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TOM TAT: Vi dién cuc vang mang thiy ngdn va vi dién cuc vang mang bismuth duwgc
khao sat va umg dung trong phan tich ham lugng vét chi bang phwong phdp Von-ampe hoa
tan. Cdc diéu kién ma bismuth duoc kﬁdo st nham thu duoc lop ma én dinh. Cdc théng s6
thuec nghiém cho phdn tich chi trén méi loai mang ciing dwoc t6i wu. Gidi han phdt hién ciia
chi trén vi dién cuc vang mang bismuth la 0,7ppb (60s tich gop), va trén mang thuy ngan la
2,4ppb (60s tich gdp). Hai I6p mang déu cho dd Idp lai tot. %RSD trén vi dién cuc vang mang
bismuth la 5%, va 3% twong timg véi nong do Pb 10ppb trong 15s tich gop, va Pb 30ppb
trong 60s tich gop (n=>5); vi dién cuc vang mang thiy ngdn la 11%, 8%, va 4% tuong ing voi
nong do Pb 10ppb, 30ppb, va 70ppb trong 60s tich gop (n=4). Dién cwc vang mang bismuth 1t
déc: hai va than thién véi méi tromg nén co thé dimg dé thay thé cho dién cuc vang mang thuy
ngan.

1.GIOI THIEU

Vi dién cuc da duge ching minh 1a cong cu rAt hiru ich trong linh vuc phén tich dién héa.
Vi dién cuc két hop v&i phuong phap von-ampe hoa tan anod va nhitng k§ thuat xung hién dai
d4 m& ra nhitng linh vuc (ng dung méi cho phuong phap phan tich dién héa, nhitng linh vuc
ma dién cuc kich thude 16n khong thé nao “cham ti” duoc. Vi dién cyc thuy ngan cho dd
nhay va d¢ chinh xac t4t nhung réat doc hai; do d6, nhitg nam gin d4y xuat hién xu huéng tim
kiém céc nguén vét liéu dién cuc méi. Vi dién cyc mang bismuth, mét trong nhiing loai dién
cuc thay thé thily ngan, ngay cang duoc wa chugng va (mg dung séu rong, nhét 1a trong linh
vuc phan tich ham lugng vét kim loai'"®). La mét trong nhirng méi lo ngai cho méi trudmg va
con ngudi, chi gdy ra hang loat tac hai xAu anh hudng dén sirc khoé con ngudi nhét la d6i voi
tré em. Viéc kiém so4t ham lugng chi tré thanh nhu cdu cAp thiét trong xa héi. Trong dé tai,
phuong phap phén tich lugng vét chi bang k¥ thuat von-ampe hoa tan anod trén vi dién cuc
vang mang thiy ngén va vi dién cuc vang mang bismuth duge khao sat. Trén co sO so sanh
hoat ddng cua hai loai di¢n cuc dé sy dung phuong phap xac dinh chi vdi vi dién cuc vang
mang bismuth c6 d¢ tin céy cao.

2.THU'C NGHIEM

2.1. Thiét bi
~ Céc khao sit trén vi dién cyc vang mang Hg thyc hién trén may von-ampe ty tao v&i hé
théng khudy Radiometer TTA80. Hé 3 dién cuc: so sanh calomel bao hoa (SCE), phu tro Pt,
va lam viéc 1a vi dién cyuc vang ;nz‘mg Hg. Céac khao sét trén vi dién cuc vang mang Bi thuc
hién trén may von-ampe va hé thong khudy Metrohm VA764. H¢ 3 dién cuc: so sanh Ag/AgCl
(KC1 3M), phu trg' Pt, va 1am viéc 1 vi dién cuc vang mang Bi.
2.2. Hoa chat

Vang soi (dudng kinh 25pum, dai 4cm) 99,99% (Goodfellow, UK), vang ban (dai 12mm,
rong 50 um) 99,99% (Aldrich-Sigma), bismuth nitrate, kali nitrate, natri acetate, HgO, cadmi
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nitrate, df‘:ng nitrate, k&m nitrate, sit nitrate, natri sulphate, natri bromur, kali clorur, Acid
nitric, acid acetic, chudn géc Pb>* 1000 ppm (Merck), nuée cat tinh khiét MQ (18,6 MQ).

2.3. Ma vi dién cuc

Vi dién cuc vang dang ban va dang soi duoc hoat héa bing cach quét thé tudn hoan trong
viing thé 1am viéc trong dung dich nén thich hop sau d6 dugc ma theo cach sau:

* Ma thiy ngén: dung dich ma Hg(NOs), 500ppm va 0,1M HNOs, khéng khudy tron, dudi
khi oxy trong 10 phut, thé ma -0,3V, thoi gian ma 20 phat.

* Ma bismuth: dung dich ma Bi(NO;); 100ppm va NaBr 100ppm, pH 4,5 (Cy=0,5M),
khudy trdn, thé ma -0,7V, thoi gian ma 4 phit cho vi dién cyc ban vang.
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Hinh 1. Vi di¢n cyc sgi vang trudc va sau khi ma thiy ngan; A. Vung thé 1am viéc; B. Peak hoa tan ciia

Pb; (a) chua ma, ty 120s, Pb™* 70ppb; (b) ma t4 120s, Pb> 70ppb; (c) chua ma, ty300s, Pb** 140s. Dung
dich nén 10°M HNO;, 0,1M KNO3, Egep -1V, tée do quét thé 0,1Vs™, khudy tron.

3.KET QUA VA THAO LUAN

3.1.Vi di¢én cyc vang mang Hg
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Hinh 2. Peak Pb va Cd trén vi dién cuc vang mang thiy ngdn; A. Dung dich Pb** 70ppb vai cac lugng
thém Cd** lan luot 1: (a) Oppb; (b) 1,4ppm; (c) 2,8ppm; (d) 5.6ppm; (e) Tppm; t4 60s; B. Dung dich

(i e nhimg nong d¢ khac nhau: (a) 1,4ppm; (b) 2,8ppm; (c) 6,4ppm; (d) 7ppm; (e) Pb* 70ppb; t4 60s.
Peak Pb va Cd trén di¢n cyc GC mang thiy ngan; A. Cd*'3,5ppm + Pb>* 210ppb; B. Peak Cd & nhimg

ndng d6 khéac nhau: (a) 70ppb; (b) 140ppb; (c) 3,5ppm:; t4 180s.
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Viing thé lam viéc cla vang tir -0,5 dén 1,5V (SCE) va ciia vang ma Hg tir -1,4 dén 0,5V
(SCE). O ndng d Pb 70ppb gan nhu khéng thu duge peak Pb trén vi dién cuc vang thi sau khi
ma Hg thu dugc peak Pb rd va ddi xing (hinh 1). Dieu nay chimg t6 qua trinh ma Hg cai thién
dang ké dic tinh dién héa va d6 nhay cia dién cuc doi voi Pb.

3.1.2.Diéu kién phén tich chi va yéu t6 giy nhiéu

Lin lugt khao sat cac théng s6 xac dinh Pb trén vi dién cuc vang mang Hg trong dung dich
Pb70ppb nhu: &nh hwdng cia oxy, thanh phén dung dich nén, toc do quét the, the tich gop, thoi
gian tich gop. Két qua thu dugc diéu kién t6i uu sau:

Bang 1. Diéu kién ti wu cho phan tich chi trén vi di¢n cuc vang mang Hg

Phuong phap Von-ampe hoa tan anod ky thuat quét thé tuyén tinh

Dung dich dién ly nén HNO; 10%10M va KNO; 0,1M

Thoi gian dudi khi oxy 15 phat

Van téc khudy 1500 vong/phtt (thanh khudy teflon)

Thé ma -0,9V (-0,8V khi c6 chét gdy nhiéu)

Thoi gian nghi 15s

Téc o quét thé 0,1-1Vs™

Théi gian. ma 60-900s; 60-600s; 30-300s (twong trng 10ppb; 30ppb; 70ppb)
Lam sach dién cuc 60stai 0,1 V

Xét dén yéu tb can nhiu, Cu®* khong gy anh hudng dén peak Pb cho dén nong do gap 50
1dn so v&i Pb%*. O ndng d6 Cu®* gdp Pb** 100 lan, cuong d6 peak Pb giam 60%. Nguyén nhan
do ion Cu?" tn tai & ndng d6 qué I6m s& canh tranh tich gdp v&i Pb>", lam thay di dic tinh be
mit dién cuc. Anh hudng ciia Cu®* chi thé hién manh & nong do rét I6n, do d6 Cu®* khong I
yéu té giy nhidu nghiém trong. Khéo sat dén anh hudng Cd*", két qua cho thy vi trf va chicu
cao peak Pb khong thay ddi ngay ca ¢ ti 1¢ Cd** gép Pb>* 100 lan. Peak Cd ciing khong xut
hién trong trudng hop khéng ¢ mit ion Pb**. Khio sit ctia mét sb tic gia khéc ciing c6 két
qué tuong ty'® ). Nguyén nhén do trén dién cuc vang mang Hg, peak Cd va peak Pb bi trung
chap, va Cd rt kém nhay so véi Pb (khoang 40 13n). Dé khang dinh lai két qua thu duoc, hoat
dong cua dién cuc vang mang Hg duge so sanh vdi dién cyc glassy carbon (GC) mang Hg
trong ciing diéu kién phén tich. Peak Pb va Cd trén dién cuc GC mang Hg khong trung chdp
nhau va c6 hinh dang d8i xtmg (hinh 2). Diéu nay chimg to dién cuc mang Hg trén nén vang
rat kém nhay véi Cd & diéu kién phén tich trén. Vi ham lugng Cd tén tai trong moi truong
thuémg nhé hon nhiéu so véi Pb, do viy Cd duoc két luan khong gdy nhiéu cho viéc xéc dinh
chi.

3.2.Vi dién cwc vang mang bismuth

3.2.1.80 sdnh viing thé hoat dong

Tir hinh 3, khoang thé lam viéc cia vi dién cuc vang truéc khi ma la -0,6V_ 1,5V
(Ag/AgCl, KCI 3M). Sau khi dugc ma Bi, khoang thé thu duoc doi vé phia 4am hon -1,1V_-
0,2V (AF/AgCl, KCI 3M). So véi mang Hg, khoang thé cia mang Bi kha hep, tuy nhién day la
viing thé c6 thé phan tich tryc tiép dugc kha nhiéu ion kim loai nhu Pb, Cd, TI, In,..." ¥ hodc
¢ thé phan tich b%mg cach ding thém tc nhan tao phirc nhwr phan tich Co, Ni, Sn,.."? Vi dién
cwe vang mang Bi cé thé 4p dung trong phan tich chi. :
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Hinh 3. Viing thé lam viéc cia vi dién cuc ban vang (12mmx50 pm) trudce va sau khi ma bismuth.
Dung dich nén pH 4,5 (C=0,1M), NaNO; 0,1M.
3.2.2.Khao sdt diéu ki¢n xdc dink chi va yéu 6 gay nhiéu
Céc diéu kién thuc nghiém cho viéc xac dinh Pb trén vi dién cyc vang mang Bi duoc khao
sat va thu dwgc thong so t6i wvu nhur bang 2.

Bing 2. Bang thong s6 tdi wu cho phan tich chi trén vi dién cuc vang mang Bi.

Phuong phép Von-ampe hoa tan anod véi ky thudt xung vi phan
Dung dich dién ly nén | pH 4,5 (Cy=0,05M) va NaNO, 0,05M
Vin téc khudy 2000 vong/phut (thanh khudy teflon)
Thé tich gép -0,8 -1V
Thoi gian nghi 15s
Téc d quét thé 120mV/s
Théi gian tich gép 10-600s; 5-300s; 0-300s (tuong img Pb 10ppb, 30ppb, 70ppb)
Lam sach dién cuc 60s tai -0,3 V

Khi phan tich mau that thudng bi nhiéu yéu t8 lam nhi&u trong d6 anh huéng ciia ion kim
loai rat dang ké. Ngoai ra, do trong qué trinh v6 co héa mau thudng thém lugng 16n acid nhu
acid nitric, sulfuric, clohydric. Anh hudng cia anion NO;, CI" d3 duge xem xét trong phén
khao st thanh phan dung dich dién ly nén cua chi. Vi vy, ching toi khao sat dén anh hudng
clia mét s6 ion kim loai phé bién nhu Cd*, Fe™, Zn**, Cu* va anion SO, Ién peak Pb. Vi tri,
chiéu cao peak Pb & ndng dé 10ppb duoc so sanh khi thém dan ion gdy nhiéu vao dung dich
khao sat.

Cac ion Cd, Fe, Zn, SO, khéng gy anh hudng dén viéc xéc dinh chi. Tuy nhién, khi xét
dén anh huéng ciia Cu, chiéu cao peak Pb giam dan khi thém dan ndng d6 ion Cu®* vao dung
dich. O néng do Cu® gép Pb>* 20 Ian, chiéu cao trung binh cia peak Pb giam khoang 50%.
Tuy nhién, tir ndng d6 Cu®" 16n hon Pb** 50 14n thi chidu cao trung binh cua peak Pb ting tr
lai. Tién hanh do nhidu lan & timg ndng d3 Cu?* khac nhau cho thdy chiéu cao peak Pb c6
khuynh huéng ting din (khodng 10%) sau mdi l4n do. Sy tang tin hidu thé hién rd tir ndng do
Cu®" 16n hon Pb* 50 Ian. Vi c6 sir tang tin hiéu ndy ma khi Cu®* & ham lwong 16n, chidu cao
trung binh ctia nhiéu lan do peak Pb sau khi giam da tang lai. Nguyén nhan cua hién tuong nay
la do Cu** thém véo s& canh tranh tich gép véi Pb* lam peak Pb ban diu giam. Luong Cu
cling tich gop véi Pb bam trén bé mit dién cuc mang Bi ma khéng duoc hoa tan lai do thé ap
khéng du duong (-0,3V). Diéu ndy din dén sy thay ddi ban chét bé mit dién cyc, tr mang
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bismuth thanh mang ddng. Lugng Cu mbi lan tich tu da gilr lai mét phin Pb va phan Pb nay co
thé hoa tan cling véi luong Pb dugc tich gop & lan do tiép theo; do d6 peak Pb sau mbi 1an
phéan t:ch c¢6 khuynh huéng cao din. Nhu véy, tir nong d6 16n hon Pb®* 50 Ian thi anh hudng
ciia Cu®" tré nén dang ké. Dé loai trir anh hudng nay cén phai hoa tan hoan toan I6p Cu tich
gOp trén bé mat dién cyc. Viéc phan tich chi bang cach ma Bi in situ (qua trinh ma mang Biva
xac dinh Pb*" duoc thuc hién trong cing mot giai doan) rat hiru ich trong truong hop nay vi
lugng Cu tich gép dugc hoa tan hoan toan cling véi I6p mang Bi sau moi lan do.

Khi phén tich chi bing cich ma Bi in s1tu co su hién dién cua Cu , viéc lua chon ti 1€
ndng do thich hop glua Pb**: Cu®* : Bi** la rét cin thiét. Nong do Bi* qua thap s& khong loai
duge anh hlrong Cu®" vi Cu*" canh tranh tich gop véi Bi** trén bé mit dién cuc. Nguge 1a1
nong do B1 qua cao tuy loai duge anh huéng Cu”* nhung thoi gian 1am sach dién cuc sau m01
lan do rat 1au. Tién hanh khao sat chleu cao va d lap lai cua peak Pb trong dung dich gom

Pb** IOpr Cu** 1ppm, va Bi** véi nong do Bi*" thay dbi tir 500ppb dén 20ppm. Ti 1é ndng dd
Cu?*: Pb**= 100 duge ¢ dinh trong sudt qua trinh khao sat.

Tir két qua bang 3, chiéu cao va d6 lap lai ciia peak Pb dugc cai thién khi tang din ndng o
B1 . Tir ndng d6 Bi** SOOppb dén Sppm chiéu cao peak Pb tang 1én gin gap doi chi sau tir 6
dén 8 1an do lién tuc; _gia trj %RSD giam dan nhung hau het I6n hon 20%. O néng d6 Bi**
10ppm va 20ppm, chiéu cao peak Pb ting nhe va do lap lai tot hon, %RSD khoang 10% dén
15%. Khi so sanh véi trudng hqp khong c6 ion Cu®* va ndng d6 Bi’* 1a 10ppm, d¢ lap lai
twong dwong nhau. Nong do Bi** 10ppm (ti 1¢ ndng d6 Pb>*: Cu®* : Bi’* bang 1: 100: 1000) 1a
thich hop cho dung dich xac dinh chi ma Bi in situ.

Bang 3. Chiéu cao va d 1ap lai ctia peak Pb 10ppb khi thay ddi ti 1¢ ndng d6 Pb*": Cu**: Bi**
trong dung dich ma bismuth in situ.

Pb 10ppb + Cu 1ppm + Cmyg Phb 10pph+ Cmg;
Bi 500ppb Bi 1ppm Bi 2ppm Bi 5ppm Bi 10ppm Bi 20ppm Bi 10ppm
tuep(s) | 720s | 300s | 60s | 120s | 60s | 720s | 60s | 120s | 60s | 120s | 30s 60s 30s 60s
562 [69279 [132.41 [30231 (238,64 (512,14 |[833,48 (33200 {12391 (23881 |67 68 (24002 |BO,78 [143.15
52,1B |534B6 139,35 |355.26 (302,67 |667,72 |12000 (40800 {10597 125289 |6602 |262b4 |7448 |157 B
6185 |541,1 |149.32 |3686,34 |344 67 (70235 |14000 (41900 |2988 |2677 |B207 |28131 |7293 |167 31
Ieo (n8) 4879 576,03 |177 98 (42358 |36686 |72246 {15600 |47900 {10271 [2B4,11 (8107 (30454 (7132 [17482
B305 |638,96 |17855 (44657 |362 45 |737 44 |17900 (53200 103,29 [3013 |9304 |3059 |69.37 180,21
i 71B4 73521 |174,14 |47505 |39178 (798,72 |19400 (59400 {10949 |3129 |97068 (32104 [6BS2 [1B577
9089 |82B61 |1BD56 (54427 |40B94 18745 |20830 11382 |3217 |11254 (35951 |BB5S7 |15264
i 100,82 192634 |242.96 436 57 121,06 1265 69,35
g (nA)|7072 67174 [17191 |41906 |35657 |716,48 |1658,1 46067 [110,02 |28279 |9689 (297 85 |7197 (17168
%RSD (2717 [2148 |2008 1808 1757 (1576 |2644 |20425|804 (1100 |1555 (13068 |575 9.94
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Hinh 4. Chiéu cao peak Pb 10ppb trong 40 14n do lién tuc, t; 155 va 60s. Diéu kién phén tich bang 2.
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3.2.3.Dp bén ciia Iép mang Bi

Ngoai dd nhay, do bén hoat tinh dién hoa la yéu t6 quyét dinh dén kha nang Ung dung cua
dién cuc mang Bi trong phan tich. D§ bén nay thuong dugc thé hién thong qua d6 lap lai cua
phép do trong cing diéu kién phan tich. Thyc hién 40 phép do lién tuc dé kiém tra dé lap lai
cua ket qua & nong d6 Pb*" 10ppb voi thoi glan tich gép 15s va 60s (hinh 4). Két qua cho thay
sau mdi lan x4c dinh, chiéu cao peak Pb glam nhe. Thoi gian tich gép cang lau thi d6 giam
cang manh. % RSD cho 40 l1an do véi thoi gian tich gép 15s va 60s lan luot 1a 15% va 20%.
Nguyén nhén cia sy giam hoat tinh nay 1a do Bi khong tao hén hong véi vang nhu Hg nén d6
két dinh gitta hai chét liéu nay kém dén dén 16p mang Bi bi bong tréc dan sau méi 1dn do. Tuy
nhién, do d6 nhay giam twong ddi chdm cho phép thuc hién duge céc phép do lién tuc trén
cung mdt I6p mang véi dd léch <10% (n=10).

3.4.Vi dién cue véng mang Hg va mang Bi

Kiém tra khoang ndng d6 tuyén tinh trén vi dién cuc vang mang Bi va mang Hg, trong
nhimng diéu kién phan tich chi khac nhau, thoi gian tich gép 60s. Hai 16p mang lan luot duoc
ma trén vi dién cuc vang dang ban cd cung kich thude (hinh 5, 6).

Déi véi 16p mang Bi, khoang ndng d6 tuyén tinh t6t nhat cho truong hop ma Bi ex situ
(dién cyc dugc ma mang Bi trong dung dich ma, sau d6 dugc chuyén sang dung dich x4c dinh
dé phan tich sz*) 6 khudy tron 1a 1-1000ppb, truong hop ma Bi ex situ khong khudy tron 1a
5-2000ppb, va truong hop ma Bi in situ ¢ khuay tron 1a 5-1000ppb. Trudng hqp ma Bi ex
situ, hiéu qua tich gép chi khi khong khudy tron thap hon khi c6 khuay tron nén nong do Pb**
lam bdo hoa bé mit dién cuc cao hon; vi vay din dén khoang tuyén tinh thu dwoc khi khéng
khudy tron rong hon so véi khi khudy tron. Trudng hop ma Bi in situ, 16p ma Bi dugc tao
thanh thudng rat mong nén su bio hoa dién cyc xay ra & nong d6 Pb** thap hon so véi ma ex
situ khong khuay tron. Pudng chuan cua chi ¢ khoang noéng dé nhé thu dugc trong hai cach
ma Bi ex situ va in situ cé dd tuyen tinh rat t6t, hé sé hdi qui cao R? > 0,994, Trong diéu kién
c6 khudy tron va 60s tich gop, gia trji LOD= 0,41 ppb, LOQ= 1,23 ppb cho truong hop ma Bi
ex situ; va LOD=1,67 ppb, LOQ= 5,02 ppb cho trudng hop ma Bi in situ.

Déi véi 16p ‘mang Hg, khi ding cach ma ex situ va cé khudy tron, khoang tuyén tinh tot
nhat tir 10ppb dén 2000ppb; peak Pb thu duoc dbi xing. Do do, peak Pb c6 thé dmh luong tét
trong khoang ndng dé nay. Du‘o*ng chuén ciia chi & khoang ndng d6 nhé cé do tuyén tinh kha
t6t R*=0,994. Vi dién cuc vang mang Hg cho gia tri LOD la 1,58 ppb, va LOQ la 4,74 ppb.

Nhu vy, gifta vi dién cuc vang mang Hg va mang Bi, , mang Hg c6 khoang ndng d6 tuyén
tinh rong hon. Sy bdo hoa bé mit dién cuc thily ngan & ndng d6 Pb** cao hon so véi dién cuc
Bi la do kha ning Pb khuéch tén vao bén trong l6p mang Hg trong khi & mang Bi, Pb chi tich

tu trén bé mit lorp mang. Tuy nhién mang Bi cho gii han phat hién Pb thap hon so v&i mang
Hg khoang 3 l4n. Ngoai kha nédng dinh lugng Pb, cdc qua trinh khao sat d cho thiy dién cyc
vang mang Bi kha nhay v&i Cd (gép khoang 2 lan so véi Pb), peak Pb va Cd phén tach tdt nén
c6 thé xac dinh dong thoi hai ion kim loai nay. Ngugc lai & dién cuc vang mang Hg khong thé
dinh lugng duoc dong thoi Pb va Cd do ching c6 thé bj tring chap peak va do Cd rit kém
nhay. Xét vé do chinh x4c cia phep do, hai lI6p mang cho d¢ lap lai trong duong nhau voéi
%RSD <10 % (n=5). Ve d6 bén, mang Bi kém bén hon nhiéu so véi mang Hg. Mot 16p mang
Hg ¢6 thé ding d& do lién tuc trong 5 gid. Kha ning tao hdn hong véi vang da giap tang do
bén dién héa ciing nhw dd bén co hoc cho 16p mang Hg. Ddi véi mang Bi, mot 16p mang chi
c6 thé thuc hién khoang 20 phep do. Tuy nhién, dac tinh kém bén nay tr& nén hitu ich khi ta
dung céch ma in situ trong mt s trudmg hop loai chit gay nhidu.

Véi nhitng dic diém trén, vi dién cyc vang mang Bi hoan toan thich hgp dé g dung
trong phan tich ham lwong vét chi.
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Hinh 5. Phd db dudng chudn ciia Pb trén vi dién cyuc ban vang mang bismuth (A) va mang Hg (B). Diéu
kién phén tich bang 2; t4 60s.
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Hinh 6. Dudng chuén cua chi trén vi dién cuc vang mang Bi va mang Hg. Diéu kién phén tich bang 2; t,
60s.

3.5.Phén tich chi trong miu nuéc

Tién hanh phan tich Pb trong 3 r{ﬁu nuée véi muc dich kiém tra kha ning tng dung cua vi
dién cyc vang mang bismuh. Cac mau nude dugc xac dinh 1a: nude song Pong Nai (gan chan
cdu séng Pbng Nai), séng Sai Gon (Thanh Pa), va nude sau khi qua xir ly cia khu cong
nghiép Bién Hoa 2.

3.5.1.Xi Iy méu

Léy chinh ),céc 2‘5 hodc 50 ml rrﬁu cho vao erlen 250m!‘. Thém 0,5ml axit H,SO, dam dac,
dun nhe trén bép diéu nhiét dén thé tich khoang 2-3 ml. e dung dich ngudi sau d6 thém 5ml
HNO; va 1ml HCIO, dém dic, tiép tuc dun nhe cho dén khi xuat hién khoi trang nédng bay lala
trén bé mit dung Qich (2-3 ml). Thém tiep Sml‘ HNO; dam déc va dun nhe dén khi hét khoi
tring. Trung hda bing NaOH 5M va dinh mirc bang nudc cat tinh khiet MQ dén 25ml.

Rut chinh x4c 2 hodc Sml dung dich mau véo.cell do, thém 0,5}111 dém pH 4,5 IM va thém
nudc ct dén 10ml. Tién hanh xéc dinh véi cc dicu kién da dugc toi wu. _
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3.5.2.Két qua phaén tich

Thyc hién viéc xac dinh chi trong cdc mau nude sir dung phuong phap thém chuén. Mdi
mau dugce phan tich 2 14n v&i 2 1dn do lap lai.

Két qua ndng dé Pb>" trong mAu nude va hiéu sudt thu hdi cho timg miu nhu sau:

Bang 4. Két qua ndng do Pb trong cac mau nude

STT Miu Néng d6 Pb (ug/L) H(%)
1 M3u triing 5,5 85,7
2 Nuéc séng gin chan cu song Pdng Nai 13,1 80,7
3 Nudc séng Sai Gon (Thanh Da) 9.9 75,8
4 Nudc thai khu cong nghiép Bién Hoa 2 21,8 73,0

Nhin chung, miu nudc séng Pong Nai va song Sai Gon c6 ham Iugng chi thip. Mau nuéc
con lai 1a nudce thai tir khu c6ng nghiép Bién Hoa 2 mic du da qua 2 lan xir ly truéde khi duoc
thai ra ngoai méi trudng van c¢é ham lugng chi cao hon. Tuy nhién, két qua cho thay ham

luong chi trong cédc mau nude nay nam trong gisi han cho phép cia TCVN vé cac ngudn nude
sinh hoat.
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Hinh 7. Mu nuéc séng Pdng Nai. Luong Pb% mdi lin thém chuin: 10ppb. Diéu kién phan tich bang 2.

4.KET LUAN

Vi dién cyc vang mang thity ngan va mang bismuth hoan toan thich hop dé x4c dinh ham
lugng vét chi. So v&i mang thiy ngén, vi dién cuc vang mang bismuth s& hiru nhiéu dic tinh
vuot trdi. Sy két hop dién cuc vang kich thudc nho va mang bismuth dem lai d6 nhay kha t6t
dé dinh lugng chi, gi4 tri LOD bing 0,41ppb, LOQ bing 1,23ppb (60s tich gop) dap g duoc
nhu cau phan tich céc mAiu c6 ham lugng vét. Qué trinh t6i wu giai doan ma bismuth gitp 16p
mang hoat dong 6n dinh vé&i do lap lai cao (%RSD=10%, n=10). Khoang tuyén tinh cua dién
cure khd rong cho phép xic dinh cac mau cé ndng dé Pb** tir 5 dén 1000 ppb hoic cé thé ndi
rong hon khi thay ddi diéu kién phén tich. Ngoai kha ning xéc dinh Pb, vi dién cuc vang mang
bismuth hira hen kha ning phén tich dwoc nhiéu ion kim loai khac nhw Cd, In, TI...So v&i vi
dién cyc vang mang thily ngan, vi dién cuc vang mang bismuth d3 chimg td duoc nhitng vu
diém ve do nhay va quan trong hon ca 1 tinh than thién véi méi truong. Véi nhimg dic diém
trén, vi dién cyuc vang mang bismuth thich hgp cho phén tich ham luong vét kim loai. Viéc xac
dinh Pb trong mét s6 mau nuéc da gép phan khing dinh thém kha ning tmg dung cua dién
cuc. Vi dién cyc vang mang bismuth da cung cép thém cho cic nha phén tich cong cu phén
tich hiéu qua, kinh t€ va than thién v&i moéi truong.
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BISMUTH FILM AND MERCURY FILM ON GOLD MICRO-ELECTRODES
FOR TRACE LEAD ANALYSIS

Phan Thi Ngoc Nhu, Nguyen Ba Hoai Anh
University of Science, VNU-HCM

ABSTRACT: The study focuses on determination of trace lead using bismuth film and
mercury film on gold microelectrodes. The ex-situ bismuth plating procedure is investigated
At each kind of the films, the analytical parameiers are examined to obtain the reliable
analytical methods. Bismuth film microelectrode prove its attractive behaviors with detection
limit of 0.7 ppb for 60s deposition, the gold one has detection limit of 2.4 ppb for 60s
deposition. Repeatability of bismuth film microelectrode are 5% at Pb 10 ppb for 135
deposition, and 3% at Pb 30s for 60s deposition (n=5); and those of mercury film are 11%,
8%, and 4% at Pb 10 ppb, 30 ppb, and 70 ppb for 60s deposition, respectively (n=4). Bismuth
film microelectrode represents its promising less toxic and environmental friendly electrode
material compared to mercury one.

Key words: lead, mercury film, bismuth film, microelectrode.
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