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TOM TAT

Dién cuc kim cuong pha tap bo phtt mang vang, ché tao bang ky thuat ex situ két
hop in situ (AuFE/BDD ex-in situ) dwoc dung véi phuwong phap von-ampe hoa tan
anot xung vi phan dé€ xac dinh vét As(Ill) trong dung dich chtta HC1 0,7 M, axit
ascorbic 0,3 mM va Au(Ill) 2 mg/L. Anh hwong can tro ctia mét s§ ion thuwong gap
trong nudc dudi dat va mot s6 ion khac dén dong dinh hoa tan cua asen da duoc
khao sat, bao gom Fe¥, Fe?", Ca?, HCOs, SO#, Cu? va As(V). Khi st dung
AuFE/BDD ex-in situ, & th€ dién phan lam giau -200 mV, thoi gian dién phan lam
giau 90 s va cac thong s6 thich hop khac, phuong phap c6 giéi han phat hién thap
(0,1 pg/L), do lap lai tot (RSD = 5,8 %, n = 20, As(Ill) 5 ug/L), khoang tuyén tinh
rong (0,4-80 ug/L).

Tt khéa: asen, asenit, dién circ kim creong pha tap bo, mang vang, von-ampe hoa

tan anot.

1. MO PAU

Phoi nhiém véi asen trong nwdc &n udng cé thé gay hai lau dai cho stic khoe
con nguoi. Poc tinh ctia cac dang asen trong nuwdc tu nhién dugc xép theo thu tu:
AsHs > As(IIl) > As(V) > CHsAsO(OH): (MMA) > (CHs):AsOOH (DMA). As(III) doc
hon khoang 50 Tan so véi As(V) va hon hang tram lan so véi MMA hay DMA [7]. Do
asen co doc tinh cao doi v4i con nguoi, gidi han nong do toi da ctia asen trong nudc
uong la 10 ug/L theo quy dinh cta To chiic Y t&€ Thé gidi [15]. Hién nay, c6 nhiéu cong
trinh nghién ctu ap dung phuong phap von-ampe hoa tan anot(ASV) dé xac dinh
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dang asen v co trong nudc. So sanh véi cac phuwong phap khac thuong sit dung (nhu
quang phd hap thu nguyén ti; sac ky 1ong hiéu ning cao két hop khdi phd - cip cam
ung plasma...) phuwong phdp ASV c6 vu diém 1a c6 thé phan tich duoc asen voi do
nhay, gi6i han phét hién twong dwong véi cdc phuong phap phd va sac ky, nhung c6
quy trinh phan tich don gian, khdng phai lam giau mau, chi phi phan tich thap, do st
dung cac thiét bi ré tién hon cac thiét bi phan tich phd, sac ky; c6 thé két hop véi cac
thiét bi dién hoa cam tay d€ phan tich tai hién truong. Vi vay, phuong phap von-ampe
hoa tan rat thich hop d€ 4p dung cho cac phong thi nghiém ¢ Viét Nam.

Vang duoc xem la vat liéu t8t nhat d& ché tao dién cuc dé€ dinh luong asen bang
cac phwong phap ASV, do kim loai nay c6 thé tao hop chat lién kim loai (intermetallic
compound) voi asen c6 cong thitc chung la AuxAsy (x = 1-3 va y = 2-6) [14] lam tadng
hiéu qua ctia qua trinh dién phan va do do tang do nhay ctua viéc dinh liong asen. Kim
ceong pha tap bo la loai vat liéu cacbon méi dugce st dung dé€ ché tao dién cuc voi
nhiing wu di€ém vuot troi nhu: tro vé mat hda hoc, bén co hoc, dong nén thép, ctra s6
thé'lam viéc rong,...[9]. Nghién ctru nay, trinh bay két qua khao sat anh huong ciia mot
s0 ion can trd thuong cd mat trong nuwdc dudi dat va danh gia do tin cdy ctia phuong
phép von-ampe hoa tan anot xung vi phan (DP-ASV) d€ xac dinh asen(Ill), dung dién
ctc mang vang trén nén dién cuc kim cuong pha tap bo (AuFE/BDD) ché tao bang ky
thuat tao mang ex situ va ex situ két hop in situ.

2. THUC NGHIEM
2.1. Héa chat va dung cu

Cac dung dich chuan As(IIl) dwgc chuan bi tir dung dich chuan gdc As(III) 1000
mg/L duoc pha tir As20s tinh thé (EQP Panreac, Tay Ban Nha). Dung dich axit ascorbic
duoc chuan bi tir axit ascorbic tinh thé (tinh khiét phan tich, Merck). Cac loai thudc thi
khac déu dugc pha ché tir hoa chat tinh khiét dung cho phén tich (Merck). Dung nuwéc
cdt khi ion (goi tat 1a nudc cat) d€ pha ché hoa chat. Cac thi nghiém dwoc tién hanh
trén thiét bi 797 VA Computrace (Metrohm) véi hé 3 dién cuc: dién cuc kim cuong pha
tap bo (D-328-SA, Windsor Scientific Ltd.,, Anh) phu vang; dién cuc so sanh:
Ag/AgCl/KCl 3M va dién cyec phu tro Pt.

2.2. Tién hanh

— Hoat héa dién cuc kim cuong pha tap bo (BDD): Dién cuc BDD duoc rita bang
nudc cit va hoat ha trong HCl 1 M bing cach quét thé 5 vong tir -1,5 V dén +1,5 V, toc
do quét thé 20 mV/s, sau d6 gitt thé +1,5 V trong 1 phat. Ldy BDD ra khoi binh dién
phan, riza can than bang nude cat 2 Tan.

— Chudn bj dién cwc BDD phit mang vang bang kij thugdt ex situ (AuFE/BDD ex situ):
lép dién cuc BDD da lam sach vao may phan tich dién hda, tién hanh dién phéan tao
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mang trong dung dich Au(Ill) 5 mM chita HC1 2 M 6 -100 mV trong 120 s. Trong qua
trinh dién phan khong quay dién cyc. Két thtic qua trinh dién phan tao mang vang,
tién hanh lam sach dién cuc & +500 mV trong 30 s. Dién cuc AuFE/BDD thu duoc c6
mau vang sang béng. Lay dién cuc ra khoi dung dich dién phan, tia rza can than bang
nudc cat. AuFE/BDD duoc chudn bi ngay triede moi thi nghiém, khong dé bé mat dién
cuc khd trong khong khi. Sau khi két thiic mot loat cac phép do trén cung mot
AuFE/BDD, ta lay dién cuc ra khoi may dién hoa va dung bong cotton mém dé lau
sach 16p vang trén bé mat dién cuec, roi 1dp lai qua trinh chuan bi nhu trén.

— Dign cyc BDD phil mang vang bang kij thudt ex situ két hop in situ (AuFE/BDD ex-
in situ): Gitta cac lan do lién ti€p trén mot dién ciec AuFE/BDD ex situ, vi cau truc cta
mang vang dién cuc c6 thé bi bién doi, lam giam d6 lap lai cta két qua ghi dong dinh
hoa tan (Ip). D€ khic phuc hién tuong nay, mot lugng nho Au(Ill) dugc thém vao dung
dich phan tich, sau moi phép do, trong giai doan dién phan lam giau ¢ thé€ Eaep = —200
mV, mét phan nho Au kim loai sé dwgc tich tu va lam mdi bé mat AuFE/BDD ex situ.
Kiéu dién cuc lam viéc dugc tao thanh theo ky thuat nay dwgc goi 1a dién cuc
AuFE/BDD ex-in situ.

— Ghi dwong von-ampe hoa tan

Két qua cac thi nghiém da cong bo trude day ctia chung to6i [2] cho thdy ¢ thé
ghi dwoc tin hiéu hoa tan (Ip) cua asen trong phwong phap von-ampe hoa tan anot
xung vi phan khi st dung dién cwc AuFE/BDD ex-in situ. D€ thu duoc tin hiéu hoa tan
cua asen tot, dung dich phan tich As(Ill) can chita HC1 0,7 M, Au(Ill) 2 mg/L va axit
ascorbic (AA) 0,3 mM. Qua trinh dién phan lam giau duoc thyc hién ¢ thé Eaep = —200
mV trong thoi gian taep = 90 s vdi téc do quay dién cuc » = 2000 rpm. Cac thong sd ky
thuat von-ampe xung vi phan thich hop d€ ghi duoc I, cua asen nhay va lap lai bao
gom: bién d9 xung Uamp = 50 mV; budc thé€ Usep = 6 mV; thoi gian moi budc thé tep =
300 ms va toc dd quét thé v =20 mV/s.

3. KET QUA VA THAO LUAN
3.1. Anh hudng ctia cac ion can tré

Mot s6 ion can tré c6 trong mau cé thé anh hudng dén dong dinh hoa tan I, cia
asen va do d6 c6 thé anh huong dén két qua phan tich. Anh huong ciia mot s§ ion
thuong cé trong nude dudi dat (1a loai nudc t nhién thuwong cé nguy co nhiém asen)
va mot s ion khac da duoc khao sat, bao gom Fe*, Fe, Ca?, HCOs, SO, Cu? va
As(V). Anh huong cta ion Cu? duoc danh gia do dong bi tich tu trén bé mat dién cuc
AUuFE/BDD trong giai doan dién phan lam giau va tao hop chat lién kim loai vdi asen
[11], c6 thé anh huong dén qua trinh lam giau asen; Sw c¢6 mat cua Cu(Il) trong dung
dich phan tich c6 thé gay chong ldn, bién dang dinh hoa tan asen [4]. Asen(IIl) trong
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nude rat dé bi oxy héa thanh dang asen(V), anh hudng cta ion nay dén két qua dinh
lwong cling duoc khao sat.

D&i véi ion clorua, Arnold [1] va Sun [10] cho rang, As(IIl) ton tai trong dung
dich chita Cl- ¢ cdc dang khéc nhau, trong do6 cac dang As(OH)2Cl va As(OH)Cl: duoc
xem la tac nhan van chuyén dién tr trén bé mat dién cuc; khi nong do Cl- tang thi nong
d§ céc tdc nhan nay cling tang, lam tang hiéu qua ctia qua trinh lam giau asen; lam
tang hiéu qua ctia qua trinh lam giau asen. Vi vay, vdi nong do Cl- thap trong nuwdc
duwdi dat (< 250 mg/L [1]) so voi trong thanh phan nén (HCl1 0,7 M), anh hudng cua Cl-
o thé sé khong dang ké.

Dung dich As(Ill) 5 pg/L chita HCI 0,7 M, Au(Ill) 2 mg/L va AA 0,3 mM chtta
mdi chat can tré duoc thém vao véi nong d6 tang dan da duoc chuan bj dé thuc hién
thi nghiém khao sat anh huwéng.

Panh gia anh hudng cta chat can tro thong qua do léch tuong d6i Al khi ¢
(Ip*) va khong co (IpY) chat can trd trong dung dich phéan tich theo cong thire (1):

*_ 70
AL, =22 x 100 % )

P

Khi | ALl nhé hon hoac b.:?mg 4 d0 léch chuan twong doi tinh theo ham Horwitz

(RSDHorwitz) thi anh hwong ctia chat can tré dugc xem la khong dang ké [6]. Vi Casan =
5 pg/L, ¥2 RSDn tinh dwgc la 17,8 %. Két qua thi nghiém duoc trinh bay trong Bang 1.

Bdng 1. Nong d6 ctia chat can tré bat dau anh hudng dén I, cia dung dich As(IIT) 5 pg/L.

ChAt can tré Caz Fe Fe3+ Cu» As(V)* SO&2 HCOs
Nong d6 t6i da
500 2,0 2,0 0,04 0,5 500 500

da thi nghiém (mg/L)
Nong d6 bat dau gay anh

g 0 DAt Cat gy - - L0 003 - 300 -
hwong dang ké (mg/L)
|AL | (%) - _ 199 254 - 19,5 -

(*): As(V) & dang AsO#; (—): Anh hwedng cin tré khong ding k& (1AI,1<17,8 %).

Diéu ki¢n thi nghiém (DKTN): Dung dich phin tich chita As(IlI) 5 pg/L; HCI 0,7 M; Au(Ill) 2 mg/L;
AA 0,3 mM; Edaep = =200 mV; tae = 90 s; = 2000 rpm. Uamp =50 mV; Ustep = 6 mV; tstep = 300 ms va v=
20 mV/s. Nong dg cua tirng ion cdn tré trong cdc thi nghiém dwoc thay doi tir 0 dén mirc nong do toi da.
Trit truong hop Fe?* lam suy giam nhe tin hiéu DP-ASV cua asen khi c6 mat
trong mau, tat ca cac chat anh huéng da khao sat con lai déu lam tang I, cia asen & cac

murc d6 khac nhau.
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Ion Fe** anh hwong lam tang dang ké I, ctia asen & noéng do tir 2 mg/L (= 400 lan
nong d6 cta As(IIl)). Trong nudc mit va nudc dudi dat nong do cta sat tong thuwong &
trong khoang 3 dén 4 mg/L [8]. Ton SO« bat dau anh hwong dén I, ctia asen & mtic
nong d6 500 mg/L (> 10° [an nong do cua As(IIl)), ion nay thuong gédp trong nudc dudi
dat & muic néng do tir 0 dén 500 mg/L [16]. Méac du cac ion Fe* va SO# ¢6 anh hudng
lam tang I, ctia asen, nhung diéu nay khong déng lo ngai vi d6i véi mdi mau phan tich
thi nong d6 ctia sat va sulfat 1a ¢§ dinh va chat phan tich thuwong dwoc dinh luong bang
phuong phap thém chuan dé'loai bo anh hwong cua thanh phan nén.

biéu dang chu y la su ¢6 mét cta ion As(V) trong dung dich dén néng dd 500
ug/L (gap 100 Tan nong do ctia As(Ill)), cing khong gay anh hudng dang ké dén két
qua ghi I, cia As(III) (Bang 1). Nhu vay, hoan toan cé thé phan tich riéng duoc As(III)
trong mau nudc c6 chira dong thoi ca As(IIl) va As(V).

Khi téing dan nong do cua Cu? tit 5 dén 40 pg/L, cuong dé dong dinh hoa tan
ctia asen ting (Hinh 1). O nong d6 30 pg/L (gap 6 Tan nong dd As(IIl)), Cu?* da bit dau
lam ting dang ké I, ctia asen. So v6i anh hudng cta cac ion khac da trinh bay & trén,
anh huong dén I, cta asen xuat hién ¢ nong do cua Cu? nho hon nhiéu. Tuy vay, anh
huong ctia ion nay cting khong dang lo ngai, vi thong thuwong Cu? ¢ mét trong nuwdc
dudi dat & mitc nong dd (< 0,01 mg/L [16]) thap hon ndng d6 bat dau gay anh huong
quan sat duoc trong thi nghiém. Ngoai ra, khi ting nong d6 ctia Cu? thi dinh hoa tan
cua asen dich dan vé phia am, trong ltc dinh hoa tan ciia Cu? khong thay d6i (Hinh 1).

Cu

Hinh 1. Anh huong ctia Cu(Il) dén I, ctia asen.
DKTN: Nong do ciia Cu?* ting tir 0 dén 40 pg/L. Cic DKTN khic nhw ¢ bang 1.

3.2. Panh gia do tin cay cua phwong phap

Dé€ c6 thé st dung dién cuc AuFE/BDD vao muc dich phan tich mAau thuce t& can
phai danh gia do tin cay cua phuwong phap. Do 1ap lai, khoang tuyén tinh, d¢ nhay, gidi
han phat hién (LOD), giéi han dinh luong (LOQ) ctia phuong phap DP-ASV d€ dinh
lwgng As(Ill) da duwoc danh gia doi voi 2 ky thuadt ché€ tao dién cuc khac nhau,
AUuFE/BDD ex situ va AuFE/BDD ex-in situ.
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3.2.1. b6 1ap lai

Véi cac diéu kién thich hop da khao sat, d6 1ap lai ctia phwong phap twong ting
mdi loai dién cyc (AuFE/BDD ex situ va AuFE/BDD ex-in situ) dugc danh gia béng cach
tién hanh ghi I caa dung dich chudn phong thi nghiém chita As(III) 5 pg/L, 1ap lai 20
lan. DY 1dp lai duoc danh gia thong qua do léch chudn twong dodi RSD cua 20 két qua
do duoc.

Hinh 2 cho thdy d¢ 1ap lai cua I, ghi trén AuFE/BDD ex-in situ rat tot (RSD =
5,8 %) va tot hon nhiéu do ldp lai cua I, ghi trén AuFE/BDD ex situ (RSD = 32,8 %). Tuy
c6 do lap lai trén cung mot dién cuc AuFE/BDD ex-in situ la rat tot, nhung d6 hoi phuc
cua két qua (do ldp lai trén cac mang khac nhau) thuwong khong cao. Pay chinh la
nhuwoc di€m co ban va khé khic phuc cta dién cuc rdn hodc dién cuc mang trong
phuong phap phan tich dién hoéa noi chung [9].

3.5 (A): AuFE ex situ L (B): AuFE ex-in situ

2-0 T T 1
0 0.2 0.4 0.2
E(V)

0
E(V)

Hinh 2. Cac duwong von-ampe hoa tan ctia dung dich As(IIl) 5 ug/L do lap lai trén 2 loai dién cuc,
(A): AuFE/BDD ex situ va (B): AuFE/BDD ex-in situ.

DKTN: Dung dich phin tich chita As(1ll) 5 ug/L; HCI 0,7 M; AA 0,3 mM; Au(Ill) 2 mg/L (thi nghiém
B); Cdc DKTN khdc nh ¢ bang 1.

3.2.2. Gidi han phat hién (LOD), gidi han dinh lugng (LOQ)

Ap dung “quy tic 30” va dua vao phuong trinh hoi quy tuyén tinh [10] d€ xac
dinh giéi han phat hién ctia phwong phdp khi st dung 2 kiéu dién cuc khac nhau:
AUuFE/BDD ex situ va AuFE/BDD ex-in situ. Chuan bi cac dung dich nghién cttu chira
As(III) v6i nong do lan lwot la 1, 2, 3, 4, 5 pg/L, HC1 0,7 M va AA 0,3 mM. Sau do6 tién
hanh ghi I, ctia asen trén hai loai dién curc khdc nhau (v6i truong hop AuFE/BDD ex-in
situ, dung dich nghién ctru cé thém Au(Ill) 2 mg/L), thoi gian dién phan lam giau la 90
s.

Phuong trinh hoéi quy tuyén tinh can thiét 1ap dé tinh toan gidi han phat hién va
do nhay c6 dang: I, = a + b.Casan), trong d6, b chinh la d¢ nhay. LOD, LOQ va cac dai
luwgng thong ké dwgc tinh toan va trinh bay trong Bang 2.
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Bang 2. Cac gia tri b, Sy (sai s6 chuan), LOD, LOQ, R (hé s& twong quan) tinh dwoc d6i véi
phuong phap DP-ASV dung hai loai dién ciec AuFE/BDD ex situ va AuFE/BDD ex-in situ.

I . I D0 nhay b LOD® LOQ™
Pién cuc lam viéc Sy (LA) R
(uA/ug LY (ug/L) (ug/L)
AuFE/BDD ex situ 0,073 + 0,004 0,013 0,9903 0,5 1,8
AuFE/BDD ex-in situ 0,225 + 0,002 0,009 0,9996 0,1 04

(*): LOD = 3.Sy/b
(**): LOD = (3 - 4).LOD

DKTN: Dung dich phin tich chita As(Ill) 1-5 wpg/L; HCI 0,7 M; Au(Ill) 2 mg/L (véi dién cuc
AuFE/BDD ex-in situ); AA 0,3 mM; Cic DKTN khdic nhw ¢ bang 1.

Nhu vay, voi thoi gian dién phan lam giau la 90 s, LOD ctia phuong phap DP-
ASV dung cac loai dién cuc AuFE/BDD ex situ va AuFE/BDD ex-in situ lan lugt la 0,5 va
0,1 ug/L. LOQ ctia phwong phap DP-ASV stt dung cdc loai dién ceec AuFE/BDD ex situ
va AuFE/BDD ex-in situ Ian luot 1a 1,8 pg/L va 0,4 ug/L. D6 nhay cta phuong phap DP-
ASV dé dinh luong asen khi st dung dién cuc AuFE/BDD ex-in situ (225 nA/ug.L) tot
hon nhiéu so véi truong hgp dung AuFE/BDD ex situ (73 nA/ug.L?). Diéu nay c6 thé
giai thich do mang vang trén dién cuc AuFE/BDD ex-in situ luén dugc bd sung, lam
méi sau mdi phép do, nén cé qua trinh dién phan lam giau asen hiéu qua hon.

Do gidi han néng d¢ t6i da cho phép cta asen trong nuwdc udng la 10 ug/L [15],
nén v6i LOD va LOQ nhu trén, hoan toan ¢6 thé sit dung cac phwong phap nay dé
phan tich kiém tra tinh trang 6 nhiém asen phuc vu muc dich khai thac, san xudt nuwdc
cdp cho sinh hoat, an udéng.

3.2.3. Khoang tuyén tinh

Dbé khao sat khoang tuyén tinh ctia phwong phap DP-ASV trén 2 kiéu dién cuc
khac nhau, tién hanh ghi I, cta asen vdi cac dung dich nghién ctru ¢6 nong do As(III)
tang dan tir 0 dén 45 pug/L (voi AuFE/BDD ex situ) va dén 150 ug/L (v6i AuFE/BDD ex-
in situ). Cac duong von-ampe thu duoc duwoc trinh bay trén Hinh 3.

Két qua thi nghiém cho thdy, déi véi truong hop str dung dién cuc AuFE/BDD
ex situ, cuong d6 dong dinh hoa tan cta asen tang tuyén tinh véi néng do dén muirc 20
ug/L, sau d6 I, tang cham dan (Hinh 3.A). Khi st dung AuFE/BDD ex-in situ, I, tang
tuyén tinh véi néng do trong mét khoang nong do réong hon, tir 0 dén 80 pg/L. O cac
nong do cao, do nhay cuia phép do I, ¢6 thé giam do mot luong 16n asen da tich tu trén
bé mat dién cuc, lam giam do dan dién, han ché ca qua trinh lam giau 1an qua trinh hoa
tan anot [5]. D61 voi dién cwc AuFE/BDD ex-in situ, do bé mat dién cyc thuong xuyén
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dwoc lam mdi, tai tao cac trung tam hoat dong gitra cac phép do, nén do6 nhay it suy
giam sau cac lan do 1ap lai, khoang tuyén tinh do dé sé rong hon.

Phuong trinh cac duong hoéi quy tuyén tinh (PT-HQTT, y = (a£Sa) + (b+Sb)x) xac
dinh dugc bang phuirong phap binh phuong t8i thiéu va khoang tuyén tinh ctia phuong
phap vdi 2 loai dién cyrc dang khao sat nhu sau:

AuFE/BDD ex situ:
PT-HQTT: I = (0,138 + 0,008).Casam + (0,01 + 0,09) vdi R = 0,9955 va p < 0,001
Khoang tuyén tinh: 1,8-20 pg/L

AuFE/BDD ex-in situ:
PT-HQTT: I = (0,246 + 0,001).Casam — (0,05 + 0.06) v6i R = 10,9999 va p <0,0001
Khoang tuyén tinh: 0,4-80 pg/L.

-0.2 0 Ev) 02 0.4

Hinh 3. Su phu thudc ctia cuong dd dong dinh hoa tan vao cac nong dd asen véi dién cue
AUFE/BDD ex situ (A) va AuFE/BDD ex-in situ (B).

DKTN: Dung dich phan tich chira As(I11); HCI 0,7 M; AA 0,3 mM; Au(Ill) 2 mg/L (thi nghiém B); Cic
DKTN khic nhw ¢ bang 1.

3.2.4. D6 duing

D6 dung ctia phwong phap DP-ASV dé dinh lwong As(Il) bang dién cuec
AUFE/BDD ex-in situ dugc danh gia bang cach phan tich mau thém chuéan va xac dinh
d6 thu hdi cia phuong phap, Rev(%). Mau nudc tu nhién duoc 18y 1a nuée giéng dao
sinh hoat ¢ ving lang Uu Diém, xa Phong Hoa, huyén Phong Dién, Thita Thién Hué&
vao thang 7/2017. Giéng lay mau cé d6 sau 5,0 m, mau 1ay truc ti€p vrucchai nhuwa PET
sach, duoc axit héa ngay bing HCl dén pH 1-2, sau d6 duoc van chuyén ngay veé
phong thi nghiém dé& phan tich. Mau nudc duoc thém truc tiép cac thanh phan nén
thich hgp nhu da khao sat. Mau nuwée duoge xac dinh nong dd As(Ill) va thém chuén ¢
cac nong do khac nhau. B¢ thu hoi caa phwong phap duoc xac dinh theo cong thire (2):
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Rev (%) = CZC‘Cl.loo 2)

0
Trong d6, Ci: nong do As(Ill) trong mau phan tich dwgc (ug/L); Ca: nong do
As(IIT) trong mau da duoc thém chuan phan tich dwoc (ug/L); Co: ndong d6 As(IIl)
chuan thém vao mau (ug/L). Két qua thi nghiém dugc trinh bay trong Bang 3.

Bdng 3. Két qua xac dinh d§ dung ctia phuong phap DP-ASV dé dinh lwong As(TIT) bang dién
cuc AuFE/BDD ex-in trong nuwdc giéng sinh hoat & lang Uu Diém, xa Phong Hoa, huyén Phong

bién, Thtra Thién Hué
C1 (ug/L)® Co (ug/L) C2+£S(pg/L), n=3 Rev (%)
5,0 55+0,6 108
7,0 7,5+0,8 106
<LOD
10,0 10,1 +1,0 100
12,0 12,3+0,5 102

(*): C1 chdp nhgn bang LOD

DKTN: Mdu nuéc giéng thém hoa chdt dé cd chira HCI 0,7 M; Au(III) 2 mg/L; AA 0,3 mM va cic phiin
nong do thém cua As(1ll); Cic DKTN khic nhw 6 bang 1.

D06 thu hoéi 6 cac nong do thém chuan khac nhau déu nam trong giéi han cho
phép 60-115% ¢ mitc néng do cuia chat phan tich 1-10 pg/L va 80-110% véi nong d6 10
ug/L-10 mg/L cta cac t& chiic qudc t& [13]. Két qua kiém chiing d6 dting qua mau thém
chudn d& xac dinh do thu hdi cho thay két qua phan tich As(Ill) bang DP-ASV véi
AUuFE/BDD ex-in situ la dang tin cay. Nhu vay cd thé st dung phuong phap nay dé
phan tich As(IIl) trong mau nwdc ty nhién.

4. KET LUAN

Phuong phap DP-ASV st dung dién cwc AuFE/BDD ex-in situ d€ xac dinh
asenit c6 do nhay, d6 13p lai cao va d¢ dang tot. Dién cuc nay khic phuc duoc nhuoc
diém co ban vé d6 1ap lai kém cua dién ceec AuFE/BDD ex situ khi phan tich asen béng
phuong phap da néu. Dién cwc AuFE/BDD ex-in situ ¢6 LOD thap (0,1 pg/L), khoang
tuyén tinh rong (0,4-80 pg/L) va it bi anh hudng bdi cac ion thuwong cé mdt trong nuwdc
dudi dat. Nghién ctru nay da budc dau khang dinh kha nang tng dung thuc t& ctia
dién cwec AuFE/BDD ex-in situ va phuwong phap DP-ASV trong quan trac tinh trang &
nhiém asen trong nuwdc tw nhién.
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THE EFFECT OF INTERFERENT IONS AND THE RELIABILITY OF
DIFFERENTIAL PULSE ANODIC STRIPPING VOLTAMMETRY USING Au-
COATED BORON DOPED DIAMOND ELECTRODE FOR ARSENITE
DETERMINATION
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1Universiy of Medicine anh Pharmacy, Hue University
2 Universiy of Sciences, Hue University
3Drug, Cosmetic and Food Quality Control Center of Thua Thien Hue province
*Email: ltkdung.cb@huemed-univ.edu.vn
ABSTRACT

Gold coated boron doped diamond electrode, fabricated by ex situ combined with
in situ techniques (AuFE/BDD ex-in situ) was used with differential pulse anodic
stripping voltammetry to determine trace As(Ill) in solutions containing 0.7 M HCl,
0.3 mM ascorbic acid and 2 mg/L Au(lll). Influence of some common ions in
underground water and some other ions on the stripping peak current of arsenic
was investigated, including Fe®, Fe?, Ca%, HCOs, SO+, Cu?* and As(V). When
using AuFE/BDD ex-in situ, a good repeatability (RSD = 5.8%, n =20, As(III) 5 pug/L),
a wide linear range (0.4-80 pg/L), a low detection limit (0.1 pg/L), a high sensitivity
(225 nA/pg.L1) were obtained while using a deposition potential of -200 mV,
deposition time of 90 s and other appropriate parameters for arsenite

determination.

Keywords: anodic stripping voltammetry, arsenic, arsenite, boron doped diamond

electrode, gold film.
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