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TOM TAT

Phuong phap Von-ampe hoa tan hap phu xuc tac (CAdSV) dugc tmg dung trong viéc nghién ciru
xéc dinh cac dang ton tai ctia Cr trong mot so mau nude tu nhién khu vyc Thai Nguyén. Phuong
phap ndy dya trén sy tao phirc hip phu cua Cr'" véi axit dietylen triamin pentacetic (DTPA) vé6i sy
c6 mit cua mudi nitrat 1am xuc tic. Cé thé xac dinh cac dang oxi hoa ctia Crom trong cac diéu
kién t6i uu cua phép do von-ampe hoa tan hap phu xic tac (CAdSV), voi gidi han phat hién dbi
voi CrY' 1a 0,024ppb, ciing nhu Vlec xéac dinh tong Crom sau khi phan hiy miu bang UV dé oxi

hoéa hoan toan dang Cr'" 1&n Cr'

. Do tinh chat hoat dong dién hoa khac biét gitra hai dang Cr, nén

phuong phap CAdSV duogc dung dé nghién ctru x4c dinh cac dang Cr'"' va dang Cr¥".
Tiwr khoa: Stripping volammetry, adsorptives, speciation,Chromium ,method.

MO PAU

Crom khi ton tai trong méi trudng véi ham
luong cao 1a yéu t6 gy ra nhiéu anh huong
lau dai va to 16n d6i véi moi trudng va sinh
vat séng. Trong nudc ty nhién crom tdn tai &
hai dang Cr'" va Cr¥', ching c6 thé chuyén
hoa 1dn nhau [2-10]. Cr'"" & ndng do nho 1a
yéu t6 vi luong can thiét cho qua trinh trao
ddi duong, protein, chat béo, nhung & ndng
do cao Cr'" ciing 1a chat doc. Trong khi do
CrV' du 1a luong rat nhé ciing giy doc, n6 1a
mot trong nhiing tac nhan gay ung thu, khi
phoi nhiém trong thoi gian dai s& gy ton
thwong mat vinh vién, ¢ trang thai dung dich
n6 giy viém da tiép xtic di ung. Trén thuc té
¢6 nhiéu nganh nghé co thé gay nhidm doc
crom, nhu: ché tao ic quy, luyén kim, san
xuat nén, sap, thudc nhudém, keo dan, xi
mang, dd gém, bot mau, men s, ban kém, xa
phong, hop kim nhom, ma dién, ma
crom...Sy phat trién khéng ngimg ciia cac
nganh nay dang lam ting nguy co nhiém doc
crom dbi v&i con ngudi. Do d6 viée xac dinh
sw c6 miat cua Cr va dang ton tai ciia nd trong
mdi truong ndi chung va trong cic ngudn
nuée tw nhién néi riéng di va dang 1a vin dé
duoc toan xa hoi quan tam. Chi c6 mot s it
cac phuong phép phan tich hién dai: ICP-MS,
ET AAS va Von -Ampe hoa tan di d6 nhay
dé xac dinh nong d6 dang vét ciia Crom trong
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mau nudc ty nhién c6 kha ning khong bi 6
nhidm. Trong s6 d6 phuong phap Von -
Ampe hoa tan hap phu sir dung cac phdi tir co
kha nang tao phuc khac nhau va c6 xuc tac
thich hop lam ting d6 nhay 1én nhiéu duoc ap
dung rong rai trong phan tich thuc nghiém
[2,3,4].Trong bai bao nay ching téi xin trinh
bay mot sb két qua nghién ctru x4c dinh hai
dang ton tai chu yéu cia Crom trong nudc tu
nhién 1a Cr'" va Cr¥' dbi voi mot sb ngudn
nuée thude dija ban Thai Nguyén bang phuong
phép Von-ampe hoa tan hap phu xuc tic
(CAdSV) V6i két qua nay chung toi mong
mudn gop phéan giai thich mic d6 doc hai cia
cac ngudn nude tu nhién, dé tir 46 co nhiing
bién phap bao vé va sit dung cac ngudn nudc
tu nhién mét cach ¢6 hiéu qua.

THUC NGHIEM

Thiét bi dung cu va hoa chit

Cac phép ghi do dugc thuc hién trén hé thiét
bi phan tich cuc phd VA 797 do héng
Metrohm (Thuy sy) san xuét, c6 hé théng suc
khi tg dong voi h¢ 3 dién cyuc: Pién cuc lam
viéc 1a dién cuc giot thuy ngén treo; Pién cuc
so sanh la dién cuc Ag/AgCl, KCl (3M) va
dién cuc phu tro 1a dién cuc platin. Binh dién
phan dung tich 100ml lam bang thuy tinh
thach anh, nép binh dién phan lam tir Teflon
c6 16 nham chuén dung lam gia giit dién cuc
bao dam kin khi, 6ng dan va thoat khi. Tét ca
cac thi nghiém dugc thuc hién & nhiét do
phong, cac phép do pH duoc tién hanh theo

101 http://www.Irc-tnu.edu.vn



Duong Thi Tu Anh va Dtg

Tap chi KHOA HQC & CONG NGHE

86(10): 101 — 106

cac myc dich thi nghiém trén may pH- metter
Toledo 220 (Anh).

Sy phan hity mau dugc thyuc hién trén thiét bi
chiéu UV 705 Digester c¢6 cac 6ng nghiém
dung mau bang thiy tinh thach anh di kém do
hing Metrohm (Thuy sy) san xuat, véi dén
hoi Thily ngan cong suat S00W.

Tat ca cac dung cu bang thiy tinh dwoc lam
sach bang cach ngam trong HNO; 2M va
trang lai qua hon hop rira K,Cr,0; va H,SO,
dic. Sau d6 trang lai bang nudc cit va nude
cit siéu sach nhiéu lan trudce khi st dung.

Tat ca cac hoa ché‘g dugc su dung trong qua
trinh nghién ctru déu 1a hoéa chat tinh khiét
phan tich, loai “Suprapure” cia Merck.

Quy trinh phén tich Cr theo phwong phap
von —ampe hoa tan hap phu ( CAdSYV)

Lan luot léy mot thé tich nhét dinh cua cac
dung dich: dung dich nghién ciru, dung dich
NaNO; 1M, dung dich dém axetat 0,1M
(pH=6) dén tong thé tich 1a 20 ml sao cho
nong d6 NaNO; trong dung dich 14 2,5.10™M.
Thém vao d6 mot thé tich nhét dinh dung dich
DTPA 0,2M sao cho néng d6 DTPA trong
dung dich 1a 10™M. Sau d6 chuyén toan b
dung dich vao binh dién phan va nhung hé
dién cuc vao dung dich can do. Suc khi nito
tinh khiét 5.0 (Mersser) dé dudi oxi hoa tan
véi thoi gian 180s. Viéc dinh lugng Cr dugc
thuc hién bang phép do xung vi phan sir dung
phuong phap thém tiéu chuan. Qua trinh lam
giau dugc thyc hién bé“mg cach ap vao dién
cuc lam viéc mot dién thé U= - 0,95V voi
thoi gian 60s, dong thoi khudy dung dich véi
tbc do 2000 vong/phut , sau d6 dé hé thong
nghi trong 10s va ghi lai dudng von-ampe hoa
tan véi khoang quét thé tir -0,95 dén -1,45V.
Céc thong s6 khac dugce sir dung trong cc
phép ghi do 14 : bién d6 xung 50mV; bé rong
xung 40ms; thoi gian budc nhay thé bang
0,2s; budc nhay thé béng 5mV; toc do quét
thé bang 25mV/s.
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KET QUA VA THAO LUAN

Tién trinh phan tich cic dang ciia Cr trong
nuée tw nhién bing phwong phap CAdSV

Sy hién dién va ty 18 giita hai dang Cr'" va
CrV! trong cac ngudn nudc tu nhién phu thudc
vao cac qua trinh khac nhau, trong do bao
g0m céc qua trinh héa hoc va quang hoa, cac
qué trinh oxihda — khtr, lugng mua, su héap
phu, su giai hap ... Su phéan biét Cr'"' va Cr"'
cht yéu dua vao kha ning tao phirc khac nhau
cua ching voi DTPA trong dung dich chua
ion NOj [4]. Viéc xac dinh chinh xac lugng
CrV' hoat dong xay ra trong cdu tric phirc vo
co, ¢6 thé dugc thuc hién b?mg cach thém mot
luong nhat dinh DTPA va NaNO; vao dung
dich phan tich, sau d6 tién hanh phép do
CAdSV. Hon nita, caic mau nudc tuw nhién
hodc nhan tao thudng co chira cac phdi tir hitu
co nhu axit humic va axit fulvic, phenol,
NTA... Véi dung dich c¢6 cac chat trén, Cr'
tao phirc v6i cac phdi tir ndy manh hon so voi
DTPA. Nhiing thu¢c tinh khac nhau cta hai
dang Cr c6 thé duoc dung dé nghién ciu
phan loai chiing. Bé xac dinh cac dang Crom
trong mau nghién ctru, chung toi tién hanh
theo tién trinh sau [3]:

- Trude hét, 1dy lwong mau phéan tich nhit
dinh vao binh chira mau. Thém vao d6 mot
lugng DTPA va NaNOj, thém tiép vao dung
dich d6 dém axetat pH = 6, rdi tién hanh ghi
do dudong CAdSV. Ham luong Cr"' trong miu
phan tich dugc xac dinh theo phuong phap
thém chuén.

- Phan 2 duogc chiéu xa bang UV trong thoi
gian nhit dinh dé chuyén tit ca Cr'" c6 trong
mau phan tich thanh Cr¥'. Sau d6 ham lugng
Cr tong s6 dugc xac dinh bang phép do
CAdSV.

Ham luong cua Cr' trong mau phan tich dugc
tinh bang hiéu gitta ham lugng Cr tong s6 va
CrV! da xac dinh dugce & trén.

Cic diéu kién t6i wu cho phép ghi do xac dinh
Cr"'bing phuwong phap CAdSV

Dé c6 thé xac dinh duge Cr"', tir d6 x4c dinh
duge Cr tong va Cr'" trong cac ngudn nude

102 http://www.Irc-tnu.edu.vn



Duong Thi Tu Anh va Dtg

Tap chi KHOA HQC & CONG NGHE

86(10): 101 — 106

bang phuong phap Von-Ampe hoa tan hap
phu xuc tac, trudc hét chung t6i da tién hanh
khao st cac diéu kién toi wu cho phép ghi do
xac dinh Cr"' trong diéu kién thyc té tién hanh
cac thi nghiém nghién cuu.

Qua khéo sat, chtiing t6i xac dinh dugc céc
diéu kién t6i wu cho phép xac dinh Cr"'
bang phuong phap Von-Ampe hoa tan hap
phu xtc tdc nhu da dugc trinh bay trong
bai bao[2], do6 la : Dung dich dién li lam
nén la dung dich dém axetat; pH dung dich
dém 6; Thé dién phan -0,95V; thoi gian
hdp phulOs; téc do khudy dung dich
2000r/pm; toc dd quét thé 25mV/s; ndng
d6 DTPA102M ; Nong d6 NaNO; 2,5.10°
2M.; thoi gian suc khi 180s.

Determination of Chromium(\Vl1). AB116
method 2
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Hinh 1. Phd d¢6 DP- CAdSV va d thi xac dinh
ham lugng Cr"' trong mau chuin
Céc két qua khao sat cua ching t6i kha phu hop
voi két qua clia cac tc gia khac[3, 4]. Dua vao
cac diéu kién t6i wu da tim dugc, ching t6i tién
hanh xéc dinh khoang tuyén tinh va giéi han phat
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hién. Ké qua nghién ciu cho thdy, trong
khoang ndng do khao sat ddi voi Cr”' tir 0
ppb+10 ppb, I, phu thugc tuyén tinh vao
ndng d6 Cr"'. Giéi han phat hién ctua phuong
phap xac dinh theo quy tic 3o 1a 0,024ppb
doi voi CrY'.

Dé danh gia do chinh xac ciia phép do chiing
t6i tién hanh qua trinh phan tich tuong ty nhu
d3 néu trong muc 2.2 véi mau chuin cia
Merck, & néng do 0,2ppb. Mau dugc xac
dinh theo phuong phap thém chuén, mdi lan
ghi do thém 0,2ppb Cr¥'. Két qua ghi do dugc
thé hién trén hinh 1.

Két qua phan tich cho thdy do léch chuin
tuong ddi ciia phép xac dinh Cr*' nong d6 0,2
ppb trong miu chuén 1a 2,73%.Véi néng do
rat nho, ¢ ppb thi sai s6 nhu trén 1a hoan
toan c6 thé chip nhan dwoc.Vay co thé két
luan rang phuong phap c6 do chinh xéac tot.
Phan tich mgt s6 miu nuée ty nhién

Ldy mdu va bao quan mau trude khi phan tich
Maiu duoc liy vio cac chai polyetylen bén
vitng vé mat hoa hoc va it hap phu cac ion
trong dung dich nuéc 1én thanh binh nén
hau nhu khong anh huong dén qua trinh phan
tich. Tru6c khi 14y miu cac chai dd duogc
dugc ngam, trang, rira sach b;‘ing axit va nudc
ct siéu sach, sau d6 trang lai nhiéu lan bang
chinh mau s& dugc léy, nhim dé miu trude
khi phan tich giit nguyén trang thai ban dau
cua nod, tirc 1a ¢6 thanh phé‘m, ham lugng cua
ctia cac hop phan va cac tinh chit gidng nhu
khi 14y n6 tai thoi diém, dia diém 14y mau, khi
ldy va bao quan miu phai tuan theo quy tic
nghiém ngat. Trong truong hop phai bao quan
thi tién hanh xor li mu bang cach thém axit
HCI dic, tinh khiét phan tich (0,5 ml HCI cho
100ml nudc mau) hoic dung axit HNO; dic,
tinh khiét phan tich.Cac mau nudc trude khi
phan tich déu duoc loc qua mang siéu loc
teflon c6 kich thudc 16 0,45 4 m dé loai cac
tap chat .

Két qua phdn tich mét s6 mau mede tir nhién
khu vue Thai nguyén

Dua trén cac diéu kién toi vu da lya chon va
quy trinh phan tich da xdy dung, ching toi
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tién hanh phan tich ham lugng cac dang
Cr(VI) va Cr(Ill) trong mdt s6 miu nude tu
nhién khu vuc Thai nguyén. M&i phép xac
dinh duogc lap lai 3 lan. Sau khi xir ly théng
ké cac két qua thuc nghiém, két qua cudi
cung dugc chira & bang 2 va hinh 2.

Qua cic két qua trén chung t6i nhan thay:
Trong cac mau phan tich déu c¢6 chira ca Cr"
va Cr”", tuy nhién thanh phan hai dang nay
thay ddi rat nhiéu tuy thuéc vao ngudn nudc.
Nhin chung trong cic miu phan tich ham
luong Cr*' déu 16n hon so voi Cr'". Xét vé
ham lugng Cr tong sd chung t6i nhan thay
trong nudc ham lwong Cr tong sb trong

Bang 1. Dia diém va thoi gian 1dy mau cta cac mau phén tich

TT Ki hiéu miu Dia diém liy miu Thoi gian liy miu

1 SNP-1 Sudi khu Nui Phao 1 — X3 Ha Thuong- Huyén Dai T 07/12/2010

2 SNP-2 Sudi khu Nui Phao 2 — X4 Ha Thuong- Huyén Dai T 07/12/2010

3 SNP-3 Subi khu Nui Phéo 3 — X3 Ha Thugng- Huyén Dai Tur 07/12/2010

4 SNP-4 Sudi khu Nui Phao 4 — X4 Ha Thuong- Huyén Pai Tur 07/12/2010

5 HNC-1 Khu bic H5 Nui Céc (phia sau nha nghi Ngudi Cé Cong) 16/12/2010

6 HNC-2 Khu nam hd Nti Cée (khai thac thuy loi HNC x3 Tan Cuong) 16/12/2010

7 NSC-1 Séng Cu, trén cira xa nha may gidy Hoang Vin Thu 03/01/2011

8 NSC-2 Séng Cau, dudi cira x4 nha may gidy Hoang Van Thu 03/01/2011

9 LKM Suéi khu nha may Luyén kim mau- Thai Nguyén 23/01/2010

Bang 2. Ham luong trung binh cac dang Cr trong cac mau phan tich
Ham lwgng trung binh cac dang Crom (ppb)
Mau N 5
Téng Cr 'zjo')j Cr(vi) F(ZZ[)) Oﬁ’rgi‘; cr(iy 0{:’1,232“
SNP-1 0,464+0,013 2,88 0,115 +0,005 4,05 24,87 0,348 75,13
SNP-2 0,669 0,043 6,37 0,448 +0,017 3,79 66,93 0,221 33,07
SNP-3 0,410 +0,018 447 0,278 +0,007 2,63 67,83 0,132 32,17
SNP -4 0,395 +0,025 6,33 0,255 0,014 5,50 64,53 0,140 35,47
HNC-1 0,227 +0,013 587 0,113 +0,007 6,49 49,71 0,114 50,29
HNC-2 0,207 +0,008 371 0,148 +0,004 248 7145 0,059 28,55
NSC-1 0,240 0,016 6,53 0,137 0,007 487 57,08 0,103 42,92
NSC-2 0,476 0,015 3,15 0,169 +0,008 4,74 3543 0,307 64,57
LKM 0,237 0,011 451 0,162 0,004 2,67 68,59 0,074 3141
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Hinh 3. Do thi biéu dién ham lugng cac dang crom trong mau thyc

khoang 0,020 + 0,025 ppb, khi co cac nguon
phat thai crom thi ham luong Cr tong so tang
nhanh, cing véi d6 13 ham luong Cr”' ciing
tang. Dién hinh trong mau nudc song Cau: véi
mau NSC-1 ph1a trén clra xa nha miy gidy
ham lugng Cr téng mirc trung bmh 0 240ug/L
sau cura xa ham lugng Cr tong s6 gan nhu gép
doi lén toi 0,476pg/L. Déi voi mau nuge sudi
nai Phao mau SNP-2 c¢6 ndéng do Cr tong va
Cr(VI) ting nhiéu so voi mau SNP-1, ti 18
Cr(VI) ciing tang dot bién 1én t6i 66,93% sau
d6 véi cac mau SNP-3 va SNP-4 ham lugng
Cr tong va Cr”' giam. Diéu nay c6 thé duoc
giai thich do su xa thai nudc tir cac hoat dong
khai thac quang lam ting ham lugng crom tir
SNP-1 dén SNP-2, crom & ca 2 dang Cr'" va
Cr¥' déu bi sa léng do qua trinh vat 1y hodc do
phan Gng tao ket tia voi cac chit co trong
nuée lam giam ndng do cua chung O cac mau
phia dudi dong. Riéng véi mau LKM tuy ham
lugng Cr tong khong cao nhur mau SNP-2 nhung
ti 18 Cr*' rt 16n 68,59%, nhur vay nudc thai nha
may luyén kim mau ciing c6 tac dong lam tang ti
16 Cr*' trong nudc.

Tuy nhién dé danh gia mic d6 6 nhiém nguén
nuée do crom can phai dua vao cic vin ban
phap quy. Theo tiéu chuin Viét Nam QCVN -
24:2009/BTNMT [1] ham lugng cho phép
ctia CrY' 12 0,05mg/L trong nuéc sinh hoat va
0,Img/L trong nudc thai, cac gia tri tuong
tmg ciia Cr"' 12 0,2mg/L va Img/L. Cac miu
nuée nghién ciru déu c6 ham luong cac dang
crom < 0,05mg/L, nhu vay ham luong cia

S6 héa béi Trung tam Hoc liéu — Dai hoc Thai Nguyén

cr' va Cr'" trong cac mau phan tich déu nam
dudi gidi han cho phép.
KET LUAN
Qua qua trinh nghién ctru thuc nghiém, chung
toi rat ra mot sd két luan sau:
1. D3 khao sat va lua chon duge cac diéu kién
t6i wu cho phép phan tich ham lwong vét Cr"',
dé tir d6 c6 thé xac dinh duoc lugng Cr*', Cr
tong s6 va Cr'"' trong mau phén tich.
2. Da x@y dung duoc quy trinh phan tich xac
dinh dang Cr'", cr¥' va tong Cr trong miu
phan tich, véi thé dién phan lam giau chat
phan tich 1a -0,95V, thoi gian hap phu 16p
hop chét phtc 1a 10s, d&m Axetat pH = 6;
néng d6 DTPA 10°M; ndng d6 NaNOj;
2,5.10°M ...
3. Tinh khoa hoc, d6 tin cdy ctiia phuong phap
va quy trinh phan tich d@ dugc xac nhan
thong qua viéc danh gia chinh xac cac két qua
phan tich mau chuan ctia Merck va xac dinh
gi6i han phat hién ddi voi Cr"'.
4- Qui trinh trén da duoc ap dung dé phan
tlch dang Cr", Cr"' va téng Cr trong mot sb
mau nude ty nhién trén dia ban Thédi nguyén
va cho két qua lap lai t6t.
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RESEARCH ON SPECIATION OF SOME CHEMICAL SPECIES
OF CHROMIUM IN NATURAL WATERS BY CATALYTIC ADSORPTIVE STRIPPING

VOLTAMMETRY (CAdSV)

Duwong Thi Ti Anh"*, Cao Vin Hoang %, Lé Thu May’

! College of Education — TNU, Faculty of Chemistry — Quy Nhon University

The catalytic adsorptive stripping voltammetry (CAdSV) method has been applied to chemical chromium
speciations study in the natural water samples of Thai Nguyen. The method is based on the adsorptive

preconcentration of the Cr—diethylenetriammine pentaacetic acid (DTPA) complex and the utilization of the
catalytic reaction in the presence of nitrate. Under optimized conditions the CAdSV enables the oxidation state

speciation study of Cr content by direct determination of Cr"' in the presence of the predominant Cr

concentration with the detection limit for chromium"' of 0,024 ppb, as well as the determination of total Cr after
UV oxidation of Cr'" to Cr"'. Due to the difference in the chemical properties of different chromium species the
CAdSV method makes possible a speciation study of Cr"" and Cr"' oxidation state.
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