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XAC DINH TONG ASEN VA TI LE As(I11)/As(V)

TRONG NUGC MOI TRUONG BANG PHUONG PHAP
KICH HOAT NOTRON CO XU LY MAU

juyén Méng Sinh, Nguyén Ngoe Tudn, Nguyén Gidng, Nguyén Thanh Tdm
Vién nghién cttu Hat nhin Dd Lat
*  Bui Duy Cam
Trudng dai hoc Téng hop Ha Nés

Asen 1A mét trong 88 it nguyén t8 rit ddc d8i véi ngudi vi dong vit. Trong nuwdc Asen tdn
réi dang cdc hop chit chira Asen héa tri 3 va héa tri 5. VI vay, viéc xdc dinh tong ham lrong
ciing nhu viéc xdc dinh ti 1é As(III)/As(V) trong ci4c mau nwéc méi trrdmg 13 digu hét sirc
hiét va cé ¥ nghia thuc tién vé cling quan trong [1].

D3 ¢ mét 88 ¢dng trinh céng bd vE viéc phan tich Asen bing cic phwong phép héa hoc thuin
2, 3).

Trong bai bio niy, ching téi giéi thiéu phwong phip phian tich héa phéng xa d€ phén tich
trong cdc miu nwréc méi trwdng. Phuong phdp c6 dd nhiy vd 46 chinh xdc cao. Phwong
niy di dwoc 4p dung d€ phan tich hang loat cdc mau nwée méi trudmg.

THUC NGHIEM
Jéa chat

24c héa chat chinh ding trong thi nghiém 13 dung dich FeCls 5 mg/ml], HNO; 1M, CH30H,
JH, KI, NagS8503, than hoat tinh khéng chira Asen, dung dich Dibenzin Dithocabamat natri
)CNa) 1% trong metanol. Dung diech As{III) chuin ‘¢b him lwrong 1 mg/ml dwoc pha bing
hda tan mudi NaAsO; trong HCI 0,1 N. C4c héa chit déu cé 46 sach PA vi nwée cit 13 nwée
lin. Miu nwéc 13 nwéc Ho Xuin Huwong Da Lat

Fhi€t bj _
Ngubn notron 13 kénh 13-2 cda 15 phdn dng hat nhan Da Lat cé théng lwong 5.10'2
2 gidy.
Msy phin tich bién 3 nhisu kénh véi detecto Ge(Li) c& 25 phin gii cao.
Hé may tinh d¢ ghi va s Iy pho.
*hwomg phédp phéan tich

*ong Asen ¢é trong miu dwoc tich ra bing phwong phip dong két tda véi Fe(OH)3. Chiéu
tron két tda thu dirge d€ thwe hién phén éng hat nhan.

"As +n — TCAs + 4

do hoat d6 phéng xa cda dong vi As-76 sinh ra trén mdy phan tich bién d6 nhigu kénh tai
n¥ng lwong 559 Kev vi 657 Kev. K&t hop véi két qui phén tich kich hoat miu chudn, sé
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tinh todn dugc tong him lwong As c6 trong miu phan tich.
Dé x3c dinh riéng ré ham lwong As(III) va As(V) trong miu, trwéc hét két tda toin b As(

bing dung dich DBDCNa 1% trong metanol. Loc thu ldy két tda d€ dem di chi€u xa. Thém(
phin nwéc loc con lai ¢é chira As(V) dung dich KI va dung dich Na;S,03 dé khir As(V) vE As(I

Tién hanh két tda As(I11) sinh ra bing DBDCNa 1%. Thu ldy két tda.

Chi#u xa d5ng th¥i miu chuin vi miu phin tich. Tir két qui do hoat 46 phéng xa sé suym
dwoe him lwong As(III) va As{V) trong miu.

KET QUA VA THAO LUAN

1. X4c dinh téng hAm hrong Asen trong mau mréc

Cho 100ml miu nuée di dwoc loc qua gidy loc vao cdc 250ml. Thém vio 3,5ml FeC}
5 mg/ml, khuiy déu v thém tir tir NH(OH téi pH = 7 (vira thém vira khuidy). Din nhe trén
(ti€p tuc khudy) dé két tda hoin toan. Sau 10 phit, loc két tda bing micropor; rra sach két td
b&ng nwéc cit. D€ miu khd ngodi khéng khi; cho miu vio tdi polyetylen va han ki,

Ldy 5 microlit dung dich Asen chuin (1 mg/ml) cho vio c8c chira sdn 100 ml rrée cht. The
vio 0,5ml dung dich FeCls vi 13p lai thao t4c giéng thi nghiém trén cho dén khi chomiu viot
plyetylen réi han kin.

Chi€u xa dong th&i mau chuin vd miu phin tich trong 5 phit. Sau mét ngiy, tién hanh
hoat 4 phéng xa cda m&iu v chuin trén mdy phin tich bién 46 nhigu kénh tai dinh ning luwer
559 Kev va 657 Kev. -

Két qua dwoc trinh biy & bang 1.

Bdng 1. Ké qui xic dinh tng him lwong As trong miu nwéc

S8 thir Thi gian do K¥ hién Hoat d6 Him
tw (gidy) - miu phéng xa wong
1 100 As chuin trén gidy 1851 5 ug
2 100 As chuin trong Fe(OH)3 1830 5 ug
3 X~ 100 As trong miu 309 84 ug/t

Nhvr viy, viéc dung Fe(OH); dé@ ddng két tda As 1a rit dinh lwong. Hiéu mit két tda
100%. Mot digu quan tim 13 cidc dong vi cda Fe liéu cé dnh hwéng dén phép xic dinh khén
Dbng vi c6 thé dnh hwéng 13 Fe-58. Khi chi€u xa Fe-58 chuyén lan Fe-59. Diy L dong vi cé ¢
ky bén hiy kha dai T} /; = 46 ngay. Hé 83 phin bS cda dong vi ndy chi ¢6 0,3%, tong khi d6 4
vi As-76 ¢4 chu ki ban hdy rdt ngin (T, = 1,1 ngiy) va dé phd bién 12 100%. M#t khée, ¢
gian chién lai ngin nén thuc t€ sit hodn todn khéng inh hudng dén viéc xic dini As.

2. Khio sit kha n¥ng két tda As(III) véi DBDCNa

D@ khdo sét khd ning két tda As(IlI) bAng DBDCNa, ching t5i da tién him véi 5 mi
dung dich As chun. Pwa dung dich 1én 200ml bing nwéc cit. Thém vio 1 ml HNO; IM,HI]
dung dich DBDCNa 1%, 0,1 gam than hoat tinh. Khudy lién tuc trong 10 phidt. Loc két tda
ph&u micropor. Dé khé két tda ngodi khéng khi, cho mAu vio tii polyetylen v lan kin.
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Sau khi chi€u xa notron vi phin tich hoat d6 phéng xa cda m3u, ching t8i nhin thiy hiéu
t két tda As(III) dat ~ 100%. Nhw vy két tda As(I1I) bing DBDCNa 1A hoin toin dinh lwong
ang 2).

Ti€p theo, chiing tdi khio sit khd ning khi As(V) vé As(III) bing dung dich KI va Naz8;0s.

Chiu 20 microlit dung dichh chudn As trén 16 phan éng trong 5 phit. Sau mét ngay do hoat
phéng xa cda mau.
Ding HC] 4 hda tan miu di chifu xa, dwa dung dich 1én 200ml bing nwéc cit. Tién hanh
t tda phin As(III) cé trong miu bing DBDCNa theo phwong phip vira trinh by & trén. Sau
thu két tda 42 dem di chi€u xa notron.
Thém vio phin nwée loc 1 ml dung dich KI 20% va 1ml dung dich Na;S;03 25%. Khufy
n tuc trong 10 phdt d¢ kh& As(V) vé As(Ill). Ti€n hanh két tda As(III) vira sinh ra bing
3IDCNa 1%. .
Do hoat 43 cda 2 m3u (miu chia As(III) va mau chira As(V)) trén mdy bién d nhiéu kénh
dinh ning lwong 559 Kev vi 667 Kev. Két quid dwoc trinh biy trén bing 2.

Bdng 2. Hiéu sudt két tda As(Ill) bAng DBDCNa

S6 Ky higu Thoi gian | Lwong dwa | Hoat 46 |Lwong tim
TT miu do (gidy) vio (ug) phéng xa | thiy (%)
1 | Chusn As(IIl) dwec 1000 5 15842 99,80
két tda véi DBDCNa

2 Chuén As(III) dwoc 1000 5 15860 100,00
két tda véi DBDCNa

3 Chuin As(Ill) sau 100 20 7857 99,84
chidu xa

4 As(III) c6 trong chuin 3 100 281 3,57
san chidu xa

5 As (V) c6 trong chuén 3 100 7564 96,27
sau chi€u xa

Bing viéc phin tich miu gid, két qud cho thiy: trong qui trinh chi€u xa notron, phﬁ-n 16n
111) da chuyén lén trang théi héa tri (V) (> 96%). Dong théi, viéc st dung KI 20% va NayS;05
7 dé khi As(V) vé As(III) 14 r&t thich hop va cho hiéu qui khi cao.

3. X4c dinh As(III) va As(V) trong mau nuée
Tién hanh téch riéng As(III) vd As(V) cé trong miu nwéc theo so db hinh 1

Liy 5 mi¢rolit Asen chudn cho vdo 200ml nwéc cit, sau d6 tién hanh két tda As(III) bing
JDCNa 1% nhir 42 mé td & trén. Thu ldy két tida, d¢ khé, cho vdo ti polyetylen vi han kin.

Chiéu d5ng thdi miu chuin, miu I vd miu II trén kénh 13-2 cda 16 phin tmg hat nhin Da
trong 5 phit. Sau 1 ngdy do hoat d phéng xa trén mdy phan tich bién d9 nhiéu kénh tai
ning lrong 559 Kev vi 657 Kev, K&t qui dwoc trinh bdy & hinh 2 va bing 3.
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200ml miu di dwoc
loc qua gidy loc

- 1ml HNO3 1M, 1 ml DBDCNa 1%,
- Khudy, 0,1 g than hoat tinh,
- Khuiy, loc qua ph&u micropor.

Két tia I nwéce loc

PE khs, cho vio - 1ml KI 20%, 1 ml N3S;0: 25%
thi poly etylen - Khudy, iml DBDCNa 1%
va hin kin - 0,1 g than hoat tinh

- Khudy, loc qua ph&u micopor

Miu I
Nuwée loc Két tda
Dem chifu xa vi (virt bd)
do hoat d6 phéng xa S :
- D& khé vi cho vio tii
polyetylen, hin :in.
Mau II
Dem chiéu xa va do
hoat d6 phéng xa
Hinh 1. Sc 4B tdch As(III) va As(V) tir miu nuwéc
Bdng 9. K&t qui x4c dinh As(IIl) vi As(V) trong miu nuée
Sé Ky hiéu Thei gian do Hoat d5 Ham
T miu (gidy) phéng xa hroug
1 Miu chuin 1000 15836 5 4g
Miu I 2000 3860 3, ug/t
3 Miu II 1000 3250 5,3 ug/t

dong két tda véi Fe{OH)s ciing nhw bing phwong phép xic dinh riéng ré ham lwgng As(III]
As(V) déu cho két qud phd hop. Gid tri nhin dwoc 13 8,4 ug/¢ (bdng 1) va 8,17 ug/L (bdn
Nhw viy viéc lwc chon phwong phép nio la tdy thudc vao yéu ciu thuc té.

K&t qua cho thiy viéc x4dc dinh téng him lwong As cé trong miu nwéc bling phuong ]]
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Hinh 2. Ph8 ghi hoat 45 phéng xa cda As trong miu nwéc HE Xuin Huong

A. Ph8 ghi hoat 48 phéng xa cda As(III) trong miu nwée
B. Phd ghi hoat d phéng xa cfla As (V) trong miu nwéc
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KET LUAN

1. Phwong phdp x4c dinh Asen trong mau nudc mdi tredmg bing kich hoat nrtron ¢
miu 13 phwong phip cho d3 nhay cao (1% ug/f) va dd chinh xdc lém. !

2. D& t4ch tng As khdi mau nwéc, phép dBng két tda véi Fe(OH)s cho higu sidt tich
vA khong giy anh hwdng dén phép xic dinh As.

3. C6 thé phin tich riéng ré him lwong As(IIl) vd As(V) cé trong mau nhé phép ké
As(I1I) véi DBDCNa 1% vA qué trinh khir As(V) v& As(III) bing dung dich KI viNa,S;0:

4. Ham lwong As trong miu nuwéc H6 Xudn Hwong 13 8,4 g/t
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DETERMINATION OF TOTAL ASENIC AND As(III)/As (V) IN |
ENVIRONMENTAL WATER BY RADIOCHEMICAL NEUTRON ACTIVATION ANAJ

Ng'uyen Mong Sinh, Nguyen Ngoc Tuan, Nguyen Giang, Nguyen Thanh

Dalat nuclear research Institute

Bui Duy Cam

Hanoi University

Radiochemical Neutron Activation Analysis (RNAA) for the determination of total A
and As(III)/As(V) in water has been developed.

Total Arsenic in water was determined by using Fe(OH); for co-precipitation.
As(III) has been precipitated with Dibenzin dithio cachamate natri (DBDCNa).

As(V) was reduced to As(III) by solution mixture (1:1) 20% KI and 25% Nz38,0;.
taining of As-samples was irr_a.dia.ted in Dalat Nuclear Research Reactor and the aciivities of
has been measured.

With detection limit for As about 1 Mcrg/lit, this method can be applied for the determi
of As in water samples.
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