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Abstract

In this study, solid phase extraction techniques were used to separate the two forms separately Sb(V) and Sb(lll)
anion exchange resin Lewatit by M500, then quantified by spectrometry forms HG-AAS. Survey conditions of M500
static exchanges with Sb(lll), Sb (V) showed that Sb(V) completely ion exchange with M500, Sb(lll) capable of ion
exchange with effective M500 > 95 % HCI 2 M in acidic, balanced exchange reached after 3.5 hours. When technical
application to separate solid phase extraction form Sh(l11) and Sb(V) inorganic resin M500 uses dynamic method shows
the optimal speed is loaded samples 1.5 ml/min, the concentration ratio Sb(I11)/Sb(V) greater than 1000 times will
reduce the possibility of separating Sb(V) from Sb(lll). Eluent used is 0.1 M hydrochloric acid at a rate of 2 ml / min
can be completely elution of Sb(lll) retained on the solid phase extraction column with a recovery efficiency of over 80
%. Finally, we have successfully applied above method on the real sample.
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1. MO PAU

Antimon 1a nguyén t6 duoc Lién minh Chau Au
va co quan bao vé méi truong ciia Hoa Ky xép vao
danh sach cac chit doc hai bi cAm theo cong udc
Basel. O cac lidu lwong nho, antimon gay ra dau
dau, hoa mat, tram cam. Céc liéu luong lén gay ra
budn nén va cé thé gay tir vong sau vai ngay. Céc
dang Sb(III) va Sb(V) v6 co déu doc hai, nhung
Sb(III) doc hai hon gap nhiéu lan Sb(V) ¢ dang hop
chét vo co [4]. Vi vay, viéc dinh luong cac dang Sb
dé danh gia muc do nhiém doc, lam tién dé cho viéc
khao sat nguon 6 nhidm, tir ¢o tim bién phap thich
hop de loai trir va han ché & nhiém lan rong la van
dé cap bach. Phuong phap do phd hap thu nguyén tir
- hidrua héa HG-AAS duogc sir dung rong rai dé xac
dinh ham luong Sb thong qua khir Sb(IIl) thanh
stibin bang chat khir NaBH,, tuy nhién hi¢u suat khir
2 dang Sb(III) va Sb (V) khac nhau nén phép do chi
cho biét tong ham lugng cua nguyén t6 chir khong
cho biét ham lwong cu thé ciia cac dang. Do viy, can
thiét phai tach riéng 2 dang Sb(III) va Sb(V) trudc
khi phan tich. D3 c6 mot s6 cong trinh nghién ciru
tach dang Sb, nhung doi hoi phai ¢ trang thiét bi
ghép ndi hién dai, phirc tap [1, 2, 5]. Véi nhiéu wu
diém ndi bat cua ki thuat chiét pha rin so voi céc ki
thuat khac 1a do chon loc, hé s6 lam giau cao, ki
thuat tién hanh don gian, thuan loi cho viéc chuén bi

mau & hién trudng, dé bao quan trong phong thi
nghiém, d& tu dong héa va tuong dbi ré tién [3].
Diéu nay cho phép tmg dung ki thuat chiét pha rin
mot cach hidu qua trong phong thi nghiém dé tach
riéng cac dang héa tri nguyén to can xac dinh trudc
khi phan tich. Nghién ctru nay Gng dung ky thuat
chiét pha rin sir dung nhuya Lewatit M500 dé tach
riéng ré& hai dang Sb(V) va Sb(Ill), sau d6 dinh
lwong cac dang bang phép do phd HG-AAS.

2. THUC NGHIEM
2.1. Dung cu va thiét bi

May quang phd hap thu nguyén tir (AAS) Model
AA-6800 ghép nbi hé théng hidrua hoa (HG), cua
héng Shimadzu (Nhat Ban).

B6 dung cu chiét pha rén-cét nhua chiét pha ran
c6 dudng kinh 1 cm, chiéu dai 6 cm.

2.2. Hoa chit

TAt ca cac hoa chét duge st dung 1a hoa chét
tinh khiét phan tich.

- Dung dich chudn Sb(IIT) 1000 ppm ctia Merck
(Puc).

- Dung dich Sb(V) 1000 ppm dugc chudn bi
bang cach: Can 0,1329 gam tinh thé Sb,0s cho vao
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céc chiu nhiét, thém 20 ml dung dich HCI déc, day
nap, lac déu rdi dun trén bep dién cho dén khi tan het
con lai dung dich mubi am sén sét. Pé ngudi mudi
am, sau d6 chuyén dinh luong dung dich vao binh
dinh mtrc 100,00 ml, dinh mtc dén vach bang HCI
4 M.

- Dung dich NaBH, 0,5 % pha trong NaOH 0,2
% dugc chuén bi bé‘mg cach hoa tan NaBH, + NaOH
P.A Merck trong nudc cét 2 lan.

- Nhya trao d6i anion lewatit M500 (Drc).

2.3. Quy trinh phén tich

Mau chira Sb(III) va Sb(V) di dugc chuin bi
trong moéi truong axit HCl 2 M cho chay qua cot
SPE trong diéu kién can khao sat. Khi chiy qua cot,
Sh(III) trao dbi ion v6i M500 nén duoc giir lai trén
cot. Dung dich di qua cot dugc khi bﬁng hé khuwr
L-cystein 1 % dé chuyén Sb(V) thanh Sb(III), sau d6
dinh luong Sb(IIl) trong dung dich bang phuong
phap quang phd hép thu nguyén tir ky thuat hidrua
hoa (HVG-AAS), tir d6 xac dinh dugc lugng Sb(V)
trong mAu.

Dua vao ham luong Sb tong va Sb(V) trong
mau, tinh duoc lugng Sb(I1T) duoc giir lai trén cot.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru khd nidng tich dang Sb(Il),
Sb(V) cua vat liéu lewatit M500 theo phuwong
phap tinh

3.1.1. Anh hwéng nong do HCI dén kha nang tach
Sb(1Il) va Sb(V) vo co
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Hinh 1: Kha nang tach Sb(IIl) va Sb(V) trong moi
truong HCI

Tién hanh thi nghiém khao sat sy phu thudc cua
% Sb duogc giit trén vat liéu M500 vao nong d6 HCI.

Ta Thi Thao va cong su

Dung dich HCI ¢6 ndng d¢ thay déi tir 0-10 M.

Két qua chi ra & hinh 1 cho thiy, khi nong do
axit HCI tir 1-2 M, luong Sb(III) bi Iuu giit trén vét
lidu tang nhanh, cang ting nong do HCI thi Sb(III)
duoc luu gitr hoan toan trén vat liéu, diéu nay cling
c6 thé giai thich moi truong nay, ion Sb(IIl) ton tai
duéi phirc SbCl, hoac SbClg> nén c¢6 kha nang trao
d6i ion CI trén vat lidu M500. O ndng d6 axit thip
<2 M, Sb(V) chua tao phtrc voi clorua va di ra khoi
cot. Nong d6 HCI tang dan, Sb(V) ton tai dudi dang
phirc SbClg’ nén kha ning trao ddi véi ion M500
tang nhanh. Dé tach dugc Sb(Ill) va Sb(V), cac thi
nghiém tiép theo chiing t6i tién hanh khao sét trong
mdi truong axit HCl nong d6 bang 2 M.

3.1.2. Khdo sat thoi gian dat can bang trao doi

Ly 2 g vat liéu M500 vao binh nén dung tich
100 ml chira 20 ml Sb(111) 10 ppm da duoc chudn bi
trong mdi truong HCl 2 M, lic cac binh non trén
may lic véi toc do 100 vong/phut tai cac khoang
thoi gian khac nhau tir 0,5 dén 8 gio. Pinh lugng ion
Sh(lll) con lai trong dung dich bang phuong phap
quang phd hdp thu nguyén tir ki thuat hidrua hoa
(HVG-AAS).
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Hinh 2: Anh huong cua thoi gian dén dung luong
trao doi ion

3.1.3. Anh huong yéng dé ion Sh(IIl) ban ddu dén
dung lwong trao doi ion

Lay 2 g vat liéu M500 vao binh nén dung tich
100 ml chira 20 ml Sb(III) v6i cic nong do tir 10
ppm dén 300 ppm da duoc pha trong dung dich HCI
2 M. Sau d6 lac trong 3 gio bang may lic véi toc do
100 vong/phat va dinh lwong ion Sb(II) con lai
trong dung dich bang phuong phap quang phé hip
thu nguyén tir ky thuat hidrua hoa (HVG-AAS).

Két qua khao sat ¢ hinh 3 cho thay, cang tang
ndng do cua Sb(IIl) khao sat thi phan trim Sb(III)
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duogc gitr trén vat liéu giam. O ndng d6 thip dudi 30
ppm, Sb(II) duogc giir lai trén vat liéu dat hiéu qua
cao trén 80 %. Nhu vay khd ning trao doi ion cla
vat liéu M500 v6i Sb(IIl) kha tét ¢ ham lugng
Sb(III) dau vao dudi 30 ppm.
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Hinh 3: Anh huong ciia nong do Sb(III) ban dau dén
% Sb(III) giir trén vat liéu

3.2. Nghién ciru kha nang tiach dang Sb(IIl),
Sb(V) ctia vat liéu M500 theo phwong phap dong

3.2.1. Khdo sdt anh huéng toc dé nap mau

Tbc d6 nap miu 1én cot ciing anh huong dén kha
nang luu tri chét phan tich trén cot. Néu toc do nap
mAu quéa nhanh thi chat phan tich chua kip giit 1én
cdt. Nguoc lai, tbe do nap mau qua cham lam tdn
thoi gian ma két qua dat dugc ciing khong tdi wu.
Tbc d6 nap miu thich hop s& dwa dén luong chit
dugc giir trén cot 1a nhiéu nhat. Tién hanh khao anh
hudng cia tde do nap mau, Kkét qua dugc biéu dién &
hinh 4.
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Hinh 4: Anh hudng toc d6 nap mau dén %Sb(I11)
gitr trén cot

 Tu d6 thi biéu dién sy phu thudc tég do nap mau
dén % Sb(Ill) duge gitr trén cot cho thay toc d6 nap
mau cang cham thi Iuwong Sb(IIl) duoc gitr lai trén

Phdn tich dong thoi Sh(III) va Sh(V) sir dung...

cot 1a nhiéu nhét, cang tang tde dd nap mau thi %
Sb(Ill) duoc gitr lai trén cdt giam. Luong Sb(III) bi
giir lai trén vat lidu M500 16n nhat khi téc d6 nap
mau la 1,5 ml/phut.

3.2.2. Anh huong ciia nong do Sh(IIl) va Sb(V) dén
qua trinh tach dang antimon

Lay 2 g vat liéu M500 vao binh nén dung tich
100 ml chira 20 ml Sb(I11) 10 ppm dé dugc chuan bj
trong moi truong HCI 2 M, lic cac binh nén trén
may lic v6i toc do 100 vong/phit tai cac khoang
thoi gian khac nhau tir 0,5 dén 8 gio. Pinh lugng ion
Sb(III) con lai trong dung dich bing phuong phap
quang phd hip thu nguyén tir ki thuat hidrua hoa
(HVG-AAS).

Bdng 1: Anh hudng ti 16 ndng do Sb(V)/Sb(III) dén
qua trinh tach dang antimon

Néng b N %Sb

Til¢ 6 I‘;‘L‘Eﬁ f)‘-’ (1)
Sb(V)/Sb(ll) | Sb(V) gl
(opb) (ppb) trén

cot

1/10 1 20 97,8

171 20 20 97,7

10/1 200 20 97,9
100/1 2000 20 97,4
1000/1 20000 20 96,4

Két qua dua ra & bang 1 cho thdy, trong diéu
kién khao sat Sb(V) khong bi trao ddi ion vai vt
lidu M500, nhung khi ti 18 ndng d6 Sb(V)/Sb(III) 16n
hon 1000 1an 1am giam % Sb(IIT) dugc giit trén cot.
Diéu nay co thé giai thich do Sb(V) véi ham lugng
16n trong mau s& lam can tré mot phan dén qué trinh
trao ddi ion cua Sb(IIT) véi M500, do d6 % Sb(IIN)
duoc gilr trén cot giam. Nhu vay ti 1€ néng do
Sb(V)/Sb(11I) 16n hon

Két qua khao sat ¢ hinh 5 cho thiy, toc do ria
giai anh hudng rat 1on dén hiéu suét thu hdi. Néu tdc
do rira giai qua nhanh thi cht rira giai chwa kip trao
d6i ion véi ion bi giit trén cot di ra khoi cot. Khi sir
dung HCI dé rira giai luong Sb(IIl) trén cot, hidu
suét thu hoi thu duoc dat & mic trén 85 %.

3.2.3. Khdo sat qua trinh ria giai Sb(Ill) khoi cot
SPE M500

Khi trao doi ion véi vat liéu M500 trong moi
truomg axit HCl 2 M, Sb(III) ¢ thé ton tai ¢ dang
SbCl, hoic SbCl¥, cang ting nong d6 cta HCI thi
Sb(III) van bi giit bén chit trén cot, do d6 khong thé
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sir dung moi truong axit cao dé rira giai Sb(III).
Nghién ctru cho thay khi ding axit HCIl nong d6 0,1
M dé rtra giai Sb(III) giir trén cot cho két qua tot.

D¢ dat duoc hiéu sut thu hoi 16n nhét, ching t6i
tién hanh khao sat tc do rira giai cia HC1 0,1 M véi
céc téc do khac nhau thay doi tir 0,5-4 ml/phut. Xéc
dinh nong d6 Sb(III) trong dung dich rira giai bang
phuong phap HG-AAS.

80 o
754
704

65 o

60 o

Hieu suat thu hoi(%)

55 4

50

T T T T T T T T |
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45
Toc do rua giai (ml/ph)

Hinh 5: Anh huong toc do rira giai dén
hi€u suat thu hoi Sb(IlI)

Ta Thi Thao va cong su

3.3. Khi niing tach Sb(Il1) va Sb(V) trong méu
thuc té

Cac mau nudc mit duge ching toi thu thap &
noi c6 ngudn phat thai Sb 1a khu vuc quanh nha may
Supephotphat Lam Thao — Phu Tho (mau nudc duge
lay va bao quan theo ding quy trinh [6]. Mau 1 la
mau nudc lay tai khu vye nha may Supephotphat
Lam Thao, mau 2 1 miu nudc cach nha may 1km.
Mau nuée duge didu chinh trong méi trudng HCI
2M sau d6 thuc hién theo dung quy trinh phéan tich
tai muc 2.3. Két qua danh gia kha ning tach dang
antimon trong mau nudc thyc té dugc dwa ra & bang
2 cho thay, ham lugng Sb trong cdc miu khdo sat
déu vuot qua ham luong cho phép, & khu vuc gin
nha may nhét thi ham luong Sb thu dugc cao hon so
v6i cac dia diém ¢ xa nha may. Ham luong Sb tong
dugc xac dinh bang phwong phap chiét pha rin va
phé hép thu nguyén tr HG-AAS cho két qua kha
pht hop véi két qua do duoc bang phuong phap
ICP-MS, cho thdy phwong phap phéan tich cho két
qua chinh xac. Dya trén két qua phan tich ta ciing
thdy Sb ton tai trong nudc chii yéu la hai dang
Sb(111) va Sb(V) vo co.

Bdng 2: Két qua phén tich ham lwong Sb(III), Sb(V) trong miu nudc

Mau phan tich 2 Sb tong ppb
(méu mréc bé mit) Sb(l11) ppb Sb(V) ppb Sb tong ppb (ICP-MS)
Mau 1 19,9+0,5 49,8+1,3 69,8+2,4 70,6+2,2
Mau 2 8,5+0,3 18,28+0,9 26,8+1,6 28,8+1,9
4. KET LUAN with in situ stibinegeneration for the determination of

Pi tién hanh khao sat cac diéu kién tach dang
Sb(II) va Sb(V) bang phuong phiap SPE-HG-AAS
sit dung nhua trao d6i lewatit M500, két qua tach
dang Sb thu duoc dang tin cdy, tuy nhién can cé
thém cac nghién clru tiép theo nhim lua chon duoc
nhitng vat liéu tach cho hiéu qua cao, gia thanh ré va
tién hanh tach dang, dinh lugng Sb trén mot s6 ddi
tugong khéc.
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