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XAC PINH PONG THOI SAT VA PONG BANG PHUONG PHAP VON-AMPE
HOA TAN TREN PIEN CUC BIEN TiNH HUU CO

e ThS. H6 Sy Linh®

Tém tit

Phutiong phdp mdi xdc dinh déng thoi sdt va dong trén dién cuc bién tinh hitu co cho két qud tét. Phép
do von-ampe duoc tién hanh & cdc diéu kién 67 wu: dung dich nén EDTA 0,02M; pH = 3 — 4; thé dién phan
lam giau -1,0V; thoi gian dién phan lam giau 30s. Khodng xdc dinh sdt trong nudc la 0,5 — 60 mg/l va clia

déng la 0,03 - 40 mg/l.

Tir khod: von-ampe hoa tan, sdt, déng, dién cuc bién tinh.

1. Pat van dé

Sat va dong 1a cic nguyén td dugc tng dung
rong rdi trong nhiéu linh vyc nhu luyén kim, thuc
phdm, dugc pham,... Chiing 1a cdc nguyén t& vi
lugng khong thé thi€u trong ciu tao ciing nhu
trong qua trinh sinh hoa cia dong thyc vat. Su c6
mit cia ddng gitip cho qué trinh hap thu, giai
phéng sit d& dang hon. Vi vay dong rat hitu ich
cho cdc bénh nhan thi€u mau, suy dinh dudng.
Nhu ciu hang ngay clia ngudi khde manh 12 11-
30 mg sit va 1,5-3,0 mg dong [4].

C6 nhiéu phuong phap dé€ xéc dinh sit va
ddng nhu phuong phép thé tich, phuong phap hap
thu nguyén t (AAS), phudng phdp tric quang,
phuong phdp von-ampe hoa tan (SV),... [2], [3],
[4], [5]. Phuong phdp SV c6 dd lap lai cao, do
chinh x4c va do nhay dat yéu cau phan tich, dic
biét chi phi thi€t bi thAp nén phit hop véi di€u kién
cta cdc phong thi nghiém & nudc ta.

Hién nay phuong phap SV chi yéu st dung
cac dién cuc thiy ngan (HMDE, SMDE, MFE)
va dién cyc kim loai dang day ho#c khdi (Au, Ag,
Pt, Bi,...). Viéc tim ki€m cac dién cuc méi, ciing
nhu nghién citu cic dic di€m cda ching 12 mot
huéng phit trién mdi, trong d6 ngudi ta quan tim
dén viéc st dung céc dién cuc bién tinh, dic biét
12 bi&n tinh dién cuc bing chat hitu co. Theo [3]
cho thiy cac mudi aryl diazoni tosylat ¢6 hiéu ting
bié&n tinh dién cuc tdt, c6 tinh n dinh cao, d& hoa
tan trong nudc.

2. Thyc nghiém

2.1. Thiét bi, héa chat

- C4c phép do dugc thuc hi€n trén mdy phan
tich STA-1 cua Lién bang Nga (LB Nga). Hé 2

dién cuc: bBién cuc so sanh Ag/AgCl (KCl 1M),
dién cyc 1am viéc mang nano Au trén nén than
chi (AuFE) bién tinh véi mudi aryl diazoni tosylat:
ArN, *OTs-,...

- C4c héa chat khac: Cac mudi aryl diazoni
tosylat, mudi dinatri cda axit etylen diamin
tetraaxetic - Na,H )Y (EDTA), FeCl,, CuSO,,
H,O,, HCI, HNO,, H,SO,,...
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2.2. Ti€n hanh phan tich

a. Phan huy mdu

LAy 2-10 ml mAu nu6c cho vao binh tam gidc
dung tich 25 ml. Thém 2-5 ml HNO, dic, 1-2 ml
H,0, 30% va khoang 0,5-1,0g tinh thé Mg(NO,),
6H,0. Co can trén bé&p dién § nhiét do 120-130°C
dén can. Lap lai 3-4 1an. Ti€p theo dem nung méu
& 450-500°C trong 30 phiit. P& ngudi, hoa tan miu
biang 1-2 ml dung dich HCI 1M, dun néng nhe dén
khi tan hoan toan.

b. Tién trinh phan tich

Chuin bi dung dich nghién cttu chita nén
EDTA 0,02M, diéu chinh pH dé&n pH = 3-4, ri
cho vao binh di€n phan 2 dién cuc: dién cuc lam
viéc MAUFE kiéu ex situ (hodc in situ), dién cuc
so sinh Ag/AgCl. Sau d6, ti€n hanh lam giau bing
cach dién phan lam giau 1én bé mit dién cuc ki€u
ex situ (hodc in situ). Ghi dudng von-ampe hoa tan
va xac dinh Ep, Ip déu dudc thyc hién ty dong trén
mdy phan tich von-ampe STA (LB Nga) dudc
diéu khién thong qua may vi tinh.

3. K&t qua va thao luin

3.1. Khao sat cdc yéu tdo anh huéng dé&n tin
hiéu hoa tan
3.1.1. Khdo sdt cdc thong sé do

*) Khoa Su pham Héa - Sinh - K§ thuat Nong nghiép, Trudng Pai hoc Pdng Thép.
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Qua khdo sét sd bo, ching toi ¢d dinh cic
diéu kién thi nghiém ban dau cho céc nghién citu

ti€p theo nhu Bang 1.

TT Théng so do Gia tri
1 | Nong d6 dung dich nén EDTA, C,a, (M) 0,02
2 | pH 3-4
3 Thé dién phan lam giau, Ege, (V) -1,0
4 Thoi gian di€n phan lam giau, tee, (S) 30
5 | Khodng th€ khio sét, Eypge (V) (th€ dau — th€ cudi) | -0,6+ 0,6

Bang 1. Cic thong so do toi uvu trong phén tich sit va dong

3.1.2. Khéo sdt cdc diéu kién bién tinh dién cuc

Chuing tdi d4 nghién ctu 2 kiéu dién cuc 1am
viéc (in situ va ex situ) va bién tinh v6i cic mudi aryl
diazoni tosylat khic nhau trong dung dich nén EDTA
0,02M. K&t qué cho thily kiéu dién cuc ex situ cho
do nhay cao hon va pham vi xac dinh rong hon.
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Hinh 1. Sy phu thudc I vao nong do sit va
dong trén cac loai dlen cuc khac nhau

1- AuFE; 2- MAuWFE — COOH; 3- MAuFE — NO,;
4- MAUFE — NH,,

K&t qué nghién citu 4nh hudng clia tin hiéu
hoa tan I khi bién tinh dién cuc véi cdc mudi aryl
diazo tosylat ArN *OTs khdc nhau trén nén
EDTA 0,02M thu du’(jc dd nhay t8t nhat khi bién
tinh v6i mudi p-NH -C H N,*OTs 0,1mM va thdi
gian bién tinh 1a 3-5s.

3.1.3. Khdo sdt cdc nguyén té dnh hudng

Anh hudng ctia cac chit can trd d&n tin hiéu
hoa tan cda sit va dong dudc danh gia qua do sai
l1éch ctia dong dinh hoa tan (AI ) khi ¢6 mat chat
can trd so v6i khi khong c6 mat chat can trg, dugc

tinh theo cong thic: AI = | I - I° | /I0 100%.
Trong do I © I 1an luot la dong dlnh hoa tan cua
sdt va dong khl khong c6 chit can trd va khi c6
chit can trd.

Ching t6i di ti€n hanh khdo sdt sy dnh
hudng cta cac ion Co(Il), Ni(II), Zn(II), Mn(II),
Pb(II), Cd(II) va As(II). K&t qua cho thdy cécion
trén khong anh hudng dén phép do, dong L cta
cac nguyen t6 hiu nhu khong thay d6i, k€ ca trong
khi ndng do clia chiing vugt qua gidi han gy 4nh
hudng moi trudng.

3.2. X4c dinh ham lugng sit va dong trong
mot so doi tugng

3.2.1. Kiém tra phuwong phdp phan tich

D¢ khing dinh vé khd ning 4p dung cia
phuong phap phan tich vao viéc xac dinh sit va
ddng trong cdc miu thyc t&, can phai ki€m tra
phuong phap phan tich thong qua do lap lai va do
ding cua no.

b0 lap lai ctia phuong phdp da dugc danh gia
bing viéc phan tich dung dich chida Fe(Il) 1,0
mg/l va Cu(Il) 1,0 mg/l. Po 1éch chuin tuong doi
ctia 20 phép phan tich khong vugt qua 1% va hé
s6 bién dong khong 16n hon 5%.

3.2.2. Phén tich ham lugng sdt va dong trong
mot s6 doi tuong

Y nghia thuc ti&n ctia phuong phap dugc ap
dung xac dinh ham lugng sit va dong trong mot
s6 doi tugng & thanh phd Tomsk, LB Nga. K&t qué
dugc trinh bay & Bang 2 va Hinh 2.

97



TRUGNG DAI HOC DONG THAP Tap chi Khoa hoc s6 12 (4-2015)

Bing 2. Cic két qua xdc ham lugng sit va dong trong [~ - -
nudc (P =0,95; n = 3)
=y Fe
~ :'\,._ 3
Mau nuéc phan tich Fe (mg/l) Cu (mg/1) *\ f
Nudc dim Arkadevskaya 22+04 KPH \‘\ 2 .
Nudc song Gavrilovka 2,5+0,3 KPH 3 \ 3
Nudc hd Beloye (hd Tring) | 1,702 KPH | N A
I

Hinh 2. Puong hoa tan xac dinh
sdt va dong trén MAuFE-NH, &
cac diéu kién toi vu
4. K&t luan (1) Dung dich nén; (2) Dung dich

TN . o A han tich; (3) Dung dich thém chudn.
- Nghién cttu thanh cong viéc x4c dinh dong P () &

thdi sit va dong & cling céac diéu kién phan tich - ba xay dung dudgc quy trinh phan tich ham
trén dién cyc bi€n tinh véi mudi aryl diazoni  lwgng Fe(III) va Cu(Il) trong nudc bing phuong
tosylat. Phuong phdp nay c6 uvu di€m la khong phdp von-ampe hda tan v4i gidi han phét hién
dung thiy ngin nén lam gidm dugc sy 6 nhiém. thap, do nhay va do ding tot./.
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STRIPPING VOLTAMMETRY FOR THE SIMULTANEOUS DETERMINATION OF IRON
AND COPPER IN WATER ON ORGANO-MODIFIED ELECTRODES

Summary

The new method worked well to simultaneously determine iron and copper in samples on organo-
modified electrodes. The optimal voltammetry was established: EDTA concentration 0.02M; pH = 3-4;
deposition potential - 1,0V; deposition time 30s. The determining range of iron in water was 0.05 - 60 mg/I,
and copper 0.03 - 40 mg/I.

Keywords: stripping voltammetry, iron, copper, modified electrode.
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