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TOM TAT LUAN VAN

O nhiém asen (As) trong nuéc ngam dang 13 van dé thu hit sy quan tim cia
céc nha khoa hoc trén thé gi¢i. O Bangladet va An Do c6 khoang 36 triéu ngudi dang
d6i mat voi nguy co vé strc khoe co lién quan dén nhidm doc As. Khi bi phoi nhiém
As lau ngay, ké ca v6i ndng @6 thap, ciing c6 thé mic nhiéu bénh nhu: ton thuong da,
ung thu than, ung thu gan, bang quang va ung thu phdi ...O nhiém As chu yéu co
ngudn gbe tir nhién, xuit phat tir trong trdm tich, trong cic khoang co chira As nhu
khoang sunphua, khoang oxit sit. Duéi tac dong ctia qua trinh dia hoa thuy vin, cing
véi su ¢6 mit ciia mot sd vi sinh vat, gap diéu kién thuén loi, qua trinh oxi hoa khur s€
dién ra cung voi cac khoang trong dit, va trong cac hat tram tich vn co chtra As, khi
d6 s& kéo theo qua trinh giai phong As vao nude ngdm [24]. Mot trong nhitng hudng
nghién ctru quan trong 14 tim hiéu sy phan b6 cua As trong pha tram tich va su van
dong ctia n6 tir trAm tich ra nudc ngam. Cac nha khoa hoc thudng sir dung k¥ thuat
chiét trinh tu va k¥ thuat phd phan tich pha rin dé nghién ctru phan bd cua kim loai

vét trong cac pha khoang cua tram tich.

K¥ thuat chiét trinh tu 12 phép chiét sir dung cac tac nhan chiét c6 luc hoa tan
tang dan, mdi tac nhan chiét c6 twong tac khac nhau dbi voi mdi pha ran khac nhau
trén tram tich [28]. Két qua chiét trinh tur giup suy doan xu hudng phan b ctia As trén
pha ran, dinh luong cac dang oxi héa, kiéu lién két ciia As trong dét, 1a cong cu hiru
ich dbi v6i cac nha khoa hoc, cac nha mdi trudng trong qua trinh kiém soat sy di

chuyén cua As tir trAm tich vao trong nuéc ngam. Tuy nhién, quy trinh chiét thuong



khong that c6 dinh, thong nhat ma do timg nhom nghién ctru téi wu va ap dung cho dbi

tuong quan tam.

Bén canh d6, phuwong phap phd dung dé phan tich dinh luong hodc ban dinh
luong cac dang lién két ciia As va trang thai oxi hoa cta chung, nguyén tic cua
phuong phap dua trén sy twong tic cua cic birc xa dién tir d6i v6i phan tir. Tuy nhién,
thiét bi st dung thudng dit tién, gip kho khan trong qua trinh xtr Iy ddi voi nhimng

mau cé nén phuec tap.

Chinh vi vay, ban luan vin nay thuc hién viéc “Téi wu quy trinh chiét trinh
tw asen tir trim tich va ung dung trong viéc giai thich sy phin bo asen trong

trim tich vao nwéc ngim”
CHUONG 1. TONG QUAN

1.1. Sy phan bd ciia As trong méi trwdng tw nhién va trong tram tich

Dudéi tac dong cua cac qua trinh ty nhién va nhan sinh khéac nhau, As c6 thé di
chuyén tir hop phdn méi trudng nay sang hop phan moi truong khéac, din dén sy phan
b phirc tap cua né trong ty nhién.

Trong mdi trudng tu nhién, As dang hitu co (chu yéu 1a MMA — axit
monomety asonic vd DMA — axit dimetyl asonic) thudng it hon so véi cac dang vo co
(asenit va asenat). Ham luong As trong c4 nudc ngot chu yéu 1a As hitu co
(asenobetain, asenosugar, trimethylasin...), vdi ham lugng trung binh 1a 0,54 pg/g. As
trong sinh vat bién tir 0,6 — 4,7ug/g trung binh 13 2,7pg/g. Poc tinh cua As dbi véi
sinh vét dudi nudce ting dan: asen, asenit, asenat, hop chit asen hitu co [1]. Trong moi
truong sinh thai, cac dang hop chit cia As hoa trj 3 c6 doc tinh cao hon céc dang As
hoa tri 5. Mbi truong khir 1a diéu kién thuan lgi dé cac dang As hoa tri 5 chuyén hoa
thanh hoa tri 3. Thé oxi hoa khir, pH... 1a cac yéu t6 quan trong gy ra sy ting hay
giam ham luong ctia cac hop chét clia As c6 trong ty nhién.

O nhitng ving khong 6 nhidm, ham luong As trong ting nudc mit cd gia tri
nho, thuong tir 1 — 8ug/L. O khu vire 6 nhiém dic biét 13 & nhitng ving c6 hoat dong
cua nui ltra, khai mo, dia nhi¢t, ham lugng As tir 50 dén vai tram ug/L tham chi la vai
nghin pg/L, trong khi d6 tiéu chuan cho phép cia WHO vé ham lugng As trong nudc
sinh hoat 13 10pg/L va trong nude ngam 13 50pg/L [23]. Ham lugng As trong khong



khi trén thé gidi dao dong tir 0,007 — 2,3ng/m’ trung binh 0,5ng/m’, ving 6 nhiém 1a
1,5 — 190ng/m’, trung binh 13 15ng/m’. Ngoai ra, cdy trong ciing chita mot lugng As
nhat dinh, d6i khi rat cao, As trong cy trong c6 ham lugng tir 0,1 — 2,7pg/g, tai nhiing
vung 6 nhiém 1én téi 50 — 200pug/g [6].

As xuét hién trong cac 16p dit da, quing, 16p vo phong hoa, trAm tich bd roi,
nude, khong khi, cac sinh vat, thyc vt voi ham luong bién d6i khac nhau tiy thudc
vao dic tinh cua timg khu vuc. As ¢6 mit chu yéu trong hon 200 khoang nhu: khoang
cua asenat, asenit, photphat, sunphit, va cac khoang cua oxit. Trong d6 Fe(SAs), l1a
mot ngudn As quan trong nhat, As trong cac 16p quing va dat da dao dong tur 1 -
20pg/g. Mot s6 quang chira nhiéu As nhu: pyrite, manhetite...trong cac quing niy As
ton tai & dang hop chat v6i luu huynh rt khé tan trong nudc nhu: asenopyrite
(FeAsS), realgar (AsS), opiment (As,S3), lugng As trong céac loai quang nay lén téi
200pg/g.

1.2. Mt s6 phwong phap nghién ciru sw phin bo ciia As trong tram tich

1.2.1. Tém lwge vé phwong phap chiét chon lgc, trinh tw

Nhitng chat giy 6 nhiém trong dit c6 thé di chuyén thong qua sy hoa tan cia
cac khoang hodc duoc giit lai trong dat do qua trinh két tha véi cac khoang silicat,
khoang thir cAp oxit, cacbonat, hodc cac phirc chat lién két ctia pha rin cung cac phdi
tir hiru co, dat sét hay cac hydroxit kim loai. Mot s6 qua trinh két tia, qua trinh hoa
tan (co thé dién ra cung lic) hodc theo trinh tu trong céc diéu kién khac nhau, dé 1a

nguyén nhin giy ra sy tai phan bd chat gay 6 nhiém téi nguon nudc.

Su thay do61 cua mdi truong, cac di€u kién ty nhién va ddc tinh ctua dat lién

quan téi d6 linh dong ctia kim loai lién két trong cc pha ran trén tram tich:

- MBoi trudng axit: lam giam pH cta dung dich, gy ra viéc hoa tan hau hét cac
nguyén t6 thong qua su thiy phan cation, trao doi, va giai phong mot sd chit nhu
cacbonat, bicacbonat, diéu nay dan dén trao ddi giira anion va sy hoa tan ciia cac
nguyén té 4 kim

- Thay dbi diéu kién oxi héa khur: trong diéu kién rat oxy hoa, c6 thé giy ra su

hoa tan ctua sunphua kim loai va sy phan huy cac chat hitu co; trong diéu kién khur



manh c6 thé gy ra sy két tia ciia sunphua kim loai qua sy khir sunphat va sy hoa tan
clia sat, mangan hydroxit, dong thoi giai phong ra cac chat gay 6 nhiém

- Tiang nong d6 hoa tan: cac kim loai tao phurc véi cac phdi tir hiru co

- Tang ndng do ciia cac mudi vo co: mot vai anh huong cd thé quan sat thdy nhu
qua trinh trao ddi ion, canh tranh cac phan ing hap phu hodc sy hinh thanh hay khong
hoa tan clia phic chat

- Metyl hoéa: cac dan xuét cua mét sb kim loai nhu asen, thuy ngan, thiéc hodc
selen c6 thé chuyén hoa bdi mdt loat cac vi sinh vat thanh cdc dang metyl hoa ma sau
d6 co thé duoc tich Iy trong cac vat chét hitu co hodc thuc vat hodc bay hoi vao trong
khi quyén.

Do viy, dé danh gia nhitng tac dong ngin han va lau dai cua cac kim loai t6i
moi truong, can xem xét tinh linh dong cua chung trong dat. B¢ linh dong cua kim
loai phu thudc dic tinh cta ving gay 6 nhiém. Vi thé, no 13 co s¢ dé 4p dung nhiing
budce chiét don, chiét song song hodc chiét trinh tu c6 chon loc béng cac tac nhan hoa

hoc.
1.3. Mt s6 co ché giai phong As tir tram tich vao nwéc ngdm [23][12]

Ham luong As trong trim tich cao khong co nghia 13 ndng do As trong nudc
ngam ludn cao. Chi khi gap diéu kién thuan loi, mot lugng As thoat ra tir tram tich
cling du lam cho ting chtra nuwéc nhiém As cao. O ving nudc ngam cé 6 nhiém As,
ham lugng As trong trdm tich khoang 1 - 20pug/g [23]. Hau hét cic tAng nudc co chira
As thi tac nhin quan trong nhat 13 qua trinh giai hip va hoa tan As tir cac khoang oxit,

dic biét 1a oxit sat. Dudi day 1a mot ) gia thiét vé su ria trdi As vao tﬁng chira nudc.
1.3.1. Giai phéng As do s khir hoa tan ciia cac oxit sit [23]

O diéu kién khir manh, phan Gng khir caa Fe (IIT) va SO,” dién ra, xuét hién
cac tac nhan cho sy giai phong As tir khoang oxit sat. Qua trinh nay dién ra trén cac
lwu vue séng rong cé tai lwgng phu sa 16n. Luong cacbon hitu co cta trim tich c6 thé
xac dinh toc do didu kién khir dugc hinh thanh. Dat hiru co sinh ra ngay lap tirc bi
phan huy va st dung lugng O,, NO;, SO, hoa tan trong téng ngdm nudc va hinh
thanh nén mdi truong khu. Tai cac 16p trAm tich tré c¢6 nhiéu vat liéu hitu co, hoat

dong song cua vi sinh vat dién ra rat manh liét, dac biét la cac vi sinh vat ky khi, cac



qua trinh chuyén hoa vi sinh tiéu thy hét oxy hoa tan va xiic tic cho cic phan g oxy
hoéa khir khac xay ra. Két qua 1a moi truong tram tich va nudc ngadm thudng mang tinh
khir. N6 duoc thé hién & gi tri thé oxi hoa khir (Eh) thap, ham lugng cao ciia cac chat
dang khtr nhu Fe?', Mn*', NH,", CH,, ham luong thép cac chét dang oxy héa nhu SO,
> NO; ", Fe™*

Ngoai ra, khi xem xét cac dang ton tai ciia As trong moi trudng ngudi ta thiy
rﬁng As ¢6 thé ton tai & céc dang hoéa tri +3 va +5 voi tén goi 1a hop chét asenit va
asenat. Dang tdn tai cua As phu thudc vao pH va thé oxi hoa khir trong moi trudng.
Trong moi trudng 6xi hoa hoic pH cao, cac dang hop chat cia As héa tri +5 s& chiém
uu thé. Nguoc lai, trong moi truong khir hodc pH thap, dang hop chat ciia As hoa tri
+3 (H3As03) lai chiém ti 1€ cao. Cac phép do thyc dia cho théy nuoc ngém thuong co
pH nim trong khoang 6 - 8, Eh nhé hon 200mV. Gia sir trong nudc ngam c6 As thi
dang tdn tai chu yéu s& 12 H3;AsO; va HAsO, ~. Trong d6 dang hop chat khong dién
tich (H3;AsO;) s€ linh dong hon dang c6 dién tich (HAsO, 2') (hinh 1.2). Nhu vay, co
ché khir cho rang mdi trudng khir da chuyén sat hoa tri IIT két tiia sang sat hoa tri I
hoa tan. Qué trinh nay 1am giai hap phu cic ion asenat trén bé mat hydroxit sat (III) ra
moi trudong nudce, déng thoi asenat cling bi khir thanh asenit khong c6 dién tich, kho bi

tai hap phy, linh dong trong méi trudng nude.
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Hinh 1.2. Céc dang ton tai ciia asen trong nwéc phy thudc vao pH va thé oxi héa khir
[8]
1.3.2. Giai phéng As do qua trinh trao doi canh tranh vi tri hip phu [24]

Duéi diéu kién hiéu khi va moi trudng tir axit téi gan trung tinh, As bi hap phu
manh 1én cac khoang chat. Khi pH ting trén 8,5, As giai hap khoi bé mit cac oxit, vi
thé 1am ting nong do As trong nudc ngam.

Trén thuc té, nhting ion nhu photphat, bicacbonat, silicat... trong nudc sé canh

tranh hap phuy trén bé mat HFO (hydrous ferric oxides) va c¢6 thé 1am giam luong As

hap phu trén bé mit ctia no.

HCO,

Hinh 1.3.Sw canh tranh hd'p phu cua cac anion trén bé mat khoang

Qua trinh ting pH gdy ra sy giai hip phu ciia nhiéu anion chira oxi khac nhur:
photphat, vanadat, uranyl va molipdat. Photphat dong mot vai trd quan trong trong
qué trinh can trd sy hdp phu As vi co cau tric twong tu asenat nén no canh tranh vi tri
hat bam trén bé mat khoang chat (hinh 1.3). Tai pH = 7, asenat ciing bi hap phu nhiéu
nhu photphat. Tuong tu, HCO;™ thudng 13 anion chinh trong nudc ngdm va c6 anh
hudng t6i sy giai phong As, ANy manh qua trinh giai phong As,van dé nay hién chua
r0 rang, vi vay can thuc hién cac nghién ciru mé rong dé xac dinh vai tro cia HCOy

trong qué trinh giai hip phu As.



Mot sb cation c¢6 cac hat mang dién dwong ciing c6 thé Ny manh qua trinh hap
phu cua asenat mang dién am, cac cation nhu canxi, magie, dac bi¢t la sét (IT) dong

vai tro quan trong trong moi truong nude co tinh axit hodc tinh khir.
1.3.3. Gidi phong As do qua trinh oxi hoa quang pyrite [23]

Qua trinh oxi hoéa sunphua dic biét 1a quing pyrite co thé 1a mot ngudn giai
phong As cao khi cac khoang bi phoi nhiém trong méi truong c6 oxi. Dicu nay xay ra
xung quanh khu vuc khai thac mo, nude ngam co tinh axit va chira nhiéu SO,>, Fe va
cac kim loai vét khac. Mot s6 phan mg minh hoa cho qua trinh oxi hoa hoa tan quing

pyrite giai phéng As:

FeS,(+As) + 3,50, + H,O — Fe*" + 250, + 2H" + As

4FeAsS + 130, + 6H,0 — 4FeSO, + 4H;As0,

Fe, Ni,S,wAsy + 3,50, + H,O — xNi*" + wH;As0, + (1-x)Fe*” + (2-w)SO,* +
2(1+w)H"

Ngoai ra sy khur cia oxit mangan va sy hoa tan cua cac khodng cacbonat
(canxi, dolomite, siderite...) cling 1a nhitng khoang phd bién trong nudc ngam tac
dong dén qua trinh giai phong As.

Nhu vay, dé giai thich con dudng hinh thanh As trong nuéc ngam cac nha khoa
hoc di dua ra nhiéu co ché: co ché khir va co ché oxy hoa, co ché thé canh tranh vj tri
hap phu.... Tuy nhién, cic co ché nay van chua thé hién sy phu hop & tit ca cac
truong hop trong thyc tién. Hién nay cac nha nghién ctru van dang tiép tuc tim hiéu,

hoan thién thém cac bang chimg nhim dua ra cac gia thuyét day du hon, xac

thuc hon vé co ché hinh thanh As trong nuéc ngam.

CHUONG 2. MUC TIEU, POI TUQNG VA PHUONG PHAP NGHIEN CUU
Muc tiéu nghién ciru cua ludn van la:

- Tbi wu quy trinh chiét As tir trim tich
- Ung dung trong viéc giai thich sy phan bd cta As tir trAm tich vao trong

nudc ngam.



Noi dung nghién ciru gom co:

- Téi wu thoi gian chiét As tir trAm tich, chiét bang hé kin va hé ho

- Ap dung quy trinh chiét d3 ti wu vao viéc chiét cic mau tram tich

- Sir dung phan mém xur 1y s liéu giai thich mdi quan hé giita As va mot sd
thanh phan khac trong trAm tich va nuwdc ngam, vai trd cua chung trong qué

trinh giai phong As tir trim tich vao nudc ngam.
- Téi vu quy trinh chiét trinh tu asen trong tram tich, thuc hién trong hé thi

nghiém kin. Tién hanh t6i wu thoi gian véi 5 bude chiét duge dua ra theo bang.

- Céc dich chiét t6i uu theo trinh ty thoi gian sau: 0.167h ; 0.33h; 0.66h ; 1h ; 2h ;
3h ; 6h ; 12h ; 18h; 24h, t6i wu thoi gian, sau d6 4p dung phép ti wu vao chiét cac

mAu tram tich, sir dung cac tic nhan chiét pho bién gom 5 tac nhan chinh.

Bdng 1.Bang quy trinh gom 5 buéc chiét

Muc  dich | Dich chié¢t |Néngdd |pH |Ty 1¢ | Chi tiéu
chiét rin/léng phan tich
. Fe(I),
Ion hap phu | NaHCO; 0.5M 8.5 1:10
As(IIT)
Dang axit dé Fe tong,
HCOOH 0.5M 3 1:10
hoa tan Fe(Il),
, _ Fe tong,
Sat hoat dong | Ascorbic 0.1IM 3 1:10
Fe(Il),
Hydroxit tinh | Pém NHy4- | 0.2 M NH,
i 3 1:10 Fe, As
thé c6 mang | oxalate  + | oxalate +
As trong | HNO; Xir 1y mau
. 1:10 Fe, As
khoéng (65%) bang 10 vi

CHUONG 3. KET QUA VA THAO LUAN

- Két qua sau khi tdi wu quy trinh chiét trinh tu As tir tram tich, thoi gian duoc

lya chon 1y mAu 1a 6h.
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- Hinh 1: Thoi gian t6i wu As doi véi cdc dich chiét
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Hinh 1: Thoi gian t6i wu Fe doi véi cdc dich chiét

- Danh gia dugc phuong phap phéan tich dya trén do chinh xac, d¢ lap cua
phuong phap xir Iy mau bang 16 vi séng va két qua lap lai tir thi nghiém

chiét trAm tich. Két qua cho thay phuong phap c6 do chinh xac cao.

- Phan tich 19 mau nuéc ngﬁm va thuc hién chiét 5 mau trim tich, két qua
thu duoc két qua: 0.1% As lién két & dang hip phu khong dic trung, 25% As &
dang hép phu dic trung, khong co sit & dang hoat dong, 30% As trong khoang

sat tinh thé, %0% As lién két v6i cac khoang sunphit.

KET LUAN

Sau qua trinh thyc hién nghién ctru, mét s6 két luan trong luan van nhu sau:
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L.

D3 t6i wu phuong phap chiét trinh tr As tir trAm tich thyc hién trong hé chiét kin,
khudy v6i ndm budc chiét: NaHCO; chiét cac dang As lién két yéu trén bé mat
tram tich, HCOOH chiét As lién két véi cac dang sat d& hoa tan, CgHgOg chiét cac
dang Fe(III) hoat dong, NH,4 — oxalate + ascorbic chiét As lién két véi sét tinh thé,
HNO; chiét As lién két véi céac khoang cua sunphua. Thoi gian 6h dugc lya chon
1am thoi gian o1 wu d6i véi mbi hé chiét.

Ap dung vao miu trAm tich, két qua cho thdy, chi yéu As duoc giai phong ra tir
budce chiét NH, - oxalate + ascorbic (40 — 80%), budc chiét ndy, dang sét tinh thé
duogc chiét ra 1a chu yéu. Tiép theo d6 14 dang As lién két trén khoang sunphua
chiém ty 1¢ it hon (15 — 19%), mot it As dugc chiét ra tir dang sit dé hoa tan,
chiém khoang 2 — 10%, tai d6 sau 14m 1én t&i 20%, As & dang ion hap phu (2 —
7%). Rat it hodc khong co As dugc chiét ra tir dang sit hoat dong khoang 2%.
Phan tich cac mdi tuong quan giita cac yéu to trong nudc ngdm va tram tich cho
thdy moi truong tram tich tai khu vic nghién ctiru thude méi truong tram tich khir.

As duoc chiét ra nhiéu nhét trong pha st tinh thé (40 — 80%).



