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LOI CAM DOAN

To61 xin cam doan day 1a cong trinh nghién cuu cia riéng t61, dudi sy hudng
dan caa PGS.TS Pao Vin Bay va PGS.TS Pao Thi Phuong Diép. Céc sb liéu,
két qua néu trong luan 4n 13 trung thuc va chua ting duogc ai cong bd trong bat

Ky cong trinh nao khac.

Tac gia luan an

Khuét Quang Son




Lol cam on

Pé tai luan an dugc hoan thanh tai Bo mon Hoa hoc phan tich va Bo
mon Hoéa Cong nghé - Moi truong khoa Hoa hoc, Truong Pai hoc su pham
Ha Noi.

Em xin bay to 1ong kinh trong, biét on sau sic dén hai nguoi Thay:
PGS.TS Pao Vian Bay va PGS.TS Pao Thi Phuong Diép da giao dé tai va tan
tinh huéng din khoa hoc cho em trong sudt qua trinh nghién ctru va hoan
thanh Luan an.

Em xin chan thanh cam on cac Co gido, Thay gidao Bo mon Hoéa Phan
tich, B0 mon Hoa Cong nghé - Méi truong, Khoa Hoa hoc; Phong Sau Dai
hoc; Ban Giam Hiéu truong Pai hoc Su pham Ha Noi. Em cling xin cam on
Bo mon Khoa hoc co ban truong Pai hoc Phong chay chira chay; B mon
Hoa hoc truong Pai hoc Giao thong van tai; Vién Dinh dudng — B Y té;
Vién Hoa hoc — Vién Han 1am Khoa hoc va Cong nghé Viét Nam ... da tao
diéu kién gitip d& trong sudt qua trinh hoc tap, nghién ctu.

Xin cam on cac gia dinh sinh séng, canh tac tai hai bén bo song Nhu¢
(doc chiéu dai 76 km di qua 52 X&/Phuong cua 8 Quan/Huyén thudc Thanh
phd Ha Noi, 9 Xa/Phuong caa 2 Huyén va thanh phd Pha 1i thuoc Tinh Ha
Nam) da gitp d& toi khi 1dy mau, nudi trong thar nghiém dé lam cac thuc
nghiém khoa hoc.

Dic biét xin biét on nhitng tinh cam quy gia cta ngudi than, ban bé va

d6ng nghiép da ludn dong vién, chia sé, ing ho dé t6i hoan thanh luin an nay!
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1. Tinh cap thiét caa aé tai

Hién nay toc do cong nghiép hoa va dé thi hoa ting nhanh, cing véi sy gia
ting dan sb dd gy ap luc ngay cang nang né d6i véi moi trudng. Chat thai cua céac
co SO San Xuat cong nghiép, tiéu thu cong, lang nghé, cac khu dan cu thuong khong
dugc xir 1y hodc chi xir 1y so bo rdi xa truc tiép ra moi trudng. Cac chét thai nay,
trede tién s& gy 6 nhidm cac ngudn nudc, dat [32], [43], [54], sau d6 theo chudi
thirc n ching di vao cay trong, ndng san, Vit nudi va vao co thé nguoi. Trong sb
cac chat gy 6 nhiém thudng co cac kim loai nang, trong d6 c6 Cr. O nhiém kim
loai nang 1a van dé can dugc quan tam dac biét vi doc tinh va kha ning tich lity cao
cua ching trong co thé. Co quan Nghién ctru Ung thu Qudc té (IARC) da xép 4 kim
loai: As, Cd, Cr, va Ni thudc nhom céc chat gay ung thu cho con nguoi [93], [94].

Céc hop chat Cr(VI) da duoc biét dén tir 1au vé doc tinh va kha ning gy ung
thu [59], [89], [93], [94], [103], vi thé chung di dugc xép vao nhom cac chat doc
nguy hai [6]. Theo WHO liéu gay chét trung binh cta Cr(VI) 13 LDs, (qua tiéu hoa)
=20+ 250 mg/kg [139].

Tuy nhién, d6i véi hop chat Cr(III) con c6 nhiéu ¥ kién khac nhau vé tinh
doc, nhiéu tai liéu khoa hoc khang dinh Cr(III) 1a cin thiét cho co thé, ching gitp
chuyén héa cac gluxit va lipit. Hop chat Cr(III) tao thuan loi cho su lién két insulin
v6i co quan thu cam cua nd, do d6 gitip cho sy ddng hoa dudng glucozo cua té bao,
diéu tiét ty 1¢ insulin trong mau, 1am ting tinh nhay cam cta cac mo ddi véi insulin.
Pic biét, Cr(IIT) gop phan duy tri va 6n dinh duong huyét. Tuy nhién, chi riéng
Cr(IIT) s€ khong co tac dong lam giam ty 1¢ duong trong mau, vai tro cua Cr(III) chi
c6 hi€u qua khi c6 mat déng thoi cta insulin. Khi co thé xudt hién mot su dé khang
insulin thuong di do6i véi sy thiéu hut Cr, vi chat dinh dudng Cr(IIl) (dudi dang
chromnium picolinate) c6 tdc dung lam giam lugng duong trong mau [80], [89],
[126].

Khi ham luong Cr(l11) trong co thé cao (do tich tu sinh hoc) c6 thé giy ton
hai ADN va té bao [82], Theo WHO liéu gy chét trung binh cua Cr(IIl) 1a LDs,
(qua tiéu hoa) = 185 + 615 mg/kg [139].



Dé dam bao an toan cho ngudi khi sir dung lwong thuc, thuc pham, cac to
chirc qudc té nhu FAO, WHO va tiéu chuan Hoa Ky da khuyén nghi: téng luong Cr
duoc phép vao co thé qua ché do an udng ¢ mic 50 + 200 pg/ngay [71], [136], riéng
& Viét Nam, Bo Y té khuyén nghi & muc 0,2 + 45 pg/ngay tuy theo lira tudi [18].

Gao va rau la nhitng nong san thuong bi phoi nhiém kim loai ning tir moi
truong canh tac [89]. Da c6 kha nhidu nghién ctru vé Mn, Cd, Pb, Hg, ... trong thuc
pham, nhung & Viét Nam, cic cong trinh nghién cru vé méi twong quan gitta ham
lugng Cr trong moi trudng va ndng san con it.

Hién nay, cum tir “vé sinh an toan thuc pham, siac khoe nguoi tiéu dung” 1a
véan dé thoi su va dugce quan tim ciia toan xa hoi. Viée diéu tra, phan tich du luong
cac chat 6 nhiém trong thyc pham, dé canh bao dén céc co quan hitu trach 1a nhiém
vu quan trong va cp bach d6i Vi cac nha khoa hoc. Phén tich xac dinh ham lwong
Cr trong nudc va trong mot s6 nong san mot cach hé théng, cho phép danh gia mirc
d6 6 nhiém, sy tich tu sinh hoc, danh gia twong quan va anh huéng dén suc khoe
nguoi dan 1a mot phan trong nhiém vu d6. Vi vay, dé tai luan an duoc chon 1a
“Nghién ciru xac dinh tong Cr trong cac mau mdi trwong biang phwong phap
do quang va danh gia sy tich tu Cr trong mét s6 néng san”.

2. Muc tiéu ciia dé tai

- Phan tich, danh gia tong thé mtc d6 6 nhiém Cr trong nudc Song Nhué. Panh gia
kha ning str dung 1am nudc tudi va anh huong dén chat luong mot sé nong san
trong san xuit néng nghiép trén toan tuyén Song Nhué (vi nudc tudi c6 anh huong
nhanh nhat va truc tiép dén cay trong va nong san).

- Trén co s& nghién ctru qua trinh hip thu va tich lily Cr trong rau mudng, tién hanh
phan tich, danh gia toan dién mtc d6 6 nhiém Cr trong rau va gao. Tir d6 danh gia
méi twong quan giita ham lugng Cr trong nude tudi va trong rau, gao; xac dinh chi
s6 tich tu sinh hoc va danh gia rai ro sac khoe cho ngudi dan st dung nhitng loai
nong san nay.

3. Poi twong nghién ctru caa dé tai

Luu vuc song Nhué 1a d6i twong dién hinh duwoc chon dé thuc hién céc
nghién ctru trong dé tai nay, cac nghién ciru dugc tap trung vao:

- C4c mau nude trén toan tuyén Song Nhué tai cac dia diém khac nhau.



- Cac mau gao va rau mudng doc hai bd Song Nhué tai cac khu vuc khao sat.

4. Nhiém vu cia dé tai

- Trén co so khao sat cac diéu kién tdi uu cho phan ung tao phic mau giira Cr(VI)
vé6i thude thir DPCI (1,5-diphenylcarbazide), xay dung qui trinh phén tich, xac dinh
Cr bang phuong phap quang phd hap thu UV-Vis. Panh gia d6 tin cdy cua phuong
phap phan tich.

- Nghién ctru qua trinh oxi hoa Cr(IIl) 1én Cr(VI) va anh hudng cia cac ion can tré,
tir 46 xay dung quy trinh phén tich x4c dinh tong Cr trong cac mau moi truong.

- Phan tich, xac dinh ham luong téng Cr trong cac mau nudC, gao va rau muéng tai
cac dia diém doc theo tuyén song Nhué.

- Nghién cttu anh huong ciaa Cr(IIT) va Cr(VI) trong nudc dén su hap thu va tich lity
Cr trong rau mudng (trong ngon va ré rau).

- Panh gia moi twong quan giita ham lugng Cr trong cac ddi twong moi truong, va
rai ro sic khoe do con ngudi an thyc pham nhiém Cr.

5. Nhirng diém méi cia luin an

- Trén co sé phuong phap tiéu chuan xac dinh ham luong Cr(VI) bang thudc thir
DPCI, d3 nghién ctru thanh cong va dua ra qui trinh xac dinh tong Cr trong cac mau
moi trudng bang ky thuat oxi hoa hai giai doan: tir Cr(III) 1én Cr(VI) dong thoi loai
bo ion can.

- P phan tich ham lwong téng Cr trong 19 mau nuéc séng Nhué trong 2 nam 2015
va 2016. Tir b liéu thu duoc cho phép danh gia kha ning st dung lam nudc tudi va
nhan dién ngudn phat thai Cr.

- Trén co s& phan tich ham lugng Cr trong cdc mau rau mudng va gao da danh gia
méi trong quan (0,7 < |R| < 0,9) c6 tinh quy luat gitta ham luwong Cr trong nudc Vi
ham lugng Cr trong rau mudng va gao. Tir d6 danh gia chi sb tich tu sinh hoc va rui
ro suc khoe nguoi tiéu dung.



CHUONG 1. TONG QUAN

1.1. KHAI QUAT VE Cr
1.1.1. Cr trong tw nhién

Trong ty nhién ham luong crom (Cr) trong vé trai dat khoang 8,3.107°% khéi
luong, 1a nguyén t6 ddi dao thir 21 trong 16p Vo trai dat [56], voi 04 dong vi bén 1a
*0Cr, *2Cr, *Cr va >'Cr. Cac hop chét, da, khoang chu yéu c6 chira Cr la: cromit
FeCr,0O, hay FeO.Cr,03;, mangocromit (Mg,Fe)Cr,0,4, alumocromit Fe(Cr,Al),Oy,
crompicotit (Mg,Fe)(Cr,Al),0,... déu & dang kho tan [63], [115], [142].

Bdang 1.1. Ham luong Cr trong tu nhién [80], [121], [137].

Tham s6 Don vi Trung binh
Vo trai dat mg/kg 100
Tram tich mg/kg 72
Dit trong mg/kg 200
Nudc ngam ng/L 0,04 + 20
Nudc dai duong ug/L 0,05 =3
Nudc song ug/L 0,02+0,3
Ngii coc mg/kg 0,17
Khoai tay mg/kg 0,05
Trai cay mg/kg 0,06

1.1.1.1. Cr trong khi quyén

Cr phat thai ty nhién trong khong khi (43,27.10° tin/nam) cha yéu 1a Cr(IIl) tir
bui dat (= 62,4%), khi phun trao tr ndi ltra (~ 34,67%) hay chay rung (= 0,21%)
dudi dang cac hat c6 duong kinh tir 1,5 + 1,9 um ... véi thoi gian ban huy (ty,) 13
gio [121], [137]. Cr duoc loai bo khoi bau khi quyén (= 14 ngay) cha yéu do sur lang
dong kho (cac hat bui) va udt (mua, swong), tuy nhién cac hat Cr nho c6 duong kinh
<5 um c6 thé ton tai va khuéch tan trong khong khi voi thoi gian dai hon [57].
1.1.1.2. Cr trong nuoc

Ham luong Cr trong nudc ty nhién: song, sudi, hd trung binh vao khoang 1

ug/L [1], [5]; trong nudc ngam cao hon - khoang 100 pg/L; ¢ dang hoa tan hoic
duéi dang chat ran lo litng hap phu vao céc vat liéu sét, chat hitu co, hodc oxit sat;

cudi cung chung dugc tich tu trong cac tram tich [121]. Cr(I11) ton tai dudi dang



Cr¥*, Cr(OH)*, Cr(OH)# va Cr(OH)z; con Cr(VI) tdn tai dudi dang CrO2~ HCrO;
va Cr,02~ nhung thuong bi khir xuéng Cr(111) béi cac chat hitu co hodc cac chit
khtr khac trong nudc (Cary 1982, EPA 1984, Lide 1998) [63], [137].

Trong nude dai duong ndng do Cr trung binh ~ 0,3 pg/L [121], ¢6 su thay doi
theo ving va do sdu. Tai Bién Bic Thai Binh Duong, ndng do Cr duoc phat hién
trung binh 13 ~ 0,17 pug/L (WHO, 1996), c6 xu hudng ting dan tir bé mat dén ving
nuée sau hon 0,156 + 0,26 ug/L. Ciing twong tu & Bic Dai Tdy Duong, nong do Cr
dao dong tir 0,182 + 0,234 pug/L tinh tir bé mat dén ving nudce sdu hon (Donat va
Bruland, 1995) [137].

Theo cac nghién ctru dugc cong bd tai My, trong cong dong dan cu, nguon
cung cip nuéc cho sinh hoat ciing ¢6 mat Cr véi ham luong < 5 pugCr/L (WHO
2003), dic biét dang Cr(VI) ciing da dugc phat hién trong nudc may tai 31/35 ticu
bang véi ham lugng trung binh 0,020 ppb [103], [121], [137].
1.1.1.3. Cr trong dat

Cr ton tai trong dat duéi 2 dang 1a Cr(II) va Cr(VI). Cac dang Cr(111) cha yéu
1a: cachonat, oxit, aluminosilicat, hidroxit khong tan, do d6 chung it di dong trong dat
[80], [121]. P6 tan cua cac hop chat Cr(I11) va su di chuyén cta né co thé ting do su
hinh thanh cic phuc tan véi chat hitu co trong dat, hoic & khu vuc co pH thap
(Avudainayagam va cong su, 2003) [121]. Cr(VI) it ton tai trong dat do cac chat hitu
co (céc axit amin, cac axit mun humic va fulvic) hap thu va khir Cr(VI) thanh cac
hop chat Cr(V) trung gian, sau d6 chuyén thanh Cr(IIl) nhanh (t;, = 0 + 53 ngay),
boi vay cac ion Cr(VI) chi ton tai va di dong néu nong do cua né vuot qua kha ning
hap thu cta dat. Theo Sedlak va Chan (1997), thi su khir Cr(VI) ciing c6 thé xay ra
khi phan (g véi cac hop chat Fe(11) [137]. Nguoc lai, qua trinh oxy hoa Cr(III) dén
Cr(VI) cham (vai chu ky ban huay ty, = 0,58 + 37,2 nam) [137].

1.1.2. Ung dung ciia Cr

Tir thé ky 19, Cr da duoc sir dung rat pho bién trong thanh phan cua céc loai
son va trong nghé thuoc da [28], [63], [142]. Hién nay wng dung chi yéu cua Cr 1a
trong cong nghiép luyén kim (chiém téi trén 75% san luong Cr), phan con lai dugc
sir dung trong cong nghiép hoa chat (6%), cac nganh san xuat vat liéu chiu lua
(1%), duc kim loai (2%), quan sy va cac nganh gdm s, thuoc da, dét, nhuom,



....[62], [137], [142]. Hop chat cromat con duoc thém vao nude lam mat déng co va
trc ché sy an mon [63]. Céac chi tiét may nhu: dng xa xe may, can trudc xe, cira SO
tan nhiét, tay cam xe hoi dugc ma Cr dé ting d6 bén va thim mi [121]. Hop kim Cr
V6i titanium dung dé tao hong nhan tao thay thé [105].

Hién nay thi trudng tiéu thu Cr hang nam trén thé gisi khoang 5,8 triéu tan,
trung binh tang trudng 3%, riéng linh vyuc thép khong gi tang ~ 4%. [98], [119]. Mat
trai cua nhitng ung dung dang ting trudng khong nging nay d6 1a gay ra 6 nhiém

Cr cho moi truong.

1.1.3. Cr trong doi sdng dong thue vit va con ngwoi
1.1.3.1. Cr trong doi séng thyc vt

Trong thuc vat, Cr ton tai & dang Cr(l11) [59], [90], [110] r& cdy c6 kha ning
chuyén héa Cr(VI1) doc hai thanh Cr(I11) it d6c hon. Kha ning di chuyén cua Cr tir
g4c tGi phan trén cua cay rat kém [121].

Sy hap thu Cr béi thyc vat 1a mot qua trinh thu dong, nghia 1a thuc vat khong
¢6 nhu cau [90], viéc tich tu Cr & ré cy cao hon nhiéu so Véi & cac bo phan khac
cang chiing to diéu nay [59], [110].

Theo Bonet va cong su 1991 [59] viéc hap thy Cr da kém theo sy gia ting ham
luong Fe trong thuc vat, nén qua trinh khir CrO2~ xuéng Cr(III) 1a do ré ciy trdng;
cac md thyc vat trong ré duogc xtc tac béi cac enzyme - Fe(lll).

e Cr trong thuc pham, rau qua, ngii coc

Tong ham luong Cr trong hau hét cac loai thuyc pham thuong tir 10 + 1.300
ng/kg; ham lugng Cr trong rau 1a 30 + 230 pg/kg, trong qua 1am thyc pham 1a 20 +
510 pg/kg, trong ngii cde 1a 40 + 220 pg/kg [121]. O Ba Lan (2001), ham lwong Cr
thay d6i & cac loai thuc pham (trai cdy, rau) dao dong tir < 1 + 183 pg/kg) [136]. O
Philipin (2015), ham lugng Cr trong nudc trai cdy dong hop dao dong tu 0,362 ppm
dén 0,714 ppm [126].
e Ham lugng Cr trong gao

Theo cong b cua trudng dai hoc Manila Philippines (2012) ham luong Cr dao
dong tr 0,0006 + 0,0007 pg/g [99], [104]. Ham lwong Cr (mg/kg) trong gao cua mot
s6 qudc gia nhu Tho Nhi Ky (2004) 13 0,13 + 0,47 [124]; tai H6 Nam TQ (2015) la:
0,109 [83]. Ham luong Cr (mg/kg) trong lta mi tai nam Ba Lan dao dong tir 0,19 +
410 (Miédzobrodzka va cong su 1992); 0,19 (Stempin va cong su 2002) [136]. Tai
Hungari trung binh 13 0,114 (Gyori & Prokisch- 1999) [136]. O Viét Nam, theo



cong trinh nghién ctru cua tac gia Poan Chi Cuong [23] thi ham lugng Cr trong gao
tai mot sb xa thuéc Quang Nam — Da Ning 1a 0,321+ 0,790 mg/kg.
1.1.3.2. Cr trong doi séng dong vdt va con nguoi

Cr trong co thé ton tai dudi dang Cr(Ill), duoc coi 1a mot khoang chét, vi
lwong thiét yéu cua con nguoi va dong vat [62], [92], [100], né tham gia vao nhiéu
qua trinh trao d6i chat khac nhau; Cr(IIl) tham gia cac hoat dong sinh hoc thiét yéu
nho tao thanh cac hop chat hitu co chtra Cr "hoat tinh sinh hoc" [136], & dang phirc
vé6i phdi tir 13 axit nucleic va protein [126]. Cr(III) 1a mot thanh phan caa enzym [88]
gitip kiém soat qua trinh chuyén hoa glucozo, tong hop céac axit béo va cholesterol,
tham gia qua trinh trao doi chat cuia cacbohidrat, protein, lipit; c6 vai tro tao diéu kién
cho insulin hoat dong [115], [126], [136]. Enzym ctia Cr(III) c6 tac dung nhu chat wc
ché, do d6 né thuc day viéc giam can, phat trién co bap va gdp phan diéu tri cac triéu
ching cua bénh tiéu duong [96], [97]; ¢6 kha ning diéu hoa glucozo, ngin ngira cao
huyét ap hodc ticu dwuong [10]. Su thiéu hut Cr(Ill) dan téi roi loan chuyén hoa
glucozo, lipit, protein, gy bénh dai thao duong va xo vira dong mach (Cornelis &
Wallaeys, 1984) [89], [121], [126]. O nhiing bénh nhan tiéu duong nong do Cr trong
mau thap hon & o Vi & nhitng ngudi binh thuong [96], [97], [121].

Nhimng nguoi truong thanh, dac biét nhitng ngudi trén 35 tudi, & cac do thi 16n
thudng khong dugc cung cip du dan dén tinh trang thiéu hut vi chat nay (Mateos va
cong su, 2003) [115], [136], hau qua 1a réi loan glucozo, lipit va sy chuyén héa
protein [89], [136]; do vdy Cr di duoc bd sung dudi nhitng dang "chat dinh dudng
cao cap" dudi dang thube vién, d6 udng thé thao, nhai keo cao su, chit xo, va nhiéu
san pham khac [96], [97]. M6t s nha khoa hoc da dé nghi nhu cau vé Cr can b sung
qua ché do6 an udng 1a: 30ug [85]. Hién nay, gisi han khuyén cao cia FAO/WHO ap
dung cho ngudi 16n (can niang 60 kg) dbi véi Cr 1a: 0,05 = 0,2 mg/ngay; dbi Véi tré so
sinh (dudi 6 thang) la 0,01 + 0,04 mg/ngay [107, tr. 172-178]; con ¢ Viét Nam, Bo Y
té khuyén nghi gisi han nay chi 13 0,2 + 45 pg/ngay tiry theo lira tudi [18].

Déi véi dong vat, viéc bo sung Cr (dudi dang hop chat Cr: crém picolinat,
crom propionat, crom methionine) giup dong vat (lon) dang phat trién da cung cap
mét s6 phan tng cai thién chat luong thire 3n va ting cudng co bap. Cr bd sung cho
gia suc dd lam ting insulin nhiéu lan. Ngoai tac dung trén glucozo va insulin, bd
sung Cr da anh hudng rd rét dén mic cortisol huyét thanh ¢ nhiéu loai. [97].

Céc nghién cttu céng bd Cr co6 mit trong co thé ca dong vat va con ngudi:
nong d6 Cr trong hau, trai, nhuyén thé khac nhau tir 0,1 + 6,8 mg/kg (khd) (Byrne
va DeLeon 1986, Ramelow va cong su, 1989), va ¢ thit, ca 1la 110 + 230 pg/kg



[121]. C4 va ddng vat c6 vo dugc thu thap tir cac bai chira dau ¢ thanh phd New
York, Vinh Delaware va New Haven, Connecticut, chtra 0,3 + 2,7 mgCr/kg (uot)
(Greig va Jones 1976). Nong d6 Cr trong mau ca ldy tir 167 hd ¢ ving dong bic
Hoa Ky 13 0,03 + 1,46 pg/g véi nong do trung binh 0,19 pg/g (Yeardley va cong su,
1998) [121].

Nguoi 1am trong cac nganh nghé bi phoi nhiém Cr thudng c6 ham luong Cr
trong co thé cao hon 2 1an hodc hon so voi nguoi binh thuong (Hemminki va
Vainio 1984). Tai Anh, cong nhan nha may dét nhuém c6 ham luong Cr trong mau
3 + 216 (ug/L); trong nudc tiéu 1,8 + 575 pg/g va <0,5 ugCr/g creatinine, tuong
ung (McAughey va cong sy, 1988) [121].

Tai Thuy Dién, ham luong Cr trong trung binh trong phdi (i6t) c6 ham
lwong 110 pg/kg ddi voi ngudi ¢ ving noéng thon va 199 ug/kg véi ngudi ¢ do thi;
con d6i v6i cac cong nhan niu chay kim loai ham luong nay 1a 450 pg/kg,
(Gerhardsson va cong sy 1988) [121].

1.1.4. Poc tinh ciia Cr d6i véi dong thuc vat va con nguoi
1.1.4.1. Béc tinh ciia Cr doi véi thuc vt
Poc tinh ctia Cr ddi véi thuc vat phu thude vao trang thai oxi hoa, sy phan

bd, su di chuyén va su tich tu cta nd trong mdi trudong. Cr(VI) ¢ ddc tinh cao, con
Cr(I1I) it doc hon; triéu chimg doc caa Cr ddi véi thuc vat ciing rat da dang: 1am suy
giam qua trinh quang hop, mat can bang dinh dudng, ac ché qua trinh nay mam,
ting truong va sinh khdi cua cay trong, e ché hoat dong enzym, protein, ARN va
phitin (Dua va Sawhney, 1991; Subramani va cong su, 1999),... [63], [99], [110].
Nhitng diéu d6 cho thay su tich tu Cr trong cdy trong duoc coi 1a mot mdi nguy
tiém an d6i voi dong vat va con ngudi [60], [90]. O ndng dd Cr trong nude 0,5 + 5,0
mg/mL hoic voi dat trong 5 + 100 mg/g s& gay doc ddi véi nhiéu loai cay trong
[90]. Thuc nghiém ddi véi cay laa mach cho thiy ca 2 dang Cr(III) va Cr(VI) déu
gay hai, ¢ ché su phat trién cua ré, nhung Cr(VI) tc ché nhiéu hon (Skeffington
1987) [5, tr. 278]. Tuy nhién, nhin chung cac két qua nghién ctru déu cho biét ham
lugng Cr duge tim thay trong thuc pham déu nam trong giéi han chap nhan duoc va
an toan cho nguoi s dung [89].
1.1.4.2. Péc tinh Cr doi Vi co thé dong Vit va con nguoi

Con nguoi phoi nhiém Cr ¢ mirc d6 thap co thé gay kich img da va gay loét
[87], [107], [126], nhung khi ham luwong Cr cao hoic thoi gian phoi nhiém dai, Cr

tich ty trong cac mo sinh hoc c6 thé lam gian doan chirc nang binh thuong cua hé



théng than kinh, gan, phdi, tim, than va nio, tao ra chung ting huyét ap, dau bung,
da san sui, loét dudng tiéu hoa va cac loai bénh nan y khac nhu ung thu... [5], [44].

Mic du Cr(III) v6i nong do thip can thiét cho co thé nhung khong hin la
khéng doc hai [97]. Cr(II) ¢6 cac phan tng tao phtc 6n dinh [105] véi axit Nucleic
va protein va 1am giam peoxit lipit, nhung qua trinh chuyén hoa lai tao ra chat oxy
héa manh Cr(V) kém bén - c6 thoi gian song vai gidy hodc vai phut trong diéu kién
sinh 1y, nhanh chong chuyén héa thanh Cr(VI) va Cr(IIl) hoic phan Gng trao doi
ligand véi cacbohidrat (bao gdm glycoprotein). Tiép xtc v6i Cr(III), cac cong nhan
thudc da di bi ton thuong ADN trong lympho bdo, bao gdom lién két chéo ADN-
protein va ting ty I& nhan bao, twong ty nhu cac dau hiéu doc tinh di truyén duoc
tim thay trong cic tho han bang thép khong ri tiép xtc voi khéi co chaa Cr(VI).
Nhitng két qua nay cho thay sy gidng nhau vé co ché gy ton thuong ADN do phoi
nhiém Cr(111) hoac Cr(VI) [76], [79], [100]. Ham lwong ion Cr(l1l) gan két ADN
cling gop phan tao ra sy dot bién va sinh ra khéi u do né 1am thay doi can bang,
dong hoc khi sao chép ADN [97], [115], [126].

Cr(VI) doc hai, 1a tac nhan lam gia ting tuyén tinh [116] déng ké nguy co
gy cac bénh ho hip nhu cac bénh phdi va phé quan (ATSDR, 1993, Susa, 1994)
[7], [115], [126]; dic biét ung thu phé quan, phoi [44], [93], [116]. Cr(VI) ciing gay
hai 1én gan, than [92], [122] c6 thé gay tir vong néu nudt vao licu lugng Ion
(Syracuse 1993) [59], véi lugng 1,0 + 5,0g Cr(VI) nhu cromat di vao duong tiéu
hoa nd gy ra réi loan da day - rudt cip tinh, xuat huyét va co giat, co thé tr vong
sau ct soc tim mach [63], [137].

Liéu doc cap tinh (do tinh co hodc c¢b ¥ nubt) phai dbi véi Cr(VI) 1a tir 4,1
mg/kg (tir vong do xuét huyét tiéu héa va tén thuong ning & gan va than) con Cr(III)
12 800 mg/kg (tir vong do xuat huyét tuy tim, than va hoai tr niém mac da day) [107].
Theo WHO liéu gay chét trung binh ciia Cr(III) 1a LDs, (qua tiéu hoa) = 185 + 615
mg/kg [139] con LDsg ciia Cr(VI) =20 + 250 mg/kg [139].

Céc thi nghiém trén chudt chi ra rang ca hai dang Cr(IIl) va Cr(VI) déu lam
giam kha ning sinh san, giam chiéu dai trong lugng chudt con dugc sinh ra khi cho
chuot me dung lidu 14 mgCr/kg/ngay [107].
1.1.4.3. Cr la nguyén t6 gdy ung thuw

Cr(VI) vira 1a tac nhan gay doc di truyén [5], [77], [78] vira giy ra nhiéu bénh
ung thu cho con nguoi va dong vat [16], [62], [93], [94], [116]... Tinh doc hai cta
Cr(VI) duoc cac nghién ctru giai thich do tinh oxi héa manh déi véi bt ky chat hiru
co ndo cua né trén duong di chuyén tao ra san pham trung gian Cr(III) va Cr(V);
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chinh Cr(V) 1a chat gdy nén tinh trang 130 hoa sém va giy ung thu ddi véi bat ky
mo nao [105].

Tuy nhién, ubng Cr(VI) luong nho khong gy ra ung thu vi ngudi ta tin rang
Cr(VI) bi khur Cr(Ill) trong duong tiéu hoa (IPCS, 1988, WHO, 1988 va 1996,
Smith and Huyck, 1999, CDHS, 2003) [118]. Vi Cr(VI), lidu xAm nhdp vao co thé
qua duong tiéu hoa co thé chip nhan dugc (ADI) dugc gisi han dén 0,57 mg/kg
ngay (Zhang va Li, 1987) [115].

Cr 12 mét trong bén kim loai (Cd, Cr, As va Ni) ma Co quan Nghién cttu Ung
thu Quéc té (IARC) di xép thudc nhom cac chat gy ung thu cho con nguoi [67],
[93], [94]. Trong do:

+ Cr(VI) trong Nhém 1 (chac chian gay ung thu cho ngudi)

+ Cr kim loai va Cr(III) trong Nhom 3 (khong phan loai duoc tinh gay ung thu

cua chung doi véi con nguoi).

1.2. NGUYEN NHAN GAY O NHIEM Cr VA TIEU CHUAN DANH
GIA Cr MOI TRUONG

1.2.1. Nguyén nhan giy 6 nhiém Cr

1.2.1.1. Su 6 nhiém Cr trong méi trurong

Ngoai cac nguyén nhan tuy nhién thi cac hoat dong ngay cang gia tang cua
con ngudi dang gay 6 nhiém Cr cho méi truong nhu viéc phun mudi bién, khoéi bui
nha may, nudc thai cua cac co sé san xuat, Cr trong thuc pham ... va ca do hut
thudc. Riéng viéc hut thude 14 (Cr trong thude 14 < 6,3 mgCr/kg, IARC 1980) da
lam khéng khi trong nha bi 6 nhiém Cr cao hon tir 10 = 400 14n so V&i ngoai troi
(WHO 2003) [121].

Cr phat thai vao nguén nudC mat (do cac nganh: ma dién, thuoc da va dét
nhuom) dudi dang Cr(VI) 1a chinh; sau d6 Cr(VI) nhanh chéng bi khir téi Cr(I1)
bang cac chit hitu co hodc cac chat khir khac trong nude (Cary 1982; EPA 1984a;
Lide 1998) [115], [121]. Cung cac hop chat khoang kho tan nhu Cr,03.H,0... do
phong hoéa giai phong ion Cr**; Cr di vao dét, nude va trAm tich cing véi phan bon,
chudi thire dn ching co6 mit trong ca thuc vat va dong vat [62], [121].

O Viét Nam, 3 nganh: dién tir, dét may va da gidy (chiém hon 60% tong kim
ngach xuat khau cua ca nudc, ting truong 46,7%/ndm) cung voi cong nghiép nang,
cong nghiép ché tao (tang trudng 10%/mdam) (Nguon: Bo Cong thuong 2017) chinh
1a nhitng nganh chu yéu phat thai Cr vao mdi truong.
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Nhu vdy, Cr trong méi trudng chi yéu do cac hoat dong cua con ngudi tao
ra, chi yéu do str dung céc héa chat dang cromat gay 6 nhiém dét, nudc, khong khi
ri di vao thuc vat, dong thuc vat [90], [115].

Mtc cho phép tdi da ham luwong Cr(VI) dwoc xa thai vao ngudn nudc 1a
50 pg/L con ¢ nudc udng mac nay 1a 3 pg/L [105].
1.2.1.2. Khd ndng phoi nhiém Cr doi Véi con nguwoi va sinh vt

Con ngudi phoi nhidm Cr tir khi tho trong méi truong séng 6 nhiém, khoi
thude, 1am viéc trong khu vuc san xuat cong, nong nghiép, cac mat hang dét may,
thuoc da, chat bao quan go, xi ming, vat liéu lam sach... hoac tiép xtc véi cac san
pham tiéu ding c6 chira Cr, [62], [121]. Cr con c¢6 mat trong thuc pham do nhiéu
yéu td: ty nhién, canh tac, san xuat, ché bién, bao quan... [87], Cr ciing c6 trong do
choi, cac vat dung son mau (trong d6 son mau vang chaa nhiéu Cr hon ca) [62]...
Qua trinh tich ty Cr xay ra trong tat ca cac sinh vat song khi tiép xtic véi kim loai
trong thuc pham va moéi trudng, bao gém cac dong vat nhu ca va gia sac.... [87].

Ngudn thuc pham chinh trong bita n hang ngay cta con ngudi ciing bi phoi
nhiém Cr; do ngudn nudc, bui tir khong khi, dat hay ca tir phan bon [89]. Nhin
chung thuc pham 1a nguén chinh dwa Cr vao co thé con ngudi [44], [139].

Theo s6 liéu khoa hoc, lugng Cr hang ngay mdi nguoi tiép nhan qua thyc
phdm & cac nudc chau Au dao dong tir 22 + 146 ug, nhung ¢ hau hét trong s d6 1a
dudi 100 pg, va & My n6 chi & muc tr 23 + 62 pg (Van Cauwenbergh va cong sy,
1996). Tuy nhién ¢ Ba Lan, ham lugng Cr trong khau phan an hang ngay & cac cing
tin duoc lya chon thay doi tir 52 +204 ug (Marzec, 1998) [136].

- P61 Vdi tré em: dién tich bé mat da so Véi trong lugng co thé 16n hon nhiéu so véi

nguoi 16n, sinh héa ctia tré em ciing khac va chiing man cam véi kim loai ning hon
nguoi 16n (tré em khong phai 1a ngudi 16n thu nho). Tré em bi phoi nhiém Cr ngay
tir khi con bu me, Cr di duoc phat hién trong sita me véi nong d6 0,06 + 1,56 pg/L
(Casey va Hambidge 1984). Cac nghién ctru trén chudt da chi ra rang Cr vuot qua
nhau thai va c6 thé tap trung vao mé bao thai (Danielsson va cong sy 1982, Saxena
va cong su 1990a) [121].
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1.2.2. Cac tiéu chuin danh gia Cr trong méi truwdong
1.2.2.1. Cdc tiéu chuan cia Viét Nam
a. QCVN 08:2008/BTNMT vé chdt hrong nuwéc mat
Bdng 1.2. Gid tri gidi han mét sé théng sé chdt hrong meéc mat

(trich QCVN08:2008/BTNMT) [13]

Gia tri gidi han
Thong s6 _ A
STT Pon vi

Al A2 Bl B2
1 Asen (As) mg/L 0,01 0,02 0,05 0,1
2 | Cadimi (Cd) mg/L | 0,005 | 0,005 | 0,01 | 0,01
3 | Chi (Pb) mg/L | 0,02 0,02 0,05 | 0,05
4 |Cri(Ccr® mg/L | 0,05 0,1 0,5 1
5 |CrViI(Cr® mg/L | 0,01 0,02 0,04 | 0,05
6 | Niken (Ni) mg/L 0,1 0,1 0,1 0,1
7 | Thuy ngan (Hg) mg/L | 0,001 | 0,001 | 0,001 | 0,002

Trong do:

A1l St dung tét cho muc dich cip nudc sinh hoat va cac muc dich khac
nhu loai A2, B1 va B2.

A2 Dung cho muc dich cip nuéc sinh hoat nhung phai 4p dung cong
nghé xtr 1y phu hop; bao ton dong thyc vat thay sinh, hoic cac muc dich st
dung nhu loai B1 va B2.

B1 Dung cho muc dich tudi ti€u thuy lgi, cac muc dich sir dung khac co yéu
cau chat luong nudce twong ty hodc cac muc dich sir dung nhu loai B2.

B2 Giao thong thuy loi va cac muc dich khac véi yéu cau nude chat lwong thap.
b. QCVN 07:2009/BTNMT - Quy chudn kj thudt QG vé nguwéng chat thai nguy hai

Ap dung ddi véi cac td chire, ca nhan phat sinh chét thai; cac don vi c¢6 hoat
dong thu gom, van chuyén, luu gitt, X 1y, tiéu huy, chon 1ap chét thai; cic co quan
quan 1y nha nuéc; don vi ldy miu, phéan tich va cac to chirc, ca nhan khac co hoat
dong lién quan dén chat thai

Ngudng chat thai nguy hai (CTNH) 1a giéi han dinh luong tinh chat nguy hai
hodc thanh phan nguy hai cia mot chat thai lam co s& dé phan dinh, phan loai va
quan ly CTNH.
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Bdng 1.3. Ngudng CTNH doi véi mét sé kim logi ndng
(Trich QCVN 07: 2009/BTNMT) [6]

\ A . Ngudng CTNH
STT | (tinh gﬁgi};;;ntg P T;:. hop Cfn,g thie Hé‘“).“‘"”é t”ygt Nong do
chit vo co ciia chiing) 04 hoc doi co so, H ngam chiét,
(ppm) Ctc (Mg/L)
1 |Antimon (Antimony)® Sb 20 1
2 |Asen (Arsenic)®” As 40 2
3 |Cadmi (Cadmium)®” Cd 10 0,5
4 |Chi (Lead)® Pb 300 15
5 [Nicken (Nickel)® Ni 1.400 70
6 |Selen (Selenium)® Se 20 1
7 |Thuy ngan (Mercury)® Hg 4 0,2
8 |Cr VI (Chromium VvI) ¥® Cr 100 5
9 |Vanadi (Vanadium) Va 500 25

Chu thich:

@ Truong hop cac phé lieu kim loai cua chi, crom... khong 13n tap chit,
khong chira cac thanh phan nguy hai khac vuot ngudng CTNH, khong phai dang
bot, duoc tach riéng cho muc dich tai ché, tai sir dung thi cic kim loai nay khong
tinh 1a thanh phan nguy hai vo co trong phé liéu;

® Thanh phan nguy hai dic biét (cuc doc hodc c6 kha ning gdy ung thu hay
gy dot bién gen rat cao).

c. QCVN 40:2011/BTNMT - Quy chudn kj thudt quéc gia vé niréc thdi cong nghiép

Bdng 1.4. M6t s6 thong s6 6 nhiém trong nuoc thai cong nghiép
(trich QCVN 40: 2011/BTNMT QCKT Quac gia vé nuoc thai cong nghiép) [12]

A X . Giatri C
STT Thong so bon vi A 5
1 | Asen mg/L 0,05 0,1
2 | Thuy ngan mg/L 0,005 0,01
3 | Chi mg/L 0,1 0,5
4 | Cadimi mg/L 0,05 0,1
5 | Cr(VD mg/L 0,05 0,1
6 | Cr(ll) mg/L 0,2 1
7 | Pong mg/L 2 2
8 | Niken mg/L 0,2 0,5
9 | Mangan mg/L 0,5 1
10 | Sat mg/L 1 5
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- Cot A ctia bang 1.4 quy dinh gié tri C cua cac thong sé 6 nhidm trong nudc thai
cong nghiép khi xa vao ngudn nude duoc dung cho muc dich cip nudée sinh hoat.
- Cot B cua bang 1.4 quy dinh gia trj C cia cac théng sb 6 nhidm trong nuéc thai
cong nghiép khi xa vao ngudn nuée khéng dung cho muc dich cip nuée sinh hoat.
Muc dich st dung cia ngudn tiép nhan nuéc thai duge xac dinh tai khu vuc tiép
nhan nudc thai.
d. QCVN 39:2011/BTNMT - Quy chudan kj thudt quoc gia vé chdt liong miede ding
cho tudi tiéu

Bdng 1.5. Gidi han cdc théng sé chdt heong miebe ding cho tuei tiéu

(Trich QCVN 39:2011/BTNMT)

TT Thong s6 Pon vi | Gia tri giéi han

1 |Bo(B) mg/L 3

2 | Asen (As) mg/L 0,05

3 | Cadimi (Cd) mg/L 0,01

4 | Crtong soé (Cr) mg/L 0,1

5 | Thay ngéan (Hg) mg/L 0,001

6 | bong (Cu) mg/L 0,5

7 | Chi (Pb) mg/L 0,05

1.2.2.2. Cdc tiéu chuan quoc té
a. Tiéu chudn Trung Quéc (GB 2762-2012)

Niam 2012, B Y té Trung Quédc da cong bd Tiéu chuan An toan Thuc pham
Qudc gia. Tiéu chuan nay quy dinh giéi han cho nhiéu chat 6 nhiém trong d6 ¢6 Cr.
Bdng 1.6. Ham heong t6i da ciia Cr trong thuc phdam (Trung Quac)

(trich tiéu chudn GB 2762-2012) [108].

Danh muc thyc pham Nong do toi da cho phép
mgCr/kg
Hat ngii coc (duoc tinh bang gao luc) 1,0
San pham ngii coc da ché bién 1,0
Rau qua va cac san pham cua chiing, rau tuoi 0,5
Pau va cac san pham dau 1,0
Thit va cac san pham thit 1,0
Pong vat thity san va cac san pham caa chiing 2,0
- Sira tuoi, stta tiét trung, sira 1én men, 0,3
- Stra bot 2,0
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b. Tiéu chudn Hoa Ky
Tai Hoa Ky, nim 2011 chinh phtl ban hanh: Quy chuan k§y thuat quc gia va
qudc t& v& ham luong kim loai ning trong thuc phiam (International/National
Standards for Heavy Metals in Food).
Bdng 1.7. Quy chudn ki thut qudc gia va quoc té vé nong dé toi da cho phép cua kim logi

ndng trong thuc pham [71]
Kim loai Mo ta vé thuc pham Nong do toi da cho phép
, (mglkg)
Ngii coc va rau qua 1
Chromium (Cr) Ca, cua thit, hau, tom su va tom 1
Thit gia stic, gia cam 1
Tat ca cac thyc pham ¢ dang ran 6
Lead (Pb . C i
(Pb) Tat ca cac thuc pham ¢ dang long 1
Tat ca cac thyc pham ¢ dang ran 0,5
Mercury (H ; i : i
ercury (Hg) Tat ca cac thuc pham ¢ dang long 0,5
Ngii coc va rau qua 1
Antimony (Sb) C4, cua thit, hau, tom st va tom 1
Thit stc, gia cam 1
Arsenic (As203) Caﬁ Vaqsarrl pham ca;x dc_)rjg vat c? VO 1.4
Tat ca cac thuc pham ¢ dang long 0,14
Ngii cdc va rau qua 0.1
Cadmium (Cd) C4, cua thit, hau, tom st va tom 2
Thit stc, gia cam 0,2

- Gi6i han khuyén céo cuia FAO/WHO Vé liéu luong Cr xAm nhép vao co thé (ap
dung cho nguoi l6m) ddi véi Cr 1a: 0,05 + 0,2 mg/ngay [99], [127] nhung chua dé ra
gidi han trong thuc pham [72].

- O Mi (2011) gigi han Cr tong trong nuéc udng 1a 0,1 mg/L [63].

1.3. SO LUQC TiNH CHAT CUA Cr VA HQP CHAT
1.3.1. Tinh chat vatly Cr

Cr kim loai c6 mau tring xam bac, khong mui, khong vi - anh kim xanh (&
nhiét do dudi 1830 °C), nhiét do nong chay khoang: 1890 °C [28], [40], [137]; nhiét
d6 soi khoang: 2680 °C [35], [40], [137]; khéi lwong riéng 7,19 g/em® & 20 °C, ¢
d6 cing va do bén cao [28], [142], [145]. Nhiét lwong néng chay: 21,0 kd/mol;
Nhiét luong bay hoi: 339,5 kJ/mol; Nhiét dung: 23,35 J/mol.K; B§ am dién
Paullinh: 1,66; D6 ctrng theo thang Mohs: 8,5 [137].
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1.3.2. Tinh chit ho4 hoc Cr

Nguyén t6 Cr dting dau nhom VIB bang hé thong tuan hoan cac nguyén to
hoa hoc, c6 sb thir tu 24, khéi luong nguyén tir 51,998 dvC [63]. Cr c6 cac trang
thai oxi hoa tir =2 + +6 [137]; trong d6 +2, +3 va +6 bén ving, con +1, +4 va +5 it
bén [80], [142], [145]. Cac trang thai oxy hoa -2, -1, 0, va +1 chil yéu xay ra trong
cac hop chat Cr hitu co tong hop nhu: bipyridin, nito cacboxylic cacbonyl, va phirc
hop kim loai hitu co (Kotz va cong su, 2000; Luis, 2001) [137]. Tuy nhién, trong
thuc té chi c6 hai trang thai bén va 6n dinh nhat 1a: Cr(III) va Cr(VI).

O diéu kién thuong, Cr kim loai bén véi O,, H,0, CO,; khong phan &ng Véi
dung dich kiém nhu NH;, NaOH ... & moi nong d6; phan tmg duoc véi F,, axit HCI
va H,SO, lodng ... O nhiét do trén 600°C phan tng dugc véi hoi nudc, Ny, C, S, Cls.
Trong axit nitric va axit sunfuric dac ngugi, Cr khong tan va bi thu dong hoa. [20],
[28], [35], [145]. Cac hop chat Cr(II) khong bén dé bi oxi khong khi oxi héa nhanh
chéng thanh hop chat Cr(111) [28].

1.3.3. Tinh chit ho4 hoc hop chit cia Cr
1.3.3.1. Tinh chdt cia cdc hop chat Cr(l11)
Cr(IIT) c6 ca tinh oxi hoa va khir; dang oxit va hidroxit c6 tinh ludng tinh.

Cr(I11) két taa dudi dang hidroxit ngay ¢ pH > 6 [33]:

Cr** + 30H — Cr(OH); (1.1)
Cr(OH); +30H — Cr03~ +3H,0 (1.2)

Dang CrO3~ (OrtoCromit) bi thiiy phan khi dun sbi cho két taa Cr(OH)s:
Cro3~ + 3H,0 — Cr(OH)sd + 30H" (1.3)

- Trong méi truong kiém, Cr(I11) bi oxi hoéa 1én Cr(VI) boi nhiéu chat nhu:
hydropeoxit, nuéc brom, nudc clo, hipoclorit, pemanganat... [33]. Trong sé do,
phan ung gitra Cr¥* véi H,0, hodc Na,0O, 1a mét trong nhitng phan tng dic trung
quan trong dé nhan biét Cr(lI11) [33], [140]:

2Cr(OH); + 3H,0, + 40H™ — 2Cr0%~ + 8H,0 (1.4)
Trong mdi truong kiém H,0, oxi héa dugc Mn?* vé MnO,, Fe** vé Fe(OH); (¢ pH
=9+ 10) [20], [33], [86]:

Mn* + H,0, + 20H” — H,Mn0s;| + H,0 (1.5)
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Hoic  Mn?" + H,0, + 20H" — MnO,| + 2H,0 (1.5a)
2Fe®* + H,0, + 40H — 2Fe(OH)s3| (1.6)
Céc phan tmg (1.5), (1.6) cho phép tach ion Mn?* va Fe® khoi dung dich dudi
dang két tia MnO,, Fe(OH)s, con ion Cr** tdn tai trong dung dich dang CrO2Z~
[140]. Diéu nay rat c6 ¥ nghia thyc té khi phan tich cac mau méi truong.
- Trong moéi trudng axit, Cr(I11) bi oxi hoa 1én Cr(VI) bai nhiéu chat nhu: clorat,
pemanganat, pesunfat, bitmutat, bromat [20], [33], [39]. Vi du:

2Cr** + 3Bi0; + 4H" — Cr,0%~+ 3Bi*" + 2H,0 (1.7)
- Oxi hoa Cr** bang (NH,),S,0g trong méi truong axit, xic tic AgNOs [73]:
2Cr** + 35,03 + 7H,0 — Cr,0% +6S0%™ + 14H" (1.8)
Trong diéu kién nay, néu c6 mat Mn*, Fe?* thi ching ciing bi oxi hoa:
2Mn** + 55,02~ + 8H,0 — 2MnOj + 10S02~ + 16H* (1.9)
2Fe?* +5,0%~ — 2Fe** + 2502~ (1.10)

- Trong phan tich Cr(III) str dung phan tng (1.8) khong nén sir dung xuc tac AgNO;
du qua nhiéu, vi ¢ thé tao ra peoxit bac c6 mau vang [20].
Khi dun s6i nhe, lugng pesunfat du bi phan huy:
2(NH,),S,0g + 2H,0 — 2(NH,),S0,4 + 2H,SO, + O,1 (1.12)
Chu y [33]:
- Chi tién hanh phan tng oxi héa Cr** khi dam bao du méi trudng kiém hay axit.
- Phan ung oxi hoa Cr** ¢an tién hanh dun néng.
- Khi oxi héa Cr** trong méi truong kiém, trude tién cin thém chét oxi hoa rdi méi
thém timg luong nho dung dich kiém.
- Cac chét khir can phai loai bo trudc, vi chung sé& bi oxi hoa trudc.
1.3.3.2. Tinh chdt cia cdc hop chat Cr(VI)

Trong dung dich, Cr(VI) c6 thé tén tai ¢ ba dang ion khic nhau, nhu:
HCrOz, CrO%~ va Cr,0%~. Sy ton tai cac dang cua Cr(VI) trong dung dich phu
thudc vao pH (EPA,1984) [115]: CrO%~ & pH > 7; c4 HCrO3~ va Cr,02~ ¢pH=2+
6 va Cr,02~ & pH < 1 [140]. Dang dicromat va cromat trong nudc c6 su chuyén hoa
phu thudc vao pH [86], [141]:

2Cr03~ +2H" 2 Cr,0% +H,0 (1.12)
(vang, 372 nm) (da cam, 348 nm)
Phé hap thu caa dung dich Cr, 02~ duoc trinh bay trén hinh 1.1 [73]
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Hinh 1.1. Phé hdp thu phan tir UV-Vis ciia Cry07* va MnO,~ [73]
- Trong méi truong axit manh Cr,02~ oxi hoa duogc cac ion 17, HS™, $%7, H,0, va bi
chuyén vé Cr¥* [20], [140], [145]:
Cr,0% + 3H,0, + 8H" — 2Cr*" + 30,1+ 7H,0 (1.13)
Cr,0% + 14H" + 6CI" — 2Cr** + 3Cl,1 + 7H,0 (1.14)
- Trong méi trudng kiém yéu va trung tinh Cr(VI) bi khir vé Cr(111) boi cac chat
khtr nhu (NH,),S ... [73, 145].
CrO,* +4H,0 + 3e 2 Cr(OH); + 50H"  E° =-0,12V (1.15)

CrO2™/Cr(OH),
e Phan ring phat hién CrO%~ va Cr,0%:
- Phan ung tao két taa véi AgNO; [20], [33], [140]
2Ag" + CrO3~ —  Ag,CrO,| (d6 gach, nau do) (1.16)
Phan trng can tién hanh & moi trudng trung hoa pH = 7, néu thyc hién trong méi
truong Kiém sé tach ra oxit Ag,0, trong mdi truong axit manh két tua Ag,CrO, s&
khong duoc tao thanh, con trong moi trudng axit axetic s& tao két tua Ag,Cr,0;
[33], [140]. Két taa Ag,CrO, tan dugc trong axit nitric va amoniac [20]:
2AQ,CrO,| + 2H" — 4Ag" + Cr,027+ H,0 (1.17)
Ag,CrO,| + 4NH,OH — 2[Ag(NH,),]* + CrO2~ + 4H,0 (1.18)

1.4. CAC PHUONG PHAP PHAN TiCH XAC PINH Cr
1.4.1. Cac phwong phap phan tich hoa hgc
1.4.1.1. Phwong phdp phdn tich khoi hrong [25]

Nguyén tic: Tach chat can phan tich ra khoi mau dudi dang két taa voi mot
thudc thir phu hop, sau dé loc, rira, siy dén khéi lwong khong d6i va cin. Dya trén
khéi lwong két taa chira chat can phan tich, tinh ham lwong chat phan tich.
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C6 thé dinh lwong Cr duéi dang két tua dudi dang cac mudi cromat (cua thay
ngan, bari), hoic dang Cr(111) oxit. Thuc té, thuong st dung phan tng két taa mudi
bari cromat trong méi truong kiém yéu [34], [144]:

Ba?* + Cr02~ — BaCrO,| T=1,18.10"

Tuy nhién do tan cua két taa BaCrO, kha 16n (~ 1,52.10™ mol/L [34]), gy sai sb
I6n. Nhuoc diém cia phuong phap phan tich khéi lugng 1a can sir dung nhiéu thao
tac (loc, rira, tach), ton nhiéu thoi gian va phuc tap, d6 chinh 1a nguon goc giy sai
s6. Phuong phap phan tich trong luong cho két qua kha tin cdy va chinh xac khi
phan tich ham lwong 16n va trung binh, sai s6 thuong tir 0,2 = 0,4%, nhung khong
str dung dugc khi phan tich luong Vét.
1.4.1.2. Cdc phwong phdp phan tich thé tich [25]

Phuong phap niy c6 wu diém 1a kha don gian, thiét bi ré tién, d& kiém, cho
két qua kha nhanh va chinh xac, nén duoc dung phd bién trong thuc hanh héa phan
tich. P4i v6i nguyén t6 Cr, dua trén cac phan tng oxi hoa — khir:

e Dung chat khir I” va chuan d6 luong I, sinh ra bang Na,S,0s, [43-tr 230]:
Cr,0%~ +61" +14H" — 2Cr*" + 1, +7H,0
l, + 25,03~ — 2" + S,0%"
e Dung chit khir Fe*, st dung chi thi diphenylamin [24], [62]
Cr,0% + 6Fe** + 14H" — 2Cr** + 6Fe* + 7H,0
Phuong phap phan tich thé tich ¢c6 do chinh xac khong cao, do trong thyc té

chuan d9, diém tuong duong va diém cudi chuan do khong tring nhau, giy sai sb
cho phép phan tich.
1.4.2. Phwong phap phd hap thu nguyén tir (AAS)

Co so cua phuong phap do phd hap thu nguyén tir (AAS) 1a do su hap thu
nang luong (bic xa don sic) cua nguyén tir ty do & trong trang thai hoi khi chiéu
chum tia biic Xa qua dam hoi ctia nguyén to iy trong méi truong hap thu [38].

N\

Pén HCL/EDL

Ngon lika Tia don sic B0 ghi tin hiéu

Hinh 1.2. So' d6 nguyén Iy phép do AAS
Pé nang cao d6 nhay va gigi han phat hién tét hon, nguoi ta thuong sir dung
ky thuat GF-AAS.
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q#

Den HCL/EDL Ong Graphite [ia don sac B0 ghi tin hieu

Hinh 1.3. So' d6 nguyén Iy phép do GF-AAS
Ddi véi viéc xac dinh Cr, diéu kién co ban khi xac dinh duogc trinh bay &
bang 1.8 [38], [114]:
Bdng 1.8. M4t sé thong s6 va diéu Kién i wu khi xdc dinh Cr bang phwong phdp AAS

Budc Nhiét do tai han ctia qua trinh Gidi han phat hién
song (°C) (ug/L)

A (nm) | Say mau | Trohéa | Nguyéntirhda | AAS | GF-AAS

357,50 | 110 1100 2750 3 0,004

Trong thuc té, Cr dugc phat hién bang phép do GF-AAS cho d6 nhay va do
chon loc tuong ddi cao va duoc ung dung rong rii trong nhiéu linh vuc: phan tich
moi trudng, y hoc, sinh hoc, nong nghiép, kiém tra cac hoa chat co do tinh khiét
cao... Mau thuong khong phai 1am giau trude khi phan tich do d6 tén it nguyén liéu
mau, tiét kiém thoi gian, tranh duoc sy nhiém ban mau khi xir 1i qua cac giai doan
phtc tap. Tuy nhién, vé mat trang thiét bi: hé thong may AAS tuong d6i dit tién, di
cung vé&i diéu kién phong thi nghiém tiéu chuan, dung cy, hoa chat dung trong phép
do phai c6 do tinh khiét cao. Can can b duoc dao tao chuyén nghiép vé mat van
hanh va bao dudng, bao quan thiét bi may moc.

Nhuoc diém chinh ctia phuwong phap phan tich nay 1a chi cho ta biét thanh
phan nguyén t6 cua chat ¢ trong mau phan tich ma khong chi ra trang thai lién két
ctia nguyén to & trong mau. Vi thé no chi 1a phuong phap phan tich thanh phan hoa

hoc ctia nguyén t6 ma thoi.

1.4.3. Phwong phap phd phat xa nguyén tir (AES)

Truéc hét mau phan tich can duoc chuyén thanh hoi (khi) cia nguyén tir
hay ion ty do trong moi truong kich thich. B6 1a qua trinh hoa hoi va nguyén tir
héa mau. Sau d6 dung ngudn ning luong phu hop dé kich thich dam hoi d6 dé
chung phat xa. D6 13 qua trinh kich thich phd cua mau.

Thu, phan 1i va ghi toan bo phd phat xa cua vat mau nhd may quang
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phd. Truéc day, phd duogc ghi 1én kinh anh hay phim anh. Chinh may quang
phd s& 1lam nhiém vu nay. Nhung nhirng trang bi hién dai ngay nay co thé thu va
ghi truc tiép cac tin hiéu cuong do phat xa cua mot vach phd dudi dang cac hrc
trén bang gidy hay chi ra cac séng cudng do vach phd trén may in, ghi lai vao dia
tor cia may tinh.

Panh gia phd da ghi vé mat dinh tinh va dinh luong theo nhitng yéu cau da
dit ra. Pay 1a cong viéc cudi cung cua phép do [38]

1.4.4. Phwong phap phé phat xa cim tng plasma (ICP)
Nguyén tic co ban cua phép do pho phat xa ICP duoc md ta co ban theo hinh 1.4:

—_

Plasma ia don sa : L e
L / i3 Bo ghi tin hieu

Hinh 1.4. So d6 nguyén Iy phép do phé phdt xa plasma

Ung dung trong viéc xac dinh Cr, k¥ thuat ICP thuong két hop véi mot
phuong phéap phan tich khac nhu AES hay MS. O nhiét do cao, tat ca cac dang khéc
nhau cia Cr déu bi nguyén tir hoa va ion hoa, do d6 tin hiéu ghi duoc khong con
thay dbi theo dang ton tai ban dau nhu trong truong hop dung phuong phap AAS.
Trong phuong phap ICP-AES, miu dugc bom truc tiép vao ngudn kich thich
plasma c6 nhiét do khoang 6000°C. Tai day, mau duoc nguyén tir hoa va ion hoa,
phat ra buc xa c¢6 bude song xac dinh. Phuong phap nay cho phép xac dinh dong
thoi cac nguyén t6. St dung phuong phap duong chuan dé xac dinh nong do cua
nguyén t can xac dinh [125]. Véi phuong phap nay, budc séng dugc chon dé phan
tich Cr1a 267,7 nm, LOD 1a 7 pg/L [64] gi6i han phat hién 0,2 (ug/L) [114].

Poi v6i phuong phap ICP-MS, miu phan tich 1ong duoc bom vao ngudn
plasma, & d6 do nhiét d6 cao ciia nguon, mau bi bay hoi, nguyén tir hoa va ion hoa.
C6 hai ché do do v6i ICP-MS: quét toan ving pho hodc do Iya chon vai mét ion.
Ché dd do véi ion lya chon trudce da hiéu chinh trudc detector vai mot sé manh khéi
lugng dic trung cua chat can phan tich, nén phép do co6 do nhay tét hon. Gigi han
phat hién 0,0003 (ug/L) [114]. Str dung ché d6 do nay, c6 thé phan tich Cr véi LOD
khoang 0,02 pg/L [130], [131].
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Bdng 1.9. Théng s6 t6i weu xdc dinh Cr bang phirong phdp ICP-MS

(trén may NexION 350)
Cong suat cao tan (W) 1390
Diéu hop cam ng cao tan (V) 1,45
Do sau khi 14y mau (mm) 5,3
Khi mang (L/phut) 1,19
Khi phu trg (L/phut) 0,2
Nhiét 3o khoang phun (°C) 2
Nuée 1am ngudi (L/phiit) 2.4
Toc d6 dong khi heli, (mL/phut) 45
Téc d6 dong khi hydro, (mL/phut) 4,2
Thoi gian do diém (gidy) 0,1

Céc phuong phap ICP d6ng thoi cho phép ciing luc phét hién nhiéu kim loai
nhung ciing nhu cac phuong phap AAS chi cho biét két qua thanh phan nguyén t6
hoa hoc. Chi phi dau tu ban dau rat cao, yéu cau diéu kién phong thi nghiém va
ngudi van hanh, bao dudng may can chuyén nghiép, thong qua dio tao, chi phi van
hanh ciing khong ré [114].

1.4.5. Cac phwong phap dién hoa

Co so cua phuong phap dua trén phan ung dién hod cua cac chat trong dung

dich dién li trén dién cuc lam viéc theo phan trng:
aOx + ne — bKh

Pinh lugng nguyén t6 can xac dinh bang phuong trinh Incovic. Cac phuong
phap dién hoa thich hop cho viéc phan tich nhiéu ion kim loai nhu Cd, Co, Cu, Cr,
Mn, Ni, Sn, Zn, Fe, Bi, U, V va nhiéu kim loai khéc trong cac ddi tuong: dat, da,
quang, kim loai, hop kim... Pay la phuong phap c6 do chinh xac, dd chon loc, do
nhay va d9 tin cay cao. Khi cac hop chit c¢6 thé ban song khac nhau di 16n (thuong thi
khi AE1;, > 100 mV) ta c6 thé xac dinh dong thoi nhiéu hop chat trong ciing mot dung
dich ma khong can tach chung ra khéi nhau [31], [3].

Trong thyc té xac dinh Cr ngudi ta thuong sir dung phuong phap Von — Ampe
hoa tan do nod it phuc tap, it ton mau, kha ning xac dinh dugc nhiéu kim loai c6 nong
d6 nho thuong 1a n.10° M dén n.10°M. Phuong phap nay sir dung hé hai dién cuc:
dién cuc Calomen bao hoa lam dién cuc so sanh va dién cuc lam viéc la dién cuc
graphit. Dién phan lam giau Cr(III) hydroxyt két tia trén dién cuc graphit, sau d6 hoa
tan anot. Viéc xac dinh Cr dya vao phan tng:
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CrO3~ + 4H,0 + 3e — Cr(OH); +50H"

Trong phuong phap Von — Ampe tng dung dé xac dinh dé xac dinh Cr ngudi ta
hay str dung dién cuc lam viéc 1a dién cuc mang thuy ngan, mang bismut hay dién cuc
giot thuy ngan treo. Do thuy ngan doc hai nén ngudi ta thudng han ché st dung. Vi du
ngudi ta da sir dung dién cuc mang bismut trong nén dém axétat 0,1 M + KNO; 0,25
M (pH = 6,0) vdi su c6 mat cua dimetylglyoxim (DMG) va ky thuat Von — Ampe hoa
tan hap phu, quét song vudng dé xac dinh Cr(VI) [3], [31], [120].

Két qua nghién ciu cho thidy & mdi nén khac nhau, pH khac nhau thi can dién
phan lam giau & thé khac nhau va sy xuat hién dinh pic ciing khac nhau. Véi nén dém
NH,CI 0,4M + NH,OH 0,1M dién phan lam giau ¢ thé E = -0,7V, d6 nhay ctua phuong
phap 1 cao nhét va c¢6 thé xac dinh duoc CrO2~ dén 2.10°M. Cac ion kim loai khong
tao két tia vai CrO2~ trong dung dich nay nén khong anh huéng dén viéc xac dinh Cr.
Ngay nay ngudi ta cai tién va xir i bé miat dién cuc, ning cao gidi han phat hién 1én toi
0,01 nug/L[3], [69], [111]..

1.4.6. Phwong phap tric quang phé hap thu UV-Vis
1.4.6.1. Nguyén tic

Phuong phap phén tich ph6 hap thu phéan tir (phd electron hay pho UV - Vis)
dua trén viéc do phd UV- Vis ciia nhitng chat c6 kha ning hap thy ning luong chum
sang don sic dé tao ra phd hap thu phan tr va nhitng chat khong c6 phd UV - Vis
thi cho tac dung voi thude thir thich hop tao ra hop chat phiic bén c6 kha nang hap
thu tia btrc xa va cho phd UV- Vis nhay [29]. So d6 nguyén 1y phép do phd duoc
thé hién qua hinh 1.5:

Mau

Khe ra
W.m\.n

Khe vao

-

Nguon sang

Hinh 1.5. So' do nguyén Iy phép do phé phan tir UV-Vis
Po hip thy anh sang hay mat do quang tudn theo dinh luat Bouguer —
Lambert — Beer: A=¢.l.C =K.C.
Trong dé:  A: do hap thu quang e hé sb hap thu
I: chiéu day 16p hap thy C: ndéng d6 phirc mau



24

Trong phuong phap phan tich phé UV-Vis x4c dinh Cr; ngudi ta dia trén
phttc mau ctia Cr(V1) véi mot sb thude thir nhu: p-amino-N,N-dimétylamin (¢ budc
song 554 nm, mau doé tia), O-nitrophenyl floron va bromua axetyltrimetyl amoni
(582 nm, mau d6 tia) hay véi thudc thur trifluoperazine hydro chloride (TFPH) &
budc song 505 nm; thudc tht Variamine Blue (VB) (Amax = 556 nm, mau tim)
[117]. Nhung viéc x4c dinh Cr véi thudce thude thir DPCI tao thanh hop chat mau do
tim pho bién, dic trung ngay ca khi so mau bang mat [105] va duoc coi 1a phuong
phap tiéu chuan [20], [29], [41], [63]. Tac gia David Harvey trong cuén “Modern
analytical chemistry” [74] ciing chi ra phuong phap dién hinh khi xac dinh Cr(VI)
trong nudc d6 1a st dung DPCI bang phuong phép trac quang ¢ budc séng 540 nm
trong moi truong axit.

Nhu vay, viéc xac dinh Cr bang thudc thir DPCI dugc tién hanh thuc hién
trong moi truong axit (pH = 1,00 + 2,09), A = 538,7 + 542 nm [25], [33], [100],
[101], [102], [103], [113], [118], [126], [138],...]. Phuong phap nay dung dinh
lugng Cr trong khoang noéng do 0,01 + 1,0 mg/L [112].
1.4.6.2. Uu diém ciia phiong phdp
- Do nhay cao, dé thyc hién, khong doi hdi ky thuat vién phai qua dao tao dai han.

- Chi phi ciing nhu cong tac van hanh, bao dudng khong qua phuc tap, dit do.
- Puoc trang bi pho bién & nhiéu phong thi nghiém véi cac cap do khac nhau.
- Xéac dinh dwoc nhidu miu cung lac.

- Phu hop véi diéu kién nghién ctru thuc té.

1.4.6.3. Phan ung phan tich

Céc tai lieu [20], [33], [75], [70], [138], [126], [101], [109], [117],...] vé

phan mg phan tich déu cho rang:
2Cr(VI) + 3DPCI — 2Cr(III) + 3DPCO + 6H" (1.19)
Cr(III) + DPCO — [Cr(III) - DPCO]" + 2H" (1.20)
Theo tac gia Hao Zhu va cong su [88] phan tng caa Cr(V1) vai thube thir DPCI tao
thanh phirc mau d6 1a phirc cang cua Cr** véi DPCO:
2Cr0%~ + 3H,L + 8H" — [Cr(II)-(HL),] + Cr*" + H,L + 8H,0 (1.21)
CAu tao cua phuc giira Cr(III) va DPCO dugce md ta & bang 1.10:


http://pubs.rsc.org/en/results?searchtext=Author%3AHao%20Zhu
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Bdng 1.10. Céc dang cdu tao phitc Cr véi DPCI

Tac gia|  [109] [20], [70] [113] [100], [101] [81]
Cau % ce - N—N — CeHs N—N—§ aY
,;_T_QH' ;—T—QH_- C—0— Cr(OH): 7 , - —/
ta0 | |c-o-a C—0—Cr (1) N C-0-Cr (H0)s Lod
o) | [ Nebean] | YT Nk |
- Trong moi truong axit, phan ung caa Cr(V1) vai DPCI phai la:
Cr,0%~ + 3DPCI + 8H" — 2Cr** + 3DPCO + 7H,0 (1.22)
2Cr** + 2DPCO — 2[Cr(II)-complex]” + 4H* (1.23)
T6 (1.22) va (1.23) hop thu duoc:
Cr,0% + 3DPCI +4H" — 2[Cr(Ill)-complex]" + DPCO + 7H,0 (1.24)
Véi dang cau tao véi vong thom CgHs- ¢ thé biéu dién
/|t
-
1 HN-NH H;N—N HMN=-NH
Cr2073 +3‘4.'.‘J=|_'(N_NH + 4H" 2 c:Nq-zr + o=(N=N +7H.0 (1248.)
O O O
DPCI Phitc man DPCO

Str dung HNO; dé diéu chinh pH thyc nghiém ¢ pH = 1,0 [81]; pH = 1,3 [118]; pH
< 2 [63], [102]. Loai ion can tro bang HsPO, [41]. Két taa duoc loc bang mang loc
0,45 um [63].
1.5. THAM PINH PHUONG PHAP VA XU Li SO LIEU
1.5.1. Tham dinh phwong phap
1.5.1.1. Gidi han phat hién LOD va gioi han dinh lwong LOQ

LOD 1a ndng do tai d6 gia tri xac dinh dwoc 16n hon d6 khong dam bao do cua
phuong phap. Day 1a ndng do6 thap nhét cua chét phan tich trong mau c6 thé phat hién
dugc, nhung chua thé dinh luong duoc [42], [95].

LOQ 1a ndéng do téi thiéu ctia mot chat co trong mau thir ma ta co thé dinh
lugng bang phuong phéap khao sat va cho két qua co do6 chum mong mudn [42], [95].
a. Xdc dinh LOD, LOOQ theo d¢ éch chuan [42], [45], [46]
- Tién hanh trén 01 mAu thi: do 13p n lan (thuong chon n = 10) song song. Nén chon
mau thir c6 ndng do thap (thuong trong khoang 5 + 7 1an LOD udc luong).
- Tinh cac gié tri trung binh, d6 léch chuan, LOD, LOQ theo cac cong thic sau:

2%

X=1 (CT1.1)
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(CTL.2)

LOD = 3.SD (CTL.3)

LOQ = 10.5D . (CTL.4)

- Panh gia LOD tinh duoc bing hé s6:  H, — FXD (CTL5)

+ Néu 4 < Hg < 10: ndng do dung dich thir pht hop, LOD tin cay.
+ Néu Hg < 4: can dung dung dich thir ddm dic hon, hoic thém mat it chat chuan
vao dung dich thir da dung, lam lai thi nghiém va tinh lai Hg.
+ Néu Hg > 10 can dung dung dich thir lodng hon, hoic pha lodng dung thir da
dung, lam lai thi nghiém va tinh lai Hg.
b. Xdc dinh LOD, LOQ dua vao dwong chuan [42], [73], [74]
Khi xay dung duong chuan, gia tri LOD c¢6 thé dugc xac dinh dwa vao do
déc b ciia dudng chuan dang y = bx + a va SD cua phép do.

LOD - 3,3.SD

(CTL.6)

LOQ = @ (CTLT)
1.5.1.2. B¢ tin cay cua phwong phap phdn tich
Theo 1SO 5725 1-6:1994 TCVN 6910 1-6:2005, d6 ding va do chum dién ta do
chinh xac ctiia mot phuong phap phan tich [42], [45], [46].
Do chinh xac (accuracy) = d6 chum (precision) + d¢ ding (trueness)
a) Bo chum (precision)
Do chum dic trung cho viéc Kiém soat sai sé ngau nhién, dugc dinh lugng
bang d¢ léch chuan hay hé sé bién thién. Xac dinh d6 chum [42] bang 2 cach:
- Cach 1: Tién hanh 1am thi nghiém Iap lai 10 lan (it nhét 6 lan) trén cting mot mau
(mdi lan bat dau tir can hay dong mau). Mau phan tich co thé 1a miu chuan, hoic
Mau trang c6 thém chuan, tot nhat 1a 1am trén mau thir hay mau thir thém chuan.
- Céach 2: Tién hanh & cic nong do khac nhau (thap, trung binh, cao) nam trong
khoang lam viéc cta duong chuan, & mdi nong do can do 1ap lai 10 lan (it nhat 6 lan).
Tinh d6 léch chuan SD va d¢ léch chuan tuong doi RSD% (hay hé s bién thién CV%)
theo cong thuc CT1.8 [29], [55]:
RSD% =CV% = 87D100 (CTL1.8)

Gia tri RSD%yinh quoc Phai thoa man: RSD%nn quee < RSD%pang theo AOAC
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dugc trinh bay ¢ Bang 1.11.
Bang 1.11. 6 lap lai ti da chap nhdn tai cdc nong do khdc nhau (theo AOAC)

TT Ham luong % Ty Ié chat Pon vi RSD%
1 100 1 100% 1,3
2 10 10" 10% 1,8
3 1 10 1% 2,7
4 0,1 107 0,1% 3,7
5 0,01 10" 100ppm 53
6 0,001 10” 10ppm 73
7 0,0001 10° 1ppm 11
8 0,00001 10” 100ppb 15
9 0,000001 10°® 10ppb 21
10 0,0000001 107 1ppb 30

Do chum thay d6i theo ndng do chat phan tich, ndng do chat cang thap thi két
qua cang dao dong nhiéu (khong chum) nghia 14 RSD% cang 16n.
b) Do dung (trueness)

Giéng nhu d§ chum, d6 dung la mot khai niém dinh tinh. P§ dtng thuong
duoc tinh theo CT1.9 sir dung tri trung binh (X)) va gié tri thuc, dung: p [42], [46]:

X -
A= T“.loo (CTL.9)

- Trong do:  A: B§ chéch (Bias), %
- C6 ba phuong phap xac dinh d6 dung [42]:
+ Phuong phdp 1: So sanh két qua thuc nghiém véi két qua cua phuong phap doi
chiéu (phuong phap chuan).
+ Phwong phdp 2: So sanh két qua thuc nghiém véi mau da biét ndng do, gdm: mau
kiém tra (Quality Control) hoic mau vt liéu chuian duoc chiing nhan (Certified
Reference Material). US-FDA quy dinh d6 chéch cua cac phuong phap xac dinh du
luong phai khong dugc 16n hon 15% va khong 16n hon 20% tai LOQ.
+ Phwong phdp 3: Xac dinh d6 thu hoi (d6 tim lai).

Pay 1a phuwong phap phd bién do hai phuong phép trén gip khé khan khi ap
dung phuong phap chuan hay mau vt liéu chuan.

Thém chét chuin xac dinh vao mau thir (hoic mau trang), phan tich cac mau
thém chudn d6, 1am 13p lai téi thiéu 04 Ian bang phuong phéap thir nghiém, tinh d6
thu hoi (d6i v6i mau thir thém chuén) theo cac cong thirc CT1.10 va CT1.11:
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- D6i véi mau thir thém chudn:  R% = C””E:—_Cm.loo (CT1.10)
Ao oope X 2z ~ X Ei
- Boi v&i mau trang thém chuan: R% = C—.lOO (CT1.11)

Trong do:
R%: Do thu hoi %
Cinsce Néng do chat phan tich trong mau thém chuan
Cmn: Nong d6 chat phan tich trong mau thir
C.: Nong do chuan thém (1y thuyét)

Ei : Nong d6 phan tich dugc trong mau tring thém chuan.
Sau d6 tinh do thu hdi chung 13 trung binh cta do thu hoi cac 1an 1am 1ap lai.
Luu y: Khi tién hanh xac dinh d6 thu hdi can thém chat chuan ¢ 03 muc nong do
1a: thap, trung binh va cao trong khoang ndng do lam viéc.

Sau khi c6 két qua thuc nghiém, so sanh két qua thuc nghiém tinh duoc véi cac gia
tri theo AOAC trinh bay trong Bang 1.12. P9 thu hdi & cac nong do khac nhau co
ky vong khac nhau.

Bdng 1.12. B thu héi chdp nhdn & cdc nong dé khdc nhau (theo AOAC)

TT | Hamlugng (%) | Ty 1é chat Pon vi Do thu hoi (%)
1 100 1 100% 98 +102
2 > 10 10™ 10% 98 +102
3 > 1 107 1% 97 +103
4 >0,1 107 0,1% 95 +105
5 0,01 10™ 100 ppm 90 +107
6 0,001 107 10 ppm 80 110
7 0,0001 10° 1 ppm 80 110
8 0,00001 10” 100 ppb 80 110
9 0,000001 10° 10 ppb 60 115
10 | 0,0000001 107 1 ppb 40 +120

1.5.1.3. Pdnh gid dé diing nho S0 sanh véi phirong phdp doi chiéu
Dua vao két qua phan tich 2 tap sé liéu duoc thuc hién song song boi 2
phuong phap (phuong phap thyc nghiém va phuong phap ddi chiéu), tinh phuong

sai S?, SZ va tinh céc gia tri trung binh X, va X, twong (rng
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e Chuin F (chuin Fisher) dung dé so sanh dé lap cua hai tap s liéu (hoic hai

phuong phap)
Gia tri thyc nghiém Fy, duoc tinh theo cong thirc sau [42], [46]:
SZ
Fn=gz>1 (CT1.12)
2

va so sanh véi gia tri F (gi4 tri chuan tra bang).
- Néu: Fy, < F¢ (0, Kq, kp): hai phuong sai khong c6 sy khac nhau c6 y nghia va két
luan: hai phuong phap c6 do 13p lai twong déng hay c6 d6 chum nhu nhau.
- Néu: Fy, > F. (0, kq, kp): Hai phuong phap c6 @6 lap lai khac nhau hay hai phuong
phép c6 dd chinh x4c khéac nhau.
e Dung chuan t so sanh su khac nhau giira gia tri thuc nghiém va gia tri chuan: Do

léch chuan chung S? va gia tri t, (thuc nghiém) theo cong thuc sau [42], [46]:
(n,-1)S; +(n,-1)S;

n,+n,-2

- D6 lgch chudn chung: S; =

- Gia tr] ty: t, = M (CT1.13)
HESES
nl n2

Trong d6: Bactudo: k=n;+n,—2

tc (o, K): Gia tri tra bang véi mirc y nghia a, bac tu do k.

n,, N,: S6 thi nghiém cua hai phuong phap.
- Néu ty, < te(o, K): Khong co sy khac nhau vé két qua caa hai phuong phap.
- Néu t,, > tc(o, K): Co su khac nhau vé két qua cua hai phuong phap, phuong
phap thir nghiém mac sai s6 hé thong.
1.5.2. Phan tich twong quan

Phén tich twong quan Pearson [4], [23], [46] st dung hé s6 dic trung R

biéu thi muc do quan h¢ tuyén tinh gitra hai bién va tinh duoc néu tap s6 liéu thoa
man cac diéu kién sau:
+ Céc tap sb liéu cia cac bién tuan theo phan phdi chuan.
+ Céc gia tri trong mdi tap sb lidu cua cac bién 1a doc lap nhau.
+ Phai loai bo gid tri bat thudng trudc khi tinh hé s twong quan cta hai tap s lidu.
Gia tri R dugc xac dinh qua cong thirc CT1.14:
X2 -0@i-y) X=X —Y)

R = —
n&, 8, VIE =2 Xy — §)?

(CT1.14)
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Vi x;, y; 1a hai tap gia tri va X, y 1a cac gia tri trung binh twong ung.
Kiém dinh thong ké bang cong thirc CT1.15:
b = |R1| V_”R‘Z 2 (CTL.15)
So sanh t V6i t tra bang; néu t > t,, thi chirng té c6 phu thudc trong quan.
Gia tri R cho biét mdi twong quan qua bang 1.13:
Bang 1.13. Muic do twong quan Qiita hai dai lvong

Hé sb twrong quan Pearson Murc tuong quan
R=0 Khong c6 quan hé tuyén tinh
0< |R|<0,3 Tuong quan yéu
0,3<|R|<0,5 Tuong quan vua
0,5<|R|<0,7 Tuong quan twong doi chit
0,7<|R|<0,9 Tuong quan chat
09<|R|<1 Tuong quan rét chat
R|=1 Tuong quan tuyén tinh tuyét doi

- Gia trj -1 < R < 0 tvong quan nghich bién
- Gia trj 0 < R < 1 twong quan ddng bién.
1.5.3. Hé s6 tich tu sinh hoc BAF
Hé sd tich tu sinh hoc BAF (Bioaccumulation factor) 1a quan hé su tap trung
tuong d6i cua ndng d6 mot chat trong mé cua sinh vat séng véi ndng do chat do
trong mdi truong nudc [23], [65]. Xac dinh BAF bing cong thirc CT1.16
Ct

BAF = — (CT1.16)
Cs

- BAF duogc tinh toan bang dit liéu thuc nghiém, gia tri cta hé s tinh theo don vi
mo kho cua sinh vat dé dé dang so sanh kha ning tich lily caa mét chat 6 nhiém cua
cac loai sinh vat khac nhau.
- Trong do6: + Ct 12 ndng d6 cua chat 6 nhidm trong mo sinh vat (mg/kg);
+ Cs 1a ndng d6 cua chat 6 nhiém trong nude (mg/L).
- Y nghia BAF:  + BAF < I, tuc la thuc vat chi hap thu ma khéng tich liy KLN;
+ BAF > 1, loai thyuc vat do co6 tich liy KLN.
Ngoai ra, mot s tac gia cho rang, néu BAF > 1, loai thyuc vét d6 thudc dong
“thuc VAt tich tu”; néu BAF < 1, loai thuc vat d6 thudc dong “ngan chin”.
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1.5.4. Panh gia rii ro gay bénh ciua kim loai ning
1.5.4.1. Pdnh gid rii ro gdy bénh do kim logi ndng cé trong thuc pham

Kim loai nang c6 mit trong thuc phim vuot ngudng cho phép thuong giy
nguy hai cho stc khoe con ngudi. EPA dung chi s6 RQ (Risk Quotient) dé danh gia,
rui ro gay bénh theo cong thirc CT1.17 [52], [53], [132]:

C
RQ = N (CT1.17)
Crc

Trong d6: Ck,n 12 ham lugng kim loai ning trong thuc pham (mg/kg).
Crc 14 ham lwong kim loai ning theo tiéu chuan (mg/kg).
Theo tiéu chuan Quéc té quy dinh: Crc_ g0 = 1,0 mg/kg [71], [108];
Crc_rau = 0,5 mg/kg [108].
Muc do rui ro phuy thude vao gia tri RQ duoc trinh bay trong bang 1.14 [7], [132]:
Bang 1.14. Su tuong quan giita RQ va murc do rui ro

Gia tri Mtrc @6 rui ro
RQ <0,1 Thap
0,1<RQ<1,0 Trung binh
1,0<RQ Cao
100 <RQ Rat cao

1.5.4.2. Danh gia rui ro gdy bénh do kim logi ngng thugc danh muc gay ung thu cé6
trong thuc pham
Dé danh gia mic d6 rui ro gay bénh do sir dung thuc pham (nhiém kim loai
nang trong danh muc cac chat gy ung thu), cac to chirc US-EPA, FAO, IARC dua
ra chi s6 HI, tir d6 wdc lugng nguy co phét trién thanh bénh ung thu boi kim loai
nang qua chi s CR.
e Muc d¢ tiéu thu hang ngay EDI (estimated daily intake) [4], [53], [123], [132]
dugc xéac dinh bang cong thirc CT1.18:
C.IR.ED.EF

= ) T1.1
EDI BW AT (ug/kg/ngay) (CT1.18)

Trong do:
+ C 1a ham Iugng kim loai nang trong gao (mg/kg).
+ IR (Ingestion rate): luong thuc pham tiéu thy hing ngay (g/ngudi/ngay).
Theo s6 lidu thong ké [19], [23], [51] lugng gao tiéu thy hang ngay:
IR = 393,7 g/ngudi/ngay (d6i véi ngudi 16n).
IR = 1984 g/ngudi/ngay (d6i véi tré em).
+ ED (exposure duration): Thoi gian phoi nhiém (nam).
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+ EF (exposure frequency): Tan suit phoi nhiém (ngay/nim).
+ BW (body weight): Trong luong co thé (kg).
Theo [23], [58], [51], nguoi treong thanh ¢ Viét Nam cé can nang trung
binh: 53,6 kg, con tré em 1a 32,7 kg.
+ AT (average time): thoi gian trung binh khong phoi nhiém (ngay).
Theo Nién gidm thong ké Viét Nam nam 2016 [51] tudi tho trung binh cua
ngudi dan dong bang song Hong 74,6 nam, trung binh ca nudc 1a 73,4 nam.
e RFD: lidu cho phép tbi da (udc tinh) hang ngdy xam nhip vao co thé
(ng/kg/ngay).
Theo cac tai liéu [23], [93], [133] quy dinh liéu xdm nhap Cr vao co thé:
RFD¢, = 5 pg/kg/ngay.
e Danh gia rui ro bi bénh [61], [84], [134], [128], [129]
- Rui ro gay bénh bai thuc pham nhidm kim loai nang (trong danh muc gay ung thu)
duoc duoc céc td chac US-EPA, FAO, TARC danh gia (udce tinh) qua chi s6 HI:

EDI
Hl= ¥MHQ; = }’ﬁ (CT1.19)
Véi HQ thé hién chi s cho 1 nhén t6 tac dong:
_ EDI
HQ = — (CT1.20)

Trong d6: i 1 s6 nhan t6 (Kim loai nang thuoc nhom gay ung thu: Ni, Cd, As, Cr).
Khi:  HI < 1: kim loai nang c6 trong thuc pham nhung an toan doi véi suc khoe.
HI > 1: kim loai ning c6 trong thyc pham gay tac dong xau dén sic khoe, c6
nguy co phét trién thanh ung thu.
- Nguy co gay ung thu [83], [93], [129]
Nguy co giy ung thu cho nguoi khi sir dung thuc pham chira cac kim loai
nang doc hai dugc tinh bang céng thirc CT1.21:
CRt =7 CR; = X EDL SF (mg/kg/ngay) (CT1.21)
V6i CR 14 chi s6 caa 1 nhan t6 wdc lugng phat trién bénh ung thur:
CR; = EDI.SF (CT1.22)
SF: hé s6 dic trung cua mdi kim loai ning gay bénh, hay d6 dbc nguy co gay
bénh ung thu. Theo [83], [132] thi SF, = 0,5.
CRt uéc lugng xac suat gia ting sb nguoi ung thu tir tit ca cac chat gy ung
thu tong hop: Vi du: CRt = 107 chi ra x4c sudt 1 trén 10.000 ngudi phat trién bénh
ung thu. Gia tri chdp nhan duoc: 1.0.10° < CRt < 1.0.107* [7], [132].
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1.5.5. Cac phin mém hd tro nghién ctru va xir Ii s6 liéu

- Cong cu V& ban dd online trén Google Map.

- Thyc hién xir 1i s6 liéu phan tich trén phan mém Excel.

- Xir 1i dwdng chuan bang phan mém Orignin 8.5.

- Panh gia thong ké theo phan mém SPSS (Statistical Program for Social Sciences).

- Str dung ngén ngir R (ngdn ngit 14p trinh va moi trudng phan mém danh cho tinh
toan va dd hoa théng ké) trong phan tich dit liéu thuc nghiém.

- Minh bach hoéa ndi dung nghién ctu: sir dung phan mém Turnitin.

1.6. KHAI QUAT NGHIEN CUU VE XAC PINH Cr O VIET NAM VA

TREN THE GI0]

1.6.1. Tinh hinh nghién ctru vé Cr trén thé giéi

T ndm 1952, viéc xac dinh Cr da dugc quan tdm nghién ctru va xac dinh
bang thuéc thu DPCI [109]. Nam 1978 T chirc FAO dé nghi muc téi da vé Cr cho
nude tudi 1a 100 pug/L. Con tai Mi - Tiéu chuan nuéc udng theo qui dinh ciia EPA 1a
0,1 mg/L di vai tong sb Cr [63].

Cac tac gia Judilynn Solium va cong su cua truong dai hoc Manila Philippines
d3 xac dinh ham luong Cr trong gao bing phuong phap F-AAS & cac cho cua
Philippines, két qua phan tich 10 mau gao cho thay: ham luong Cr dao dong tir 0,6
+ 0,7 mg/kg so véi gidi han an toan 13 0,05 = 0,2 mgCr/ngay, diéu ndy c6 thé 1a
nguy co tiém an dbi voi sic khoe con ngudi [99], [104].

D. R. Hashmi va cong sy di xac dinh ham lugng Cr trong mot sé loai rau qua
tai cac cho cia thanh phd Karachi bang phuong phap pho hap thu nguyén tir AAS,
thu duoc két qua nhu sau: qua bi ngd (0,45 ug/g), ca chua (0,70 pg/g), cu cai dudng
(0,71 ng/g), ca rot (0,95 pg/g), bap cai (1,01 pg/g), rau bina (1,08 pg/g), mu tat
(1,05 pg/g) ... trong khi d6 theo quy dinh cia WHO gigi han téi da cho phép 1a 50
+ 80 ngCr/ngay [89].

Wiestawa va cong su di sir dung phuong phap pho hap thu nguyén tir dién
giai voi hiéu chinh nén Zeeman (ZET - AAS) dé xac dinh Cr trong thyc pham va db
udng c6 ngudn goc thyc vat. Két qua cho thiay ham luong Cr dao dong tir <1 = 183
ng/kg. Cac gia tri trung binh cao nhat dugc quan sat thiy trong cac mau hat laa mi
(39 pg/kg), dau tay (32 pg/kg) va dua chudt (19 pg/kg), thap nhat trong nudc ép trai
cay (<1 pg/L) [136].

O.A.Temidayo da xac dinh Cr bang phuong phap F-AAS d danh gia sy 6
nhiém Cr trong thuc pham khi duoc nau trong ndi thép va thép khong gi, két qua
thu duoc rat 1i thu 13 Cr khéng bi tham thau vao thuc pham [127].


https://vi.wikipedia.org/wiki/Ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh
https://vi.wikipedia.org/wiki/Khoa_h%E1%BB%8Dc_Th%E1%BB%91ng_k%C3%AA
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Khi xac dinh Cr(VI) trong xi ming & chau Au bang phuong phap UV-Vis sir
dung thudc thir DPCI, tac gia Krasimira A. Stanchev d3 xac dinh duoc ham luong
Cr thuong > 2 mg/kg (>2ppm) trong khi quy dinh phai < 2ppm [102], [106].

Két qua xac dinh Cr trong mot nha may ché tao mdy bay trong mau khi 1a
0,02 + 1,5 mg/m®, va két qua l1ay mau nudc tiéu cua cong nhan (duoc thu thap ti thir
2 dén tha 6) 14 0,16 + 7,74 ug/g can (creatinine). So voi Tiéu chuan sic khoe nghé
nghi¢p va moéi truong ACGIH (Association Advancing Occupational and
Environmental Health) 1a 50 pg/m?, cac két qua déu cho thiy nguy co phoi nhiém
rat thap [121].

1.6.2. Tinh hinh nghién ciru vé Cr & Viét Nam

Tinh hinh nghién ctu vé kim loai nang néi chung va trong ngudn nudc, trong
thuc pham néi riéng & nude ta kha nhiéu va phong phi, tap trung cha yéu lén cac
kim loai nhu Pb, Cd, Cu, Hg, As; riéng vé Cr chua duoc quan tam nhiéu.

Nam 2012 tac gia Vi Ptrc Loi va cong su [37] xac dinh ham luong Cr trong
tram tich song Nhué - Pay ¢ muc 21 + 86 ppm.

Ham luong Cr trong nudc thai nha mdy ché bién thuy san (2012): Su, ca
Thu, cua, ghe, muc va mot s6 mit hang kho, dong hop, san phém an lién thuy san
tai Nha Trang bang 0,6328 mg/L [30].

Tac gia Duong Thi Tu Anh va dong nghiép (2012) [2], [3] x4ac dinh duoc
ham luong Cr trong mot s6 mau nuéc ¢ Thai Nguyén bang phuong phap Von -
Ampe hoa tan: Nong do Cr(Ill) tir 0,114 + 1,487 ppm; néng do Cr(VI) 0,207 +
1,763 ppm Véi % ti 1& Cr(111)/Tong Cr dao dong 64,50 + 84,34%. Ham luong Cr
trong trim tich luu vuc séng Nhué - Pay: ham luong Cr(Ill) dao dong tir 20,27 +
84,52 ppm; con ham lugng Cr(VI) dao dong tor 0,21 + 1,58 ppm; véi ty 1€
Cr(VI)/tong Cr chi chiém 0,50 + 1,84%.

Ham lugng Cr trong Ché & Hong Thai va Nam Thai, Tan Cuong Thai
Nguyén ¢6 ham luong 0,209 + 0,221 mg/kg dugc cac tac gia [27] cong bd nim
2013, véi phuong phap nghién ciru AAS.

Nam 2014, trong mot nghién ctau vé ham lwong Cr trong gao ¢ xa Dién

Phuong (Quang Nam), xa Hoa Chau (Pa Nang) tac gia Poan Chi Cuong [23] cong
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bd ham lugng Cr (mg/kg) lan luot 14 0,790 va 0,321, déu nam trong giGi han cho
phép theo tiéu chuan thuc pham GB 2762-2012 cua Trung Qudc (1,0 mg/kg).

Ham lugng Cr (ppb) [26] trong nudc thai bé mat cia mot s6 cong ty & Hung
Yén (2015), cong ty san xuit thép khong gi Ha Anh, cong ty thép tién ché va cong
ty c6 phan Son Nice lan luot 13 61,2; 28,7; 77.3.

Téc gia Nguyén Huy Du va cong su (2015) [91] st dung dién cuc pha nano
vang trén dién cuc dia quay bach kim; thoi gian tich lity khoang 2 phat, LOD thap
(1 ppt) va LOQ (2,5 ppt) lam tang d6 nhay xac dinh duoc Cr(VI) ¢ ham lugng ppt.

Téac gia Nguyén Thi Hué (2017) [31] da xay dung 02 (hai) quy trinh phan
tich luong vét Cr bang phuong phap Von-ampe hap phu hoa tan va xac dinh ham
luong Cr (ppm) trong tram tich ddm Cau Hai 5,6 + 20,9; con & tram tich song
Huong (Hué) 0,01 + 4,5.

1.6.3. Nhirng ton tai vé nghién ctru Cr

- V& phuong phéap nghién ctu Cr bang phuong phap UV-Vis trén thé gisi va o Viét

Nam hau hét xac dinh Cr(VI) bang DPCI. Tuy nhién Cr trong ddi twong méi trudng

hau hét & dang Cr(III), cac tac gia chi yéu sir dung phuong phap oxy hoa trong moi

truong Kiém. Trong cac thuc nghiém véi d6i twong médi truong, hon hop

H,0,/NaOH c¢6 d nhay khong cao, it 6n dinh. Nhiém vu thtr nhat dit ra d6 1a tim

duoc phuong phap oxy hoa Cr(IIl) 1én Cr(VI) mét cach tét nhat.

- Mat khac, viéc nghién ciru vé kim loai ning trong thuc vat, nhat 1a vé& rau mudng

va gao cha yéu tap trung ¢ cac kim loai Pb, Cd, Hg [6], [7, tr. 186 - 187] ma chua

c¢6 nhiéu nghién ciru vé Cr, nhat 1a & khu vyc dong bang song Hong tap trung dong

duc dan cu. Trong khi gao va rau mudng 1a hai thyc pham duoc sir dung hang ngay

vé6i hau hét nguoi dan Viét Nam. Day ciing 1a ton tai dat ra cho cac nghién ctu cua

luan an. Qua trinh nghién ctru cling can giai quyét cac ton tai nhu:

+ Viéc nghién ctu vé Cr trong lta va rau mudng c6 mdi twong quan v6i ham luong
Cr trong nudc tudi nhu thé nao?

+ Cr tich ty trong mé thyc vat, do tich tu theo thoi gian, nong d6 ra sao?

+ Viéc Cr tich ty sinh hoc trong thuc pham an c6 thé gy ra rii ro gay bénh khong?
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1.7. CAC POI TUQNG MOI TRUONG TRONG PE TAI NGHIEN
cUuu
1.7.1. Ngudn nuéc

Khao sat cac dbi tegng moi trudng vé ngudn nudce, viéc lya chon nghién ctu
luu vire song Nhué 13 thich hop boi nd c6 nhiéu yéu t6 dai dién, dic trung ca vé
chiéu dai, dia hinh, mat do dan cu ven song, dac biét s6 luong lang nghé, co sé san
Xuit da dang va c6 vung canh tac nong nghiép rong lén..

Séng Nhué c6 chidu dai 76 km, trong d6 62 km thudc dia phan Ha Noi va 14
km thudc dia phan tinh Ha Nam, hop véi song Pay & cau Hong Phtt Ha Nam (trink
bay Hinh 1.6 va Phu luc 13) [48], [49], [56]. Dién tich luu vuc cia Song Nhué
khoang 1.075 km? (phan bi cac dé bao boc). Noi thanh Ha Noi c6 4 con song: Lir,
Sét, Kim Nguu va T6 Lich, ra ngoai thanh con cé cac song nho nhu song La
Khé, song Van Dinh, song Duy Tién, song Ngoai Po... [32], [54], [57] déu do vao
song Nhué hozc 1a nhanh néi gitta song Nhué véi song Pay.

Trén thyc té, song Nhué 1a hé thong dai thay nong, cic nhanh séng trong luu
vuc song Nhué 1a cac hé thong thuy loi lién tinh cung cap nude tudi cho toan bo
dién tich canh tac cua luu vuc song nay vdi 76.554 ha, ti€u nudc cho toan bd Iuu
vuc 1a 107,530 ha, trong dé cac hoat dong canh tic ndng nghi¢p 16n tap trung tai
Phti Xuyén véi dién tich cdy hang nam la 10.438,87 ha; Ung Hoa 12.191,14 ha;
Duy Tién 10.107,8 ha; Kim Bang 9,921 ha... [54]. Song Nhué¢ nhan khoang
500.000 mg/ngéy dém nuodc thai sinh hoat tir khu vuc ndi do6 thanh phé, 250.000 +
300.000 m*/ngay dém nuéce thai san xuit cong nghiép va cac dich vu khac (trong d6
chi khoang 20,62% tong lugng nudc thai sinh hoat ciia thanh phd dugc xir 1y [14]) -
mang theo nhiéu chét can ba lo ling, chat hitu co, hoa chat doc hai, vi khuan gay
bénh 1am cho ham luong cac chat 6 nhiém déu vuot quéa giGi han cho phép dbi véi
nudc mat loai B [16], [43].

Nuéc séong Nhué ludn c6 nong do BODs vuot qua gidi han cho phép chat
luong nudc mat loai A tir 4 = 6 1an, ham luong DO rét thap chi dat 2,89 mg/L [16],
[43]. Tong coliform trong nudc rat 16n 460,000 MPN/100 mL, nuéc c6 mau den
dic, mui hoi [22], [54]. Mic du dé an bao vé mdi truong song Nhué da duogc trién
khai giai doan 2 tir 2016 + 2020, nhung dén thang 10/2018 thi song Nhué vén la
mot diém nong vé 6 nhidém méi trudng nude [9].

Trong s6 47 lang nghé 6 nhidm nghiém trong trén ca nudc can xt 1y, dén nam

2015 [15], [50] thi ven song Nhué co t&i 6 Lang nghé nam trong danh sach nay (1.


http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_La_Kh%C3%AA&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_La_Kh%C3%AA&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_V%C3%A2n_%C4%90%C3%ACnh&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_Duy_Ti%C3%AAn&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_Ngo%E1%BA%A1i_%C4%90%E1%BB%99&action=edit&redlink=1
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Dét nhuom Nha X4, Duy Tién; 2. Sitng my nghé Thuy Ung, Thuong Tin; 3. Tai ché
nhua Triéu Khtc Thanh Tri; 4. Co kim khi Rua Ha, Thanh Oai. 5. Bin Pht D, Tu
Liém; 6. son mai Ha Thai, Thuong Tin) [15]. Trén co sé linh vyc thuy nong, Song
Nhué dugc chia thanh 05 doan [8], [47], [56] trinh bay trén hinh 1.6:
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Hinh 1.6. So' d6 phdn chia 5 doan Song Nhué

1.7.2. Rau mudng

S6 lwong rau qua can thiét trong ché d6 in udng hang ngay cta chung ta phai
tr 300 + 350g/ngudi theo hudng dan cia WHO, nhung Butt va Haq [89] udc tinh
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lwong nay thyc té chi dat 80 + 90g. O Viét Nam luong rau qua theo khuyén nghi
cua Bo Y té 1a 147,02 g/ngudi/ngay [19], [58].

Rau mudng (Swamp cabbage, water spinach, water convol) con goi 1a bim
bim nudc, tén khoa hoc la Ipomoea aquatica Forsk, thuoc ho bim bim
Convolvulaceae; duoc nhiéu ving dan cu dung thudng xuyén 1am rau an 1én t6i 6 +
9 thang/1 nim, ciing c6 khi dung dé giai d6c. Ngon rau mudng c6 mot chat gidng
nhu insulin va do d6 duoc dung dé chira bénh dai thao duong [21], [36].

Doc tuyén séng Nhué, rau mudng dwoc nudi trong truc tiép trén mit song,
ven bo sat mép nudc, trén mat dé hodc cac ruong bén bo dé, doc cac con muong
dan nudc tir cac tram bom st dung truc tiép nguon nude song Nhué. Dién tich canh
tac da dang, nudi trong theo bai 16n trén mat séng, luéng hay ruong 16n, ruong nho,
xen ké& co6 ca khu vuc @6 thi va nong thon.

1.7.3. Gao

Gao 14 loai cay trong Ion thir ba trén thé gidi, sau ngd va lia my. Gao la thuc
pham chinh cho 39 qudc gia va gan mét nira dan so thé gidi [66]. Trén toan cau gao
chiém 22 phan tram tong luong niang lugng dn vao, gao té cd ning luong 3440
kcal/kg [58]. [135]. B4i véi cac cu dan song ¢ nhiéu nudc dang phat trién, gao dong
g6p phan Ion lugng calo va protein [68], [135]. O chau A, trén trén 74% dan s6 st
dung gao lam thyc pham chinh [83], [124], [136]. Tai Philipin (2008) trung binh
nguoi dan tiéu thy 350,7 gam/ngudi/ngay [99]. O Viét Nam (2016), luong gao
nguodi trudng thanh tiéu thu: 393,7 gam/ngudi/ngay, tré em ti€éu thu: 198,4
gam/ngudi/ngay [19], [51].

Ngoai tinh bot, cac chét hitu co, trong gao con chia cac vi chat khoang va
lugng nho cac kim loai nang nhu Mn, Cu, Cd, Cr... Viéc xac dinh lugng kim loai
nang trong gao 1a rat quan trong, boi no ¢o thé tich ty sinh hoc trong co thé khi sir
dung lau dai va gay ra rui ro bénh tat.

Doc tuyén song Nhué, cay lua dugc trong cha yéu & cac doan DE va EG
thudc cac huyén Thuong Tin, Ung Hoa, Phu Xuyén, Duy Tién, Kim Bang. Cung
cap nguodn thuc pham khong chi cho ngudi dan ¢ day.
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CHUONG 2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. DUNG CU, THIET BI VA HOA CHAT
2.1.1. Dung cu, thiét bi
- Cac loai binh dinh mac 25; 50; 100; 250; 500; 1000 mL
- Pipet va micropipet cac loal.
- Cc thuy tinh loai 50; 100; 250; 500 mL.
- Binh tam giac 250; 500 mL.
- Chai nhya polietylen va can nhya cac loai dé ldy mau nudéc...
- Ong dong 1 lit, c6 chia vach.
- Can phén tich KERN d6 chinh xac + 10 g.
- Can ky thuat c¢6 do chinh xac + 1 g.
- Thung x&p dung tich ~ 100 lit va cac mang PE mong (dé 16t thung xdp).
- May suc khong khi (loai hd trg cho bé nuéi ca canh) dé cung cip O, nudi rau.
- May do pH ctia hing TOA DDK HM-25R, Nhat Ban san xuat nim 2010.
- May cit nuéce 2 1an cua hing Bibby do Anh san xuat, hodc may loc nude dé ion.
- Tt sdy, 10 nung, chén nung (thach anh), bép dién, ta hét.
- May quang ph6 UV-Vis Biochrom S60 (2013) do M¥ san xuat. Cuvet 10 mm.
- May ICP-MS model NexION 350X cua hang PerkinElmer - M¥ (2014).
2.1.2. Héa chat
21.2.1. Khdi quat vé thuoc thir diphenylcacbazit (DPCI) va
diphenylcarbazone (DPCO)
e Thudc thir diphenylcacbazit (DPCI) c¢6 cong thirc cau tao (CgHsNHNH),CO;
[142]:
O

H I
SSRGS
H H

1,5 - diphenylcacbazit (M = 242,276 g/mol), ma dinh danh hoa chat CAS:
140-22-7, 1a chét tinh thé mau trang, c6 nhiét d6 néng chay t.. = 174°C, it tan trong
nuéc (d6 tan P, = 0,0255 gam/100 g nudc), tan tot trong ruou, axeton, CHClI,,
benzen va axit CH;COOH bing, dé phan hiy ngoai 4nh sang va khong khi,. DPCI
dugc st dung 1am thudc thir dé xac dinh Cr(VI1) bang tric quang, nd ciing duoc St
dung 1am chét chi thj tao phic dé xac dinh Hg(Il) va V(IV) ¢ pH = 5 + 6 [142],
[146]. Ngoai ra DPCI ciing duoc st dung 1am thudc thir dé xac dinh Pb(ll), Zn(11),
Ru(11D), Ir(IV), Mo(VI)...bang phuong phép trac quang [100], [142], [143], [146].
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e Khai quat vé 1,5-Diphenylcarbazone (DPCO):
Cong thirc phan tir: C13H1,N,0, khdi lwgng mol: 240,266 g/mol. Cong thirc cau tao:

Crey'y

2.1.2.2. Chudn bj cdc dung dich

Str dung céc loai PA cua hing Merck- Puc, nude dé ion; pha ché cac dung
dich dé nghién ctru va xac dinh ham luong Cr trong mau méi trudng:
1. Dung dich K,Cr,05 gbc (1000 mg Cr/L = 1000 ppm)

Hoa tan 2,8280 g kalidicromat K,Cr,0; trong nudc va dinh mic dén 1000 mL
bang nudc cat. 1 mL dung dich nay chira 1 mg Cr.

- Hoac str dung dung dich K,Cr,0; gc (500 mg Cr/L) [63]:

Hoa tan 1,4140 g K,Cr,0; trong nudc, pha loang va dinh mirc vao binh 1000 mL;
1 mL dung dich nay c6 0,5 mg Cr).

2. Dung dich K,Cr,0- chuan (5,00 mg Cr/L) [63]

Dung pipet 1dy 5 mL dung dich K,Cr,0; géc (1g Cr/L) pha va dinh mutc dén
1000 mL bang nudc cat, thu dugc dung dich ¢6 nong do 5 mgCr/L, 1mL dung dich
nay chtra 0,005 mg Cr.

3. Axit nitric HNO;3; dac va dung dich HNO3; ~10%.

4. Axit sulfuric H,SO,4 dac 18N, H,SO, 6N va H,SO, 0,2N [63]
5. Axit photphoric HsPO,4 dac (~ 80%).

6. Dung dich natrihidroxit NaOH 1M, 2M va §M

7. Dung dich hydro peoxit H,0, 30%.

8. Dung dich thubc thir Diphenylcarbazide (DPCI) 0,0021M:

Hoa tan 25,0 mg DPCI trong 50 mL axeton. Bao quan trong thuy tinh chai mau
nau ¢ 4°C. Loai bo dung dich khi bi d6i mau. Pha méi va st dung trong 1 tuan [63].
9. Dung dich Cr(NO3); goc (100mg Cr/L) va dung dich chuan (5 mgCr/L)

Hoa tan 0,77g Cr(NO3)3.9H,0 trong nudc, dinh mic dén 1000 mL béng nuGc cat
dugc dung dich Cr(NOs); gbc, nong do 100 mg/L. Pha loang dung dich géc 20 lan
thu dugc dung dich chuan 5 mgCr/L.

10. Dung dich Mn(NO3), 5 mg Mn/L
11. Dung dich Fe(NO3), 5 mg Fe/L

12. Dung dich NaCl 1 % va 5%.

13. Dung dich: AgNO3; 0,1 M va 0,01 M
14. Dung dich (NH,4),S,05 0,01 M.


https://pubchem.ncbi.nlm.nih.gov/search/#collection=compounds&query_type=mf&query=C13H12N4O&sort=mw&sort_dir=asc
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2.2. NGHIEN CUU PHUONG PHAP UV-Vis XAC PINH TONG Cr
2.2.1. Khio sat pho hap thu ciia hé mau

Chuan bi 3 dung dich (DD) trong 3 binh dinh muc 25 mL:
- DDI1: Huat 5 mL dung dich K,Cr,05 chuan (5 mgCr/L), thém ~15 mL nudc cit va
0,5 mL dung dich H3PO4(~80%), dinh muc dén vach.
- DD2: Hit 20 mL nuéc cit, thém 0,5 mL dung dich HsPO,(~80%) va 0,5 mL dung
dich thubc thir DPCI, dinh muc dén vach.
- DD3: Huat 5 mL dung dich K,Cr,0; chuan (5 mgCr/L), thém 15 mL nudc cit, thém
tiép 0,5mL dung dich HsPO, (~80%) va 0,5 mL dung dich thudc tha DPCI, dinh muc
dén vach.

Céc binh déu duoc dé yén 10 + 20 phit cho mau phat trién on dinh, quan sat
bﬁng mat ta théy: DD1 ¢6 mau da cam dac trung cua K,Cr,0O;, DD2 khong mau,
DD3 c6 mau do tim. Tién hanh quét pho cua ca 3 dung dich nay trong dai budc
song A =400 = 700 nm, sir dung dung dich so sanh 1 nudc cat. Két qua thu duoc
cac pho hap thy, tir 6 cho phép khang dinh c6 su tao phuc trong DD3.

2.2.2. Khao sat diéu kién t6i wu cho phan trng tao phirc mau
2.2.2.1. Khdo sdt khoang pH t6i wu
Phan {ng tao mau giita Cr(VI) va thudc thir DPC Xy ra trong mdi trudng axit
[63, 102], vi vay can khao sat ki trong méi trudng axit dé tim ra khoang pH tbi uu.
Chuan bi 8 dung dich mau cé cing néng do (Ce, = 0,40 mg/L) trong cac binh
dinh muac 25 mL: Lan luot hit 2 mL dung dich K,Cr,07 5 mg/L chuyén vao cac coc
thay tinh 50 mL, thém vao mdi cé¢c ~ 10 mL nudc cat, diéu chinh pH thay doi trong
khoang 0,25 = 3,2 bang dung dich HsPO, 80% va NaOH 1M (st dung may do pH).
Chuyén toan bd dung dich (co trang rira can than bang nudc cat) vao cac binh dinh
muc 25 mL, thém vao mdi binh 0,5 mL dung dich thubc thar DPCI, lac déu, dinh
muc t6i vach. Doi mau phat trién 6n dinh trong khoang 10 + 20 phat, chuyén dung
dich mau ra cdc 50 mL, do lai gia tri pH. Tién hanh do d6 hap thu quang A cua loat
dung dich, dung dich so sanh duoc chuan bi twong tu nhung khong chta Cr. Tir két
qua do A s& tim dugc khoang gia tri pH ti wu ung voi dung dich co gia tri A on
dinh va 16n nhat.
2.2.2.2. Khdo sdt anh hweng cua ti 16 thuoc ther Vor/Ve,

Chuan bj 07 dung dich mau trong cic binh dinh muc 25 mL, déu ¢ cung
nong do (Cer = 0,60 mg/L), diéu chinh pH vé gia tri pH & w = 1,5 = 2,0, thém cac
thé tich dung dich thubc thir khac nhau trong khoang Vrr = Vppgr = 0,03 = 0,72 mL.
Poi mau phat trién on dinh, do do hap thu quang A cua cac dung dich mau. Tuir két
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qua thu duoc, ta tim duoc ti 16 V/Ve, toi vu tng véi dung dich co gia tri do hap
thu quang A lén va 6n dinh nhat.

2.2.2.3. Khdo sdt dg bén cua phirc mau vao thoi gian

Chuan bi 1 dung dich mau c¢6 néng do Cr 1a 0,4 mg/L:

L4y chinh xac 2 mL dung dich K,Cr,0; (5mgCr/L) chuyén vao binh dinh
muc 25 mL, thém ~10 mL nudc cat, thém tiép 0,5 mL HsPO, (80%) dé diéu chinh
pH =1,5 = 2,0, cudi cung thém 0,2 mL dung dich thudc thir DPCI, lic déu, dinh
muc dén vach. Do do hip thu quang A cua dung dich mau trong khoang thoi gian t
=0 + 60 phut. Tir két qua thu duoc, tim duoc khoang thoi gian ti uu tng voi gia tri
d6 hap thu quang A 16n va 6n dinh nhat.
2.2.2.4. Khdo sdt chon buéc séng hap thy toi weu
a. Po pho hdp thy cia 01 dung dich phite mau (Ce, = 0,4 mg/L)

Chuan bi 1 dung dich mau c¢6 nong do C = 0,4 mg Cr/L: Hat 2mL dung dich
K,Cr,0; (5 mgCr/L) chuyén vao binh dinh mirc 25 mL, thém nudc cat dén ~10
mL, thém tiép 0,5mL H3PO, (80%) dé diéu chinh pH =1,5 = 2,0, sau cung thém 0,2
mL dung dich thudc thir DPCI, lac déu, dinh mirc dén vach,. Pgi mau phat trién
trong thai gian téi wu t = 20 phat, quét phd hap thu caa dung dich phitc mau trong
khoang budc song A = 400 + 620 nm v&i dung dich so sanh duoc chuan bi twong tu,
nhung khong chaa Cr. Tir két qua phé hap thyu thu duoc, ta tim dwoc gia tri budc
song hap thu cuc dai Amay NG VOI gid tri Ama.

b. Po phé hdp thu cia 03 dung dich phize mau (Cer = 0,05; 0,30; 0,60 mg/L)

Chuan bi 03 binh dinh muic dung tich 25 mL, lan luot hat vao mdi binh céac
thé tich dung dich Cr(VI1) 5 mg/L khac nhau: 0,25; 1,5; 3,0 mL, thém nudc cat vao
mdi binh dén ~ 10 mL. Thém tiép vao mdi binh 0,5 mL HsPO, (80%) dé diéu chinh
pH trong cac binh dat gia tri t6i wu d3 chon (pH ~ 1,5 + 2,0), thém vao cac binh cac
thé tich thudc thir DPCI (dam bao ti 1& V/V, toi wu), lic déu, dinh mirc d&én vach.
Doi mau phat trién 6n dinh trong khoang thoi gian téi wu 20 phat, quét phd caa cac
dung dich mau trén may UV-Vis Biochrom S60 trong khoang budc song A = 400 +
620 nm, dung dich so sanh dugc chuan bi twong tu, nhung khong chira Cr. Két qua
thu duoc phd hap thu cua 03 dung dich. So sanh cac gi tri Amax Clia cac phd & cac
nong do khac nhau. Néu chung c6 cuc dai hap thu ¢ cing mot budc séng, ching to
hop chat mau bén, 6n dinh va co thanh phan cac cau tir trong phan tng dung bang
quan hé ti luong. D6 1a budc song thuc nghiém téi wu, dugc st dung cho cac phép
do tiép theo [29].
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2.2.3. Xay dung dwong chuin

Chuan bi 7 binh dinh mtc 25 mL, thém vao mdi binh cac thé tich dung dich
K,Cr,0; chuan (5 mgCr/L) khac nhau tir 0,05 + 5,00 mL, thém nudc cat vao mdi
binh dén thé tich ~ 10 mL. Thém tiép vao mdi binh 0,5mL H3PO, (80%) dé diéu
chinh pH cua cac dung dich trong cac binh vé gia tri téi wu (pH = 1,5 = 2,0). Thém
vao cac binh cac thé tich thudc thir DPCI (dam bao ti 1& V/V¢, ti wu), lic déu,
dinh mtc dén vach. Poi mau phat trién 6n dinh trong khoang thoi gian 20 phut, do
d6 hap thu quang A cua loat dung dich mau trén may UV-Vis Biochrom S60 & budc
song toi wu (A ~ 541 nm), dung dich so sanh dwoc chuan bj twong tw, nhung khong
chaa Cr. Puong chuan sé& ty dong thiét 1ap, co dang y = bx + a.

Sau khi lap duong chuan xong, can danh gia gigi han chap nhan caa duong
chuan dva vao:

- Hé sb tuwong quan R% Hé s twong quan cta dudng chuin phai théa man biéu thuc:
0,99 <R*<1[42].
- Do chéch cac diém nong do khi xay dung duong chuan.

Dua vao phuong trinh duong chuan va ndng d6 chuan (C,), tinh lai ndng do cua
cac diém chuan khi xay dung duong chuan (Cy), tir d6 tinh do chéch cac diém nong do
theo cong thuc CT1.9 [42]:

Theo quy dinh cta nhiéu té chac caa My, Canada, chau Au, gia tri d6 chéch
phai dam bao A < +15% cho tit ca cac nong dd, riéng & néng do6 tai LOQ c6 thé
chap nhan A =+ 20% [42].

2.2.4. Xac dinh giéi han phat hién (LOD) va gi¢i han dinh lwgng (LOQ)

Chuan bi 1 dung dich mau c6 néng d6 Cerviy = 0,04 mg/L trong binh dinh
muc 25 mL: Hat chinh xac 2 mL dung dich K,Cr,0; (0,5 mg Cr/L), thém nudc cat
dén ~ 10 mL, thém 0,5 mL H3PO, 80% dé diéu chinh pH vé gié tri t6i vu (pH = 1,5
+2,0), thém tiép 0,2 mL dung dich thudc thir DPCI, lic déu, dinh mic dén vach. Doi
mau phat trién on dinh trong thoi gian 20 phut, do d6 hap thu quang A cia dung dich
mau & A v = 541 nm. Tir gia tri d6 hap thu quang A tinh dwoc néng d6 Cg, dua vao
phuong trinh dudng chuan.

Tién hanh l3p lai 10 1an, thu duoc 10 gia tri diy nong do, tir d6 tinh do léch
chuan SD theo CT2 va cac gia tri LOD, LOQ theo CT1.3 va CT1.4. Sau khi tinh duoc
gi4 tri LOD can danh gié lai két qua thong qua hé s6 Hg theo CT1.5.

Ciing c6 thé tinh cac gia tri LOD va LOQ dua vao dudng chuan theo cac cong
thirc CT1.6 va CT1.7.
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2.2.5. Panh gia do tin cdy ciia phwong phap bing d6 chum va d ding

Pé danh gia do tin cay cua duong chuan, can phai dong thoi xac dinh d6 chum
va do ding.
2.2.5.1. Xac dinh do chum

Chuan bi 1 dung dich mau trong binh dinh mtc 25 mL, ¢6 nong dd Cerviy =
0,04 mg/L, tao mau va do do hap thu quang A twong tu nhu khi xdy dung duong
chuan. Lap lai thi nghiém 10 lan. Tinh gi4 tri trung binh X, d6 léch chuan SD va
tinh sai s twong d6i RSD% theo cong thirc CT1.8. Béi chiéu véi gid tri sai s6 cho
phép cua to chire AOAC dé danh gia do chum.
2.2.5.2. Xdc dinh @6 diing bang phan tich mau kiém tra (QC)

Chuan bj 03 dung dich mau néng d6 tuong tng: 0,1; 0,4 va 0,8 mgCr/L nhu
khi chuan bi dé xay dung duong chuan. O mdi néng d6 déu tién hanh do 1ap 04 lan
[42]. Tinh do chéch bias theo cong thuc CT1.9 dé danh gia do dung.

2.2.6. Panh gia d6 tin ciy bang phwong phap phan tich d6i chiéu

LAy mau nudc tai vi tri N, tai doan 2 (BC) khu vuc cau Ha Péong, tién hanh
phan tich song song bang 2 phuong phap (UV-Vis méi xdy dung va phuong phap doi
chiéu ICP-MS), mdi phuong phap déu tién hanh do 1ip 10 lan. Dya vao chuan F
(Fisher) va chuan t (Student) danh gia do tin cay ciia phuong phap méi xay dung.
2.3. NGHIEN CUU QUA TRINH OXI HOA Cr(III) VA LOAI ION CAN

Cr ton tai trong nudc chu yéu dudi dang Cr(IIl) va Cr(VI), con trong noéng
san (rau hay gao), Cr ton tai chu yéu trong cac hop chét hitu co, phan 16n ¢ dang
Cr(111) [59], [90], [110]. Khi v6 co héa mau bang phuong phap nung, cac hop chét
hitu co d3 chuyén gan nhu hoan toan vé dang Cr(III). Pé x4c dinh ham luong tong
Cr trong cic miu bang phuong phap tric quang phd hip thu UV-Vis, can phai tién
hanh oxi hoéa Cr(III) thanh Cr(VI) va loai bo cac yéu t6 can trd.

Céc ion gdy anh huong can tré cha yéu 1a ciia Fe va Mn, vi thé can phai loai
bo. Bé ddng thoi loai bo ion can va oxi héa Cr(Ill) 1én Cr(VI), can tap trung tién
hanh khao sat theo phuong phép sau day:

2.3.1. Oxi héa Cr(l11) biang hén hop (NH,),S,0s/AgNO; va H,O,/NaOH

Noi dung cua phuong phap 1a tién hanh oxi hoa 02 giai doan: sir dung hdn
hop oxi hoa (NH,),S,0s/AgNO; va H,0,/NaOH dé oxi hoa Cr(III) 1én Cr(VI) dong
thoi loai bo cac ion can.
2.3.1.1. Oxi hoa va loai bo ion can

L4y 0,25 mL dung dich Cr** (5 mg Cr/L) vao cbc thuy tinh chiu nhiét dung
tich 50 mL, thém 0,5 mL dung dich Mn®* (5 mg Mn/L) va 0,5 mL Fe?* (5 mg Fe/L),
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pha lodng bang nuéc cit dén ~ 10 mL. Pam bao ndng d6 ion can Mn?** va Fe?* déu
gap d6i nong do cua Cr(Il1).
e Giai dogn 1. Oxi hoa trong moéi truong axit st dung hon hop
(NH4)28208/A9N03:
Piéu chinh dung dich vé gia tri pH,, bang axit HNO; dic, dun soi nhe, thém
1 mL dung dich AgNO3 0,1M (dén du), thém tiép ~ 2,5 mL dung dich (NH,),S,0s
0,01 M, tiép tuc dun soi nhe dé duy tri phan tng oxi héa. Quan sat mau cua dung
dich, néu mau c6 ion Mn?* hdn hop s& xuét hién mau tim cua ion MnO, déng thoi
cac ion kim loai ¢ trong mau s& bi oxi hoa 1én cac mirc oxi hoa cao nhat Cr,02",
MnOj, Fe** [73] theo cac phan tmg 1.8; 1.9 va 1.10.

2Cr* 435,02 + TH,0 — Cr,0% + 6502~ + 14H* (L.8)
E?_‘,rzo%i/Crg* = +1, 33V, EZZO?/SOE’ = —|—2’ Olv [144]
OMn?* + 55,03~ + 8H,0 — 2MnOj + 10S0%~ + 16H" (L9
0 _ ] o 3
Eppo e =+023Vi ES . o =+2,00V  [144]

2Fe” + 5,02 — 2Fe* +250%" (1.10)
E® =+0,77V; E° , ., =+2,01V  [144]

e IFe?* $,037/S0%"
Pun s6i nhe thém 05 phut dé cac phan tng oxi hoa xay ra hoan toan.

e Giai doan 2. Oxi hoa trong mdi truong kiém sir dung H,0, va NaOH:
- Pau tién, thém vao hdn hop ~ 1,5 = 2,0 mL dung dich H,0, 30% (dam bao du du).
Khi nay céc ion kim loai trong mau s& lai bi khir xudng cac murc oxi hoa thap: Cr**,
Mn®*, Fe** theo c4c phan ung (2.1; 2.2 va 2.3) [39].

Cr,0% +3H,0,+8H* — 2Cr** + 7H,0 + 30,1 (2.1)
ES im0, =069V EY . o =+133V  [144]

2MnO; + 5H,0, + 6H* — 2Mn** + 8H,0 + 50,1 (2.2)
ES, im0, =+0,69V; Ep, . =+L51V  [144]

2Fe* + H,0, —» 2F¢*" +0, +2H" (2.3)

- Sau d6 thém ~ 2,5 = 5,0 mL dung dich NaOH 8M dé kiém hoa, quan sat thay dung
dich sui bot va thoat khi manh, dong thoi xuat hién két tia mau den. Vi trong moi
truong Kiém, nén co cac phan tng [144]:
Cr**+30H — Cr(OH);), K,=6,31.10% (1.1)

Két tua Cr(OH); 1a hidroxit ludng tinh, s& tan trong kiém du tao thanh CrO3~ [33]
theo phan tng 1.2 va 1.3:

Cr(OH); +30H — Cr03~ +3H,0 (1.2)

Cr03~ +3H,0 — Cr(OH)sd +30H" (1.3)
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Tat ca déu bi oxi hoa theo cac phan ung 1.4, 1.5 va 1.6:

2Cr(OH); + 3H,0, + 40H™ — 2Cr02~ + 8H,0 (1.4)
Efo o =+L 7TV EL .o o =—013V [144]

Mn?* + H,0, + 20H™ — HoMNOs|yadeny + H20 (1.5)
Eoymo =+L77V; Ep o =+1,23V [144]

2Fe®* + H,0, + 40H™ — 2Fe(OH);] (1.6)

Két qua 1a: ion Mn? va Fe** bi tach dudi dang két tia H,MnO;| va
Fe(OH)3| theo phan tmg (1.5 va 1.6) con Cr(IIl) dugc oxi héa thanh dang CrO3~
theo phan tng (1.4) va ton tai trong dung dich. Cac phan tng tir 2.1 = 2.3 va 1.1 +
1.6 xay ra dé dang do thé oxi hoa khir cua cac cap [144]:

Doi dén khi thoat hét bot khi, loc va loai bé két tua. Piéu chinh dung dich vé
pH ~1,5 + 2,0 bang cach thém ting giot axit HNOg, lic nay CrO3~ trong dung dich
chuyén vé dang Cr,0%~. Khi thém thudc thir DPCI, néu c¢6 Cr,02~ s& xuat hién phd
dic trung ctia phirc mau hap thu tai Ay = 541 nm.
2.3.1.2. Banh gia qua trinh oxi héa va loai bo ion can

Thém vao phan dung dich thu dugc & trén ~ 0,25 mL dung dich thudc thu
DPCI, lac déu, dé yén trong thoi gian 10 + 20 phut, quan sat mau cua dung dich va
quét phod dé tim budc song cuc dai néu co.

2.3.2. Nghién ciru xay dung quy trinh thue nghiém
2.3.2.1. Banh gia d¢ dung cua quy trinh thuc nghiém

Trén co s& nghién ciru qua trinh oxi héa nhu muc 2.3.1 va két qua thu duoc
trinh bay trong muc 3.2.1 da dua ra so d6 quy trinh thuc nghiém phén tich mau trinh
bay trén hinh 3.11 va hinh 3.12, can danh gia d6 dung cua quy trinh thuc nghiém.

Tién hanh chuan bi cac thuc nghiém sau: chuan bi 03 dung dich tring thém
chuan & 03 muc néng dd, cac dung dich déu thém cac ion can Mn** va Fe?* (dam
bao ndng do cac ion can déu 16n hon 2 1an ndng d6 cua Cr):

- Dung djch 1: Liy 0,25 mL dung dich Cr** (5 mg Cr/L) vao cbc thay tinh chiu
nhiét dung tich 50 mL, thém 0,5 mL dung dich Mn®* (5 mg Mn/L) va 0,5 mL Fe*
(5 mg Fe/L), pha lodng bang nuéc cat dén ~ 10 mL.

- Dung djch 2: Liy 1,0 mL dung dich Cr** (5 mg Cr/L) vao cbc thay tinh chiu nhiét
dung tich 50 mL, thém 2,0 mL dung dich Mn** (5 mg Mn/L) va 2,0 mL Fe?* (5mg
Fe/L), pha lodng bang nudc cat dén ~ 10 mL.
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- Dung dich 3: Ly 4,0 mL dung dich Cr** (5 mg Cr/L) vao cdc thiy tinh chiu nhiét
dung tich 50 mL, thém 8,0 mL dung dich Mn®* (5 mg Mn/L) va 8,0 mL Fe*" (5 mg
Fe/L).

Pun ndéng cac dung dich, thém 1 + 2 mL dung dich AgNO; 0,1M (du du),
thém tiép ~2,5 + 4,0 mL dung dich (NH,),S,0s, dun s6i nhe, quan sat mau cia dung
dich. Thém tiép vao cac cdc khoang 13 mL dung dich H,0, 30% du du va 2,5 +
4,0 mL dung dich NaOH 8M du kiém hoa, quan sat su sui bot va két tia mau den
xuat hién, tiép tuc dun sbi nhe dén khi hét bot khi, loc loai bo két tua. Chuyén toan
bo dung dich nudc loc va nude rira vao binh dinh mice 25 mL, thém tirng giot dung
dich HNO; dic diéu chinh vé pHy,, thém 0,1 = 0,5 mL dung dich thudc thir DPCI,
lic déu, dinh mic dén vach. Po do hap thu quang A & t,. Tién hanh 1ap lai 04 lan,
tinh ndng d6 trung binh va danh gia d6 dung bang cach xac dinh do thu hdi [42].
2.3.2.2. Quy trinh oxi hoa Cr(Ill) lén Cr(VI) va phan ung ta0 mau

Sau khi d xur 1i mau nhu muc 2.5.2 thu duoc cac dung dich mau (mau nudc
N,, Mau rau trong binh dinh mtc V2, mau gao trong binh dinh mac VQ).

Dung pipet hit chinh xac v° mL mAu (thuong v° = 2 + 5 mL) chuyén vao cbc
thay tinh chiu nhiét dung tich 100 mL, pha lodng bang nudc cat dén thé tich ~ 10
mL. Pun néng dung dich, thém 1 + 2 mL dung dich AgNO;0,1M (du du), thém tiép
~2,5 + 4 mL dung dich (NH,4),S,0s, dun soi nhe, quan sat mau cua dung dich. Thém
tiép vao cac coc khoang 1+3 mL dung dich H,0, 30% du du va 2,5 = 4 mL dung
dich NaOH 8M du kiém héa, quan st su sui bot va két tia mau den xuét hién, tiép
tuc dun sbi nhe dén khi hét bot khi, loc loai bo két tia. Chuyén toan bo dung dich
nudc loc va nudce rira vao binh dinh mac 25 mL, thém tirng giot dung dich HNO;
dic dé diéu chinh vé pHy,, thém 0,1 + 0,5 mL dung dich thuéc thi DPCI, lic déu,
dinh mtrc dén vach. Do d6 hap thu quang A 6 ty,.
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2.4. PIA PIEM LAY MAU MOI TRUONG
2.4.1. Ban d6 liy miu

- Mau nuéc dugc khao sat va 1ay dai dién trén cac doan, dugc biéu dién trén ban do:

" NS
DPiém lay Mau
cTo7 B
4 a 2
L. Song Nhué - NCS Son aL3
o
L AN
9 faLiA]
N2
:
, N3 N1 6 LOA Tx. T Son
C107
9 e
Red Ry
' N5 2 Ver
N NHAT TAN DT179 §
' N6 TAY. TUU GiEa . Duor®
' N7 NHON
' N8 WAl DICH
? no Hanoi
01378
' N10 TRUNG HOA
AN KHANH BACH KHOA
= & L1A
' NT1 o TT. NHU QUYNH
? N2 3 ¥
%o o ECOPARK
' N13 % & | TOWNSHIP
? na
? s y
L N1 ! |
? 7
074278 DT|99
? s A
N6
' N19 Y cTo
[0
M piém A -
M piémB ‘
. - L218
M piémc 7 [ QL39A |
M piémD
M piémE
M piém e 5
> cTm |
y N0 ‘ ©
.
% g
S ~ @ .= ]
9 / (A
N12
Ni3
N15 ¢ro1 Hun
’
N16
?' - |
D174 o
N18
QLZI
N Ly DT9
Piém G
[ QL21 ]
[DT404c ] Map data ©2017 Google

Hinh 2.1. So d6 19 diém ldy mdu nuée tai Séng Nhué



49

- Cac diém lay mau rau duoc phan bd ¢ 4 doan, riéng doan CD hai bén bo déu 1a

nha dan nén khong c6 diém lay mau.
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- Mau gao duogc Iéy doan DE va EG do cac doan AB, BC, CD khong canh tac
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2.4.2. Pia diém 1dy miu

Céac mau duoc |y tai cac dia diém xac dinh trong mdi doan nham dam bao thu
duoc két qua phan tich co tinh dic trung cho ting doan va cho ca dong séng. Mau
duoc 1y & mot bén hoic ca hai bén bd séng va dugc thuc hién phan tich trong 2
nam 2015 — 2016.

Trong mdi dia diém (co toa dd xac dinh) co6 thé l1dy mau & nhiéu vi tri khac
nhau, nghia 1 ciing mét dia diém c6 thé ldy mau ¢ nhiéu vi tri. O mdi dia diém déu
Iéy cic mau nudc, rau muéng va gao & mot sb vi tri. Tron cac mau & céc vi tri khac
nhau thu duoc mau hdn hop cho mot dia diém.

a. Doan 1 (AB):
C6 chiéu dai 14 km tir céng Lién Mac - Quan Bac Tir Liém (z7ink bay Phu lyc 13).
Céc diém ldy mau c6 toa do theo Bang 2.1:

Bdng 2.1. Bia diém ldy mau ¢ doan 1 (AB) trén dong Séng Nhué

R ~ s Ki hiéu _
bia diém Toa do Mau lay ~ Ghi chua
mau

Coéng Lién | 21°0522 N | Mau nudc N; | Xa Lién Mac, Quén Bic Tur

Mac 105°46 14°E | MAu rau R, Liém, Ha Noi
\ ] 21°0500 N . X3 Thuy Phuong, Quan Bic
Cong Cheéem A Mau nuoc N, ) .
105°46 16 E Tur Liém, Ha Noi

- Poan AB ¢6 mét s co s san xudt va x4 thai noi bat:

+ Linh viec may mdc: cac lang nghé may C6 Nhué, cong ty Dét 8/3, cong ty san
xuat tham, chan dém Gia Cudng.

+ Linh viec Co khi: nha may DPién co Pong Ngac, nha may Z157 + Z49, Vién
thiét ké vii khi, cac cong ty ché tao co khi, trang phii kim loai Pitc Duong, Phuc
Hoang, Thanh Cong, Gia Cuong, Cty thiét bi inox D&B ...

+ Linh vuec thiee pham, digc phdam, héa chat: 1ang ban Phu Do, cac cong ty: Hoa
duoc Lacto Viét Nhat, hoa chat An Quan, Phan bon HN, hoa chat va thuéc BTVT
Minh Khai, my pham - chét tay rira Chaveny...

+ Linh vuc khdc: cum cong nghi¢p vira va nho, nha may Cao su Ha No6i, Xi
nghiép ché bién rac Cau Dién, cong ty in bao bi Anh Son, cong ty san xuat ché tac
plastic Yifan, cong ty thiét bi va dung cu quang hoc Imag ... cac bénh vién: Y hoc
co truyén Bo Cong an, Y da khoa c6 truyén HN, Thé thao VN.

b. Poan 2 (BC)
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C6 chiéu dai 5,2 km, chay qua Quén Ha Pong (xem Phu luc 13). Cac diém 1y mau
co toa do theo Bang 2.2:
Bdng 2.2. Dia diém ldy mau ¢ doan 2 (BC) trén dong Séng Nhué

7 . Ki hié
Pia diém Toa do Mau liy L Ghi chu
mau
Chu Ha Bé 20°5812 N | Mau nuéc Nj Phuong Yét Kiéu, Quan
au ba oon s - i
| 105°46'54'E | Mau rau R, Ha Pong, Ha Noi
Ny 20°58 19 N | Mau nuéc N, Puong Nhué Giang,
Cau Trang Ormien” = A TTA VA
105°46 51 E Mau rau Rj Quan Ha Pong

- Trong doan nay c6 mot s6 co sé xa thai dang chu y:

+ Linh vuCc may mac: Cac lang nghé dét, in théu Y La, La Néi, La Duong, Van
Phuc, Duong Noi, Cong ty Dét Ha Pong... dang chu y 1a Cong ty CP Thuong mai
Dét may Tin Thanh - xa nudc thai chua qua xu 1y ra séng Nhué, nhiéu 1an bj phat vi
pham xa thai khong qua xt 1.

+ Linh vuc Co khi: cac cong ty: phu tung 6to Thanh Nam, co dién Thanh Tin, Co
dién Sascom, than vo oto Gia Loi (P. Van Quan Q. Ha Pong)... va co s¢ dang chu
y do 1a lang rén Pa si.

+ Linh vuc thuc phcfm, duwot phcfm, héa chat: cac cong ty: Thao dugc xanh, Dugc
pham Naraphar, Hoa chat tinh khiét Phu La, hoa chat cong nghé cao D&T...

+ Linh vuwc khdac: cac khu d6 thi moi: Vian Quan, Md Lao, Xa La, Vian Phu, Lé
Trong Tan, Duong Noi, Park city... Cac bénh vién (BV): Quan y vién 103, vién
Bong Quéc gia, Pa khoa Ha Pong, Mat Ha Pong, Cong an Ha Noi, Nhi Ha Noi

c. Dogn 3 (CD)

C6 chiéu dai 11,8 km, thudc ving giap danh ven d6, nha cira, co quan doanh
nghiép san sat hai bén bo song Nhué. C6 nhiéu lang nghé (trén 50 lang nghé) va co
& san xudt; tiéu biéu nhu:

- Linh vyc may mdc: Lang nghé Dét Triéu Khuc; lang nghé khau bong thé thao
Song Khé; dét len Thanh Cao, may xuat khau Bich Hoa ...

- Linh vuc Co khi: cac lang nghé co khi: Rua Thuong, Gia Vinh, Tir Am, Dy Tién;
Cong ty co dién Manh Quang, Xi nghiép co dién hoa chit- cong ty CP co khi 75...

- Linh vuc thuc phdm, dwoc pham, héa chdt: Lang nghé mién, banh da Hiru Ha;
lang nghé twong mién...

- Linh vuee khdc: Céac lang nghé: moc Pha Tho; Truong Xuan, Ang Phao, Pong gia,
Tién 1&r, Canh Hoach; nghé nén: Tan Dan, Tan Tién, Quang Trung, Lién Tan...

d. Poan 4 (DE)




53

- C6 chiéu dai 31 km (xem Phu luc 13). Cac diém ldy mau c6 toa do theo Bang 2.3:
Bdng 2.3. Bia diém ldy mau ¢ doan 4 (DE) trén dong Séng Nhué

. 5 2 Ki hié
Dia diém Toa do Miuldy | oo Ghi cha
mau
Tram bom 20° 52°41,3°N . Xa Tién Phong, huyén
RO o Mau nudc Ns . ;
Hung Hién Tiéu | 1057°49°27,9’E Thuong Tin
R R o Mau nuéc Ne o .
Thon Chat Cau 20°51°49,6’N MG T2l R Xa Tién Phong, Huyén
a
(x6m D) 105°50°21,6”’E - : Thudng Tin
mau gao G:
Tram bom Tién | 20°51° 23,8"°N < X4 Tién Phong, huyén
0 cns ), Mau rau Rs . ]
Phong 105" 50°48,6”’E Thuong Tin
Thén Vinh Bo 20°5019.7 N Mau nuéc N7 Xa Nguyén Trii, huyén
(gan UBND) 105°5133.5 E MAU gao G, Thudng Tin
L o Mau nuéc Ng L i
Xa Nghiém 2074845 N VT R Xa Nghiém Xuyén,
) a
Xuyén 105°5010'E - ° huyén Thuong Tin
Mau gao Gs
Cau bong Quan, | 20°45°06”°N Mau nudc Ng X4 Phuong Duyc,
Thon Bong Tién | 105°51°00°’E Mau rau R; huyén Phti Xuyén
. _ 20°44°42°N Mau nuéc N Xa Chuyén My,
Lang Bong Vinh o al: o 10 aA uy,en }:
105751°24’E Mau rau Rg huyén Phu Xuyén
R O AnsrGss I\/I'flu nudcC Ni1 . . N
Thon Hop 20743°08°N MU Tau R Xa Chuyén MY,
a
Thanh 105°52°36”°E - ? huyén Pht Xuyén
Mau gao G4
2004136oN | Maunuse | Nig X Phi Yé
X . \ - a Phu Yén,
Cau Cong Than Orm smmss Mau rau R0 . , .
105753°27E < huyén Phu Xuyén
Mau gao Gs
Maunuéc | Nis | XaDong L3, huyén Ung
B\ A (0} ) 29 - ’ g
Lang Dong 20 210 ’29 {\I MAU rau Ry Hoa
Ngac 105°53°43’E 5
Mau gao Ge
Lang Thén Mau nuéc N .
anﬁlh;to 9 20°39°06” —— R“ X3 Pong L,
a al ,
105°53°45” e 12 Huyén Ung Hoa
Mau gao Gy

- Trong doan nay c6 nhi€u co s¢ x4 thai dang chu y:

+ Linh vuc may mgc: chian goi Hién Giang; cac lang nghé théu, dét Vian Lang,
Pai Dong, Chung; cic lang nghé giay da Thuong Yén, Gié Thuong, Gié Ha; lang
nghé bong vai sgi Trung Thugng...

+ Linh viec Co khi: 1ang nghé rén Vii Ngoai
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+ Linh viee khdc: cac lang nghé: moc Bong Phd, Chanh Thén, Hoa Duong. ..
kham trai: Ung Cir, Ha, M§ Vin, Ngo, Thuong, Bbi Khé, Pong Vinh, Cao Xa.

e. Poan 5 (EG)

- C6 chiéu dai 14 km (xem Phu luc 13). Cac diém ldy mau c6 toa do theo Bang 2.4:
Bdng 2.4. Dia diém ldy mau ¢ doan 5 (EG) trén dong Séng Nhué

. - Ki hié
Dia didm Toa do Miu liy e Ghi cha
mau
o |\/|§1u nudC N15 . . . A
Ciu Nhat Tuu 20°38°35” MG T2l R xa Nhat Tuu, huyén Kim
a a a
= 105°53°56” i 1 Bang, tinh Ha Nam.
Mau gao Gsg
, . Om s s Mau nuéc Nig L R N
Xom Dbong, 20°36°59 AU Tal R xa Hoang Tay, huyén Kim
a
thon Tho Lao 105°54°46” - 1 Bang, tinh Ha Nam.
Mau gao Gy
Om &9m 99 Méu nudcC N17 e n . .
Thén Lio Ciu 20°35°35 MEU Tal R xa Tién Tan, huyén Duy
on Lao ca a
105°55°31” . 1 Tién, Tinh Ha Nam.
Mau GE_IO GlO
. : 20°33°50” < T6 7, P Quang Trung, TP
Céng L Cd M32u nuéc N
Ong LUONE R0 1 1050550117 au nuo 18 Pha Li, Ha Nam.
. 20°32°28” < Ngi 3 song Nhué, cau Hong
Cau Hong Phy Ma 5C N j
anmong FA 1 10505438~ aunue 19 Pha, Ha Nam

- Poan EG ¢6 nhiéu co sé xa thai nhu:
+ Trong doan nay dién hinh c6 lang nghé: Dét lya Nha X4, may tre dan Ngoc Pong,
trong Doi Tam. ..
+ Linh vuc co khi: cong ty san xuat dd6 my ky First Young Products INC (KCN
Déng Vin, x4 thai chtra kim loai nang, nhiéu 1an bi canh sat méi trudong xu phat),
cong ty Co khi va dich vu Son Thuy, cong ty co khi va trang phu kim loai TNM
Vina, cong ty san xuat thiét bi va dung cu y t& ALC Pharmacy...
+ Linh vuc thuc pham, hoa chat: Nha may Bia Phu Ly, cong ty san Xuét so, vecni,
muc in CHC Dai Cuong, cong ty thuc pham Kim Bang...
+ Linh vuc khéc: cac khu cong nghiép: D@)ng Van I, II; Chau Son, Déng Van II,
Khu cong nghiép Hoa Mac: c¢6 nhiéu cong ty: do choi Truong Thinh, linh Kién dién
tir SNK Vina, sinh hoc, san xuét linh kién dién tir Dong Shin Coil Vina...
2.5. LAY MAU, XU Li MAU VA PHAN TiCH MAU
2.5.1. LAy miu

Déi twong nghién ciru cua luan an 1a: mau nuéc Song Nhué, mau rau mudng
va mau gao & mot sb dia diém doc tuyén song Nhué.
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- Ldy mdu nuéc

+ Mau nudce duoc liy theo TCVN 6663-1: 2011. LAy hai dot trong 1 nim.

+ Thé tich l1dy ~ 1 = 1,5 lit mau hdn hop - phdi tron tir 2 hoic 3 miu don & cac vi
tri khac nhau (ven bd va gitta dong) cua ciing mot dia diém.
- Ldy mdu rau muéng

+ Mau rau duoc lay theo TCVN 9016:2011. L4y hai dot trong 1 nam.

+ Mau rau muéng tuoi duoc lay truc tiép tir ruong, bai rau ven song st dung nudc
tudi song Nhug.

+ Lay luong: 1,5 + 2 kg ngon rau tuoi (mau hdn hop). Mau hdn hop ngon rau tuoi
cling dugc thu hai tir mot sé vi tri khac nhau.
- Ldy mau gao

+ MAu gao duoc lay theo TCVN 9706:2013 (1SO 711:1985). L4y hai lan/nam.

+ MAau gao dugc lay tir nha dan, dam bao gao duoc thu hoach ding noi trong laa
tai dja diém c6 st dung nuée tudi song Nhué. Cung mét giong laa Bic Thom 7.

+ Luong mau lay 1 + 2 kg gao, chira trong tai polietilen.

+ Say kho, bao quéan trong binh hit am.
2.5.2. Xir li miu
a. Xur I mdau nuwéc (theo TCVN 5993 : 1995 tuong duong ISO 5667-3: 1985)
- Mau nudc lay tryuc tiép tir song Nhué thuong duc, c6 mau.
- Loc bang giay loc bing xanh (s hiéu 390 caa Ptc) hoic mang loc 0,45 pm dé
loai b6 cac cin lo ling, thu duoc nude loc trong sudt (goi 1a mau nude goc — ki hiéu
Ny ¢6 ham lugng Cr 1a C2 mg/L can xé4c dinh).
- Do pH va bao quan mau.
b. Xut Ii mau rau (theo TCVN 8118 : 2009 twong dwong ISO 5516 : 1978)
- X1r 1i so b mau rau: mau rau lay vé dugc xir li ngay trong ngay (dé dam bao tuoi),
nhat, cat va chia thanh 2 phan:

+ Phan ngon rau, dai chimg 15 + 25 c¢m tuwong ty nhu sir dung dé an.
+ Phan goc, ré rau (sau day goi chung 1a ré rau).

- Rura can than mau bang nuéc may dén sach (tranh dap nat), sau d6 duogc rua lai
bang nuéc cat, dé rdo nudc va vay li tim dén hét phan nudc du trén bé mat, can khoi
luong tuoi ban dau (ngon rau: mQg; ré rau: mSg).
- S4y mau & nhiét 6 90 + 100 °C dén kho kiét, thu dugc phan con lai goi 13 chét
kho, can khéi lwong chat kho (khdi lwong chat kho ngon rau ki hiéu 13 myg; khéi
lwong chit kho ré rau ki hiéu 1a mgg).
- B40 quan kho rau trong binh hut am.
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- Khi tién hanh phan tich; v6 co hoa mau rau khé va chuyén vé dang dung dich.

C. Xut Ii mau gao (theo TCVN 8118 : 2009 twong duong ISO 5516 : 1978)

- Siy mAu gao: can chinh xac m& gao thuong pham, say & nhiét d6 90 + 100°C dén

khé kiét, thu dugc phan con lai goi 1a chit kho, can khdi luong chit kho gao (ki

hiéu 1a mg).

- Bao quan chét khé gao trong binh hut am.

- Khi phan tich: v6 co hda mau gao kho va chuyén vé dang dung dich.

2.5.3. Phan tich miu

a. Phan tich mau nirdéc

- Hut chinh x4c v° mL (thuong v° = 5 + 10 mL) mau nuéc N,

- Loai b6 cac chat can va oxi hoa Cr(III) 1én Cr(VI) nhu muc 2.3.3.

- Tao phan rng mau trong binh dinh muc v = 25 mL (twong ty nhu khi xay dung
duong chuan).

- Po d6 hap thy quang A;, dua vao phuong trinh duong chuan PT1, tinh ndng do,

néu qua nho can phai 1am giau mau.

b. Phdn tich mau rau

- Say mau rau tuoi theo so do:

Rau mudng ——2, Chitkho + H,071 .1
(myg, Mg twoi) (mnR, MRR)

- Tinh ham lwong chat kho.
- V6 co hda mau rau kho va chuyén vé dang dung dich:

+ Can chinh xac mot khéi luong chat kho (ngon rau hoic ré rau khé), chuyén vao
chén nung (thach anh).

+ Nung ¢ nhiét do tir 300 + 700 °C trong vong 4h dé chuyén hoa hoan toan Cr
trong mau vé dang mudi hoic oxit. So d6 nung:

, (nung)
Chat kho rau ——— Can nung + céc khi 1 (2.2)

(MR, MgR) (mudi hoic oxit)

+ LAy chén nung ra khoi 10, dé ngudi, thém ~ 5 mL dung dich axit HNO3 10% d¢é
hoa tan mau, chuyén toan bd dung dich (gdm ca nudc rira) vao binh dinh muc Vg =
50 mL, dinh mitc dén vach bang nudéc cat.

- Sau khi d4 v6 co hoa miu rau kho va chuyén thanh dung dich, tién hanh phan tich
trong tu nhu mau nudc:

+ Hut chinh x4c v° mL dung dich trong binh dinh mac V§ mL (nhu trén)
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+ Loai bo cac chit can va oxi hoa Cr(III) 1én Cr(VI) nhu muc 2.3.3, tao phan tng
mau trong binh dinh mirc v mL twong tu nhu khi xay dung duong chuan, do do hp
thu quang A..

+ Tinh ndéng d6 ¢; (mg/L), tir d6 tinh ham lwong Cr (Xyr va Xgr) trong 1 kg mau
rau tuoi ban dau.

C. Phdn tich mau gao
- Say kho gao theo so do:

Gao thuong pham ) | Chétkhe + H,011 (2.3)
(mg) (Mg)

- Bao quan chat kho gao trong binh hut am, tinh ham Iuwgng chat kho.
- V6 co hda mau gao kho va chuyén vé dang dung dich.

+ Can chinh xac mot khdi luong gao kho, chuyén vao chén nung (thach anh).
Thuongmg= 5+10g

+ Pun trén bép dién dén khi hét khoi hoan toan, mau chuyén vé dang cin kho den.

+ Nung (khong day nap trong 10 nung) & nhiét d6 khoang 300 ~ 700°C trong vong
4h d@é chuyén hoan toan can den thanh cin nung (mudi va oxit kim loai) mau tring.

\ , ( )
So'dd nung: Chét khd gao ———— Can nung + cac khi 1 (2.4)

(mg) (mubi hoac oxit)

+ L4y chén nung ra khoi 16, dé ngudi, thém ~ 5 + 7 mL dung dich HNO; 10%,
dun s6i nhe dén khi hoa tan hoan toan mau, thu duwoc dung dich trong suét.
- Chuyén toan b dung dich (gom ca nudc rira) vao binh dinh mac V2 = 50 mL,
dinh muac dén vach bang nuéc cét.
2.6. NGHIEN CUU SU TiCH TU Cr TRONG RAU MUONG

Pé thdy rd qua trinh hap thu va tich liy Cr trong rau mudng can nghién cau

trong diéu kién phong thi nghiém, bang cac dung dich nudi biét truéc ndng do &
dang Cr(IIT) va Cr(VI). Tién hanh nuoi 3 dot doc 1ap, mdi dot déu dwoc chuan bj
nude nudi va khdi luong rau nudi ¢6 thanh phan va khéi luong nhat dinh. Biéu kién
nudi can dam bao vé nhiét do, anh sang, thanh phan cac chat dinh dudng can thiét
twong tu nhu trén song Nhugé.
2.6.1. Nghién ciru anh hwéng Cr(IIT) va Cr(VI) dén su tich tu
- Chuan bj nwée nuéi rau muéng: Nude nudi rau mudng duoc lay tryuc tiép tir song
Nhug, tai khu vuc Céng Than. Mdi dot lay khoang 350 lit, phan tich nong dé tong
Cr ban dau Cg,.
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- Chudn bi thing nuéi rau muéng: Chuan bj 04 thung nudi rau, déu c6 dung tich ~

80 lit. Cac thung nudi 1a cac thung nhya xp duogc 16t bang polietilen dé gitt nude va
tranh trao doi cac chét trong dung dich véi bé mit thung, trinh bay hinh 2.5.

Naa - 1< g

Hinh 2.5. Hinh anh cac thung nuoi rau trong phong thi nghiém
L4y 75 lit nu6c nudi (str dung éng dong 1 lit, ¢6 chia vach) chuyén vao céc
thung nudi, c6 danh dau mirc nudc trén thanh thung. Mdi dot tién hanh song song
gom: hai thung sb 1 (chtra 75.2 = 150 lit) duoc bd sung thém Cr(III) va hai thung sb
2 (cling chira 75.2 = 150 lit) dwoc bo sung Cr(VI).

B6 sung thém Cr dén cac ndng do dinh trudc, st dung mudi tinh khiét
K,Cr,0; va Cr(NO,)z. Céc thung sé 1 chi bd sung Cr(III) con cac thung sé 2 chi bd
sung Cr(VI).

- Chudn bj rau muong: Rau muéng chon thi nghiém 1a loai rau muéng nuée, duoc
lay truc tiép tir cac ao hd khong bi 6 nhiém, phan tich ndng d6 Cr trong ngon va ré.
Khi tim duwoc ngudn rau khong nhiém Cr - rau duoc lay vé nuéi tha trong nudc sach
3 ngay, v6t ra dé rao nudc tu nhién, cit bo cac ngon dai, chi bot mam non va gbc ré.
- Nuéi rau muong: Can khéi luong cdy ban dau (m) gom ca than va ré du tha kin
mat nudc thung nudi. Cac thung nudi dugc dat ¢ noi thoang, mat (tranh nhiét do
cao), du anh sang va c6 che mua (dé dam bao thé tich nudi on dinh). Trong qué
trinh nudi, c¢6 st dung may suc khi, nude trong thing c6 thé bi boc hoi, can bd sung
bang nudc cat dén thé tich ban dau.

- Ldy mdu phdn tich: Trong qua trinh nudi rau, khi phan ngon da phat trién dai 20 +
25 cm (thudng 14 + 15 ngay), cat thu ldy phan ngon non va tach riéng phan gdc ré,
dé rdo nudc ty nhién. Can phan ngon va phan gdc ré, xir li mau nhu muc 2.5.2 va

phan tich mau nhu muc 2.6.2.
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2.6.2. Nghién ciru su tich tu Cr theo thoi gian

Chon mot dam rau mudng di va dang song ty nhién trén mit nudc séng
Nhué, & mot dia diém tai khu vuc cau Nhat Tyu, theo ddi qua trinh hip thu va tich
Ity Cr theo dinh ky. Trinh bay hinh 2.6.

Hinh 2.6. Bdi rau song tw nhién nghién civu sw tich tu Cr theo thoi gian
e Chuan bi nuéi rau:

Cit hét cac ngon dai, chi dé mam non. Theo ddi su phat trién ty nhién (do dai
ctia ngon rau theo thoi gian). Khi ngon rau dai 20 = 25 cm, cit ngon va mot phan
g6c ré dem vé phan tich. Thuc nghiém duogc chuan bi nhu trinh bay trong bang 2.5

Bdng 2.5. Chudn bj nudi rau tai séng Nhué va phan tich mau

STT| Thoi | Chicudai | Nudc X R Xer
gian ngonrau | (MYCr/L) | g crikg ngon | (mg Crikg ré
(ngay) (cm) rau tuoi) rau tuoi)
1 0 Mam nhu
2 15 20 +25
3 30 20 + 25
4 45 20+25
5 60 20+ 25

e Phan tich mau rau va nudc song:

Tién hanh 14y mau va xi&r li mau nhu muc 2.5.2, phan tich ham luong Cr
trong ngon rau va ré rau nhu muc 2.5.3; Song song véi viéc phan tich mau rau, can
phan tich ham lwong Cr trong mau nudc tai vi tri nudi va & cung thoi diém.

Dua vao ham luong Cr trong cac mau phan tich cho phép danh gia kha ning
hip thu va tich lily Cr trong ngon rau, ré rau va anh huéng cua nong do Cr trong
nudc dén su tich lily nay.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. KET QUA KHAO SAT CAC YEU TO XAC PINH Cr(VI) BANG
DPCI
3.1.1. Pho hap thu ciia hé mau

Két qua quét phd hap thu cia cac dung dich DD1, DD2, va DD3 trong
dai budc song A =400 + 700nm dugc trinh bay trén hinh 3.1

Tu
v 11 0675

= quet pho mau that Cr 00001
—quet pho mau that Cr 00002

= quet pho mau that Cr 00003

1, —— 341,008

=L UUCT

0
400 410 420 430 440 430 460 470 480 490 300 510 520 330 540 550 560 570 580 390 600 610 620 630 640 650 660 670 680 690 700

VWavelength [nm)

Hinh 3.1. Phé hdp thu ciia hé mau (DDI1, DD2, DD3)
Két qua trén hinh 3.1 cho thay:

- DD1 chi chaa Cr(VI) dang Cr,0%~ ¢6 mau da cam hap thu cuc dai tai
budc song 348 nm va DD2 chi chaa thude thir DPCI (khéng mau), déu
khong xuét hién cuc dai trong khoang budc song khao sat.

- DD3 chaa Cr(VI) va thudc thir DPCI: ¢6 mau dé tim va xuat hién cuc
dai hap thu ¢ budc song A ~ 541 nm. Piéu d6 chuang to trong DD3 ¢
su tao phtrc mau gitta Cr(VI) va thudc thir DPCI.

Két qua khao sat ciing khang dinh: viéc dung du thudc thir khong anh
hudng dén phép phan tich.
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3.1.2. Céc diéu kién tdi wu cho phin ng tao phirc mau giira Cr(VI) va
DPCI
3.1.2.1. Anh huwong cua pH

Két qua do do hap thu quang A cta cac dung dich mau & cac gia tri pH
khac nhau duogc trinh bay trong bang 3.1 va hinh 3.2 (xem phu luc 1).
Bang 3.1. Két qua khdo sdt anh hueeng ciia pH dén phdn 1ing tao phike mau
(trong khoang pH = 0,25 + 3,16)

PP VCr207(5mgCr/L) Vii,po, (80%)Vnaorim Vir | Voihmie | PR Amax
(ML) (mL) | (mr) |(mL)| (mb)
1 2,00 11 / 0,5 25 0,25 | 0,231
2 2,00 7,0 / 0,5 25 0,37 | 0,270
3 2,00 4,0 / 0,5 25 0,58 | 0,296
4 2,00 0,5 / 0,5 25 0,91 | 0,342
5 2,00 0,1 / 0,5 25 1,12 | 0,354
6 2,00 0,1 0,9 0,5 25 1,58 | 0,378
7 2,00 0,1 1 0,5 25 1,92 | 0,370
8 2,00 0,1 1,2 0,5 25 3,16 | 0,347

Biéu dién két qua trén d6 thi hinh 3.2:

0,4
< v ¢
03 /
0,25
r's
0,2
0,15
0,1
0,05
0

02 04 06 08 1 12 14 16 18 2 2,2 24 26 28 3 3.2

pH

Hinh 3.2. Sur phu thuée do hdp thy quang A vao pH (pH = 0,25 + 3,16)
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- Trong khoang pH = 0,25 + 1,12 d6 hap thu quang A ting dan, chwa 6n dinh.

- Trong khoang pH = 1,12 + 1,92 d6 hap thu quang A I6n va 6n dinh nhét.

- Trong khoang pH = 1,92 = 3,16 d6 hap thu quang A giam dan.

Nhu vay, phan ¢ng tao phirc mau hinh thanh tét trong khoang pH = 1,12 +

1,92, tét nhat trong khoang pH = 1,58 + 1,92. Trong cac phép xac dinh tiép

theo, khoang gia tri t6i vu dugc chon 1a: pHyg; wu =1,50 + 2,00.
3.1.2.2. Anh huwong cua ti 1é Vil Ve

Két qua do do hap thu quang A cuaa cac dung dich phic mau (c6 cing

nong do6 Cc, = 0,60 mg/L) duoc tao thanh ¢ cac thé tich thudc thir khac nhau

duoc trinh bay trong bang 3.2 va hinh 3.3. (xem phu luc 2):

Bdng 3.2. Két qud khdo st anh hweng cuati 16 Vs Ner

ST Ve,0,(smocrit) Vrro002m | Veinhmee | Ti1€ | Tilé mol A
T (mL) (mL) (mL) | V1i/Ve Noper (541nm)
Nergvy
1 3,0 0,03 25 0,03/3 0,22 0,318
2 3,0 0,06 25 0,06/3 0,44 0,370
3 3,0 0,12 25 0,12/3 0,88 0,469
4 3,0 0,30 25 0,30/3 2,19 0,504
5 3,0 0,48 25 0,48/3 3,50 0,444
6 3,0 0,60 25 0,60/3 4,38 0,441
7 3,0 0,72 25 0,72/3 5,23 0,432

Biéu dién két qua trén d6 thi hinh 3.3:
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Hinh 3.3. Sy phu thuoc do hd'p thu quang A vao thé tich thuoc thir
- Két qua trén bang 3.2 va hinh 3.3, khi giit c6 dinh Vv = 3 mL cho thay:
- Trong khoang Vi1 = 0,03 + 0,12 mL d6 hép thu quang A tang, chwa 6n dinh.
- Trong khoang V1= 0,12 + 0,30 mL d6 hap thu quang A 16n va kha 6n dinh.
- Trong khoang Vi1 = 0,30 + 0,72 mL d% hap thu quang A giam chut it.

Nhu vay, phan @ng tao phirc mau hinh thanh tét trong khoang thé tich
thudc tha: Vit = 0,12 = 0,30 mL Trong cac thi nghiém tiép theo, thé tich

Vi 0,3mL

thudc thir dugc chon Vrr = Vpper = 0,3 mL, hay ti 1¢ thé tich —* VCr ~3.0mL

. n 6,3.10° 2,19
(rng vai ti 1€ mol —2< = == =2,19).
n, 28810° 1

Do do, vai ti 1€ mol Doeer - _ = 2,19 da dam bao du du so vai ti 1€ mol 1i
Cr

thuyét Norer _ 2. Trong thuc nghiém phan tich khoang ti 16 mol duoc chon
Cr

nam trong khoang Mover — 4 5+2,2.

Cr
3.1.2.3. Anh hurong cua thoi gian dén d bén cua phire mau
Két qua khao sat do bén cta phirc mau vao thoi gian dugc trinh bay

trén bang 3.3 va hinh 3.4 (xem phu luc 3)
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Bdng 3.3. Két qua khdo sdt dé bén ciia phute mdu vao thoi gian

Thoi gian A
STT
(phut) (541nm)
1 0 0,338
2 5 0,338
3 10 0,338
4 15 0,338
5 20 0,338
6 25 0,338
7 30 0,338
8 35 0,338
9 40 0,338
10 45 0,338
11 50 0,338
12 55 0,338
13 60 0,338

Biéu dién két qua trén db thi hinh 3.4:

0.36

A Suphu thudcA -t

0.35

0.34

& & & & &
v v v v v

0.33

&
v

e & e
v v v

-
v

&
v

0.32

0.31

0.3

0 5 10 15 20 25

30

40 45 50

55

60

—&—Seriesl

. t(phut)

Hinh 3.4. Anh huong cia thoi gian dén dé bén cia phirc mau
Két qua trén bang 3.3 va hinh 3.4 cho thdy: Hop chat mau bén trong
sudt khoang thoi gian tir t = 0 + 60 phut, trong khoang thoi gian nay do hap
thu quang A rat on dinh. Trong cac thuc nghiém tiép theo, thoi gian do mau
duoc chon 13: ty; v = 20 phut, ké tir khi tao phan tng mau.
3.1.2.4. Phé hdp thu cia phite mau

e K&t qua do phd hap thu caa 01 dung dich phtrc mau
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Két qua do phd hap thu caa 01 dung dich phirc mau ¢ néng d6 0,4 mg
Cr/L duoc trinh bay trén hinh 3.5 (xem phu luc 4a).

pho hap thu cva 1 dd mau

04

=Fho hap thu cua 01 dd phuc mau00001

0 40 40 80 M0 450 40 40 460 40 S0 SIS0 SH SN0 S0 S0 ST S0 SN0 &0 606X

Vimangh {nm

Hinh 3.5. Phé hdp thy ciia 01 dung dich mau (Ce, =0,4 mg/L)
e K&t qua do phd hap thu caa loat 03 dung dich phic mau
Két qua do pho hap thu caa 03 dung dich phirc mau & cac nong do 0,05; 0,30
va 0,60 mgCr/L dugc trinh bay trén hinh 3.5b (xem phu luc 4b).

.-pho cua 3 dd oxi hoa crom 3 ‘

06y

pa1, 0241 —Pho hap thu cua 3dd exi hoa crom 300001

= Pho hap thu cua 3dd oxi hoa crom 300002
= Pho hap thu cua 3dd oxi hoa crom 300003

b41, 0.063

—

Ol
400 410 420 430 M0 430 460 470 480 490 500 510 520 530 540 530 360 570 580 390 600 610 620

Wavelength (nm)

Hinh 3.6. Phé hap thy ciia 03 dung dich mau (Ce, = 0,05; 0,30; 0,60 mg/L)
Két qua trén cac hinh 3.5 va 3.6 cho thiy: Cac dung dich phic mau co

nong do khac nhau, nhung déu hap thu cuc dai ¢ cing mot gia tri budc song:
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Amax = 541 nm, chitng t6 hop chit mau bén, on dinh va c6 thanh phan cac cau
tr trong phan tmg dung bang quan hé ti luong. D6 13 bude song thuc nghiém
t6i uu, dugc sir dung cho cac phép do [17]. Tir d6 cho phép chon gia tri Amay =
541 NM = A v cho cac thi nghiém tiép theo.

Tém lai, cac diéu kién t6i vu cho phan wng tao phirc mau dwoc chon la:

- Khoang pH t4i vu: pHgg; v =1,50 + 2,00.

- Khoang ti 1& thudc thir t6i wu: 2 =1,5+22.

cr
- Khoang thoi gian bén mau: t = 0 + 60 phut, chon thoi gian do: tg; v = 20
phut.
- Budc song hép thu ti uu: Mg = Amax = 541 Nm.

Céc diéu kién tdi wu nay twong déi phu hop Véi cac két qua nghién ciu
cua cac TLTK [63], [73], [81], [102], [118], ...
3.1.3. Két qua xay dung dwong chuin
3.1.3.1. Xay dung dwong chuan

Tién hanh thyc nghiém nhu muc 2.2.3. Két qua xay dung duong chuan
dugc trinh bay trén bang 3.4 va hinh 3.7 (xem phu luc 5a).

Bdng 3.4. Cdc dung dich xdy dymg dirong chudn xdc dinh ham leong Cr

STT VCrzo%(smgCr/L) Vorcr | Vpinh mic | Cer A
(ML) (mL) | (mL) |mg/L | (541 nm)
So sanh 0,00 0,5 25 0,00 0,00
1 0,05 0,5 25 0,01 | 0,015
2 0,50 0,5 25 0,10 | 0,091
3 1,00 0,5 25 0,20 | 0,174
4 2,00 0,5 25 0,40 | 0,339
5 3,00 0,5 25 0,60 | 0,515
6 4,00 0,5 25 0,80 | 0,686
7 5,00 0,5 25 1,00 | 0,829

Puong chuan ty dong thiét 1ap trén may do, biéu thi trén hinh 3.7:
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0.9
0.8+
0.7
0,67
0.5
0.4+
0,34

Absorbance

0,24
0,714
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Hinh 3.7. Puong chudn xdc dinh ham heong Cr (tw déng thiét 1gp)

D6 thi trén hinh 3.6a tuyén tinh trong khoang 0 + 1,0 mg/L, c6 hé s6 twong quan

R?*=0,9991, hoan toan théa mén tiéu chuin 0,99 < R* < 1 [42].

Xt 1i thong ké duong chuan dang y = bx + a theo phan mém Orgin 8.5,

két qua duoc trinh bay trén hinh 3.6b.

Equation
Weight

Residual Sum
of Squares

0.8

Pearson'sr

Adj. R-Square
0.9

y=a+ b
No Weighting
3.36350E-4

0.99971
0.9993

Intercept
Slope

Value
0.0086
0.8324

0.00306
0.00901

06 0.8

OBy o

0.0 o

1.0

0.0

0.2

4

0.4

C(mg/L)

Hinh 3.8. Puong chudn xdc dinh ham leong Cr (xi li thong ké)
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Tir d6 thi trén hinh 3.8, thu duoc phwong trinh c6 dang:

A=(b£Sy).Cor+ (a£Sy) = (0,8324 £ 0,00901).Ce, + (0,0086 = 0,00506)
Véi S, = 0,00901, S, = 0,00506 1a sai sé chua tinh dén khoang tin cay (CI)
cta phép do, nghia 1a sai s6 can phai tinh dén céc dai luong thong ké: t¥ phan
bé student véi d6 tin cay o va bac tu do k (DF).

Chon muc y nghia o = 0,05, hay xac SUAt: p=1-0a=0,95. Khido bac
twdo k =n—2 =35, tra duoc hing sé Student; tj_" =2,571
Tinh duoc: ¢, = Sp.t =0,00901.2,571 = 0,023164 = 0,023
€, = Sa.t = 0,00506.2,571 = 0,013009 = 0,013
Khi d6 phuong trinh duong chuan c6 dang:
A=(b=*g).Co+(ae)=(0,8324 = 0,023).Cer + (0,009 = 0,013)
Do &, = 0,013 >a= 0,009 nén khong c6 ¥ nghia thong ké, co thé a # 0
1a do ngiu nhién. Vi vay phai sir dung phuong trinh & dang khuyét:
A =(0,8324 +0,023).C¢,
Do d6 can phai tinh lai hé s6 b va &,. Két qua tinh hoi qui thu duoc
phuong trinh dudng chuan khuyét nhu sau (trinh bay phu luc 5b):
A = (0,844509 + 0,006326.2,571) Ce, = (0,844509 + 0,01626) Ce
= A = (0,84 + 0,02) Cc, (PT1)
Phuong trinh PT1 ¢6 hé sb twong quan R® = 0,9993 tuyén tinh trong khoang:
Cer=0,00 = 1,0 mg/L.
3.1.3.2. Bdnh gid gidi han chdp nhdn cia dwong chuan
e Danh gia hé s6 hdi quy tuyén tinh (R?):

Hé s6 hoi quy tuyén tinh R* (hay hé sb tuong quan) 1a chi tiéu dau tién dé
danh gia gigi han chap nhan ctia mot duong chuan, mot duong chuan dat yéu
cau phai thoéa man: 0,99 < R*<1[42]. R3 rang véi duong chuan da xay dung
dugc co hé sb twong quan dam bao: 0,99 <R*=0,9993<1

e Tinh do chéch cac diém nong d6 khi xdy dung dudng chuan:

Str dung phuong trinh dudng chuan PT1 tinh lai nong do Cy tai bang 3.4
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A.

Ci=—orTons

0,84+0,02

- V6i @6 hap thu quang A, = 0,015, tinh lai Cy:
A, 0,015

C,= = =0,0179
b+te, 0,84+0,02
Do chéch cua diém ndng @6 1 1a:
A, = Cu=Ca 199 20IO=001 155 _ 7995

cl !
- V6i @6 hap thu quang A, = 0,091, tinh lai Cy:
A, 0,091

C,= — =0,1058
bte, 0,84+0,02

Do chéch caa diém nong do 2 la:
A, = Ctzc— Cer 190 010801

c2 !

.100 =8,00%

- V6i @6 hap thu quang Az = 0,174, tinh lai Cg:

= 0L 4509
bte, 0,84+0,02

Do chéch cua diém ndng do 3 1a:
A, = Cu=Cs 1990 20712_ 0.2 100-3,55%
c3 !

- V6i @6 hap thu quang A, = 0,339, tinh lai Cy:
A, 0,339

Cu= = =0,4036
b+e, 0,84+0,02
Do chéch cua diém ndng do 4 1a:
A, = %.100 _ 0403604 155 _ 0,90%

c4 '

- V6i @6 hap thu quang As = 0,515, tinh lai Cs:
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A, 0515
b+e, 0,84+0,02

C, = =0,6131

Do chéch cua diém ndng do 5 1a:

A, = % 100=2 61(3;16_ 0.6 100 218%

c5 !

- V6i @6 hap thu quang Ag = 0,686, tinh lai Cy:
A, 0,686

b+e, 0,84%0,02

=0,8166

Do chéch caa diém nong do 6 la:
A, = Cis =Ces 190 08166208 15 _ 5 ngos
Cee 0,8

- V6i @6 hap thu quang A; = 0,829, tinh lai Cy:
A, 0,829

C,= = =0,9869
bte, 0,84+0,02
Do chéch caa diém nong do 7 1a:
A, = M.lOO — w_lgo =-1,31%

o ,
Két qua tinh do chéch cac diém khi xdy dung dudng chuan cho thay:
- O diém ndng do C, = 0,01 mgCr/L cho gia tri d6 chéch A; = 79% qua 1on,
khong chap nhan duoc, (béi gia tri LOQ = 0,015 + 0,018 tinh dudi day).
- O céac diém nong d6 Cc, = 0,10 = 1,00 mg/L déu c6 gia tri d6 chéch A, <
15% 1a hoan toan chap nhan dugc [42].

Piéu nay cho phép két luan so bo: dudng chuan phu hop dé xac dinh
nong do Cr trong khoang ndng do: 0,10 < C¢, < 1,00 mg/L.
3.1.4. Xac dinh gia tri LOD va LOQ

e Xac dinh LOD, LOQ dua vao d6 Iéch chuan:
Két qua xac dinh néng d6 dung dich thir c6 ndng d6 ban dau Ce, = 0,04

mg/L tién hanh do 13p 10 lan duoc trinh bay trén bang 3.5 (xem phu luc 6).
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Bdng 3.5. Két qud tinh nong dé Ce, Ciia 10 phép do Iap

\ Ci C _
Lan do A (c,-C)
(mg/L) (mg/L)
1 0,033 0,0393 1,44.10°
2 0,033 0,0393 1,44.10°
3 0,035 0,0417 1,44.10°°
4 0,033 0,0393 1,44.10°°
5 0,034 0,0405 0
0,0405
6 0,036 0,0429 5,76.10°
7 0,033 0,0393 1,44.10°°
8 0,036 0,0429 5,76.10°
9 0,033 0,0393 1,44.10°
10 0,035 0,0417 1,44.10°°
Két qua trén bang 3.5 ta tinh duoc cac gia tri LOD va LOQ
, o = ; © 0,4052
- Tinh theo CT1.1: X=C= =" - 0,0405 mg/L

2
) =
,/21’ 6510 =1,549.10°°

Tinh duoc (tinh theo CT1.3 va CT1.4):
LOD=3.SD= 3.1,549.10° =4,647.10° = 0,005 (mg/L hay ppm)
LOQ = 10.SD = 10.1,549.10° = 0,015 (mg/L hay ppm)

X _ C :0’0406:8,83
LOD LOD 0,0046

-Theo CT1.2: SD=

Panh gia hé s6 Hg (tinh theo CT1.5): H =

Nhan thiy 4 < Hg = 8,83 < 10, vay Viéc chon néng do dé tinh LOD 14 hop li.
e Xac dinh LOD, LOQ dua vao dudng chuan:
Ap dung cong thic CT1.6 va CT1.7:
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3,3SD 3,3.1549.10°°
b 0,84

LOD =

=0,006 (mg/L hay ppm)

10SD 10.1,549.10°°
b 0,84

LOQ = =0,018  (mg/L hay ppm)

Céc gia tri LOD va LOQ tinh dugc theo 2 cach cho két qua gf?m tuong tu
nhau va déu kha nho (LOQ = 0,015 + 0,018 mg/L), diéu d6 cho thay phuong
phap phan tich c6 d6 nhay rét cao, dic biét khi sir dung bién phap lam giau
hop li s€ cho phép nang cao d6 nhay hon niia.

Nhu vay, c6 thé khang dinh: phuong trinh duong chuan PT1 da xay
dung cho phép phan tich cac mau c6 ndng do trong khoang Ce, = 0,018 + 1,00
mg/L. Cac mau c6 néng d6 qua nho hodc qua 16n, nam ngoai khoang nong do
trén can phai 1am giau hoic pha loang trudc khi phan tich.
3.1.5. Panh gia do tin cdy ciia dwong chuan
3.1.5.1. Banh gia do chum
Dua vao két qua do 1ap 10 dung dich trong bang 3.5 tinh dugc céac gia tri:
- Ndng d trung binh cua cac 1an do: X =C =0,0405 mg/L
- o léch chuan: SD =1,549.10°
Tir d6 tinh sai s6 twong d6i hay do léch chuan tuong ddi (RSD%):

-3
RSDY% — SD._lOO _ 1,549.107°.100 _380%
C 0,0405

So sanh véi bang 1.11 caa AOAC, véi néng d6 cua dung dich khao sat
(0,04 mg/L hay 0,04 ppm) tng véi khoang nong do 1 ppm = 1 ppb thi c6 sai s6
tuong ddi cho phép 1a RSD% (tra bang) = 11 + 15%.
R0 rang: RSD% y;, = 3,82% < RSD% png = 11 + 15%
Nhu vay, sai s6 tuong d6i ciia phép do RSD% = 3,82% 1a hoan toan théa man.
Do d6 phuong phap c6 do chum dat yéu cau.
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3.1.5.2. Banh gia do dung
Két qua xac dinh lai nong d6 cua 3 dung dich (¢ cac gia tri ndng do
khac nhau dd biét) déu duoc lip lai 04 lan va gia tri d6 chéch (tinh theo

CT1.9) duoc trinh bay trong bang 3.6 (xem phu luc 7a, 7b, 7¢).
Bdng 3.6. Két qud xdc dinh lai nong dg dé tinh dé ding

Nong do \ _
Y Lan | Vi et Ci C A
DD | dabiétp oT (mL) A (ma/L) %)
(mg/L) g (mg/L) 0
1 0,5 0,079 | 0,0940
2 0,5 0,081 | 0,0964
1 0,1 0,0976 | —2,40
3 0,5 0,086 | 0,1024
4 0,5 0,082 | 0,0976
1 2 0,338 | 0,4025
2 2 0,337 | 0,4012
2 0,4 0,4029 0,73
3 2 0,340 | 0,4047
4 2 0,339 | 0,4035
1 4 0,679 | 0,8083
2 4 0,681 | 0,8107
3 0,8 0,8083 1,04
3 4 0,680 | 0,8095
4 4 0,676 | 0,8048

Két qua trén bang 3.6 cho thiy: & ca 3 gia tri nong d6 déu co do chéch
Ai < £15%, nghia 1a ¢ gia tri trong gidi han chap nhan dugc theo US-FDA
(Cuc Dugc pham Mi). Piéu d6 khang dinh phuong phap xay dung c6 do ding
dam bao.

Tém lai, dudng chuan xay dung dugc c6 do chum va do dang déu dam

bao, do d6 dudng chuan co do chinh xac va c6 do tin cay.

3.1.6. Panh gia do tin cdy ciia phwong phap so véi phwong phap chuin

Két qua do 1ap 10 lan xac dinh néng d6 mau nudc N bang hai phuong
phap (UV-Vis va ICP-MS) duoc trinh bay trén bang 3.7 (két qua xay dung
phuong phap ICP-MS dugc trinh bay trong Phu luc 10).
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Bang 3.7. Két qud xdc dinh nong dé mau nuedc Ny bang hai phwong phdp
dé danh gia dé chinh xdc

ST Nong do Cr (mg/L)
UV-Vis ICP — MS

1 0,015 0,016
2 0,015 0,015
3 0,015 0,015
4 0,014 0,015
5 0,015 0,014
6 0,015 0,015
7 0,014 0,015
8 0,014 0,015
9 0,015 0,015

10 0,016 0,016

Cer 0,0148 0,0151
Si 0,00063 0,00057
k 9 9

e Danh gia bang chuan Fisher
T két qua trong bang 3.7, tinh dugc Fy, = 1,2216, so sanh voi gia tri chuan F
thay ro:
Fon = 1,2216 < F, (0,05; 9; 9) = 3,1789

Nhu vay, hai phuong phap c6 d6 chum tuong dong.
e Danh gia bang chuan Student

Ciing tir két qua trong bang 3.7, tinh dugc do léch chuan chung S? =
3,609.107 tir d6 tinh duoc try = 1,12 < toos: 15 = 2,11; nhu vay khong c6 su
khac nhau vé két qua cta hai phuwong phap, hay su sai khac giita hai phuong
phép chi 1a ngau nhién.

Phuong phép xac dinh Cr bang quang phé UV-Vis va quy trinh thuc
nghiém xay dung dugc hoan toan c6 do tin cay.
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3.2. QUY TRINH PHAN TiCH XAC PINH TONG Cr TRONG CAC
MAU MOI TRUONG
3.2.1. Qua trinh oxi héa Cr(III) l1én Cr(VI)

Nhu da trinh bay trong muc 2.3.1, ndi dung cta phuong phap 1a oxi hoa
theo hai giai doan: giai doan 1 st dung (NH,),S,0s/AgNO; trong moi truong
axit, giai doan 2 su dung H,O, va NaOH.

Két qua dénh gia qua trinh oxi hoa Cr(IIl) 1én Cr(VI) va loai b ion can
bang do phd cua phirc mau theo phuong phap 2 giai doan dugc trinh bay trén
hinh 3.9.

A0 A0 40 40 M0 450 M0 40 40 M S0 S0 S 50 M0 S50 SR ST 30 S0 B0 66X
Wavelength j=m|

Hinh 3.9. Phé hdp thu cua dung dich sau giai doan oxi héa

Két qua pho héap thu trén hinh 3.9 cho thay: Khi thém thudc thir DPCI,
dung dich c6 mau do tim dic trung va xuat hién cuc dai hap thu tai budc song
Amax ~ 541 nm, d6 1a budc song hap thu cuc dai dic trung cua phuc tao boi
Cr(VI) véi thuéc thir DPCI.

Két qua tién hanh cho thiy: khi oxi héa giai doan 1 bang hén hop
(NH,)»S,0s/AgNO3, ngoai phan tng tao ra Cr,02~ con tao thanh MnOj cé
mau tim va ton tai trong dung dich khong tach ra duoc, do d6 gy anh huong
can trg. Nho giai doan 2, oxi héa tiép tuc bang dung dich H,O, va NaOH, khi
nay chi ¢ Cr,0%~ chuyén vé dang CrOZ%~, con céc ion ctia Mn va Fe bj tach ra
dudi dang két taa H,MnO;| va Fe(OH)s|. Nhu vay, phuong phap oxi hoa 2
giai doan 1a kha thi, thuc hién trén cac mau méi truong (chaa nhiéu tap chat)
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dé phan tich xac dinh tong Cr cho d6 nhay cao nén duoc chon dé xay dung
quy trinh phan tich va st dung trong cac nghién curu.
3.2.2. Xay dung va danh gia quy trinh thuc nghiém
3.2.2.1. Xdy dung quy trinh thuc nghiém

Trén co s& phuwong phap xir li mau trong muc 2.5.2, phan tich mau trong
muc 2.5.3, phuong phap oxi hoa Cr(Ill) 1én Cr(VI) trong muc 2.3.1 va cac két
qua thu duoc trong muc 3.2.1 quy trinh phan tich mau nudc trén hinh 3.10 va quy
trinh phan tich mau rau, gao duoc xay dung trén hinh 3.11.

Mau nuée séng Nhué

Loc
W

Mau nude d3 loc Ny
Cg (mgL)

Po pH

L

Mau nuwée 1am gidu
Cx (mg-'l}

W
Hutv2 hodc v® (mL)
Cr(TIT); Cr(VI); ion can.

oxy hoa bing S, 057/Ag", HNO;

Y

Cr,03~ MnOj. Fe¥~

Loai bé ion cin bing H,0,, NaOH

L 4

CrOZ™ H:MnOsl, Fe(OH)s!

L

Loc, tich két tia

DiéuchinhpH=15+20
tao phirc mau

Binh dinh mitc v =25mL
ci (mg/L)

Bo A tinh o
W

V,v.e.
o _ "2 i 7.
Cs Vv hodc CJ = 1‘&!*_”] (mg/L)

x

Hinh 3.10. So' d6 quy trinh thyc nghiém X Ii va phdn tich mau nudc
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Mau rau (mgg, mag): Mau gao (mZ)

Sdy 00 + 100°C
L 4

Chit khé ran (myg,mgg) chitkhd gao (mg) |_o| % chitkhé
(awr. 3rr. be)

Nung 300 = 700°C
 d

Cin nung: mudi, oxit .

L+ HNOD3 10%

Dung dich Cr(IITI}, Cr(VI). can dinh mic Vg, V& (mL)
J’ oxy hba bang5, 03~/Ag". HNO;

Cr.03~ MnOj, Fei~

Loaibéion cinbingH,04, NaOH

Loc, tich két tia

L

CrOZ~ HMnOsi, Fe(OH)s

Piéuchinh pH=15+2,0
tao phirc mau

Binh dinh mitc v = 253mL; ¢; (mg/L)

l Do A, tinh o
x =Y Ve A VeVe e
HE vim,g.100 "¢ v°m;.100 o

Hinh 3.11. So' d6 quy trinh thuc nghiém Xi Ii va phdn tich mau rau, gao
Trong d6: Mg, Mg: 1a khdi lwong chat kho rau va gao dem phan tich (g)
angr, bg: 1a ph?m tram chét kho rau va gao (%)
V° 14 thé tich tao phan ing mau (mL).
ci 1a ndng do xac dinh dugc trong binh do mau (mg/L)
C2 12 ndng do Cr trong mau nudc ban dau (mg/L)
Ve, V@ 1a thé tich binh dinh muc (Vg, V@ = 50 mL).
Xnr: 1a ham lugng Cr trong ngon rau (mg/kg ngon rau tuoi)
ye: 1a ham luong Cr trong gao (mg/kg gao thuong pham)
3.2.2.2. Danh gid quy trinh thuc nghiém
Trén co so cac thuc nghiém duoc tién hanh nhu muc 2.3.2.1, két qua xac

dinh lai ndng d6 Cr & cac mirc ndng d6 khac nhau dugc trinh bay trong bang 3.8.
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Bdng 3.8. Két qud xdc dinh lai nong dg Cr dé tinh dg thu hoi

Dung | C. LAn A G C. ((I;_T elol)
dich | (mg/L) | dolap (mg/L) (mg/L) (%)
1 0,041 | 0,049
2 0,039 | 0,046
1 0,05 0,049 + 0,006 98,0
3 0,042 | 0,050
4 0,041 | 0,049
1 0,165 | 0,196
2 0,163 | 0,194
2 0,20 0,195 + 0,006 97,5
3 0,165 | 0,196
4 0,161 | 0,192
1 0,674 | 0,802
2 0,668 | 0,795
3 0,80 0,792 + 0,019 99,1
3 0,661 | 0,787
4 0,662 | 0,788

T két qua tinh do thu hdi trong bang 3.8, ham lugng Cr trong mau

tring thém chuan da xac dinh, nam trong khoang:
Cer=0,049 + 0,792 mg/L = 0,049 + 0,792 ppm.

So sanh véi quy dinh cua té6 chitc AOAC, nong do Cg, xéac dinh duoc
twong ung vaoi khoang: 100 ppb + 1 ppm (ang vai $6 TT 7 va 8 ¢6 do thu hoi
cho phép nam trong khoang: 80 + 110%). Do thu hdi tinh dugc & ca 3 khoang
nong d6 1a: R = 97,5 + 99,1%. Do d6 gia tri do thu hdi tinh duoc thoa man:
80% < Ry = 97,5 + 99,1% < 100% la hoan toan thoa man yéu cAu cua
AOAC. Vi vay, phuong phap phan tich c6 d6 dang dam bao, do dé quy trinh
thuc nghiém trinh bay trén hinh 3.10 va 3.11 1a c6 d6 tin cdy. Cac quy trinh
thuc nghiém nay duoc wng dung dé phan tich cac mau moi truong.

3.3. GIA TRI pH CAC MAU NUOC SONG NHUE
3.3.1. Két qua xac dinh pH niam 2015
Mau nudc khi lay vé dugc loc bang gidy loc tidu chuan, do pH rdi bao

quan. Két qua do pH cac mau nudce nam 2015 duoc trinh bay & bang 3.9:
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Bdng 3.9. Két qud do pH ciia cdc mau nude song Nhué nam 2015

STT 7 Ki hiéu
bia diem Toa do Miu nuée pH dot 1 | pH dot 2
1. Céng Lién Mac 1%;956254|\IIE N, 6,78 6,86
2 Cbng Chém 1201;9:’6;910;,'\& N, 6,94 6,95
3 | Chuma DPéng 128;55(;,152;,,'\; N; 6,95 7,12
4l cau Tring 120%005486’,13;% N, 6.96 7,02
WCYVRER
| ries [N w10 | s
O i Sy | M| ose | noe
" é%%nty I?irlilhD]?Q 12355 éq,zfg;ﬁz N; 703 | 7,02
" e [ B v [ w | o
! %ﬁgr? fggggQTui% 12(?5045804150”|\|E No [ [
10. Lang Pdng Vinh 128;1551 906(;,’% N1 7,06 7,12
1) Thén Hop Thanh 58;04541’%24’:’1;15 Ny 6,98 7,05
121 cau céng Than 12(;);?532’9386’3; Nip 7,08 6,96
13. Lang Pong Ngac 12(?;?513’,3267’2\}2 Ni3 7,11 7,16
1% | Théng Nhat fgg?gg?ﬁ;f; N 7,04 7,12
15| Cau Nhat Tuu 1200;358; ,3556’:, Nis 7,16 7,07
—— EVRITYE
17| Thén Lao Ciu 1200;3555’ ,3351’ N1 7,16 7,17
18. Cbng Luong Cb 1200;3535’ ,5101’ Nig 7,16 7,18
191 cau Hong Phu 20°32°28” Nig 7,28 7,35

105°54°38”
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3.3.2. Két qua xac dinh pH niam 2016

Bdng 3.10. Két qud do pH ciia cdc mau mebe séng Nhué nam 2016

Dia diém Toa do Mlglhniil(;c pHdotl | pHdot2
Cong Lién Mac 12c)1;‘94fe;’212;”|\||5 N; 7,12 7,15
Céng Chem | 2LO9O0ON N, 7,19 7,21
Cu Ha Dong 128;)556,1524% N3 7,28 7,25
CauTring 120%0‘5186’1591’I>IE Na 729 7.26
S
T SN | w |
Tho(?(fnlll%)c au‘ 12(?53‘?510?29 1 I\é Ne 731 7,20
Thon xg‘,l\ll [1)3)"’ (gan 12553 ;Q?jg,% Ny 7.29 7.12
Xa Nghiém Xuyén 12(;)500550113?3% Nsg 1,22 1,27
o 551 33
homom | WEEL |\ | s | i
Lang Déng Vinh 128;?; o Nio 7,35 7.38
Thén Hop Thanh 58:35454122411\51 Niy 7.44 7.46
Ciu Céng Than 128;?532’9386’2; Nio 7.41 7.42
Lang Bong Ngac 128;?513?267,2\]2 Ni3 7,42 7,40
Théng Nhat 128;?503’ ,2493’ I\é N4 7,35 7,40
Cu Nhat Tuu 1200;3583’ S Nis 7.44 751
R 20
ﬁﬁ?ﬁ L3 10554 46" Nas 7,46 737
Thén Lao CAu 120023555’ S Ni7 7.38 7,39
Céng Luong Cb 1200;3535’ S Nig 7,39 7.42
Cu Héng Ph 1200;3’524;,238;, Nio 7.35 7.36

Két qua trong bang 3.9 va 3.10 cho thay:
- Gia tri pH do dugc trong nam 2015 dao dong trong khoang: 6,78 + 7,35.
- Gia tri pH do dugc trong nam 2016 dao dong trong khoang: 7,12 + 7,46.
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Céc gia tri pH do duoc c6 xu hudng ting nhe tir dau ngudn dén cudi
ngudn, nim 2016 cao hon chit it so v4i ndm 2015. Diéu nay c6 thé do muc
nuéc nim 2016 cao hon nam 2015 (tham khao sb liéu vé myuc nudc song
Nhu¢ cua cong ty DPTPT Thuy lgi song Bay — UBNDTPHN).

3.4. HAM LUQNG Cr TRONG NUOC SONG NHUE
- Tur két qua do @6 hap thu quang A; tinh duoc ndng do ¢; (mg/L), tir d6 tinh
nong do C2 trong mau nudc ban dau theo cong thuc CT 3.1:

cC=——1
' 0,84+0,02

- Khi ham lwong Cr trong mau nuéc nho hodc rat nho, can phai lam giau mau

(mg/L) = C2 = VV—C (mg/L) (CT3.1)

truée khi phan tich bang cach c¢o dac: Ly chinh xac V; mL mau nudc ban dau
Ny, ¢ ddc va dinh mirc vao binh c6 thé tich V, mL. Hat v2 mL (thuong v =10
mL) mau nudc dd cd can trong binh V, (co6 nong do6 C,), tao phan tmg mau
trong binh dinh muc v = 25 mL, néng do Cr trong mau nudc c¢d can (V») 1a:

V.C,

NG

X

C, =

Nf’)ng do Cr trong mau nudc ban du chua ¢6 can duoc tinh theo cong thuc CT 3.2:
co V,.C, _ V,.v.(,
VA V,.Ve

1" x

mg/L (CT3.2)

Trong d6: V; 1a thé tich (mL) mau nudc ban dau N, c6 nong do goc C2 (mg/L).
V, 14 thé tich (mL) mAu da c¢6 can c6 ndng do C, (Mg/L).
v 12 thé tich binh dinh muc tao phan tmg mau (v = 25 mL)
Cx 1a ndng d6 Cr trong mau nudc da co can (mg/L)
C2 1a nong do Cr trong miu nude ban dau (mg/L).

Céac mau déu dugc phan tich 13ap lai 3 1an. Két qua trung binh cua hai dot
phan tich la két qua ham lugng Cr trong mau nudc tai dia diém do trong mot
nam.

3.4.1. Két qua phan tich ham lwgng Cr trong cic miu nudc doan 1 (AB)
Poan 1 (AB) tir Cong Lién Mac, song Nhué bit nguon tir song Hong,

cao trinh tai khu vuc ndy cia hai con séng khong khac nhau nhiéu, nhiing



82

ngay c6 mua lon, muc nudc song Nhué dang cao cd hién tugng nudc chay

nguoc ra sdng Hong.

Két qua phan tich cac mau nude Séng Nhué doan 1 (AB) trong 2 nim
2015 - 2016 duogc trinh bay trong cac bang 3.11 va 3.12
Bdng 3.11. Ham liong Cr trong cdc Mdu nueée & doan 1 (AB) nam 2015

Piém ldy | Ki C C’ | C2=Co+e | TBcua2dot
STT x ) bot Ai
mau hiéu (mg/L) (mg/L) (mg/L) C2 (mg/L)
0,042 | 0,05 0,013
| 0,041 | 0,049 0,012 0,012 + 0,003
1 ‘C(A’)ng N, 0,039 | 0,046 0,012 0.011
Lién Mac 0,032 | 0,038 0,010
I | 0031| 0037 | 0,009 0,01 + 0,003
0,032 | 0,038 | 0,010
0,041 | 0,049 | 0,012
| 0,042 | 0,050 0,013 0,013 + 0,003
5 Céng N, 0,043 | 0,051 0,013 0,012
Chém 0,032 | 0,038 0,010
I | 0036 | 0043 | 0,011 0,010 + 0,003
0,033 | 0,039 | 0,010
Bang 3.12. Ham luwong Cr trong cdc Mau nuéc & doan 1 (AB) nam 2016
g7 | Piémldy | Ki | i C® | C2=C%+¢ | TBcua2dot
mau hiéu (mg/L) (mg/L) (mg/L) C2 (mg/L)
0,039 | 0,046 | 0,012
I 0,038 | 0,045 | 0,011 | 0,011 +0,003
1 .C(A)ng N, 0,037 | 0,044 0,011 001
Lién Mac 0,029 | 0,035 0,009
I | 0,029 | 0,035 | 0,009 | 0,009+ 0,003
0,026 | 0,031 | 0,008
0,049 | 0,058 | 0,015
I 0,052 | 0,062 0,016 | 0,016 + 0,003
) Céng N, 0,054 | 0,064 0,016 0015
Chém 0,039 | 0,046 0,012
I | 0,042 | 0,050 0,013 | 0,013 +0,003
0,043 | 0,051 | 0,013
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Két qua trén cac bang 3.11 va 3.12 cho thiy: ham luong Cr trong nudc
& doan 1 (AB) kha thap, s liéu phan tich trong 2 nam (2015 va 2016) gan
tuong tu nhau, dao dong tir 0,01 ~ 0,015 mg/L. O doan nay ciing co nhiéu co
&' san xuat, nhat 1a cac lang nghé ¢ phuong C6 Nhué 1 va 2, chu yéu 1a nghé
dét may, hon nira day lai la doan dau tién cua song Nhué noi don nudc truc
tiép tir song Hong, vi thé ngudn nudc duoc pha lodng manh, béi vay c¢6 ham

luong Cr thap hon céc doan khac.

3.4.2. Két qua phén tich ham lwgng Cr trong cic miu nuée doan 2 (BC)
Két qua phan tich cic mau nudc Song Nhué doan 2 (BC) nim 2015 -
2016 duoc trinh bay trong cac bang 3.13 va 3.14

Bdng 3.13. Ham luong Cr trong cdc Mau nuéc & doan 2 (BC) nam 2015

, , _ TB cua 2
Piém liy | Ki i co | c0=C°te Y
STT N s Pot| A (mg/L) dot C2
mau 1€u
C g (mg/L) (mg/L) (mg/L)
0,057 | 0,068 | 0,017
| |0,055| 0,065 | 0,016 | 0,017 + 0,004
Cau Ha 0,059 | 0,070 | 0,018
1 N, 0,016
DPéng 0,052 | 0,062 | 0,016
Il {0,050| 0,060 | 0,015 | 0,015 + 0,003
0,051 | 0,061 | 0,015
0,067 | 0,080 | 0,020
| 0,062 0,074 | 0,019 | 0,019 + 0,003
Cau 0,063 | 0,075 | 0,019
2 ) N, 0,016
Tréng 0,047 | 0,056 | 0,014
Il {0,044 | 0,052 | 0,013 | 0,013 + 0,003
0,042 | 0,050 | 0,013
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Bang 3.14. Ham lwong Cr trong cdc mau nuéc & doan 2 (BC) nam 2016

biém ldy | Ki C C; 0 =0 TB cua 2 dot
STT X | Dot | A C,=C)te .
mau hiéu (mg/L) (mg/L) C2 (mg/L)
(mg/L)

0,045 | 0,054 | 0,014
| | 0,049 | 0,058 | 0,015 | 0,015+ 0,003
Cau 0,051 | 0,061 | 0,015
N3 0,013
Ha Pong 0,032 | 0,038 | 0,010
Il | 0,035 | 0042 | 0,011 | 0,011 +0,003

0,036 | 0,043 | 0,011

0,041 | 0,049 0,012
| 0,042 | 0,050 0,013 0,012 + 0,003
. . 0,040 | 0,048 0,012
Cau Trang | Ng4 0,011
0,031 | 0,037 0,009
I 0,033 | 0,039 0,010 0,010 + 0,003

0,034 | 0,040 | 0,010

Két qua trén bang 3.13 va 3.14 cho thay: ham lugng Cr trong nudc &
doan 2 ciing kha thip tuy c6 cao hon chit it so v&i doan 1 (AB), s6 liéu phan
tich trong 2 nam (2015 va 2016) kha tuong tu nhau, dao dong tu: 0,011 +
0,016 mg/L. Poan 2 chay qua khu dan cu kha dong duc va c6 nhiéu co sd san
Xuat, nhung c6 1& nguon xa thai Cr khong nhiéu, nén c¢6 ham luong Cr kha
thap.

3.4.3. Két qua phén tich ham lugng Cr trong miu nuéc doan 4 (DE)

Nudc thude doan DE duoc sir dung dé canh tac cho dong ruong ca hai
bén bo voi dién tich 16n thude cac huyén Thuong Tin, Ung Hoa va Phu
Xuyén. Mau cua nudc luén ¢6 mau den, do nhét cao, khi dugc hat qua cac
tram bom thuong tao bot nhiéu va day, bot bén kho v& (trinh bay Phu luc 12).
Mui ctia nuwdc nang, nhidu mui pha 1an va kho ngiri, gdy khé chiu cho nguoi.
Poan 4 dai 31 km, tién hanh phan tich 10 mau nudc (tr Ns + Ny4). Két qua
phan tich cic maiu nuéc doan 4 (DE) nim 2015 - 2016 duoc trinh bay trong
cac bang 3.15, 3.16.
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Bang 3.15. Ham luwong Cr trong cdc mau nuéc Ns +Ng & doan 4 (DE) nam 2015

L . | Ki o C® | C2=C°+e | TBcua2 dot
STT | biém lay mau | Dot A o
hiéu (mg/L) (mg/L) (mg/L) C2 (mg/L)

0,051 | 0,061 0,015
| 0,049 | 0,058 0,015 | 0,015+ 0,003
Tram bom

o 0,047 | 0,056 0,014
1 Hung Hién N5 0,013
0,034 | 0,040 0,010
Il | 0,035 | 0,042 0,011 | 0,010 £ 0,003

0,034 | 0,040 0,010

Tiéu

0,042 | 0,050 0,013
I | 0,038 | 0,045 0,011 | 0,012 £ 0,004
5 0,041 | 0,049 0,012
2 Chat Cau Ns 0,011
0,031 | 0,037 0,009
Il | 0,032 | 0,038 0,010 | 0,010 £+ 0,003

0,034 | 0,040 0,010

0,046 | 0,055 0,014
| 0,042 | 0,050 0,013 | 0,013 + 0,004
] 0,040 | 0,048 0,012
3 Vinh B0 N+ 0,012
0,035 | 0,042 0,011
I | 0,033 | 0,039 0,010 | 0,010+ 0,003

0,032 | 0,038 0,010

0,041 | 0,049 0,012
| 0,045 | 0,054 0,014 | 0,013 +£ 0,004
Nghiém 0,043 | 0,051 0,013
4 . Ng 0,012
Xuyén 0,033 | 0,039 0,010
| 0,037 | 0,044 0,011 | 0,011 + 0,003

0,038 | 0,045 0,011

0,067 | 0,008 0,020
[ 0,064 | 0,076 0,019 | 0,019 + 0,003
) 0,064 | 0,076 0,019
5 bong Quan Ng 0,018
0,055 | 0,065 0,016
Il | 0,056 | 0,067 0,017 | 0,016 + 0,004

0,051 | 0,061 0,015
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Bang 3.15. (Tiép theo)

Piém ldy | Ki C C® | C°=C%+¢ | TBcua?2dot
STT N | Dot | A .
mau hiéu (ma/L) | (mg/L) (mg/L) Cy (mg/L)
0,068 | 0,081 | 0,020
| 0,065 0,077 | 0,019 | 0,019 + 0,003
L 0,064 | 0,076 | 0,019
6 Pong Vinh | Ny 0,016
0,042 | 0,050 | 0,013
Il (0,041 | 0,049 | 0,012 | 0,012 + 0,003
0,039 | 0,046 | 0,012
0,081 | 0,096 | 0,024
| 0,086 0,102 | 0,026 | 0,025 + 0,004
0,085 | 0,101 | 0,025
7 HO’p Thanh N]_]_ 0,019
0,042 | 0,050 | 0,013
Il | 0,046 | 0,055 | 0,014 | 0,013 + 0,004
0,041 | 0,049 | 0,012
0,161 | 0,192 | 0,048
| 0,158 | 0,188 | 0,047 | 0,048 + 0,003
Céau C6 0,160 | 0,190 | 0,048
g | ~MTOME N, 0,042
Théan 0,121 | 0,144 | 0,036
Il 0,15 | 0,137 | 0,034 | 0,035 + 0,005
0,122 | 0,145 | 0,036
0,101 | 0,120 | 0,030
| 10,098 0,117 | 0,029 | 0,029 + 0,004
0,095 | 0,113 | 0,028
9 | bong Ngac | Ni3 0,026
0,080 | 0,095 | 0,024
Il |0,075] 0,089 | 0,022 | 0,023+0,004
0,077 | 0,092 | 0,023
0,073 | 0,087 | 0,022
| 0,072 | 0,086 | 0,022 | 0,022 + 0,003
, , 0,071 | 0,085 | 0,021
10 Thf)l’lg Nhat N14 0,018
0,041 | 0,049 | 0,012
Il {0,043 | 0,051 | 0,013 | 0,013 + 0,003
0,042 | 0,050 | 0,013
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Bang 3.16. Ham lwong Cr trong cdc mau nuéc Ng +Ng & doan 4 (DE) nam 2016

Piémldy | Ki Ci C® | CO=C%+¢ | TBcua2dot
STT N . | Pot| A o
mau hi¢u (ma/L) | (mg/L) (mg/L) Ce (mg/L)
0,047 | 0,056 | 0,014
| 10,043 | 0,051 | 0,013 | 0,013 + 0,003
Hung Hién 0,042 | 0,050 | 0,013
1 _ Ns 0,012
Tiéu 0,035 | 0,042 | 0,011
Il {0,036 | 0,043 | 0,011 | 0,011 + 0,003
0,032 | 0,038 | 0,010
0,041 | 0,049 | 0,012
| 10,039 | 0,046 | 0,012 | 0,012 + 0,003
; 0,042 | 0,050 | 0,013
2 Chat Cau N 0,012
0,036 | 0,043 | 0,011
Il {0,036 | 0,043 | 0,011 | 0,011+ 0,003
0,033 | 0,039 | 0,010
0,051 | 0,061 | 0,015
| |0,055| 0,065 | 0,016 | 0,016 + 0,003
_ 0,055 | 0,065 | 0,016
3 Vinh B N 0,014
0,041 | 0,049 | 0,012
Il | 0,042 | 0,050 | 0,013 | 0,012 + 0,004
0,038 | 0,045 | 0,011
0,059 | 0,070 | 0,018
| |0,056 | 0,067 | 0,017 |0,017+0,004
Nghiém 0,055 | 0,065 | 0,016
4 A Ng 0,015
Xuyén 0,040 | 0,048 | 0,012
Il 0,037 | 0,044 | 0,011 | 0,012 + 0,003
0,039 | 0,046 | 0,012
0,069 | 0,082 | 0,021
| 0,071 0,085 | 0,021 | 0,020 + 0,005
; 0,065 | 0,077 | 0,019
5 | bong Quan | Ng 0,019
0,058 | 0,069 | 0,017
Il {0,059 | 0,070 | 0,018 | 0,017 + 0,004
0,053 | 0,063 | 0,016
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Bang 3.16. (Tiép theo)

L . | Ki o C® | CO=C%+g | TBcua2dot
STT | biém lay mau N bot Aj
hi¢u (mg/L) (mg/L) (mg/L) C2 (mg/L)
0,052 | 0,062 | 0,016
I 0,050 | 0,06 0,015 | 0,015+ 0,003
) . 0,049 | 0,058 | 0,015
6 bong Vinh N1 0,013
0,037 | 0,044 | 0,011
I {0,038 | 0045 | 0,011 | 0,011 +0,003
0,040 | 0,048 | 0,012
0,083 | 0,099 | 0,025
I 0,087 | 0,104 | 0,026 | 0,026 + 0,003
0,088 | 0,105 | 0,026
7 Hop Thanh Ni1 0,02
0,045 | 0,054 | 0,014
Il | 0,045 | 0,054 | 0,014 | 0,014 +0,003
0,042 | 0,050 | 0,013
0,179 | 0,213 | 0,053
I 0,185 | 0,220 | 0,055 | 0,054 + 0,004
o Cau géng Nos 0,181 | 0,215 | 0,054 0.044
Than 0,116 | 0,138 | 0,035
I {0,113 | 0,135 | 0,034 | 0,034 + 0,004
0,111 | 0,232 | 0,033
0,100 | 0,119 | 0,030
I 0,095 | 0,113 | 0,028 | 0,029 + 0,004
9 Dbong Ngac N1z 0096 | 0,114 0,029 0,025
' 0,065 | 0,077 | 0,019
I {0,071 0,085 | 0,021 | 0,021 + 0,007
0,072 | 0,086 | 0,022
0,067 | 0,080 | 0,020
I 0,061 | 0,073 | 0,018 | 0,019 + 0,005
10 | ThéngNhat | Ny 0060 | 0071 | 0018 0,015
0,037 | 0,044 | 0,011
I | 0,033 | 0,03 | 0,010 | 0,010+0,003
0,034 | 0,040 | 0,010

Két qua trén cac bang 3.15, 3.16 cho thiy: ham luong Cr trong nudc &

doan 4 khé cao, ting dan theo dong chay vé huéng Nam, cao hon so v4i doan
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1 va doan 2. S6 liéu phan tich dao déng bét thuong, tir 0,011 + 0,044 mg/L.
Mau c6 nong do cao nhat 13 mau Ny, & khu vuc cau Céng Than.

3.4.4. Két qua phan tich ham lwong Cr trong miu nuéc doan 5 (EG)
Poan 5 (EG) tién hanh phan tich cac mau tir Nys = Ny, Két qua phan

tich cac mau nudc doan 5 (EG) nim 2015 - 2016 dugc trinh bay trong céac

bang 3.17 va 3.18.
Bang 3.17. Ham lwong Cr trong cac mau nueoc Nis =Ny & doan 5 (EG) nam 2015

STT | Diém iy miu |~ [ Dot | A | © Ci | Cx=Cy%e | TBcia2dot
iéu (mg/L) (mg/L) (mg/L) C2 (mg/L)
0,097 | 0,115 | 0,029
| [0098| 0117 | 0,029 0,029 + 0,003
. 0,099 | 0,118 | 0,030
1 Cau Nhat tyu N1s 0.052 0,062 0,016 0,023
Il [ 0051 | 0,061 | 0,015 | 0,016+ 0,003
0,055 | 0,065 | 0,016
0,106 | 0,126 | 0,032
| [0108 | 0,129 | 0,032 | 0,032 + 0,003
i 0,109 | 0,130 | 0,033
2 ThoLao 1 Nis 0,052 | 0,062 | 0,016 0,025
Il [ 0,058 | 0,069 | 0,017 | 0,017 + 0,003
0,057 | 0,068 | 0,017
0,092 | 0,110 | 0,028
| [ 0094 | 0112 | 0,028 ] 0,028 + 0,003
A 0,091 | 0,108 | 0,027
3 L3io Cau N17 0,049 | 0.058 0.015 0,022
Il [ 0,055 | 0,065 | 0,016 | 0,016+ 0,003
0,052 | 0,062 | 0,016
0112 | 0,133 | 0,033
| [0115 | 0,137 | 0,034 | 0,033 + 0,003
Céng Luon 0,109 | 0,130 | 0,033
4 gcé ® | N 0,073 | 0,087 | 0,022 0,027
Il [ 0071 | 0,085 | 0,021 0,021+ 0,004
0,067 | 0,080 | 0,020
0,119 | 0,142 | 0,036
| [0125 | 0,149 | 0,037 | 0,036+0,003
Ciu Hén 0122 | 0,145 | 0,036
> Pha =] N 0,075 | 0,089 | 0,022 0,029
Il [ 0078 | 0,093 | 0,023 0,022+ 0,003
0,073 | 0,087 | 0,022
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Bang 3.18. Ham lwong Cr trong cac mau nueoc Nis= Ny & doan 5 (EG) nam 2016

STT Diérr;léy K1 bot| A Ci (o C°=C%+c | TBcua?2 dot
mau hi¢u (ma/L) | (mg/L) (mg/L) Cg (mg/L)
0,110 | 0,131 | 0,033
| 0,207 | 0,127 | 0,032 | 0,032 + 0,004
Chu Nhat 0,103 | 0,123 | 0,031
1 tuu Nas 0,061 | 0,073 | 0,018 0,025
Il | 0,057 | 0,068 | 0,017 | 0,017 + 0,004
0,055 | 0,065 | 0,016
0,108 | 0,129 | 0,032
| [0,111] 0,132 | 0,033 | 0,033 + 0,003
0,109 | 0,130 | 0,033
2| TholLao | Ny 0,058 | 0,069 | 0,017 0,026
Il [0,061| 0,073 | 0,019 | 0,018 + 0,004
0,063 | 0,075 | 0,019
0,101 [ 0,120 | 0,030
| [0,201] 0,120 | 0,030 0,030
3 | LaoCau | Ny 0102] 0,121 | 0,030 0,024
0,062 | 0,070 | 0,019
Il [0,061| 0,073 | 0,018 | 0,018 + 0,003
0,059 | 0,070 | 0,018
0,106 | 0,126 | 0,032
| [0,111] 0,132 | 0,033 | 0,033 + 0,004
Cén 0,113 | 0,135 | 0,034
4 Luonggcé Nas 0,077 | 0,092 | 0,023 0028
Il [0,079| 0,094 | 0,024 | 0,023 + 0,004
0,073 | 0,087 | 0,022
0,121 | 0,144 | 0,036
| [0,123] 0,146 | 0,037 | 0,037 + 0,004
Cau Hon 0,127 | 0,151 | 0,038
> Phu o N 0,074 | 0,088 | 0,022 0,03
Il |0,075] 0,089 | 0,022 | 0,023 + 0,005
0,079 | 0,094 | 0,024

Poan 5 (EG) cua Song Nhué nam cha yéu & tinh Ha Nam, doan nay

nhan nuéc tir song Chau Giang, nudc thai tir cac khu cong nghiép Pong Vin,
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Pha Ly va tir cac lang nghé (dét lua Nha X4, lang nghé thudc da, lam trong
Poi Tam lan can...), nudc cd6 mau den, duc hon. Bac biét vao mua kho, nudc
song boc mui kho chiu, déi khi ¢6 hién tuong ca chét. Khi quan sat dong nudc
tai khu vuc cau Héng Phu, nhan théy nudc song Nhué hoa vao song Pay tao
thanh hai vét nudc kho tron 1an.
Ham lugng Cr trong doan 5 (EG) dao dong trong khoang 0,023 =+
0,030 mg/L cao hon khoang 2 1an so véi doan 1 (AB), 2 (BC), nhung thap
hon doan 4 (DE); c6 1& theo dong chay Cr trong nudc da bi bién d6i va sa lang
tao tram tich. Thuc té tai khu vuc ndy c6 nhiéu tram bom hoat dong lay nuéc
tudi, phuc vu canh tac nong nghiép.
3.4.5. Tong hop két qua phén tich ham lweng Cr trong nuwéc song Nhué
Tong hop két qua phan tich ham luong Cr trong 02 nam 2015, 2016
duoc trinh bay trong cac bang 3.19.
Bdng 3.19. Téng hop két qua phdn tich ham lwong tong Cr trong cdc mau nude séng Nhué
trong hai nam 2015 va 2016

Tén mau | Ham luong tong Cer (Mg/L) Ham lugng trung binh
nuoc  TNam 2015 | Nam 2016 2 nam Cer (Mg/L)
N1 0,011 0,010 0,011
N> 0,012 0,015 0,014
N3 0,016 0,013 0,015
\ 0,016 0,011 0,014
Ns 0,013 0,012 0,013
Ne 0,011 0,012 0,012
N7 0,012 0,014 0,013
Ng 0,012 0,015 0,014
Nog 0,018 0,019 0,019
N1o 0,016 0,013 0,015
N1z 0,019 0,020 0,020
\IP) 0,042 0,044 0,043
N3 0,026 0,025 0,026
N4 0,018 0,015 0,017
Nis 0,023 0,025 0,024
Nig 0,025 0,026 0,026
N7 0,022 0,024 0,023
Nig 0,027 0,028 0,028
N1g 0,029 0,030 0,030
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Dién bién nong do Cr trong nudc trong 02 nim 2015 va 2016 duoc biéu thi
trén d6 thi hinh 3.12:

0,05
[-T:]
£0045
5 004
£0,035
b.

5 0,03 _
£0,025 o —_—
I

0,02 _

0,015 _ - _ _

0,01 & y
0,005 -+

O .

/L)

' iNam 2015
@ Nam 2016

N1 N2 N3 N4 N5 N6 N7 N8 N9 N1ONT1TN12N13N14 N15N16 N17 N18 N19
M3u nuwére

Hinh 3.12. Su bién doi ham lwong tong Cr trong nuwée séng Nhué

Pénh gia chung vé ham lugng tong Cr trong nude song Nhué trong 02
nim 2015 va 2016 cho thay:
e Ham luong téng Cr trong nude ndm 2015 dao dong tir: 0,011 + 0,042 mg/L,
nam 2016 dao dong tir 0,010 + 0,044 mg/L déu an toan cho muc dich tudi tiéu
theo QCVN 39:2011/BTNMT vé chi sé nay. Két qua ham luong tong Cr ciing
khong c6 su khac biét dang ké trong hai nam, c6 nhirng yéu té tuong dong
theo mdi doan.
e Diéu kién khao sat khi thoi tiét 02 nim ciing kha twong déng, muc nudc
song Nhué nam 2016 cao hon 2015 nhung khong déng ké.
e Nong do Cr ting vé hudéng nam xudi theo dong chay vé phia cudi song
nhung khong tang tuyén tinh. Nhu vy, c6 thé nhan dinh rang: Cr trong nudc
tham gia vao nhiéu qua trinh bién doi, chuyén hoa (bi sa lang vao tram tich va
bi hp thu boi hé thuc vat thay sinh séng trén song...).
e Doan 4 (DE), ham lugng Cr trong nudc tang manh so véi cac doan trudc,
cao hon han doan 5 (EG); Poan nay chay qua khu din cu dong dtc va c6 hon
50 lang nghé, co s& san xuat xa thai truc tiép vao séng Nhué, nhu:

- Cac lang nghé Hién Giang, doc bd song Nhué hang tan vai vun duoc
d6t hang thang.
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- Céc lang nghé gidy da: Thuong Yén, Gié Thuong, Gié Ha (huyén Phu

Xuyén), v6i khoang gan 1000 lao dong (nguon: World Bank 2016).

Ngoai ra doan 4 (DE) khong c6 Su giao Iuu véi nudc tir song Pay va song
Hong qua céc con sdong nhanh, nén nudc séng hoan toan 1a nudc thai tir nha
dan va tir cac co s& San XUAt.

Nhu vay, do bién dong ham luong Cr trong nudc ciing khong tuyén
tinh ma ting giam bat thuong. Can danh gia twong quan céc gia tri ndng do,
tan sb xuat hién, khoang cach va phan bd néng do dé nhan dién vi tri phat thai
Cr trén doc tuyén song.

3.4.6. Nhan dién ngudn chinh giy 6 nhiém Cr trén dong chay

Tur két qua phan tich nudc cac nim 2015 va 2016 cac bang 3.9 +3.16,
st dung thong ké md ta trén phan mém SPSS (xem phu luc 14, 16) thu dugc
két qua trong bang 3.20:

Bdng 3.20. Théng ké mé ta ham leong téng Cr trong cdc mau nuedc séng Nhué

trong hai ndm 2015 va 2016 trén phan mém SPSS

Ky hiéu S6 dot Gia trj’ Gia tri’ lon Trung vi 6 lach
mau quan sat | nho nhat nhat ' S
N1 4 0,009 0,012 0,0105 0,00129
N2 4 0,010 0,016 0,0130 0,00245
N3 4 0,011 0,017 0,0145 0,00252
N4 4 0,010 0,019 0,0135 0,00387
N5 4 0,010 0,015 0,0122 0,00222
N6 4 0,010 0,012 0,0112 0,00096
N7 4 0,010 0,016 0,0127 0,00250
N8 4 0,011 0,017 0,0132 0,00263
N9 4 0,016 0,020 0,0180 0,00183
N10 4 0,011 0,019 0,0142 0,00359
N11 4 0,013 0,026 0,0195 0,00695
N12 4 0,034 0,054 0,0427 0,00984
N13 4 0,021 0,029 0,0255 0,00412
N14 4 0,010 0,022 0,0160 0,00548
N15 4 0,016 0,032 0,0235 0,00818
N16 4 0,017 0,033 0,0250 0,00868
N17 4 0,016 0,030 0,0230 0,00702
N18 4 0,021 0,033 0,0275 0,00640
N19 4 0,022 0,037 0,0295 0,00810
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Bdng 3.21. Céc dai lwong cuc tri thong ké mé ta ham Zwoﬂg‘téng‘ Cr trong cdc mau neoc
song Nhué hai nam 2015 va 2016 bang phan mém SPSS

Pot N | Nhonhit | Lénnhat| Ny, | Trungvi | Do léch

Dot 1.2015 19 0,012 0,048 0,048 | 0,0228 | 0,0099

Dot 2.2015 19 0,010 0,035 0,035 | 0,0154 | 0,0063

Dot 1.2016 19 0,011 0,054 0,064 | 0,0231 | 0,0113

Dot 2.2016 19 0,009 0,034 0,034 | 0,0155 | 0,0063

Nhan thdy nong do Cr cao nhat ca 4 dot quan sat déu & mau Ny, ca & gia tri
min va max. Gia tri min ham luwong Cr tai Ny, cling 16n hon hau hét gia tri
max tai cac diém con lai. Tuy nhién can dénh gia tan suat quan sat va bién do
ham luong, st dung phan mém thong ké d6 hoa R véi thu dugc cac két qua:

e Tan suat quan sat & cac ham luong Cr khac nhau

Tir két qua thong ké mo ta trén hai bang 3.20 va 3.21 véi 19 diém lay mau
nuéc qua 4 lan do ham lugng Cr, ta thu duoc 76 quan sat c6 phan phdi ham luwong
Cr khac nhau (xem thém Phy lyc 14), biéu thi trén do thi histogram bang phan mém
thng ké d6 hoa R thu duoc két qua trén hinh 3.13:

20
18
16

S6 quan sat

20
15
£ 10

5

14

12

10

S6 quan sat
[ 4]

[=2]

0

N

N

0.01 0.02 0.03 0.04 0.05
Ham lwgng Cr

Hinh 3.13. Po thi Histogram — Tan sé quan sat ham lwong Cr
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Tir d6 thi hinh 3.13, trong tdng sé 76 quan sat cho thay:
- Ham luong Cr do duoc véi gia tri thap nhat 13 0,009 mg/L, cao nhat 1 0,054 mg/L.
- 85% sb quan sat ¢ ham luong Cr do dugc trong khoang: 0,009 + 0,029 mg/L.
- Ham luong Cr cao dot bién & mac > 0,04 mg/L chi xuat hién & hai lan do (0,048
va 0,054 mg/L), déu & mot vi tri 1dy mau nude 1a Ny,.
e M0 ta khoang ham luong Cr ¢ tirng mau nudc
Tir két qua théng ké mo ta trén hai bang 3.20 va 3.21, str dung do thi boxplot
bang phan mém théng ké d6 hoa R thu duoc két qua trén hinh 3.14:

Ham lwgmg Cr

Vi tri mdu nuwd'c

Hinh 3.14. Po thi Boxplot — Bién dj ham lwong Cr & tirng mau nudc
Ghi cha: Biém cham tron trong db thi 14 gia tri trung binh cua 4 lan do ctia cac mau
nude. Cac 6 (box) biéu thi khoang néng do Cr do duoc cua tirng mau.

Tir d6 thi trén hinh 3.14, nhan thay:
- Cac mau N; + Ny ¢6 ham lugng Cr dao dong kha nho, chiing t6 & khu vuc nay
ham luong Cr it thay doi.
- Céc mau Ny = Nig ¢6 ham luwong Cr dao dong kha 16n, ham luong Cr bién dong
manbh.
- Riéng mau nuéc Ny, ¢6 cac chi tidu théng ké cao hon han so v&i cac mau khac va

¢6 ham lugng Cr trung binh cao nhét (khoang 0,043 mg/L).
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Tur nhitng nhan xét trén, cho phép du doan cé su xa thai Cr cua cac co sé san Xuat

xung quanh dia diém lay mau nuéc Ny,.

MO ta truc quan gid trj ham lugng Cr & tirng mau nudc

Dé quan sat rd hon ham luong Cr ¢ cac mau nudc, st dung cong cu

mapping trén phan mém d6 hoa théng ké R tryc quan hoa hinh anh 19 diém

phan tich mau nuéc.
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Hinh 3.15. P6 hoa théng ké Vi tri mau nuée chira Cr
Ghi cha: Trén hinh 3.15, mdi vi tri 1dy mau nudce dugc biéu thi 1a mot diém cham

tron, kich ¢& chim tron biéu thi ham luong Cr.
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Tir db thi trén hinh 3.15, nhan thiy: Kich ¢& cac chdm tron c6 xu hudng ting
(trong d6i) tir dau ngudn xudng cudi nguodn, riéng mau Ny, (mau do) cé kich ¢& 16n
nhat.

Tom lal, tir cac nhan xét trén cho théy: Céac mau nuéc & dau nguon N; +
Ny c6 ham luong Cr twong dbi nho, cic mau phia cudi ngudn Nyg + Nig ¢6 ham
lwong Cr 16n hon. Riéng miu nudc Ny, ¢6 ham lugng Cr trung binh cao nhit. Cung
Vi Viéc phan tich va danh gia da dwa dén nhan dinh:

Nguon phdt thdi lén nhat vé Cr trén dong chay séng Nhué la cdc nguon

thdi xung quanh khu viuc cdu Cong Thdan (gan diém Ny, toa dé
20°41'36"N; 105°53'27"E).

3.5. HAM LUQNG Cr TRONG CAC MAU RAU NGHIEN CUU
- Phan tram chét kho ngon rau va ré rau duoc tinh theo cac cong thuc sau:

a,r = %chatkhongonrau = m:‘nR—loo (%) (CT3.3)

0
NR

- Sau khi v co hda mau rau kho va axit hoa, chuyén vé dang dung dich, oxi
hoa loai ino can va do d6 hap thu quang A, dua vao phuong trinh dudng
chuan tinh dugc nong do ¢; (mg/L), tir d6 tinh ham luong Cr (X&) trong 1 kg
mau rau tuoi ban dau:
XNR = V(;Cilvﬂ (mg Cr/kg ngon rau tuoi) (CT3.4)
v'.m,,.100 '

Trong d6:  ayg la phan tram chét kho trong ngon rau (%).

mQg 12 khbi luong tuoi ciia ngon rau (g).

Mg 13 khéi luong chat kho cta ngon rau (g).

v 1a thé tich binh tao phan tmg mau (v = 25 mL).

ci 1a nong d6 xac dinh duoc trong binh do mau (mg/L)

Vv° 14 thé tich tao phan tng mau hut tir binh dinh mac V° (mL).

V{ 1a thé tich binh dinh mac (V2 = 50 mL).



98

- Tai mdi dja diém, cac mau déu duoc phan tich 1ap lai 3 l1an. Két qua trung
binh cua hai dot phan tich 1 két qua ham lwong Cr cuia mau rau ¢ dia diém do
trong mot nam.
3.5.1. Két qua phan tich ham lwgng Cr trong rau tai doan 1 (AB)

Két qua phan tich ham lugng tong Cr trong rau trong nam 2015-2016
dugc trinh bay trong cac bang 3.22 va 3.23

Bdng 3.22. Ham liong Cr trong rau mudng doan 1 (AB), mau Ry ndm 2015

\ii tr, Dot anr A Ci XNRi XNR (Xnr)TB
mau rau (%) (mg/L) (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)
0,063 | 0,075 0,081
1 |8,69]| 0,065 | 0,077 0,084 0,082 + 0,009
Chém 0,062 | 0,074 0,080
Ry 0,056 | 0,067 0,072 007
2 |8,65]| 0,055 | 0,065 0,070 0,070 £+ 0,009
0,053 | 0,063 0,068

Bdng 3.23. Ham lwong Cr trong rau muong doan 1 (AB), mau Ry nam 2016

Vi tri, ot anr A Ci XNRi XNR (Xnr)TB
x Y i
mau rau (%) (mg/L) (mg Cr/kg)| (mg Cr/kg) (mg Cr/kg)

0,080 | 0,095 0,102
1 |8,57]0,081 | 0,096 0,103 | 0,102 + 0,003
Chém 0,080 | 0,095 0,102

R1 0,066 | 0,079 0,085
2 |8,62]| 0,068 | 0,081 0,087 | 0,087 + 0,009
0,070 | 0,083 0,089

0,095

Két qua trén bang 3.22 va 3.23 cho thay miu rau R; c6 noéng do Cr
(trong hai nim) dao dong tir 0,076 + 0,095 mg/kg. Mau rau duoc tudi nuéc
dau ngudn song Nhué, do duge pha lodng boi nude séng Hong chay vao, nén
chtra ham luwong Cr thap, do d6 su tich lity Cr twong tng ciing thap.

3.5.2. Két qua phén tich ham lwong Cr trong rau tai doan 2 (BC)
Két qua phan tich hai mau rau R, va Rj thudc doan 2 (BC) duoc trinh
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bay trong bang 3.24 va 3.25:

Bdng 3.24. Ham luwong Cr trong cdc mau rau muong ¢ doan 2 (BC) ndm 2015

Vi tri, Dot | AR | A Ci XNri XNR (XnRr)TB
mau rau (%) " | (mg/L) | (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)
0,082 | 0,098 0,106
. 1 |8,62]| 0,080 0,095 0,102 0,105+0,010
Cau Ha
0,082 | 0,098 0,106
Dong 0,101
R 0,075 | 0,089 0,098
? 2 (8,770,074 | 0,088 0,096 0,097+0,005
0,074 | 0,088 0,096
0,103 | 0,123 0,134
i 1 /8,710,100 | 0,119 0,130 0,132+0,009
- 0,102 | 0121 | 0132
Trang 0,12
R 0,082 | 0,098 0,106
: 2 (8,660,082 | 0,098 0,106 0,107+0,005
0,084 | 0,100 0,108

Bdang 3.25. Ham lipng Cr trong cdc mau rau muong ¢ doan 2 (BC) nim 2016

\{i tri, Pot anr A Ci XNRi XNR (Xnr)TB
mau rau | (%) ' | (mg/L) | (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)
0,081 | 0,096 0,105
1 (8,720,082 | 0,098 0,107 0,106 + 0,005
Cau HP 0,082 | 0,098 0,107
0,097
R 0,068 | 0,081 0,088
2 |8,68] 0,068 | 0,081 0,088 0,087 + 0,005
0,066 | 0,079 0,086
0,092 | 0,110 0,119
. 3 18,670,092 0,110 0,119 0,120 + 0,007
Cau
, 0,095 | 0,113 0,122
Trang 0,11
R 0,077 | 0,092 0,099
3
4 |8,65]| 0,077 | 0,092 0,099 0,100 +0,010
0,080 | 0,095 0,103

Két qua trén bang 3.24 va 3.25 cho thay: hai mau rau R, va R c6 ham

luong Cr (trong hai nam) kha thap, dao dong tir 0,097 + 0,120 mg/kg ngon rau
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tuoi. Piéu nay phu hop véi ham luong Cr twong tng trong nudc.
3.5.3. Két qua phan tich ham lwgng Cr trong rau tai doan 4 (DE)

Két qua phan tich ham lugng tong Cr trong rau tai doan 4 nam 2015
dugc trinh bay trong bang 3.26.

Bdng 3.26. Ham lieong Cr trong cdc mau rau muong & doan 4 (DE) nam 2015

Vi tri, mau Dot anRr A Ci XNRi XNR (XnR)TB
rau (%) (mg/L) | (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)
0,115 | 0,137 0,150
1 |8,73|0,118 | 0,140 0,153 0,151 + 0,007
Chat Cau 0,116 | 0,138 0,151 0130
R4 0,086 | 0,102 0,109 '
2 |852|0,086 | 0,102 0,109 0,109+0
0,086 | 0,102 0,109
0,108 | 0,129 0,140
1 |8,68]|0,105| 0,125 0,136 0,138 + 0,009
Tram bom 0,106 | 0,126 0,137
TP 0,122
Re 0,083 | 0,099 0,107
2 |8,63|0,080 | 0,095 0,102 0,105+ 0,011
0,082 | 0,098 0,106
0,191 | 0,227 0,249
1 |8,77|0,195| 0,232 0,254 0,252 £ 0,011
Ng Xuyén 0,194 | 0,231 0,253 0.922
Re 0,151 | 0,180 0,193 '
2 |859|0,148 | 0,176 0,189 0,192 £ 0,011
0,152 | 0,181 0,194
0,140 | 0,167 0,179
. 1 |857(0,141| 0,168 0,180 0,180 + 0,004
Dong
Quan 0,142 | 0,169 0,181 0.160
R, 0,110 | 0,131 0,141
2 8,640,110 0,131 0,141 0,139 £ 0,013
0,106 | 0,126 0,136
0,152 | 0,181 0,193
. 1 |851|0150| 0,179 0,190 0,192 + 0,007
Dong
Vinh 0,152 | 0,181 0,193 0171
Re 0,118 | 0,14 0,151
2 |8,62|0,116 | 0,138 0,149 0,150 + 0,005
0,116 | 0,138 0,149
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Bang 3.26. (tiép theo)

Vi tri, mau angr Ci XNRi XNR (XnR)T8
Dot A
rau (%) (mg/L) | (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)

0552 | 0,657 0.702
1 |855[0555| 0661 0706 | 0,705 + 0,010
H

P 0.555 | 0661 0.706

Thanh 0,594
0,382 | 0,455 0,481

e 2 [8460,385| 0,458 0,484 0,482 + 0,007
0,382 | 0,455 0,481
0,570 | 0,679 0,719
’ 1 |8,47 (0,568 | 0,676 0,716 0,716 £ 0,011
Cong

. 0,566 | 0,674 0,714
Than 0,606
0,391 | 0,465 0,496

o 2 |853]0,392 | 0,467 0,498 0,496 + 0,009
0,389 | 0,463 0,494
0,308 | 0,367 0,397
1 |8,66 0,308 | 0,367 0,397 0,396 + 0,010
Dong

0,305 | 0,363 0,393
Ngac 0,364
0,253 | 0,301 0,330

o 2 |8,76]0,252 | 0,300 0,329 0,331+ 0,011
0,256 | 0,305 0,334
0,278 | 0,331 0,348
’ 1 |8,42(0,277| 0,330 0,347 0,348 + 0,007
Thong

) 0,280 | 0,333 0,350
Nhat 0,300
0,198 | 0,236 0,255
2 |866(0,194 | 0,231 0,250 0,252 +£ 0,011

0,196 | 0,233 0,252

e K&t qua phan tich ham lwgng téng Cr trong rau tai doan 4 nam 2016

dugc trinh bay trong bang 3.27.
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Bdng 3.27. Ham liong Cr trong cdc mau rau muong ¢ doan 4 (DE) ndam 2016

Vi tri,
x anr Ci XNRi XNR (Xnr)TE
mau | bot A
U (%) (mg/L) (mg Cr/kg)| (mg Cr/kg) (mg Cr/kg)
0,156 | 0,186 0,199
Chat 1 (855 0,159 | 0,189 0,202 | 0,201 + 0,007
Cau 0,158 | 0,188 | 0,202 0,201
R4 5 Duong dé dang thi cong nén khong
lay dwoc miu rau
0,228 | 0,271 0,293
Tram
N 1 864 | 0,226 | 0,269 0,291 | 0,293 + 0,009
m
'?P 0,229 | 0,273 0,295 0,293
R 5 Puong dé dang thi cong nén khong
° lay dugc mau rau
0,256 | 0,305 0,333
_ 1 |8,74| 0,256 | 0,305 0,333 | 0,333 40,003
Nghiém
0,257 | 0,306 0,334
Xuyén 0,281
R 0,179 | 0,213 0,228
° 2 |858| 0,181 | 0,215 0,231 | 0,229 + 0,009
0,178 | 0,212 0,227
0,150 | 0,179 0,194
. 1 (8,67 | 0,146 | 0,174 0,189 | 0,191+0,011
Dong
0,147 | 0,175 0,190
Quan 0,155
R 0,094 | 0,112 0,121
! 2 1862 0,092 | 0,110 0,119 | 0,119+0,011
0,091 | 0,108 0,116
0,148 | 0,176 0,193
. 1 (8,76 | 0,145 | 0,173 0,189 | 0,190 + 0,010
Dong
. 0,145 | 0,173 0,189
Vinh 0,156
R 0,094 | 0,112 0,121
° 2 |864| 009 | 0,113 0,122 | 0,121 + 0,007
0,092 | 0,110 0,119
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Bang 3.27. (tiép theo)

Vi tri, ot anr A Ci XNRi XNR (XnR)TB
maurau | | (%) ' (mg/L) [(mgCr/kg) | (mg Cr/kg) (mg Cr/kg)

0,326 | 0,388 0,419
Hop 1 |863| 0,326 0,388 0,419 0,418 + 0,005
' 0,325 | 0,387 0,417

Thanh 0,370
0,249 0,296 0,320

Ro | 2 | 865 0250 | 0298 | 0322 | 0:321+0,005
0250 | 0298 | 0,322
0437 | 0520 | 0,569

Céng | 1 |875| 0438 | 0521 | 0570 | 0,5710,009

Thin 0,440 0,524 0,573 0,472

0,288 0,343 0,373

Ruo 2 | 869 0286 | 0340 0,369 | 0,372+0,013
0290 | 0,345 0,375
0332 | 0,395 0,427

Pong 1 |865| 0334 | 0398 0430 | 0,429 +0,009

Ngac 0,335 0,399 0,431 0.377

0,256 0,305 0,327

Ru 2 | 858 0252 | 0,300 0322 | 0,324+0,013
0,252 | 0,300 0,322
0272 | 0324 0,349

Théng 1 |861]| 0275 | 0,327 0352 | 0,351+ 0,007

Nhét 0274 | 0326 | 0351 0,25
0190 | 0226 | 0241
Ruz 2 | 854 0186 | 0221 0236 | 0,238+0,013

0,186 0,221 0,236

Poan 3 (CD) nam trén ving d6 thi, khé thuc hién viéc ldy miu nudc va
hoan toan khong c6 diém ldy mau rau. Ving ven d thi, doan 4 (DE), s6 co s&
san xuat, lang nghé san sat, xen k& cac ving nong nghiép. Rau muéng duoc
trong ven bo va cac rudng rau hai bén bo dé song Nhug, sir dung nudc song
lam nguén nudc tudi truc tiép. Cac tram bom nhu Tién Phong, Nguyén Trii,

Cao X4 ... ¢6 cong suat 16n, lay nude song Nhué tudi cho cac ving canh tac.
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Theo Quyét dinh sé: 5168/QD-UBND TP Ha Nai (08/10/2014) thuc hién
Quyét dinh cua Chinh phu sb: 1435/QP-TTg (18/08/2014), Ban hanh ké
hoach thuc hién dé an tong thé bao vé méi truong luu vuc song Nhué - song
Pay dén nam 2020; 1ong song Nhué duoc nao vét, dé song Nhué duoc chinh
trang, boi dap theo timg doan, qua trinh cai tao nay ciing lam qué trinh 1y
mau moi truong bi gian doan (cac mau R, va Rs). Vi tri gan tram bom Hung
Hién Tiéu, thudc xa Hién Giang, Thuong Tin (khu vuc c6 nghé tu phat 1am
g6i, dém mut tir vai vun, thudng xuyén dbt vun vai thai doc hai bén bod song)
chi lay dugc 1 luot mau nam 2015, sau d6 phai dung lai va quyét dinh ngung
nghién ctu vi tri nay. Mit khéc, cling vi Iy do thi cong bdi ddp dé diéu, sang
2016 vi tri mau rau R, va Rs huyén Thuong Tin cling khong 1dy duoc mau
nita, nhung da xac dinh duoc 3 mua, do vay quyét dinh van cong b két qua.

Két qua ham lugng Cr trong rau muong ¢ doan DE ¢ 0,122 + 0,606; vi tri
mau rau mudng c6 ham luong Cr cao bat thudng & vi tri Rio gan cau Cong
Than, mot bén cau thuéc Lang Than, Minh Puc, huyén Ung Hoa mot bén cau
thudc Xa Phu Yén, huyén Phi Xuyén ciing phu hop véi ndng do Cr cao bat
thuong trong nudc & mau Nio; ¢6 18 nguyén nhan do sy ton tai da dang vé sé
luong va loai hinh lang nghé & khu vuc nay, dic biét 1a cac lang nghé vai vun
va giay da.

Cac mau Rg, Ry va Ry; déu ¢6 ham luong Cr cao hon vao mua khé va
vuot ngudng cho phép néu ap Tiéu chuan thuc pham caa Trung Quéc, nhung
Van nam trong tiéu chuan néu ap Tiéu chuan thuc pham cta M.

Dt rau mudng duogc sir dung 1am rau dn hang ngay, c6 ving dung téi 6
+ 9 thang 1 nam, nhung khong phai ngay nao ciing dung, nhat 1 lugng dung
rau tuoi, tra ctru cac Nién giam thong ké ciing thdy khong chi 16 lwong rau an
hang ngdy, nhit 1a rau mudng, boi viy chua co di co sé dé danh gia cac chi
s6 HQ va CR trén dbi tuong thuc pham nay khi danh gid, udc lugng rai ro

gay bénh.
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3.5.4. Két qua phan tich ham lwong Cr trong rau tai doan 5 (EG)

Poan 5 (EG) c6 diém E 1a diém noi gitra TP. Ha Noi va tinh Ha Nam,
cling 1a diém giao gitra cac huyén Duy Tién, Ung Hoa va Phu Xuyén. Bén hitu
c6 chi luu 13 song Keo d6 vao song Nhué dem theo cac chét thai tir cac lang
nghé Kham trai ¢ xa Chuyén My, cac lang nghé dét lya & Nha X4 ... con bén ta
hting toan bo nudc thai tir cac khu cong nghiép Phu Ly Ha Nam. Poan 5 (EG)
qua trinh 14y mau thuan tién hon, sb lugng rudng rau canh tac hai bén séng day
dic, lya chon 3 diém lay dién hinh ky hiéu Ry, Ry va Rys. Két qua phan tich
ham luong tong Cr trong rau mudng doan 5 nim 2015 va 2016 duoc trinh bay
trong cac bang 3.28, 3.29.

Bdng 3.28. Ham leong Cr trong cdc mau rau muong & doan 5 (EG) nim 2015

Vi tr, Dot anr A Ci XNRi XNR (XnR)TB
mAau rau | (%) ! (mg/L) | (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)

0,334 | 0,398 0,436

1 |8,77 0,331 | 0,394 0,432 0,434 + 0,009
Nhat Tyu 0,332 | 0,395 0,433

0,394

Ris 0,273 | 0,325 0,351

2 |864]0,276 | 0,329 0,355 0,354 £ 0,010

0,276 | 0,329 0,355

0,232 | 0,276 0,298

1 8,630,234 | 0,279 0,301 0,300 + 0,007
Tho Lo 0,234 | 0,279 0,301
0,258
=~ 0,169 | 0,201 0,216
2 |86 (0,170 | 0,202 0,217 0,215 + 0,009
0,166 | 0,198 0,213
0,451 | 0,537 0,581
1 |865|0450 | 0,536 0,580 0,581 + 0,004
Lio Ciu 0,452 | 0,538 0,582
0,458
Ris 0,259 | 0,308 0,333
2 |865|0,262| 0,312 0,337 0,335 + 0,009

0,260 | 0,310 0,335
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Két qua phan tich ham lugng Cr trong cac mau rau mudng doan 5 (EG) nim
2016 duogc trinh bay ¢ bang 3.29:

Bdng 3.29. Ham liong Cr trong cdc mau rau muong & doan 5 (EG) nam 2016

Vi tri, Dot anr A Ci XNRi XNR (XnR)TB
x Y i
mau rau (%) (mg/L) | (mg Cr/kg) (mg Cr/kg) (mg Cr/kg)
0,280 | 0,333 0,359
1 |8,63|0,284| 0,338 0,365 0,362 + 0,013
Nhat Tyu 0,281 | 0,335 0,361
0,311
Ris 0,202 | 0,240 0,259
2 18,620,204 | 0,243 0,262 0,260 + 0,009
0,201 | 0,239 0,258
0,286 | 0,340 0,364
1 18,560,287 | 0,342 0,366 0,366 + 0,011
Tho Lao 0,290 | 0,345 0,369
0,306
Rig 0,195 | 0,232 0,247
2 | 85 (0,193 | 0,230 0,244 0,245 + 0,007
0,194 | 0,231 0,245
0,330 | 0,393 0,421
1 18,560,331 0,394 0,422 0,422 + 0,004
Lio Cau 0,332 | 0,395 0,423
0,372
Ris 0,251 | 0,299 0,319
2 1853]|0,254| 0,302 0,322 0,321 + 0,007
0,253 | 0,301 0,321

Két qua phan tich ham lugng Cr trong rau ¢ doan 5 (EG) dao dong
trong khoang 0,258 = 0,458 mgCr/kg rau twoi, déu nam trong giéi han cho
phép cua cac tiéu chuan Qudc Té, trong d6 noi chung, mua kho c6 két qua
phan tich cao hon mua mwa. Mtia mua luu lugng dong chay ting, dong thoi

rau st dung nudc tudi song Nhug it hon.
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3.5.5. Tong hop két qua phén tich ham lwong Cr trong rau mudng trén
bo song Nhué hai nam 2015 va 2016

Bdang 3.30. Tang hop két qua phdn tich ham heong Cr trong cde mau rau muong (Ry— Rys)
trén bo song Nhué trong hai nam 2015 va 2016

Poan s Ham luong tong Cr Ham lugng trung
R Tén mau . . <
song Rau (mg Cr/kg rau tuoti) binh 2 nam

Nam 2015 Nam 2016 (mg/L)
AB Ry 0,076 0,095 0,086
R, 0,101 0,097 0,099
BC R3 0,120 0,110 0,115
R4 0,130 0,201 0,166
Rs 0,122 0,293 0,208
Re 0,222 0,281 0,252
R; 0,160 0,155 0,158
DE Rs 0,171 0,156 0,164
R 0,594 0,370 0,482
Rio 0,606 0,472 0,539
Ri; 0,364 0,377 0,371
R1» 0,300 0,295 0,298
Ris 0,394 0,311 0,353
EG Ri4 0,258 0,306 0,282
Ris 0,458 0,372 0,415

Dién bién nong do Cr trong rau trong 02 nam 2015 va 2016 dugc biéu
thi trén do thi hinh 3.16;

0,7

0,6

0,5

0,4

0,3

Ham lugng Cr (mg/kg)

0,2

0,1 I
0 rau| R1 | R2 | R3| R4 | R5|R6|R7|R8|R9|R10/R11|R12|R13|R14|R15
Nam 2015 0,08/ 0,1 |0,12/0,13|0,12|0,22|0,16/0,17|0,59|0,61|0,36| 0,3 |0,39|0,26|0,46
Nam 2016 0,1/0,1/0,11| 0,2 |0,29/0,28/0,16/0,16/0,37/0,47/0,38| 0,3 |0,31/0,31|0,37
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Hinh 3.16. So' d6 bién doi ham lwong Cr trong rau muong trén bo séng Nhué

nam 2015 va 2016

Ké&t qua phan tich ham lugng tdng Cr trong ngon rau mudng (nim 2015
va 2016) déu dao dong ¢ muc 0,076 + 0,606 mgCr/kg, trung binh trong 2 nam:
dao dong & muc 0,086 + 0,539 mgCr/kg rau tuoi. Nghia 1a ham luong Cr trong

rau mudng ¢ cac doan khac nhau 1a rit khic nhau, ting cao nhat & khu vuc
huyén Phu Xuyén, Ung Hoa. Nhiéu mau phan tich nam 2015 ¢6 ham luong Cr

cao hon nam 2016, c6 1€ do luu lugng dong chay nam 2016 16n hon 2015. Ham

luong Cr tich lily trong rau ting cao hon liéu c6 tuong ng vai ndng d6 Cr tang

trong nudc? Pidu ndy s& dugc i giai & phan phan tich twong quan.

Bang 3.31. So sdnh ham lwong Cr trong rau muong Véi cdc logi rau qud khdc

Két qua phan tich Cr
trong rau mudng
song Nhu¢, Ha Noi,
Viét Nam nam 2015
- 2016

Ham luong Cr trong mot s6 loai rau qua cia cac tac gia khac

Trung binh trong 2
nam: dao dong o
muc 0,086 + 0,539
mgCr/kg rau tuoi.

- O Viét Nam, tac gia Poan Chi Cuong di dua ra két qua
phan tich ham lugng Cr trong rau muéng ¢ Hoa Vang Pa
Ning 1a Cr (1.484mg/kg) — tap chi Khoa hoc va Cong nghé
PH Da Nang S6 9(82).2014; Trang: 38-42.

- Tac gia [27] cong bd nam 2013 vé ham luong Cr trong Ché
¢ Tan Cuong Thai Nguyén 1a 0,209 + 0,221 mg/kg.

- Theo [121] téng ham lugng Cr trong hau hét cac loai thuc
pham thuong tir 10 = 1.300 pg/kg; ham luong Cr trong rau 1a
30 + 230 pg/kg, trong qua lam thuc pham 1a 20 + 510 pg/kg.
- Theo [136] két qua phan tich céc loai trai cdy va rau & Ba
Lan nam 2001, ham lugng Cr dao dong tr < 1 =+ 183 pg/kg).

- Két qua phén tich mot sb loai rau qua tai cac cho cua thanh
phd Karachi: Cr trong qua bi ngd (0,45 pg/g), ca chua (0,70
ng/g), cu cai duong (0,71 pg/g), ca rot (0,95 pg/g), bap cai
(1,01 pg/g), rau bina (1,08 pg/g), mu tat (1,05 pg/g) ... [89].
- Wiestawa va cong su da dua ra két qua phan tich Cr trong
mét sb thuc vat: dau tay (32 pg/kg) va dua chudt (19 pg/kg)
[136].




3.5.6. Phan tich twong quan, xac dinh hé sé tich tu sinh hoc ciia Cr trong

rau muong va danh gia rii ro sirc khoée

va ham lugng Cr trung binh trong rau tai bang 3.30, cho phép phan tich tuwong
quan (R), chi s6 tich tu sinh hoc (BAF) cua Cr trong rau muéng va danh gia
rai ro suc khoe (RQ). Bé co su trong quan giita cac ham x va y, cac chi sb: R,
BAF, RQ chi duoc tinh & cac dja diém c6 phan tich dong thoi ham luong Cr
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trong nude va rau. Két qua danh gia cac chi s6 trén bang 3.32:

Tur két qua tong hop ham lugng Cr trung binh trong nudc tai bang 3.19

Bang 3.32. Ham luwong Cr trung binh trong nuoc, rau va danh gia RQ

T Pia diém Ki hiéu miu Cormte | Cornga RQ
(mg/L) (mg/kg)

1 | Céng Lién Mac Ny, Ry 0,011 0,086 0,172
2 | Cau Ha Pong N3, R, 0,015 0,099 0,198
3 | Cau Trang N4, Rs 0,014 0,115 0,230
4 | Thon Chat Cau Ng, R4 0,012 0,166 0,332
5 | Xa Nghiém Xuyén Ng, Re 0,014 0,251 0,502
6 | Cau Pong Quan No, R; 0,019 0,158 0,316
7 | Lang Pong Vinh N1o, Rg 0,015 0,163 0,326
8 | Thon Hop Thanh Ni1, Ro 0,019 0,482 0,964
9 | Cau Cong Than N1z, Rio 0,043 0,539 1,078
10 | Lang Péng Ngac N1, Ry 0,026 0,371 0,742
11 | Lang Thong Nhat N1, Ri 0,017 0,297 0,594
12 | Cau Nhat Tuu Nis, Ris 0,024 0,352 0,704
13 | Xom Péng N1, R 0,026 0,282 0,564
14 | Thén Lio Cau N17, Ris 0,023 0,415 0,830
Trung binh | 0,020 0,270 | 0,539

Tur bang 3.32 xac dinh duoc:
- Hé s6 tuong quan theo cong thitrc CT1.14 tinh duwoc R = 0,779. Tir d6 tinh
gia tri kiém dinh tuong quan: theo CT1.15 ta 6 tig = 12,295 > t15. 9590 = 2,179.
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- Tinh dugc hé s tich tu sinh hoc BAF theo CT1.16 1a BAF = 13,5.

Gia tri R = 0,779 cho thiy 16 rang c6 méi tuong quan gitta ham lugng
Cr trong nudc va trong rau. Gia tri BAF = 13,5 > 1 chang to rang rau muéng
c6 kha ning tich lity sinh hoc vai Cr hay rau mudng thudc loai “thuc vat tich
tu” Cr.

Dé thay rd6 hon mdi nhitng lién hé nay, biéu dién trén hinh 3.17:

1,2
: mgCrkg
. ngudng cho phep
0,8
CCr — nuwirc
05 CCr — ngrau
0.4 RQ
0,2

1 1 S 4567 8 9101112182415 man méi tnrong
Hinh 3.17. So' do chi sé rii ro gdy bénh RQ vng véi cdc mdau rau
- Panh gia rui ro suc khoe (RQ) cho nguoi dan str dung rau mudng nhiém Cr
do tich tu sinh hoc:
Tir bang 3.31 va hinh 3.17 cho thay chi c6 mau rau Ry c6 RQ = 1,078 > 1
thuoc loai c6 kha niang gay rui ro suc khoe cao, ciac mau con lai déu cé: 0,1 <

RQ < 1,0 thudc loai ¢6 kha nang gay rui ro suc khoe & muac trung binh.

3.6. HAM LUQNG Cr TRONG CAC MAU GAO NGHIEN CcUU
- Phan tram chat kho trong gao duoc tinh theo cong thirc 3.5:

b, =%chatkhogao = mG'}OO (%) (CT3.5)
m

G
- Ham luong Cr trong 1 kg gao thuong pham (Y ) duoc tinh theo cong thic
CT 3.6:
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_v.e,.VEbg

Yo = m (mg Cr/kg gao thuong pham) (CT3.6)

Trong do:

bg 14 phan traim chat kho trong gao (%).

m¢ 1a khéi luong gao thuong pham (g).

mg 1a khéi lugng chat kho cua gao (g); 1ay mg = 10 g.

v 1a thé tich binh do mau (= 25 mL).

ci 1a nong d6 x4c dinh dugc trong binh do mau (mg/L)

Vv° 14 thé tich tao phan tng mau hut tir binh dinh mac V° (mL).

V@ 14 thé tich binh dinh muc (V2= 50 mL).

Cac miu déu duogc phan tich 1ap lai 3 1an. Két qua trung binh cua hai

dot phan tich 1a két qua ham lugng Cr ciia mau gao & dia diém dé trong mot

nam.

3.6.1. Két qua phan tich ham lwong Cr trong cic miu gao tai doan 4 (DE)

Céc rudng lta canh tac tai doan 4 (DE) lay nudc song Nhué tir cac tram
bom nhu Gia Khanh, Xém, Hau Banh, Vinh M 2 ¢ huyén Thuong Tin va cac
tram bom Dong Tién, Pong Sau, Tri Trung, Pao X4, Noi Coi, Hoang Pong,
Pong Vinh, Gia Phu, Trung Thuong, L& Nhué 1 & 2, Ngo Ha, B6i Khé, Van
Tu, Cuu, Phu Yén, Trung Nghia thuéc huyén Phu Xuyén va hai tram bom
Than va Manh Tan thudc huyén Ung Hoa. Trong d6 ba tram bom L& Nhué 2,
Than va Manh Tan déu c6 14 may loai 4000 m*/h con tram 16n nhat duoc trang
bi 12 may bom loai 8000 m%h. Dién tich trong lua & cac huyén Thudng Tin,
Phu Xuyén va Ung Hoa lan lugt 1a 6.601; 9.646 va 11.729 ha cung cap thyc
pham cho hon nira triéu dan.

Két qua phan tich ham luong téng Cr trong gao tai doan 4 nim 2015 -
2016 duoc trinh bay trong cac bang 3.33 va 3.34:
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Bang 3.33. Ham luong Cr trong cdc mau gao tai doan 4 (DE) nam 2015

Tén Dot be A Ci Yai e (Yo)e
mau 0 (%) ! (mg/L) | (mgCr/kg gao) | (mgCr/kg gao) | (mgCr/kg gao)
0,074 | 0,088 0,473
Chit 1 |859 | 0072 | 0,086 0,462 0,467 + 0,024
Y 0,073 | 0,087 0,467 0.458
e, 0,070 | 0,083 0,445 !
2 | 8582 | 0069 | 0,082 0,440 0,449 + 0,047
0,072 | 0,086 0,461
0,108 | 0,129 0,692
1 | 858 | 0110 | 0,131 0,703 0,701 + 0,037
Vinh B6 0,111 | 0,132 0,709 0.683
G, 0,103 | 0,123 0,660 !
2 | 8580 | 0104 | 0,124 0,665 0,665 + 0,022
0,105 | 0,125 0,670
0,084 | 0,100 0,537
. 1 | 8585 | 008 | 0,102 0,547 0,538 + 0,035
Nghiem 0,083 | 0,099 0,531 0510
G-‘i 0,075 | 0,089 0,477 !
2 | 8578 | 0076 | 0,090 0,483 0,481 + 0,015
0,076 | 0,090 0,483
0,115 | 0,137 0,735
Hop 1 | 8587 | 0119 | 0,142 0,762 0,749 + 0,058
Ther 0,118 | 0,140 0,751 0.720
e, 0,107 | 0,127 0,681 !
2 | 8575 | 0108 | 0,129 0,691 0,069 + 0,035
0,109 | 0,130 0,697
0,235 | 0,280 1,502
Céng 1 |8582 | 0234 | 0279 1,496 1,491 + 0,061
Toas 0,231 | 0,275 1,475 1446
G 0,220 | 0,262 1,403 !
2 85,65 0,219 0,261 1,397 1,401 + 0,015
0,220 | 0,262 1,403
0,196 | 0,233 1,249
Don 1 | 8576 | 0199 | 0,237 1,270 1,256 + 0,052
Ngaf 0,196 | 0,233 1,249 1215
G 0,183 | 0,218 1,167 !
2 | 8565 | 0185 | 0,220 1,178 1,174 + 0,027
0,185 | 0,220 1,178
0,204 | 0,243 1,305
Théng 1 |8592| 0208 | 0,248 1,332 1,316 + 0,062
b 0,205 | 0,244 1,310 L 276
G, 0,194 | 0,231 1,237 !
2 | 8568 | 0195 | 0,232 1,242 1,235 + 0,035
0,192 | 0,229 1,226
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Bang 3.34. Ham luwong Cr trong cdc mau gao tai doan 4 (DE) ndm 2016

Ten | | b A Ci Yoi Yo (Yo)ts
mau o (%) ! (mg/L) | (mgCr/kg gao) | (mgCr/kg gao) | (mgCr/kg gao)
0,071 | 0,085 0,456
Cha | 1 | 8582 | 0072 | 0086 0,461 0,458 + 0,013
iy 0,071 | 0,085 0,456 0.442
&y 0,066 | 0,079 0,423 '
2 |8562| 0066 | 0,079 0,423 0,425 £ 0,013
0,067 | 0,080 0,428
0,096 | 0,114 0,612
Vi, | 1 | 858510097 | 0115 0,617 0,619 + 0,035
8% 0,098 | 0,117 0,628 0.507
c, 0,090 | 0,107 0,573 ’
2 |8565| 0091 | 0,108 0,578 0,575+ 0,013
0,090 | 0,107 0,573
0,083 | 0,099 0,532
N 1 |8593| 0081 | 0,09 0,516 0,521 + 0,04
N}%ﬁ;eef;l 0,081 | 0,096 0,516 0,498
G, 0,073 | 0,087 0,467 ’
2 | 858 | 0,075 | 0,089 0,477 0,474 £ 0,025
0,075 | 0,089 0,477
0,139 | 0,165 0,885
Hop 1 | 8582 0140 | 0,167 0,896 0,885 + 0,047
Thanh 0,137 | 0,163 0,874 0.860
Cs 0,130 | 0,155 0,83 '
2 |8572| 0130 | 0,155 0,83 0,835 + 0,04
0,133 | 0,158 0,846
0,239 | 0,285 1,53
Céng 1 |8588| 0242 | 0,288 1,546 1,541 + 0,04
ToAn 0,242 | 0,288 1,546 1597
G 0,236 | 0,281 1,506 '
> 2 | 8577 | 0,236 | 0,281 1,506 1,513 £ 0,055
0,239 | 0,285 1,528
0,204 | 0,243 1,304
Don 1 | 8583 0203 | 0,242 1,298 1,300 0,015
Ngaf 0,203 | 0,242 1,298 1280
. 0,196 | 0,233 1,249 '
6 2 |8575| 0,198 | 0,236 1,265 1,260 + 0,040
0,198 | 0,236 1,265
0,181 | 0,215 1,155
Théng 1 85,93 | 0,183 0,218 1,171 1,160 + 0,040
Nhat 0,181 | 0,215 1,155 1131
5 0,172 | 0,205 1,099 '
! 2 |8578| 0,173 | 0,206 1,104 1,101 0,013
0,172 | 0,205 1,099
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Két qua phan tich ham lwong Cr ctia 7 mau gao (G; + G;) thudc doan
4(DE) trong 2 nim déu dao dong & muc 0,442 + 1,527 mg/kg gao. Ham luong
Cr thap nhat 1a mau G, (Trat Cau, Tién Phong Thuong Tin), cao nhat 1a mau
Gs (thuoc khu vire cau Cong Than). Gia tri nay ciing cao tuong tu véi két qua
phan tich ham lugng Cr trong rau (mau Ry, — cao nhét) va ham lugng Cr trong
nuéc (Mau Ny, cao nhit) déu ¢ khu vuc cau Céng Than. Trong s6 7 mau gao
phan tich & doan nay thi ¢6 téi 3 mau (Gs, Gg va G) vuot tiéu chuan cho phép
vé tiéu chi Cr trong ngil coc cua ca Mi va Trung Qudc.

3.6.2. Két qua phén tich ham lwgng Cr trong cic miu gao doan 5 (EG)
Két qua phan tich ham luong téng Cr trong gao tai doan 5 nim 2015 -
2016 duogc trinh bay trong cac bang 3.35 va 3.36
Bdng 3.35. Ham liong Cr trong cde mau gao tai doan 5 (EG) ndam 2015

. x bG Ci yGi Yo (YG )TB
Tén mau | Pot A
(%) (ML) | (mgCrikg gao) | (MGCr/kg gao) | (mgCr/kg gao)
0,152 | 0,181 0,972
X 1 85,93 | 0,150 | 0,179 0,961 0,961 + 0,045
Nhat
' 0,149 | 0,177 0,951
Tuu 0,923
s 0,140 | 0,167 0,894
8
2 85,7 | 0,138 | 0,164 0,878 0,885 + 0,035
0,139 | 0,165 0,884
0,137 | 0,163 0,874
1 85,81 | 0,133 | 0,158 0,847 0,860 + 0,058
Tho Lao 0,134 | 0,160 0,858
0,827
Go 0,126 | 0,150 0,803
2 85,68 | 0,123 | 0,146 0,782 0,793 + 0,045
0,124 | 0,148 0,793
0,138 | 0,164 0,880
Lio Cau 1 85,81 | 0,137 | 0,163 0,874 0,874 + 0,024 0874
Gio 0,136 | 0,162 0,869 ’
2 0 Vu mua nudc ngdp khong canh tac




115

Bang 3.36. Ham luong Cr trong cdc mau gao tai doan 5 (EG) ndm 2016

A bg Ci Yai Yo (Vo)
Ténmau | pot Aj
%) (ML) | (mgCrikg gao) | (MYCr/kg gao) | (mgCr/kg gao)
0,117 | 0,139 0,747
X 1 85,97 | 0,116 | 0,138 0,741 0,745 + 0,015
Nhat
' 0,117 | 0,139 0,747
Tuu 0,722
s 0,109 | 0,130 0,697
8
2 85,73 | 0,109 | 0,130 0,697 0,699 + 0,013
0,110 | 0,131 0,702
0,126 | 0,150 0,806
1 85,95 | 0,129 | 0,154 0,827 0,817 + 0,045
Tho Lao 0,128 | 0,152 0,817
0,782
Go 0,118 | 0,140 0,751
2 85,82 | 0,118 | 0,140 0,751 0,746 + 0,040
0,115 | 0,137 0,735
0,121 | 0,144 0,774
LdaoCau | 1 | 8595 | 0,120 | 0,143 0,768 0,765 + 0,049 0.765
Gio 0,118 | 0,140 0,752 ’
2 Vu mua nudc ngdp khong canh tac

Poan 5(EG) nam tron trong cac huyén Duy Tién, Kim Béang va mot

phan cta TP. Phu Ly thudc tinh Ha Nam, doan nay tién hanh phan tich 3 mau
gao (Gg + Gyp). Nude song Nhué dugce tudi tiéu nhd cac tram bom Hoang
Long, Giap Tay, Hoang Pong, Hoang Tay, Kim Binh, Duy Hai, cong suat
tram bom 16n nhat 1 tram bom Hoang Tay v&i 14 may cong suat 1000 m*/h,
Dién tich canh tac lia trén 12.123 ha va c6 trén 300.000 nguoi.

Mau Gy, duoc trong sat mép song, doc theo b song tir cau Nhat Tuu

dén cong Luong CO, vao mua mua nudc dang ngap nén khong canh tac duoc,
lta chi trong duge 1 mua (xem anh Phy luc 12).

Két qua phan tich ham luong Cr cua 3 mau gao (Gg + Gyg) thudc doan

5(EG) trong 2 nim déu dao dong & mic 0,722 + 0,782 mg/kg gao. Cac mau
gao Gg ~ Gyo déu ¢6 ham lugng Cr duéi muc quy dinh cua tiéu chuan quoc té.
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3.6.3. Tong hop két qua phan tich ham lwong Cr trong gao doc song
Nhué hai nam 2015 va 2016
Bdng 3.37. Tang hop két qua phdn tich ham heong Cr trong cde mau gao (G, — Gyg) doc
song Nhué trong hai nam 2015 va 2016

Tén miu Ham lugng Cr Ham 1u§)ng_trung binh

(mg Cr/kg gao) 2 nam Cer_gao

gao Nam 2015 | Nam 2016 (mg Cr/kg gao)

G, 0,458 0,442 0,450

G, 0,683 0,597 0,640

Gs 0,510 0,498 0,504

Gy 0,720 0,860 0,790

Gs 1,446 1,527 1,487

Gs 1,215 1,280 1,248

Gy 1,276 1,131 1,204

Gs 0,923 0,722 0,823

Gy 0,827 0,782 0,805

G 0,874 0,765 0,820

Dién bién néng do Cr trong nudc trong 02 nam 2015 va 2016 duoc biéu
thi trén db thi hinh 3.18.

Ham Iwong Cr trong gao doc tuyén

] song Nhué
o)
£ 18
S 1.6
@ 14
3. 1,2 ™
 os
g o,
0,6
0,4
0,2
0 Gao| G1 | G2 | G3 | G4 | G5 | G6 | G7 | G8 | G9 | G10
ENam 2015 0,458|0,683| 0,51 | 0,72 |1,446/1,215|1,276|0,923|0,827|0,874
mNam 2016 0,442|0,597|0,498| 0,86 |1,527| 1,28 |1,131|0,722|0,782|0,765

Hinh 3.18. Ham luwong Cr trong cac gao doc séng Nhué nam 2015 va 2016
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Céc mau hao G; + G, thudc dia phan huyén Thuong Tin Thanh phd Ha
Noi, déu c6 ham lugng Cr ndm trong tiéu chuan cho phép.

Tai cac diém ldy mau & huyén Pha Xuyén, Ung Hoa, ham lugng Cr
trong gao ¢ cac vi tri Gs, Gg, G7, ca 02 nam 2015 va 2016 déu cao hon cac
quy chuan qudc té da biét; twong dong véi ndng do Cr trong nudc & cac vi tri
twong ung (trinh bay bang 3.37).

Dé danh gia muc do 6 nhidm Cr trong gao trong tai luu vuc song Nhué
S0 V&i cac cong bd khac:

Bang 3.38. So sanh ham lwong Cr trong gao luu viee song Nhué Voi cdc tac gia
khac

Két qua phan tich Cr
trong gao luu vyc song
Nhug, Ha Noi, Viét
Nam nam 2015 — 2016

Ham luong Cr trong mot s6 loai rau qua cia cac tac gia khac

Trung binh trong 2 |- Theo tac gia Poan Chi Cuong cong bo nam 2014 [23], ham
nam: dao dong & muc | lwong Cr tich tu sinh hoc trong gao ¢ tinh Quang Nam trung
0,450 + 1,487 mgCr/kg | binh 1a 0,790 mg/kg con & Da Néng ham Iuwong nay 1a 0,321
rau tuoi. mg/kg [23].

- Theo [121] téng ham lugng Cr trong ngii coc tir 40 + 220
ug/kg.

- Két qua phan tich két qua phan tich Cr trong gao Philipin
cho thay: ham lwong Cr dao dong tir 0,6 + 0,7 mg/kg [99],
[104].

- Wiestawa va cong su da dua ra két qua phan tich Cr trong
cac hat lua mi (39 pg/kg) [136].

Theo tac gia Poan Chi Cuong cong b nam 2014 [23], ham luong Cr
tich tu sinh hoc trong gao (gidng lta thom thudc loai Oryza sativa L.) & Dién
Phuong, huyén Dié¢n Ban, tinh Quang Nam trung binh 1a 0,790 mg/kg con &
xd Hoa Chau, huyén Hoa Vang, thanh phé Pa Ning ham lugng nay 1a 0,321




118

mg/kg. Cac két qua nay thip hon ham luong Cr trung binh 0,877 mg/kg trong
gao (giéng lta Bic thom 7) tai luu vuc song Nhué, nhung ham luong Cr &
Dién Ban ciing dugc danh gid 1a trong dbi cao.

So véi ham lugng Cr trong rau cao nhat & muc 0,606 mg/kg con trong
gao 1a 1,527 mg/kg thi trong gao cao hon 2 1an; diéu nay c6 1& do gao tich liy
tir cy lua co thoi gian séng khoang 3 thang, con tir luc laa trd bong dén luc
thu hoach khoang 5 tuan tirc 1a khoang 30 dén 36 ngay. Thoi gian tich lity dai
hon nén ham lugng Cr trong gao cao hon trong rau. Tuy nhién ham luong Cr
trong ca rau va gao déu chiu anh huong caa Cr trong nguén nude tudi tir song
Nhué nén nhan dinh Cr khong can cho cay tré)ng la hoan toan tin cay. Tuy
nhién, nghién ciru can phai tra 1i cau hoi, néu sir dung loai gao trén lam thuc
pham an hang ngay thu nguy co rii ro sic khoe nhu thé nao?

Cac tac gia Judilynn Solium va cong su cua truong dai hoc Manila
Philippines da x4c dinh ham luong Cr trong gao bang phuong phap F-AAS &
cac cho cua Philippines, két qua phan tich 10 mau gao cho thiy: ham luong
Cr dao dong tr 0,6 ~ 0,7 mg/kg so véi gioi han an toan la 0,05 +~ 0,2
mgCr/ngay, diéu nay co6 thé 13 nguy co tiém an ddi véi suc khoe con ngudi
[99], [104].

Khi phan tich sé liéu thu duoc, nhan thiy ham luong Cr trong nuéc tudi
tdng thi ham luong Cr trong rau va gao cling tang, ham lugng Cr trong nuéc
tudi va trong rau mudng c6 moi twong quan da duoc ching minh, con trong

gao liéu ching c6 méi twong quan hay khong?

3.6.4. Phin tich twong quan va hé sb tich tu sinh hoc Cr trong gao

Tir cac bang két qua 3.20 va 3.37 xéac dinh duogc cac gia tri trung binh
ham luong Cr trong nudc va trong gao, tr do lam co s¢ xac dinh dugc do
tuong quan R — danh gia su phu thugc ham Iugng Cr trong gao véi ham lugng
Cr trong nudc tudi. Mat khac xac dinh BAF trinh bay gao c6 phai dong “thuc
vat tich tu” Cr hay khong. Ham lugng Cr trung binh trong nudc va trong gao

duogc tinh qua bang s6 liéu sau:
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Bang 3.39. Ham luwong trung binh Cr trong nudc va a0

TT L Kihiéu | Ceronuse | Cer—gao
bia diém ~

mau (mg/L) | mg/kg)
1 Thén Chat Cau Ns, G; 0,012 0,450
2 Thon Vinh B6 N+, G, 0,013 0,640
3 Xa Nghiém Xuyén Ng, G 0,014 0,504
4 | Thon Hop Thanh | Nij, G4 0019 | 0,790
5 Cau Cong Than Ny, Gs 0,043 1487
6 Lang Dong Ngac Ni3, G 0,026 1,248
7 | Lang Thong Nhat | Ny, G- 0,017 1,204
8 Cau Nhat Tyu Nis, Gs | 0,024 | 0,823
9 X6m Dong Nie, Gg 0,026 0,805
10 Thon Lio Cau N17, G1o 0,023 0,820
Ham luong trung binh 0,022 0,877

(thurc nghiém trén giong lia Bac thom 7)

Xac dinh duoc gia tri tuong quan theo cong thirc CT1.14 tinh dugc R =
0,789. Kiém dinh tuong quan: theo CT1.15 ta ¢o t g = 64,891 > tg. 959 = 2,306
khang dinh vé mat thong ké c6 méi twong quan rd rét gitta ham luong Cr
trong nudc tudi va trong gao.

Mait khac theo CT1.16 tinh duoc hé sb tich tu sinh hoc BAF = 39,86
chi ra rang laa c6 kha nang tich litly sinh hoc véi Cr kha cao, hay giéng lua
BT7 thudc loai “thyc vat tich tu” Cr.

3.6.5. Panh gia nguy co rii ro gy bénh tir gao nhiém Cr

Két qua danh gia cac vi tri phan tich mau gao trong 02 nam 2015 va
2016 V&i Xy 14 ham lugng Cr trung binh trong hai nam. Dé danh gia rui ro
stc khoe, chi s RQ duoc xac dinh theo CT1.17; EDI dugc tinh theo CT1.18
va HQ theo CT1.20. Cac chi sé6 EDI va HQ nham danh gia rii ro giy bénh
cho ngudi 16n va tré em khi dung gao nhidm Cr, két qua tinh duoc trinh bay

trong bang 3.40:
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Bdng 3.40. Chy s6 RQ, HQ ciia cde mau gao Gy =Gy trong hai nam 2015 va 2016

Chi s6 Nguoi 16n Tré em

Vi tri RQ EDI EDI
(ng/kg/ngay) HQ (ng/kg/ngay) HQ
Gl 0,450 3,169 0,634 2,730 0,546
G2 0,640 4,507 0,901 3,383 0,777
G3 0,504 3,549 0,710 3,058 0,612
G4 0,790 5,564 1,113 4,79 0,959
G5 1,487 10,469 2,094 9,019 1,804
G6 1,248 8786 1,757 7,569 1,514
G7 1,204 8,476 1,695 7,302 1,460
G3 0,823 5,793 1,158 4,990 0,998
G9 0,805 5,666 1,133 4,881 0,976
G10 0,820 5,771 1,154 4,972 0,994
Trung binh | 0,877 6,175 1,235 5,320 1,064
Rui ro 3/10 7/10 3/10

Cang vé xudi vé hudng Nam song Nhué ti 1&é miau c6 RQ, HQ cang cao
nhung khong tuyén tinh. Ham lugng Cr trong gao ¢ nhiing khu vuc sir dung nuéc
tudi song Nhué dang & mirc canh bao khong chi ddi véi ngudi Ion. Tai Thuong Tin,
Phu Xuyén, Ung Hoa c6 hang trim lang nghé, co s san xuat phat thai cac chat 6
nhiém trong d6 co Cr.

Xét vé tiéu chi kim loai nang, c6 7/10 miu ma RQ = 0,450 + 0,823 c6 rui ro
stc khoe trung binh, con 3/10 mau c6 RQ = 1,204 + 1,487 c6 rui ro stc khoe cao.

Xét vé tiéu chi kim loai nang c6 kha nang gy riii ro bénh tat, co nguy co tién
trién thanh bénh ung thu, ta biéu dién chi sé HQ qua biéu d6 hinh 3.19:

25 THI

15 177

MNgwing tac dong

1 -+
0‘5 | "/'] .
0 + - — :
Gl G2 G3

Hinh 3.19. Biéu do chi s6 riii ro sitc khde do sir dung gao theo chi s6 HQ

m Nguwéi lén
mTré em

T

T T T T T e
G4 G5 G6 G7 G8 GY G610 Gao




Do Cr 12 mot nguyén t6 duoc to chiic IARC Xxép vao nhén t6 gy ung
thu, vi vay can danh gia u6c luong sé nguoi st dung gao nhiém Cr trong cong
d6ng. Theo chi s6 nay ciing ¢6 3/10 mau c6 rai ro siac khoe & moi lta tudi con
7/10 gay riii ro d6i v&i nguoi 16m, do ngudi 16n co thoi gian tich tu sinh hoc
1au hon. Thong qua chi s6 rui ro HQ va chi s6 uéc luong s6 ngudi cd nguy co
tién trién bénh ung thu CR & bang 3.40 va hinh 3.21 - wéc lugng s6 ngudi co
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rai ro phat trién thanh bénh ung thu trong 100.000 ngudi dan.
Bdng 3.41. Chi'sé CR ciia cdc mdu G,— Gyg trong hai ndm 2015 va 2016

Vi HQcr CRer
tri Nguoi 16n tré em Nguoi l6n tré em
G1 0,634 0,546 158,466 136,514
G2 0,901 0,777 225,374 194,153
G3 0,710 0,612 177,482 152,895
G4 1,113 0,959 278,196 239,658
G5 2,094 1,804 523,466 450,951
G6 1,757 1,514 439,303 378,447
G7 1,695 1,460 423,809 365,099
G8 1,158 0,998 289,641 249,517
G9 1,133 0,976 283,302 244,056
G10 1,154 0,994 288,584 248,607

Biéu dién trén biéu do hinh 3.20 chi s6 CR:

nguoi

Ti 1€ rai ro gdy bénh trong 100.000 nguoi
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OCR tré em 136,5

194,2

152,9

239,7

451

378,4

365,1

249,5

244.1

248,6

Hinh 3.20. Udc lwong s6 nguoi c6 nguy co phdt trién bénh ung thuw
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Céc thuc nghiém khoa hoc dé dua ra cac yéu td anh huong stc khoe cua thyuc
phdm hay méi truong theo cac tiéu chuan duoc xac dinh theo cac khoang thai gian
28 ngay hodc 90 ngay hoic 1 nim. Nhung thong thuong nhiéu ngudi sir dung cing
mét loai thuc pham duoc nudi trong ciing mot ving dia 1i hep trong nhiéu nim lai
pho bién, nhat 1a & nong thon, bai vay cac chat 6 nhidm tich tu sinh hoc trong co thé
1a khong thé tranh khoi. Bai vay, viéc udc luong rai ro giy bénh cho nguoi dan do
sir dung lau dai cac loai thuc pham nhiém kim loai ning hét sirc ¥ nghia.

Tir bang 3.39 va hinh 3.20, két qua cho thiy; udc luong sé ngudi 16n co
nguy co ung thu trong 100.000 dan khi sudt doi sir dung gao trén 1a tir 136 + 523.
Trong khi ti I1¢ nay nam 2000 & Ha Noi 149,8; nam 2015 1a 158; trung binh hién nay
trén TG 1a 182, & Viét Nam 1a 181 (Nguon: Bénh Vién K 3/2018).

Theo cac tac gia Fanfu Zeng, Wei Wei, Mansha Li, Ruixue Huang, Fei Yang
and Yanying Duan [83], ham lugng Cr tich tu sinh hoc trong gao (khong chi ro loai
gao nao) tai H6 Nam Trung Quéc 14 0,029 + 0,508 mg/kg, ham luong trung binh 1a
0,106 mg/kg va cac gia tri binh quan HQc¢, = 0,258; CR udc luong 1a 38,8 nhé hon
nhiéu so V&i cac gia tri trung binh twong ng cua gao thudc gidng laa BT7 trong tai
lwu vue song Nhué, tuy nhién day 1a két qua phén tich véi cac mau thudc ving dia li
rong Ion, khong tap trung trén mot mau gao. (Xem thém: Gia tri HI = ZHQ cua tong
cac kim lai nang & gao tai H5 Nam Trung Quéc theo cong bd trén 1a 14,601, cac tac
gia nay ciing da cong bd va canh bao cong ddong. Con tac gia Poan Chi Cuong [23]
cong bd HI cia gao tai Hoa Chau huyén Hoa Vang, thanh phd Pa Nang 1a 5,55 con
& Pién Phuong huyén Pién Ban, tinh Quang Nam 1a 13,76, ciing rat c6 ¥ nghia canh
bao cong ddng, can thay d6i ngudn thuc phim thuong xuyén).

Bang 3.39 cho thay ddi véi tré em c6 3/10 mau gao gay rui ro, tring 1ap voi
3 mau vi pham tiéu chuan an toan thyc pham qudc té.

Trong khi nguyén nhan giy ung thu thi nguyén nhan tir thuc pham chiém 35
+ 40 % (nguon: BV K 2016). Nhu vay, cac vi tri mau G, + Gy ¢6 udc luong sd
ngudi ¢ nguy co tién trién bénh ung thu cao; co y nghia canh bao cong dong. Ciing
can nghién ctru va tinh dén tac dong cua As, Cd, Ni dé c6 cai nhin toan dién hon.

Mbi lién hé giita lidu luong va cac hiéu tng sinh hoc 1a mét trong nhiing
nguyén tic co ban danh gia chit nguy hai dén stcc khoe con nguoi [44]. Véi 10

diém ldy miu, trong 02 niam, mdi nam 02 dot, s6 lwgng MAu gao nghién cau tap
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trung vao gidng lua bic thom 7 (BT7). Nhu vay, cic két luan dén su tich liy Cr
trong gao cling nhu danh gia rui ro sic khoe cua nguoi dan do tiéu thu gao trong
bita an hing ngay tréng tai doc tuyén song Nhué chi c¢6 y nghia trén sé lrgng mau
d6. Theo thoi gian, ngudi dan co thé thay d6i cac gidng lua khac nhau, dong thoi sir
dung cac thuc pham khéac nhau, thé trang va co dia ciing khic nhau nén uéc luong
trén c6 ¥ nghia tham khao, thuong c6 sai sé dang ké [6], [44] so vai tiép xtic thuc
té. Song ddy 1a mot thong tin phan tich théng ké canh bao dén cac co quan hitu
trach va dang tham khao cho cac nghién ctru tiép theo.

3.7. SU TICH TU Cr TRONG RAU MUONG

- Phén tram chét kho ngon rau dugc tinh theo cong thuc CT3.3, va tuong tu phén
tram chét kho trong ré rau dugc tinh theo CT3.7:

M_,.100

e (CT3.7)

- Sau khi v6 co hoéa mau rau kho va chuyén vé dang dung dich, do do hap thy quang
A\, dua vao phuong trinh dudng chuan tinh dugc nong do ¢; (mg/L), tir d6 tinh ham

arz =%chatkhorerau =

lwgng Cr trong ngon rau va ré rau (Xyg vaXgg ) trong 1 kg miu rau twoi ban dau:
Xnr tinh theo CT3.4 con xgg tinh theo CT3.8:

V.C,.Vg agg

RR= 0.~ ~nn

V".Mge.100

Trong d6:  awr va agg 12 phan trim chat kho trong ngon rau va ré rau (%).

(mg Cr/Kkg ré rau tuoi) (CT3.8)

mQg va m%y l1a khdi luong tuoi cua ngon rau va ré rau (g).
Mg va mgr 13 khdi lwgng chét kho cta ngon rau va ré rau (g).
v 1a thé tich binh tao phan tng mau (v = 25 mL).

¢i 1a ndng do xac dinh duoc trong binh do mau (mg/L)

V° 12 thé tich tao phan img mau hut tir binh dinh muac VO (mL).
V2 1a thé tich binh dinh mac (VS = 50 mL).

- Cac mau déu dugc phan tich 13p lai 3 lan.

3.7.1. Anh hwéng ciia Cr(III) va Cr(VI) dén sw tich tu Cr trong rau
3.7.1.1. Ham luong Cr trong nwéc chudn bi dé nudi rau
- Nuoc Iéy tor song Nhué dé nuoi rau muéng dugc x&c dinh ham lugng Cr ban dau

(Bang 3.42), tir d6 bd sung dén ham luong dinh truéc (Bang 3.43):
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Bdng 3.42. Két qud phdn tich ham lwong tong Cr trong mude nudi ban ddu

ol A | @ | | Co=Cyte
' (ma/L) | (mg/L) (mg/L)

0,108 | 0,129 | 0,032

1 |0,109| 0,130 | 0,033 0,032 £ 0,003
0,108 | 0,129 | 0,032
0,132 | 0,157 | 0,039

2 (0,136 | 0,162 | 0,041 0,040 £ 0,004
0,135 | 0,161 | 0,040
0,118 | 0,140 | 0,035

3 |0,116| 0,138 | 0,035 0,035+ 0,003
0,119 | 0,142 | 0,036

- Nudc nudi rau duoc bo sung Cr(l11) hozc Cr(VI) va ham luong Cr sau bo sung dén

cac gia tri néng do da dinh trudéc:
Bdang 3.43. Chudn b nueée nuéi rau ¢6 bé sung Cr cho 3 dot

Kimay | ThEtich | o B sung Cr vao 150 lit Cer sau khi
Pot t}llmlf’ bé nuoi Cr MUSi it dun khoi luong | b4 sung
& | @ | (mglL) o aung (mg) (mg/L)
. 1 150 | 0,032 | Cr(NO3);.9H,0 20,8 0,050
2 150 | 0,032 | K.Cr,0- 7,60 0,050
, 1 150 | 0,040 | Cr(NO3);.9H,0 40,4 0,075
2 150 | 0,040 |K,Cr,0- 14,9 0,075
5 1 150 | 0,035 | Cr(NOs);.9H,0 75,0 0,100
2 150 | 0,035 |K,Cr,0- 75,0 0,100

3.7.1.2. Két qud xdc dinh ham heong Cr trong rau nudi theo dot

Két qua luwong rau thu hoach dugc trinh bay trong bang 3.44 va ham luong

Cr trong rau nuoi trinh bay trong bang 3.45.
Bdng 3.44. Chudn bi nuéi rau va heong rau thu hoach

Hai thing | Khéi luong rau Thu hoach sau lsfgay

bot J N N Khoi luong Khoi lugng

SO nuoi ban dau (g) . x. .

ngon tuoi (g) re tuoi (Q)
1 1 311,8 906,5
2 8200 309,4 901,2
2 1 308,7 900,6
2 8056 295,4 888,3
3 1 322,8 918,9
2 830.2 298,4 903,8
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Bdng 3.45. Két qud phdn tich ham lwong Cr trong ngon rau va ré rau nudi

Dot Hal Rau AR A ¢ X Rau Xrau-T8
" | thung (%) (ML) | (mg Crikg) (mg Cr/kg)
0,116 | 0,138 0,300
Ngon rau 8,69 0,119 0,142 0,308 0,304 + 0,017
1 0,118 | 0,140 0,304
Cr(111) 0,231 | 0,275 0,677
Ré rau 9,85 | 0,234 | 0,279 0,687 0,681 + 0,022
1 0,232 | 0,276 0,680
0,106 | 0,126 0,273
Ngon rau 8,66 0,109 0,130 0,281 0,278 + 0,018
2 0,108 | 0,129 0,279
Cr(VI) 0,222 | 0,264 0,643
Ré rau 9,87 | 0,223 | 0,265 0,645 0,643 + 0,011
0,221 | 0,263 0,640
0,122 | 0,145 0,316
Ngonrau | 871 | 0,124 | 0,148 0,322 0,321 + 0,018
. 0,125 | 0,149 0,324
0,261 | 0,311 0,767
Ré rau 9,87 | 0,264 | 0,314 0,775 0,769 + 0,023
, 0,260 | 0,31 0,765
0,120 | 0,143 0,310
Ngonrau | 8,67 | 0,117 | 0,139 0,301 0,305 + 0,020
5 0,118 | 0,14 0,303
0,250 | 0,298 0,727
Ré rau 9,76 | 0,247 | 0,294 0,717 0,722 + 0,022
0,249 | 0,296 0,722
0,135 | 0,161 0,347
Ngonrau | 861 | 0,133 | 0,158 0,340 0,342 + 0,020
. 0,132 | 0,157 0,338
0,281 | 0,335 0,819
Ré rau 9,78 | 0,282 | 0,336 0,822 0,818 + 0,022
3 0,279 | 0,332 0,812
0,125 | 0,149 0,322
Ngonrau | 8,65 | 0,122 | 0,145 0,314 0,317 + 0,020
5 0,122 | 0,145 0,314
0,254 | 0,302 0,736
Ré rau 9,75 | 0,258 | 0,307 0,748 0, 742 + 0,026
0,255 | 0,304 0,741
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- Tir két qua thu dwoc nhan thay ti 1é kho dbi véi ngon rau ¢ khoang 8,61 +
8,71% khong khac nhiéu so véi % kho rau & hai bén bo song Nhué. Ti 1€ %
kho trong ré rau ¢ khoang 9,75 + 9,87 cao hon ddi véi ngon rau. Ngon rau
dugc thu hoach sau mdi 15 ngay do vay ham luong khé thap hon trong ré.
Ham lugng Cr trong ré rau cao hon trong ngon rau khoang 2,24 + 2,39 lan va
tang khi ndng d Cr trong nudc nudi ting 1én.

Tir két qua phan tich sy tich Iy Cr(III) va Cr(VI) tir trong mdi trudng
nudc nudi trong co6 ndong do Cr khac nhau tai PTN 1én ngon va ré rau mubng
duoc trinh bay trong hinh 3.21 sau:

1,6

14

1,2

0,8

0,6

0,4

0,2

CrNgon  Crré
Pot 2

CrNgon Crré
bot |

CrNgon Crré
Dot 3

m B4 sung Cr(lll)  ®Bb sung Cr(VI)

Hinh 3.21. Ham lwong Cr trong ngon va ré rau khi bé sung Cr(Ill) hocc Cr(VI)
O ca 3 thi nghiém nghién ctru d6i chung bo sung nong d6 bang nhau
cua Cr(III) va Cr(VI) & 0,05; 0,075 va 0,1 mgCr/L thi kha ning hap thu Cr
Clia vao rau & truong hop nuéc bd sung Cr(IlI) déu cao hon nudc nudi bd

sung Cr(VI). Piéu nay c6 1& do Cr(VI) gay ton thuong ré rau va lam anh
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hudng dén qua trinh hap thu din dén viéc tich tu sinh hoc Cr it hon. Ngoai ra
con nhan thay sy tich liy Cr 1én rau c6 twong quan véi nong do Cr trong
nuéc. Phan gbc ré tich tu Cr cao hon phan ngon trong ca 3 trudng hop.

3.7.2. Su tich tu Cr trong rau theo thoi gian
Bdng 3.46. Két qud phdn tich ham lwong Cr trong mau mueéc khu viec Cau Nhdt Tiu trong

qua trinh nudi rau (thang 4+ 6 nam 2017)
Ci C’ C?( = C?( te

bot| A
(mg/L) | (mg/L) (mg/L)

0,092 | 0,110 | 0,028
1 (0,090 | 0,107 | 0,027 | 0,027 + 0,003
0,089 | 0,106 | 0,027
0,099 | 0,118 | 0,030
2 |0,100| 0,119 | 0,030 | 0,030+ 0,003
0,098 | 0,117 | 0,029
0,085| 0,101 | 0,025
3 |/0,085| 0,101 | 0,025 | 0,025 + 0,003
0,088 | 0,105 | 0,026
0,088 | 0,105 | 0,026
4 10,089|0,106 | 0,027 | 0,026 £ 0,003
0,086 | 0,102 | 0,026
0,076 | 0,090 | 0,023
5 |0,0/8| 0,093 | 0,023 | 0,023 £ 0,003
0,075 | 0,089 | 0,022

Ham lugng Cr trong nudc tai khu vuc cau Nhat Tyu trong giai doan
nghién ctru khéng thay d6i nhiéu, nam trong khoang 0,023 + 0,030 mg/L,
ham lugng trung binh nay khong khac nhiéu so véi nam trudc. Nhung rau

nghién ctru 1a mét ving rau nudi rong 1on, thuan loi cho qua trinh 1dy mau.
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Bdng 3.47. Két qud phdn tich ham long Cr trong mau rau khu viec Cau Nhdt T (thdng
4+6nam 2017)

anr Ci X X Ry
Dot et ) | A | g | ngcrkg) | (mg Crikg)
Ngon rau / / / /
0,274 | 0,326 0,802
! Ré rau 9,84 | 0,275 | 0,327 0,804 0,803 £+ 0,005
0,275 | 0,327 0,804
0,160 | 0,190 0,413
Ngonrau | 8,70 | 0,159 | 0,189 0,411 0,415 + 0,020
0,162 | 0,193 0,420
2 0,279 | 0,332 0,806
Ré rau 9,71 | 0,282 | 0,336 0,816 0,813 + 0,028
0,283 | 0,337 0,818
0,155 | 0,185 0,395
Ngonrau | 8,53 | 0,155 | 0,185 0,395 0,398 + 0,020
0,159 | 0,189 0,403
3 0,281 | 0,335 0,831
Ré rau 9,92 | 0,277 | 0,33 0,818 0,827 + 0,035
0,282 | 0,336 0,833
0,161 | 0,192 0,421
Ngon rau 8,78 | 0,163 | 0,194 0,426 0,427 + 0,031
0,166 | 0,198 0,435
4 0,293 | 0,349 0,847
Ré rau 9,71 | 0,289 | 0,344 0,835 0,841 + 0,026
0,291 | 0,346 0,840
0,156 | 0,186 0,400
Ngon rau 8,6 0,157 | 0,187 0,402 0,397 + 0,030
0,152 | 0,181 0,389
> 0,301 | 0,358 0,891
Ré rau 9,95 | 0,300 | 0,357 0,888 0,885 + 0,034
0,296 | 0,352 0,876
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Bdng 3.48. Tang hop két qud phdn tich ham heong Cr trong ngon rau va ré rau tai vi tri nudi
(cau NGt Tuw) thing 4+ 6 nam 2017

STT| Thoi | Chiéudai | Nudc X5 X
gian ngon rau | (mgCr/L) (mg Cr/kg | (mg Cr/kg r&
(ngay) (cm) ngon rau twoi) | rau tuoi)
1 0 Mam nha | 0,027 / 0,803
2 15 20 +25 0,030 0,415 0,813
3 30 20 +25 0,025 0,398 0,827
4 45 20+ 25 0,026 0,427 0,841
5 60 20 +25 0,023 0,397 0,885
Ham lugng trung binh 0,026 0,409 0,834

Tir két qua phan tich xac dinh ham lwong Cr trong nudc, trong ngon rau

va ré rau, v& biéu d6 qua hinh 3.23.

1
0’9 4/‘
5 08 A e —
g’_ 0,7
2 06
€
e 05
0,4 ﬁ *.A_._
0,3 /
0,2 /
0,1
0 G/ * * * *
15 30 45 60
—4=Cr nwédc 0,027 0,03 0,025 0,026 0,023
=& Cr ngon 0 0,415 0,398 0,427 0,397
—&=Cr ré 0,803 0,813 0,827 0,841 0,885

Hinh 3.22. Ham lwong Cr trong nuéc, ngon va ré rau sau moi dot khdo sat

Nhan xét:
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- Ca 4 dot phan tich (sau 15 ngay), ham luong Cr trong nuéc khong c6 nhiéu
bién dong, ham luwong Cr tich tu sinh hoc trong ngon rau muédng tai sat cau
Nhat Tuu khoang 0,398 + 0,427 mg Cr/kg, nho hon gidi han cho phép theo
tiéu chuan Quadc té. Vai hé sé tich tu sinh hoc Cr trong ngon rau BAF ggn rau =
15,731 khong khac nhiéu so véi cac két qua phan tich trudc.

- Ham luong Cr tich tu sinh hoc trong géc rau, sau mdi 15 ngay déu co su
tang 1én; sau 60 ngay tang tur 0,803 + 0,885 ludn cao hon ham lugng Cr trong
ngon do thoi gian tich liy 1au hon. Vi hé sb tich tu sinh hoc BAF; 1 =
32,077,

- Ham luong Cr trong ré tich liiy ting dan theo thoi gian va do d6 c6 ham

lugng cao hon trong ngon.
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KET LUAN
1. Trén co s khao sat cac diéu kién téi wu di xay dung duoc duong chuan
xac dinh ham lugng Cr(VI) bang phuwong phap phd hap thu UV-Vis, co
phuong trinh dudng chuan A = (0,84 + 0,02).Cg,, tuyén tinh trong khoang
0,018 + 1,0 mg/L. Pudng chuan da duoc tham dinh db tin cay.
2. Trén co s& phuong phép tiéu chuan xac dinh ham luong Cr(VI), da nghién
ctru thanh cong qua trinh oxi héa Cr(IIl) Ién Cr(VI) theo phuong phap hai giai
doan dé xac dinh ham luong tong Cr bang thudc tha DPCI. Xay dung duoc
quy trinh thyc nghiém phan tich ham lugng téng Cr trong cic MAu mdi
truong. Quy trinh thuc nghiém di duoc tham dinh véi do thu hoi théa mén
yéu cau cia AOAC.
3. i phan tich ham luong tong Cr trong 19 miu nudc song Nhué trong 2
nam 2015 va 2016. Tt s liéu thu duoc cho phép danh gia:
- Tat ca cac mau nude song Nhué di phan tich déu c6 ham luong Cr thap hon
so véi QCVN 39:2011/BTNMT vé chat lugng nudc dung cho tudi tidu. Do
do, xét riéng vé tiéu chi Cr, nudc song Nhué hoan toan dap g lam nudc tudi
cho ndng nghiép.
- Nhan dién duoc ngudn phat thai Cr vao nudc song Nhué cha yéu & khu vuc
cau Cong than.
4. Pa nghién cttu anh huéng cua Cr(IIT) va Cr(VI) trong nude dén sy hap thu
va tich lity Cr trong rau mudng (trong ngon va r& rau) va rat ra mot s6 van dé
co tinh quy luat:
- Rau muéng hap thu Cr(l11) tét hon Cr(VI) va su tich lily Cr ¢ gbc ré nhiéu
hon & phan ngon non.
- Véi cung loai nudce tudi c6 ham lugng Cr nhu nhau thi: cay trong co thoi
gian séng dai hon sé tich lily lwong Cr cao hon. Diéu nay di i giai cac mau
gao déu c6 ham luong Cr cao hon cac mau rau mudng.
5. Trén co s& phan tich ham lugng Cr trong cac mau rau mudng va gao da
khang dinh:
- Tat ca cac miu rau déu c6 ham luong Cr dudi mic qui dinh cua tiéu chuan
Hoa Ky. Néu xét theo tiéu chuan Trung Qudc chi ¢ 01 mau Ryg (c6 ham lugng
0,539 mg/kg) cao hon chut it. Xét vé muc do rai ro gay bénh (RQ) thi ciing chi
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c6 mau rau Ry (c6 chi s6 RQ = 1,078 > 1) thudc loai co nguy co cao, cic mau
con lai déu dam bao: 0,1 < RQ < 1,0 thudc loai c6 nguy co trung binh.

- Pbi véi mau gao, két qua phan tich 1ip trong 2 nam cho thiy: c6 7/10 mau
gao c6 ham luong Cr dat duéi mic tiéu chuan cho phép cua Hoa Ky va Trung
Quéc. Nhung ¢6 3/10 mau (c6 ham luong tir 1,131 + 1,527 mgCr/kg gao) cao
hon cac tiéu chuan quédc té. Xét vé mic do rui ro gy bénh chi 3/10 mau phan
tich c6 RQ = 1,204 = 1,487 > 1 thuoc loai c6 nguy co cao, cic mau con lai
déu c6: 0,1 <RQ = 0,450 + 0,823 < 1,0 thuoc loai ¢ nguy co trung binh.

- C6 mbi tuong quan 13 rét (0,7 < IRl < 0,9) gitta ham lwong Cr trong nudc véi
ham luong Cr trong rau mudng va gao. Chi s6 tich tu sinh hoc trong rau
mudng va gao déu c6 BAF > 1, chting to ca rau mudng va gao déu thudc loai
thuc vat tich tu Cr.

KIEN NGHI
- Can ¢6 cac nghién ctru thém vé cac nguyén to kim loai nang khac: Ni, Cd,
As, Pb... dé danh gia toan di¢n muirc do 6 nhiém trong nudc, rau va gao.
- Céc giéng laa khac nhau c6 kha nang hap thu kim loai nang khac nhau. Béi
vay néu hudng nghién ctu tiép theo: danh gia kha nang hap thu kim loai nang
(Cr hoac As, Cd, Ni, Pb, Hg...) caa cac giéng lua khac nhau ciing s& 1a mot
huéng nghién ctiru ¥ nghia nham cung cap nguon thong tin tham khao rat tét
cho ngudi trong lta va cho cong dong.
- Rau mudng thudc loai “thuc vat tich tu” Cr, mot nghién ctru theo hudng xu
li méi truong dugc dat ra: liéu rau mudng co6 thé dugc chon 1am cay hap thu
Cr dé xur i mdi trudng 6 nhiém kim loai nay.
- Qua trinh nghién ciru, xay dung Quy trinh phan tich nhan thay luong Mn
trong gao trong doc séng Nhué rat dang ké, boi can c6 nhitng nghién ciru day

dua hon.
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PHU LUC

Phu luc 1. Po pho anh hwéng ciia pH dén phan g tao phirc mau
Method

Application: Wavelength Scan

Location: Built-in

Originator: Biochrom

Created: 21-02-2011

Settings
Low Wavelength 400 nm
High Wavelength 600 nm
Interval 1nm
Speed Medium
Mode Absorbance
Integration Time 1000 ms
Bandwidth 2nm
Cycles Single cycle
Sample Replicates 1
Check Reference False

Background Correction False
Accessories
Cell Changer
Samples
khao sat pH lan 300001
khao sat pH lan 300002
khao sat pH lan 300003
khao sat pH lan 300004
khao sat pH lan 300005
khao sat pH lan 300006
khao sat pH lan 300007
khao sat pH lan 300008

Results
Date and Time 17-07-2015 11:00:33
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do NCS\pho khao
sat pH lan 3.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935



Firmware Version
Last Calibration

Last Baseline

Label

khao sat pH lan 300001
khao sat pH lan 300002
khao sat pH lan 300003
khao sat pH lan 300004
khao sat pH lan 300008
khao sat pH lan 300005
khao sat pH lan 300007
khao sat pH lan 300006

Spectrum Times
khao sat pH lan 300001
khao sat pH lan 300002
khao sat pH lan 300003
khao sat pH lan 300004
khao sat pH lan 300005
khao sat pH lan 300006
khao sat pH lan 300007
khao sat pH lan 300008
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Position  Absolute
541 0.2312
541 0.2701
541 0.2963
541 0.3423
541 0.3465
541 0.3544
541 0.3698
541 0.3783

17-07-2015 11:00:33
17-07-2015 11:00:48
17-07-2015 11:01:04
17-07-2015 11:01:19
17-07-2015 11:01:35
17-07-2015 11:01:50
17-07-2015 11:02:05
17-07-2015 11:02:21

V1.0.4 Sep 3 (V1.0.4 Feb 15 2011)
17-07-2015 11:01:38
11-09-2014 13:55:13

Height
0.2312
0.2701
0.2963
0.3423
0.3465
0.3544
0.3698
0.3783

Width Area Type

O O O o o o o o

0

o O O o o o o

User
User
User
User
User
User
User

User

Wweseryis e
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Phu luc 2. Khio sat anh hwéng cia ti 18 thé tich VTT/VCr

Method

Application: Fixed Wavelength
Location: Built-in

Originator: Biochrom

Created: 21-02-2011

Settings
Wavelengths 511 nm
Mode Absorbance
Integration Time 10 ms
Bandwidth 2nm
Replicates 1
Path Length 10 mm
Normalise Absorbance False
Check Reference False

Background Correction False

Accessories
Cell Changer

Samples
khao sat ti le thuoc thu00001
khao sat ti le thuoc thu00002
khao sat ti le thuoc thu00003
khao sat ti le thuoc thu00004
khao sat ti le thuoc thu00005
khao sat ti le thuoc thu00006
khao sat ti le thuoc thu00007

Results
Date and Time 20-07-2015 13:18:50
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\ Ket qua do NCS \khao sat
ti le thuoc thu20 - 07.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935

Firmware Version V1.0.4 Sep 3 (V1.0.4 Feb 152011)
Last Calibration 20-07-2015 11:10:07

Last Baseline 11-09-2014 13:55:13

Time Sample A51

13:18:50  khao sat ti le thuoc thu00001 0.318
13:18:52  khao sat ti le thuoc thu00002 0.370
13:18:53  khao sat ti le thuoc thu00003 0.469
13:18:53  khao sat ti le thuoc thu00004 0.504
13:18:53  khao sat ti le thuoc thu00005 0.444
13:18:54  khao sat ti le thuoc thu00006 0.441
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13:18:54 khao sat ti le thuoc thu00007 0.432

Phu luc 3. Khao sat d§ bén ciia phirc mau vio thoi gian
Method

Application: Kinetics
Location: Built-in

Originator: Biochrom
Created: 21-02-2011

Settings

Wavelengths 541 nm

Parallel Samples 1

Delay 6 s (00:00:00:06)

Interval 20 5 (00:00:00:20)

Rate 0.05s-1

Duration 60 min (00:01:00:00)
Mode Absorbance

Bandwidth 2nm

Show Change False

Concentration Factors 1

Units mmol / |
Results

Date and Time 15-06-2015 11:16:57

Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\ Ket qua do NCS \ks dong

hoc theo thoi gian.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935

Firmware Version VV1.0.4 Sep 3 (V1.0.4 Feb 15 2011)
Last Calibration 15-06-2015 09:57:39

Last Baseline 11-09-2014 13:55:13

References
Time Sample
Traces

Name Start Time
Khao sat ddo ben cua phuc mau theo thoi gian 00001_A541 15-06-2015 11:16:57
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Phu luc 4a. Phé hép thu ciia 01 dung dich phirc mau
Method

Application: Wavelength Scan
Location: Built-in

Originator: Biochrom
Created: 21-02-2011

Settings
Low Wavelength 400 nm
High Wavelength 620 nm
Interval 1nm
Speed Medium
Mode Absorbance
Integration Time 1000 ms
Bandwidth 2nm
Cycles Single cycle
Sample Replicates 1
Check Reference False
Background Correction True

Background Wavelength 620 nm
Accessories

Cell Changer
Samples
Pho hap thu cua 01 dd phuc mau00001
Results
Date and Time 15-06-2015 10:30:31
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\ Ket qua do NCS \pho hap
thu cua 1 dd mau.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935
Firmware Version VV1.0.4 Sep 3 (V1.0.4 Feb 15 2011)
Last Calibration 15-06-2015 09:57:39
Last Baseline 11-09-2014 13:55:13
Spectrum Times
Pho hap thu cua 01 dd phuc mau00001 15-06-2015 10:30:31
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Phu luc 4b. Pho hip thu ciia 03 dung dich phirc mau

Method

Application: Wavelength Scan
Location: Built-in

Originator: Biochrom
Created: 21-02-2011

Settings

Low Wavelength 400 nm
High Wavelength 620 nm
Interval 1nm

Speed Medium
Mode Absorbance
Integration Time 1000 ms
Bandwidth 2nm
Cycles Single cycle
Sample Replicates 1

Check Reference False
Background Correction True
Background Wavelength 620 nm

Accessories
Cell Changer

Samples

Pho hap thu cua loat dd phuc mau00001
Pho hap thu cua loat dd phuc mau00002
Pho hap thu cua loat dd phuc mau00003

Results
Date and Time
Operator
Location

Data Validity
Optical Bench
Optical Bench SN
Firmware Version
Last Calibration
Last Baseline

Spectrum Times

15-06-2015 10:43:38
0983785323-PC\0983.785.323

C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\ Ket qua do NCS\pho hap

thu cua loat dd mau.xml

Verified

LIBRA S60

118935

V1.0.4 Sep 3 (Vv1.0.4 Feb 15 2011)
15-06-2015 09:57:39

11-09-2014 13:55:13

Pho hap thu cua loat dd phuc mau00001
Pho hap thu cua loat dd phuc mau00002
Pho hap thu cua loat dd phuc mau00003

15-06-2015 10:43:38
15-06-2015 10:43:54
15-06-2015 10:44:11
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Phu luc 5a. Puwong chuin goc xac dinh ham lwong Cr
Method

Application: Quantitative Analysis

Location: Built-in

Originator: Biochrom

Created: 21-02-2011

Settings
Wavelengths 541 nm
Units mg/L
Integration Time 100 ms
Bandwidth 2nm
Replicates 1
Check Reference False

Background Correction False

Standards
Concentrations 0.01,0.1,0.2,0.4, 0.6, 0.8, 1 mg/L
Replicates 1
Fit Type Polynomial Fit
Order 1
Force Through Zero True
a 0
b 1.184
Chi2 0.0001018
R2 0.9991
Standards Origin Measured
Accessories
Cell Changer
Standard Data
Concentration (mg/L) Absorbance Use
0.01 0.015 Yes
0.1 0.091 Yes
0.2 0.174 Yes
0.4 0.339 Yes
0.6 0.515 Yes
0.8 0.686 Yes
1 0.829 Yes
Samples

Blank00001
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Results
Date and Time 06-07-2015 11:01:37
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\ Ket qua do cua NCS\Son\két
0.8 a A' I
<

whance

Absi

0 ' v ' v .
1 0z 04 0.5 0.6 0.7 0.8 0g 1

Concentration {mg /1)

=Fit = Measurad

Time Sample A541 C541 (mg/L)

11:01:37  Blank00001  0.000
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Phu luc 5b. Xir li thong ké duwong chuin khuyét

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.999832
R Square 0.999663
Adjusted R
Square 0.832997
Standard Error 0.009404
Observations 7
ANOVA
df

Regression 1
Residual 6
Total 7

Coefficients
Intercept 0
X Variable 1 0.844509

RESIDUAL OUTPUT

Predicted Y
0.008445
0.084451
0.168902
0.337804
0.506706
0.675607
0.844509

Observation

~N o o A W N P

SS
1.576234
0.000531
1.576765

Standard
Error
#N/A

0.006326
2.4469
0.015478

Residuals
0.006555
0.006549
0.005098
0.001196
0.008294
0.010393
-0.01551

MS F
1576234 17823.3
8.84E-05

t Stat P-value
#N/A #N/A

1.19E-

133.5039 11

Significance
F
4.47E-10

Lower 95%
#N/A

0.829031

Upper
95%
#N/A

0.859988

Lower Upper
95.0% 95.0%
#N/A #N/A

0.829031 0.859988
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Phu luc 6. Két qua do lip xac dinh Cc, dé tinh LOD

Method

Application: Fixed Wavelength
Location: Built-in

Originator: Biochrom

Created: 21/02/2011

Settings
Wavelengths 541 nm
Mode Absorbance
Integration Time 10 ms
Bandwidth 2nm
Replicates 1
Path Length 10 mm
Normalise Absorbance False
Lamp Mode Pulse
Samples

tinh 1ap00001
tinh 1ap00002
tinh 1ap00003
tinh 1lap00004
tinh 1ap00005
tinh 1lap00006
tinh 1lap00007
tinh 1lap00008
tinh 1lap00009
tinh 1ap00010

Results

Date and Time 06-07-2015 11:08:43

Operator 0983785323-PC\0983.785.323

Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do cua NCS\két
qua do lap Cr.xml

Data Validity Verified

Optical Bench LIBRA S60

Optical Bench SN 118935

Firmware Version V1.0.4 Sep 3 (V1.0.4 Feb 152011)
Last Calibration 06-07-2015 10:32:26

Last Baseline 11-09-2014 13:55:13

Time Sample A541
13:35:03  tinh lap00001 0,033
13:35:03  tinh 1ap00002 0,033
13:35:03  tinh lap00003 0,035
13:35:04  tinh lap00004 0,033
13:35:04  tinh lap00005 0,034
13:35:05  tinh lap00006 0,036
13:35:05 tinh lap00007 0,033
13:35:05  tinh lap00008 0,036
13:35:06  tinh lap00009 0,033
13:35:06  tinh lap00010 0,035

LIBRA S60, 118935, Page 156 of 1
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Phu luc 7a. Két qua do lip xac dinh Cc, dé tinh d9 ding (Cs,)

Method

Application: Fixed Wavelength
Location: Built-in

Originator: Biochrom

Created: 21/02/2011

Settings
Wavelengths 541 nm
Mode Absorbance
Integration Time 10 ms
Bandwidth 2nm
Replicates 1
Path Length 10 mm
Normalise Absorbance False
Lamp Mode Pulse
Check Reference False

Background Correction False

Accessories
Cell Changer

Samples

tinh lap00001
tinh lap00002
tinh lap00003
tinh 1lap00004

Results
Date and Time 09-07-2015 10:11:21
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do cua NCS\két
qua do tinh d§ dung.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935
Firmware Version VV1.0.4 Sep 3 (V1.0.4 Feb 15 2011)
Last Calibration 09-07-2015 9:45:52

Last Baseline 11-09-2014 13:55:13
Time  Sample A541
10:11:21 mau 00001 0,079
10:11:21 mau 00002 0,081
10:11:21  mau 00003 0,086
10:11:21 mau 00004 0,082

LIBRA S60, 118935, Page 157 of 1
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Phu luc 7b. Két qua do lip xac dinh C¢, dé tinh dd dting (Cirung binn)
Method

Application: Fixed Wavelength
Location: Built-in

Originator: Biochrom

Created: 21/02/2011

Settings
Wavelengths 541 nm
Mode Absorbance
Integration Time 10 ms
Bandwidth 2nm
Replicates 1
Path Length 10 mm
Normalise Absorbance False
Lamp Mode Pulse
Check Reference False

Background Correction False

Accessories
Cell Changer

Samples
tinh 1ap00001
tinh 1ap00002
tinh 1lap00003
tinh 1lap00004

Results
Date and Time 09-07-2015 10:51:35
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do cua NCS\két
qua do tinh d§ dung.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935
Firmware Version VV1.0.4 Sep 3 (V1.0.4 Feb 152011)
Last Calibration 09-07-2015 9:45:52

Last Baseline 11-09-2014 13:55:13
Time  Sample A541
10:51:35 mau 00001 0,338
10:51:35  mau 00002 0,337
10:51:35  mau 00003 0,340
10:51:35  mau 00004 0,339

LIBRA S60, 118935, Page 158 of 1
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Phu luc 7c. Két qua do Lip xac dinh Cc, dé tinh d6 ding (C.s)

Method

Application: Fixed Wavelength
Location: Built-in

Originator: Biochrom

Created: 21/02/2011

Settings
Wavelengths 541 nm
Mode Absorbance
Integration Time 10 ms
Bandwidth 2nm
Replicates 1
Path Length 10 mm
Normalise Absorbance False
Lamp Mode Pulse
Check Reference False

Background Correction False

Accessories
Cell Changer

Samples

tinh lap00001
tinh lap00002
tinh lap00003
tinh 1ap00004

Results
Date and Time 09-07-2015 11:31:29
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do cua NCS\két
qua do tinh d§ dung.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935
Firmware Version VV1.0.4 Sep 3 (V1.0.4 Feb 15 2011)
Last Calibration 09-07-2015 9:45:52

Last Baseline 11-09-2014 13:55:13
Time  Sample A541
11:31:29 mau 00001 0,679
11:31:29  mau 00002 0,681
11:31:29  mau 00003 0,680
11:31:29 mau 00004 0,676

LIBRA S60, 118935, Page 159 of 190
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Phu luc 8. Két qua xac dinh A, Cc, ciia qua trinh oxi héa Cr(III) Ién
Cr(VI)

Method

Application: Fixed Wavelength
Location: Built-in

Originator: Biochrom

Created: 21-02-2011

Settings
Wavelengths 541 nm
Mode Absorbance
Integration Time 10 ms
Bandwidth 2 nm
Replicates 1
Path Length 10 mm
Normalise Absorbance False
Check Reference False

Background Correction False

Accessories
Cell Changer

Samples
xd muc do chuyen hoa Cr III 1én Cr VIO0001
xd muc do chuyen hoa Cr III 1én Cr VIO0002
xd muc do chuyen hoa Cr III 1én Cr VI00003

Results
Date and Time 27-07-2015 10:56:19
Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do NCS\xd do
chuyen hoa Crlll 0707.xml
Data Validity Verified
Optical Bench LIBRA S60

Optical Bench SN 118935

Firmware Version VV1.0.4 Sep 3 (V1.0.4 Feb 152011)
Last Calibration 27-07-2015 10:44:14

Last Baseline 11-09-2014 13:55:13

Time Sample A541 C(A541)
(mg/L)
10:56:19  xd muc do chuyen hoa Cr III 1én Cr VI0O0001 0.165  0.1953
10:56:20  xd muc do chuyen hoa Cr III 1én Cr VI00002 0.324  0.3837
10:56:20  xd muc do chuyen hoa Cr III 1én Cr VI00003 0.500  0.5925

LIBRA S60, 118935, Page 160 of 190



161

Phu luc 9. Két qua khao sat dong hoc
Kinetics: 15-06-2015 11:16:57

Method

Application: Kinetics
Location: Built-in
Originator: Biochrom
Created: 21-02-2011

Settings

Wavelengths 541 nm

Parallel Samples 1

Delay 6 s (00:00:00:06)

Interval 20 s (00:00:00:20)

Rate 0.05s-1

Duration 60 min (00:01:00:00)
Mode Absorbance

Bandwidth 2nm

Show Change False

Concentration Factors 1

Units mmol / |
Results

Date and Time  15-06-2015 11:16:57

Operator 0983785323-PC\0983.785.323
Location C:\Users\Public\Documents\Biochrom\Resolution\0983.785.323\Ket qua do

NCS\ks dong hoc theo thoi gian.xml
Data Validity Verified
Optical Bench LIBRA S60
Optical Bench SN 118935
Firmware Version V1.0.4 Sep 3 (V1.0.4 Feb 15 2011)
Last Calibration 15-06-2015 09:57:39
Last Baseline 11-09-2014 13:55:13

References
Time Sample

Traces

Name Start Time

Khao sat ddo ben cua phuc mau theo thoi gian15-06-2015 11:16:57
00001_A541

LIBRA S60, 118935, Page 161 of 190
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Phu luc 10. Két qua xAy dung dwong chuin tw déng bing phwong phap
ICP-MS

’ ‘ sample1d | Acduisition Method File ‘ Crs2
ime (cps)
1 Blank 01/8/2015 C:\Us_er_s\Vien Dinh I_Duong\Documents\PerkinEImer 7520
2:54:53 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
2 | STD 1ppb 01/8/2015 C:\U§er§\Vien Dinh I_Duong\Documents\PerkinEImer 8359 1
2:57:29 PM SyngistixX\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer
8 | STDI0PPb | 30006 pM | Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth 10607,3
01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer
i °'L 100ppb 3:02:43 PM SyngistixX\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth it
01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer
5 | STD 500ppb 3:05:20 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth 391643.4
6 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 823858 2
1000ppb 3:07:57 PM SyngistixX\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
7 Calibration 01/8/2015
Curves 3:07:57 PM
Két qua do tan so va dap xay dung duong chuan tu dong
‘ sample 1d | Acduisition Method File ‘ gpi%
1 | Blank 01/8/2015 C:\Us_er_s\Vien Dinh l_)uon_g\Documents\PerkinEImer
2:54:53 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth
2 | STD 1ppb 01/8/2015 C:\Us_er_s\Vien Dinh l_)uong\Documents\PerkinEImer 1.000
2:57:29 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
3 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 9.376
10ppb 3:00:06 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
4 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 99.608
100ppb 3:02:43 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
5 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 500.606
500ppb 3:05:20 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
6 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 1010 714
1000ppb 3:07:57 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth !
7 Calibration = 01/8/2015
Curves 3:07:57 PM
Két qua do nong do cac diém xay dung duong chuan
‘ ‘ Sample Id Acqui'rf:;'on Method File ‘ Cr52
1 Blank 01/8/2015 C:\Us_er_s\Vien Dinh I_Duong\Documents\PerkinEImer
2:54:53 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth
2 sTD1 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer
ppb . L - : 1,3%
2:57:29 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth
3 STD 10ppb 01/8/2015 C:\Us_er_s\Vien Dinh I_Duong\Documents\PerkinEImer 1.2%
3:00:06 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
4 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 35%
100ppb 3:02:43 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
5 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 1.9%
500ppb 3:05:20 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth '
6 STD 01/8/2015 C:\Users\Vien Dinh Duong\Documents\PerkinElmer 2.1%

1000ppb 3:07:57 PM Syngistix\ICPMS_Vien Dinh Duong\Method\crom 08012015.mth

Két qua xac dinh RSD (%)
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Phu luc 11. Hinh anh két qua do miu biang phwong phap ICP-MS
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Phu luc 12a: Mot s6 hinh 4nh ngudn nwée song Nhué khi khao sat

Nudc thai mau den tir lang ban Phtt B6 | Nudc thai nhudém dé song Nhué

khu vuc Ha Pong

=

" Y

Hang tan vai vun duoc dot hang tuan ven song Nhué & Hién Giang,

Thuong Tin

Mau va bot nudc hut tir song Nhu¢ qua cac tram bom Cao X4, Dling Tién

huyén Thuong Tin tudi cho dong rong.
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Phu luc 12b: Mot s6 hinh anh NCS khio sit cac tram bom liy nwéc tir

song Nhué twdi cho dong rugng va lay mau nwéc nghién ciru

3

Cam L
(1 A L LA

L4y mau nudc Tién Phong | LAy mau nudc tai Pong Chuan bi lay mau nuéc
Thudng Tin (Ns) L5 Ung Hoa (N13) tai cong Luong Co
(N1s)
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Phu luc 12c: Mt s6 hinh anh vé qua trinh 1y miu rau

Mau ra tai céng Lién Mac
Co Nhué (Ry)

Mau rau 50 Nhu¢ Giang
Ha Bong (R3)

Mau rau Chuyén My Phu
Xuyén (Rg)

Mau rau Cong Than, Phu
Yén Phti Xuyén (Ryo)

Mau rau & Pong L6 Ung
Hoa (Ryy)

Mau rau & Hoang Tay,
Kim Bang (Ry4)

© .. B
TRAM QUOC GIA
QUAN TRAC TU BONG MOI TRUGNG NUGC SONG

Chuan bi va lay mau rau nghién ctu tich tu
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\ moi truong Nhat Tuu

(gan Cau Nhat Tuyu)

Phu luc 12d: Mt s6 hinh anh vé khao sat va iy miu gao

ga0 (G,) tai xa Tién
Phong, Thuong Tin
k, |

Gia dlnh-cung cap mau
gao (Gg) tai xa Nhat Tuu,
Kim Bang

Gia dinh cung cap mau

Laa duoc trong ca 2 ven song Nhué va 1 chu ho canh tac tai Lao Cau, Tién

Tan, Duy Tién Ha Nam

\ i
Gia dinh cung cap mau
gao (G,) tai xa Nguyen
| Tral Thu’O’ng Tin

Gia dinh cung cap mau

gao (Gy) tai xa Hoang
Tay, Kim Bang

Gia dinh cung cap mau

Gia dinh cung cap mau
gao (G,) tai xa Chuyén
My, Phtt Xuyén

gao (Gyp) tai xa Tién
Tan Duy Tién
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Phu luc 12e: Mt s6 hinh anh vé nghién ctru Cr tich liiy trong rau
;EH.'A";:A:H:N“ pspz

Chuan bi bé nuéi rau Rau duoc 05 ngdy tudi

Rau dugc 15 ngay tudi
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Phu luc 13. Khu vuc dan cw noi song Nhué chay qua

SONG HONG

<« <~ <~ <~
Hiu ngan N Td ngan
Pia ban Phuong/Xa DT DS Phuong/Xa DT DS DPia ban
(km?) | (nguoi) (km?) | (ngueoi)
Q Bic Lién Mac 598 | 12966 | Poan AB| Pong Ngac 241 23992 Q Bic
Tir Liém Thuy Phuong 2,88 | 13753 | (14 km) | Puc Thing 1,20 | 19923 | TirLiém
(4335 km’,  ["C5 Nhué 2 4,05 | 44780 C Nhué 2
320414 ngudi) ppic Didn 217 | 16468 CONhué 1 221 | 33718
Q Nam Cau Dién 1,79 | 28172 v Cau Dién Q Nam
Tir Liém Xuin Phuong 2,76 | 13809 My Dinh 2 1,97 | 26991 | TirLiém
(32,27 kmzx‘_ Tay MJ 6,05 | 22557 My Dinh 1 2,28 | 23987
232894 nguol) "pai M 498 | 26741 Pha Do 2,39 | 13856
DPai Md Trung Vian 2,78 29850
Q Habong | Van Phuic 1,44 9270 | Poan BC| Mo Lao 1,26 Q Ha Dong
(48,29 km?, | YétKiéu 0,20 5647 | (5,2km) | Vin Quan 1,44 | 9270
233,136 | 'Hacau 153| 8581 ¥ |Phicla 1,77 | 6526
nguot) Kién Hung 424 | 11975 Tan Triéu 2,98 | 14202 | H Thanh Tri
Kién Hung Thanh Liét 3,44 | 8463 | (62,93 km?
H Thanh Tri_| Hiru Hoa 2,93 | 7558 | Poan CD| Hiu Hoa 198706
H Thanh Oai | Cu Khé 5,79 5177 | (11,8 km)| T4 Thanh Oai 8,12 | 15347 nguoi)
(123,78 km?, | My Hung 6,33 5627 Dai Ang 5,05 | 8168
167250 nguoi) | Thanh Thuy 5,31 6239 | Doan DE| Khanh Ha 4,96 | 8864 H Thuong
H Thwong Tin | Hién Giang 3,16 4249 | (31km) | Hoa Binh 3,83 5604 Tin
Tién Phong 458 | 7510 TT Thuong Tin | 0,74 | 6160 | (127,70 km?,
Tién Phong Vin Pha 308 | 6088 219248
Tan Minh 6,10 | 7207 Nguyén Trai 577 | 8034 nguoi)
H Thanh Oai | Lién Chau 6,18 7857 Diing Tién 5,95 7225
H Thuong Tin | Nghiém Xuyén 5,66 5206 Nghiém Xuyén
H Phi Xuyén | Hong Minh 5,89 6677 Phuong Duc 6,54 7781 | H Phu
(171,05 km? | Tri Trung 362 | 3864 Vin Hoang 6,08 | 5837 | Xuyén
181388 ngudi) | Hoang Long 10,6 | 8751 ! | Tan Dan 755 | 7475
Chuyén My 7,93 8173 Van Tu
Van T 6,48 | 4901 Van Tur
H Ung Hoa | Minh Duc 8,62 5451 Phi Yén 419 | 4322
(183,71 km?,
182008 ngiroi)
H Phi Xuyén | Phu Yén Phu Yén
Chau Can 8,28 | 8747 Chau Can
H Ung Hoa | Pong L6 7,08 5322 Duy Hai H Duy Tién
H Duy Tién | Duy Hai 506 | 5110 | Doan EG| Duy Hai (137,60 kn?’,
H Kim Bang | Nhat Tuu 393 | 4713 (14km) | Hoang Dong 717 | 7283 |125062 nguoi)
(187,00 km*, | Hoang Tay 48| 5843 Hoang Tay H Kim Bang
125713 nguoi) | Hoang Tay Hoang Dong H Duy Tién
Hoang Tay v Tién Tan TP Phu Ly
TP Phii Lj [ Tién Tan 751 4820 Tién Tan
(87,87 km”, | Phu Vén 5,65 7791 ! Quang Trung 2,61 6266
136654 nguoi) | phy Van L. Khanh Thién | 0,32 6791
Phi Van Minh Khai 0,32 6822
<« < Song bady SongPdy Song Pay SongPbiay Song Day « <«
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2015 va 2016 doc tuyén song Nhué dé chay cac phan mém R va SPSS

Tén maiu Nam 2015 Nam 2016
nuéc bot 1 Dot 2 Pot 1 Dot 2
N, 0.012+0.003 | 0.01+0.003 | 0.011+0.003 | 0.009 +0.003
N, 0.013+0.003 | 0.010+0.003 | 0.016 +0.003 | 0.013 +0.003
N, 0.017+0.004 | 0.015+0.003 | 0.015+0.003 | 0.011 +0.003
N, 0.019+0.003 | 0.013+0.003 | 0.012+0.003 | 0.010 + 0.003
Ns 0.015+0.003 | 0.010+0.003 | 0.013+0.003 | 0.011 +0.003
Ne 0.012+0.004 | 0.010+0.003 | 0.012+0.003 | 0.011 +0.003
N; 0.013+0.004 | 0.010+0.003 | 0.016 +0.003 | 0.012 + 0.004
Ng 0.013+0.004 | 0.011+0.003 | 0.017 +0.004 |0.012 +0.003
Nq 0.019 +0.003 | 0.016+0.004 | 0.020+0.005 |0.017 +0.004
Njo | 0.019+0.003 | 0.012+0.003 | 0.015+0.003 | 0.011 + 0.003
Ny; | 0.025+0.004 | 0.013+0.004 | 0.026 +0.003 | 0.014 + 0.003
N;, | 0.048+0.003 | 0.035+0.005 | 0.054+0.004 | 0.034 +0.004
Ni; | 0.029+0.004 | 0.023+0.004 | 0.029+0.004 | 0.021 +0.007
Nis | 0.022+0.003 | 0.013+0.003 | 0.019+0.005 | 0.010 + 0.003
Nis | 0.029+0.003 | 0.016+0.003 | 0.032+0.004 | 0.017 +0.004
Nig | 0.032+0.003 | 0.017+0.003 | 0.033+0.003 | 0.018 + 0.004
Ni; | 0.028+0.003 | 0.016 +0.003 | 0.030+0.000 | 0.018 + 0.003
Nig | 0.033+0.003 | 0.021+0.004 | 0.033+0.004 | 0.023+ 0.004
Nig | 0.036+0.003 | 0.022+0.003 | 0.037+0.004 | 0.023+0.005
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Phu luc 15. Dir liéu d6 hoa R

mau_nuoc | lat_goc long_goc Lat long dis

N1 21005'22"N | 105046'14"E 21,089444 105,770556 | 45,83482
N2 21005'00"N | 105046'16"E 21,083333 105,771111 | 45,16488
N3 20058'12"N | 105046'54"E 20,97 105,781667 | 32,82598
N4 20058'19"N | 105046'51"E 20,971944 105,780833 | 33,05901
N5 20052'41"N | 105049'27"E 20,878056 105,824167 | 21,70223
N6 20051'49"N | 10505021"E 20,863611 105,839167 | 19,70324
N7 20050'19"N | 105051'33"E 20,838611 105,859167 | 16,50474
N8 20048'45"N | 105050'10"E 20,8125 105,836111 | 14,43694
N9 20045'06"N | 105051'00"E 20,751667 105,85 | 7,761637
N10 20044'42"N | 105051'24"E 20,745 105,856667 | 6,762773
N11 20043'08"N | 105052'36"E 20,718889 105,876667 | 3,204566
N12 20041'36"N | 10505327 "E 20,693333 105,890833 0
N13 20040'29"N | 105053'43"E 20,674722 105,895278 | 2,122855
N14 20039'06"N | 105053'45"E 20,651667 105,895833 | 4,667381
N15 20038'35"N | 105053'56"E 20,643056 105,898889 | 5,659357
N16 20036'59"N | 105054'46"E 20,616389 105,912778 | 8,865143
N17 20044'42"N | 105051'24"E 20,745 105,856667 | 6,762773
N18 20043'08"N | 105052'36"E 20,718889 105,876667 | 3,204566
N19 20032'28"N | 105054'38"E 20,541111 105,910556 | 17,06942
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Phu luc 16. Két qua thong ké mé ta trén SPSS

T ~Output! [DocumentT] - IBM SPSS Statistics Viewer

*
File Edt View Data Transform Inset Format Analge DirectMarkeling Graphs Utiities Add-ons Window  Help
= ~ = =
SHEed W e~ @t 00 & §
Qutput o
%I EnDes:nptwes Descriptives
[E) Title
ol Notes Descriptive Statistics
L@ Descriptive Statistics
& Descriptves I Minimum | Magmum | Mean | Std. Deviation
& Notes i 4 | 00300 01200 | 0105000 00129089
&-{8] Descriptives n2 4| o000 01600 | 0130000 00244549
B Notes n3 4| o100 01700 | 0145000 00251661
& Cosebaak n4 4| 0ooo 01900 | 0135000 00387298
+[& Notes
& Deseriptves ns 4| o000 01500 | 0122500 00221736
B Title ng 4| 01000 01200 | 0112500 00095743
b Notes n? 4 | o000 01600 | 0127500 00250000
L@ Descripiive Statistics ng 4 01100 01700 | 0132500 00262996
ng 4| o800 02000 | 0180000 00182574
10 4| o100 01900 | 0142500 00359398
i 4| 0300 02600 | 0195000 00695222
ni2 4 | 03400 05400 | 0427500 00984463
13 4| 02100 02000 | 0255000 00412311
ni4 4| 01000 02200 | 0160000 00547723
nis 4| o600 03200 | 0235000 00818535
ni6 4| mo 03300 | 0250000 00867948
7 4| 01600 03000 | 0230000 00702377
nig 4| 02100 03300 | 0275000 00640312
g 4| 02200 03700 | 0295000 00810350
Valid N (istwise) 4
. b \ A A
Min, max, trung binh va d6 chéch
I8 “Output1 [Document1] - IBM SPSS Statistics Viewer
Zile Edit View Data Transform Inset Format Analbze DirectMarketing Graphs  Utilites Addons  Window
| - L r 1 =
SHeR M e~ EBLE 9@ & i =

{E] output
B+ {& Descriptives

]|
& {E] Codebook

2
- {8 Descriptives

@ Descriptive Statistics

Descriptives
Descriptive Statistics

[l Winimum | Maximum Mean Std. Deviation
dot1.2015 19 01200 04800 0228421 00990658
dot2.2015 19 01000 03500 | 0154211 00630093
dotl 2016 19 0110 0540 023158 0113150
dot2.2016 19 00900 03400 0155263 00631801
Walid N (listwise) 19

Két qua thong ké theo dot
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Phu luc 17. Mt s6 hinh anh vé héa chét va thiét bi phin tich

Diphenyl cacbazide Kali diCromat Cr(11) nitrat

Amoni pesunfat May do pH May loc nudc dé ion

May do quang UV — VIS Biochrom Libra

May do Pho ICP-MS NexION 350X
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S60

Phu luc 18. Mot s6 hinh anh vé cic dung dich mau

7 dung dich dé thiét lap duong chuan | 7 dung dich khao sat pH

Khao sat oxi hoa Cr(III) 1én Cr(VI) 3 dung dich phirc mau

14 dung dich cung néng d6 0,04mg/L
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Phu luc 19. Anh quét phé miu N5 — dot 2 nwée song Nhué nim 2015 bang

UV-Vis
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ooh
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