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SU DUNG PHUGNG PHAP SAC KY LONG AP SUAT CAO
vOI HE THONG PHAN UNG SAU COT PE TACH
VA PHAT HIEN MOT SO ION KIM LOAI
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1. Md dau

Phudng phap sic ky 16ng ap suit cao (SKLASC) da duge st dung rong rai dé
tach va phat hién thanh cong nhiéu hdn hgp cac ion kim loai [1, 2]. Chat tao phic
dé rlia giai thong dung nhat la axit a-hydroxyisobutyric. Mot s6 chat rita giai khac
cing dude si dung nhu EDTA, axit lactic. Hai ky thuat thuong dudc su dung la ky
thuat sic ky cip ion va ky thuat sic ky trao d6i ion. Hén hop kim loai dude quan
tam nhiéu nhat 1a hén hdp cac nguyén té dat hiém [3]. Trong thoi gian gin day,
cling v6i su phat trién cia mot so linh viuc nhu san xuat cac vat liéu mdi, san xuat
cac oxit dat hiém tinh khiét. Nhu cau tach va phat hién hén hgp cac ion kim loai,
trong d6 c6 chiia cac ion dat hiém va mét sé ion kim loai khac, da duge dat ra ¢ Viét
Nam. Trong cong trinh nay, ching téi sit dung chat ria giai thong dung va dé kiém
g Viét Nam la axit lactic. Ca hai ky thuat SKLASC — trao d6i ion va SKLASC — cap
ion déu dudc su dung.

2. Phan thuc nghiém

2.1. Dung cu may moc

Bo chuong trinh dung méi (gradient former) va bom cao ap (Gynkotek, Dic),
van bom mau (Rheodyne 7125, My), v6i vong mau 20 va 50pl. Vong phan tng dugc
ché& tao tit Teflon (dai 80 va 100cm, dudng kinh 0,5cm), bom nhu déng (Gilson,
Phap), detector UV-Vis (Applied Biosystem, My), recorder (Kipp and Zonen BD - 40,
Ha Lan), may do pH (Philips, Ha Lan), cot sdc ky: cd 250x4,6cm dugec nap nhua
Hypersil ODS (trong ky thuat sac ky cdp ion) va cot Zorbax 300SCX (Dupont, M¥)

2.2. Héa chat

Céac dung dich chuan duge chuan bi tit dung dich géc loai 1000 ppm cta hang
Merck. Thude thit 4-(2-pyridylazo) resorcinol [PAR] va Asenazo I cia hang Aldrich-
Chemical. Axit lactic caa hang BDH. Natri dodexylsunphat [SDS] cia hang Merck.

3. Ké&t qua va bién luan

3.1. Ky thudt sdc ky cdp ion:

Trong k¥ thuat sic ky cdp ion, cac ion nghién ctiu gém Co, Ni, Ce, Pr, Nd va
Sm, cac diéu kién t61 wu cua hé théng tach va phat hién da duge khao sat:
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a - Anh hudng cta téc dé thuée thiz dén chiéu cao pic:
Pé khao sat, ching téi chon dung dich miu la dung dich Co?* 10 ppm, dung
dich pha dong MeOH (metanol):H,0=10:90 (V/V). Tt d6 da chon dudc diéu kién téi
uu: téc d6 thude th PAR la téi thiéu dng véi chiéu cao tdi da cla pic. D6 lap lai caa

chiéu cao pic cling da dugc khao sat. Két qua chi ra & hinh 1.
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Hinh 1: Anh hudng cta téc d6 thude Hinh 2: Anh hudng cua ty 1&é MeOH: H,0
thit dén chiéu cao pic trong pha dong dén hé s6 dung lugng k’

b - Anh hudng ctia ty lé MeOH: H,O trong pha déng dén hé s6’dung luong k':

Trong hé sic ky cap ion, ty 1&é thanh phin pha ddng c6 anh hudng rat 16n dén
su luu giit cua chat tan, tic 1a anh hudng dén hé s6 dung lugng k'. Thuc ra, trong
trudng hop cu thé ctia hé sic ky dé tach cac ion vd cd, thanh phan ctia pha déng
khong anh hudng truc tiép dén su luu gii cua cac ion vé cd trén cot ma théong qua su
luu giit cua ion tao cdp & trén cot (SDS). Do chat nhéi Hypersil - ODS ¢6 cac mach -
C,s dudc gin trén bé mit nén SDS (c6 goc - C,,) rat dé dang duge hap phu trén bé
mit cua chat nhéi nay. Mit khac, cac ion vo cd tao cap véi SDS, do vay ban than
ching cling bi hap phu trén bé méat chat nhéi.

Trong qua trinh sic ky, ching tbi phai diéu chinh su luu gii nay. Su hap phu
trong thdi gian ngidn hay dai ciia SDS trén cot déu anh hudng xadu dén qua trinh sac
ky. Ching ta c6 thé dé dang diéu chinh qua trinh nay thong qua ty 1é thanh phin
pha déng gobm MeOH va H,O.

Chiing téi da tién hanh cac thi nghiém véi cac ty 1é thanh phan pha déng khac
nhau. Két qua chi ra 6 hinh 2.
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Ty 1& thanh phan MeOH:H,O trong pha déng thap: SDS luu giit lau trén cot,
do vay hé sd dung lugng k’ ting, d6 doang pic lén, dang pic xau.

Ty 1é thanh phan MeOH:H,O trong pha déng qua cao: SDS luu giit trén cot
nhanh do viay hé s6 dung lugng k’ giam, pic gon nhung cac cau ti khé tach khéi
nhau.

Ty 1é thanh phan MeOH:H,O trong pha dong tot nhét trong khoang 10: 90 dén
12: 88 (V/V). ,

¢ - Anh hudng cia pH pha déng dén hé sé dung luong k’ ciia cde nguyén té-

Cang phu hgp véi cac tac gia trude [4], pH t61 uu cua pha dong dude phat hién
1a 4,3. O pH nay hé s6 dung lugng k’ ctia cac nguyén t& khéao sat khac biét nhau kha
nhiéu, tic la kha nang tach sé tot. Két qua khao sat dude chi ra 6 bang 1.

Bang 1. Su phu thudc cua hé s6 dung lugng k’ vao pH pha dong

k; H 4,3 4,5 4,7 5,0
Sm 0,6 0,8 0,2 0,1
Ni 1,1 1,3 0,4 0,2
Nd 1,4 1,5 0,4 0,2
Pr 1.9 2,0 0,6 0,2
Ce 2,1 2,5 0,8 0,4
Co 2.8 3,0 1,0 0,5

d - Anh huong ctia nong dé axit lactic dén hé s6’dung luong k':
Su phu thudc ctiia néng dé axit lactic trong pha dong vao hé s¢ dung lugng k’
cua cac nguyén td ciang da dugc khao sat. Két qua dude chi ra ¢ hinh 3 va bang 2.
Bang 2: Anh hudng ctia néng d¢ axit lactic dén hé sé dung lugng k’

Cu 0.1 0,15 0,2 0,3
Mn+

th k, tR k, tR k’ tR k,
Fe 90 | 20 | 36 | 02 | 30 | 0 | 30 | 0
Ni 196 | 55 | 86 | 1.9 | 40 | 0.3 | 40 | 0,3
Co 926 | 65 | 140 | 37 | 44 | 05 | 40 | 03
Sm 126 | 30 | 70 | 1.3 |36 | 02 | 34 | 01
Nd 226 | 63 | 90 | 20 | 40 | 03 | 36 | 0.2

Khi nghién ctiu cac nguyén t6 dat hiém, hinh dang ctia d6 thi ciing trung lip
véi cac tac gia trude [4].

Véi hén hop cac ion da néu & trén, c¢6 thé st dung ndng do axit lactic trong
khoang 0,1-0,15M. Trong khoang néng d6 nay, cac nguyén té khao sat tach hoan
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toan ra khoi nhau. Tuy tiung trudng hop cu thé, c6 thé chon néng dé axit lactic thich
hop dé thu dudce hiéu qua tach tot nhat trong khoang thdi gian téi uu.
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Hinh 3: Anh hudng ctia néng d9 axit lactic dén hé s6 dung lugng k’

St dung cac két qua khao sat, hén hgp géom 5 nguyén té Fe, Ni, Cu, Nd, Co da
dudc tach khoi nhau. Két qua dude chi ra trong sic do ¢ hinh 4.
Hinh 4: Tach hon hgp 5 nguyén Ni
t§ Co, Ni, Fe, Cu, Nd bing phudng Cu
phap sic ky 16ng ap sudt cao-cip ion.
Diéu kién thuc nghiém: cot tach Nb
250x4mm. Chat nhdi cot Hypersil-
ODS. Pha dong MeOH:H,0=10:90 Co
(VIV), 10*M SDS, pH=4,3, axit lactic Fe
0,15M. Hé théng phat hién sau cot:
dung dich PAR 2.10*M trong dém
NH,COOCH, 1M+NH,OH 2M.

0 10 20 Phuit
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3..2. Ky thuat sdc ky trao déi ion

Trong ky thuat sac ky trao déi ion, thudc thit cia phan @ng phat hién sau cét
dude st dung la asenazo I. Cac diéu kién t6i uu khi dung thuéc thi nay ciing da
dude khao sat. Hén hgp cac nguyén té dat hiém véi Ca va Mg da dude tach va xac
dinh. Hén hgp Ca va Mg véi cac nguyén t& dat hiém da dude lua chon dé tach xuit
phat tit thuc té 1a cac nguyén td nay thuong di kém cac nguyén té dat hiém. Ngay ca
trong cac oxit dat hi€ém tinh khiét dudc diéu ché theo cac quy trinh nghiém ngit van
c6 mot luong nho Ca. Vi vay, viéc tach va xac dinh hén hop cac nguyén t6 nay 1a mét
yéu cau can thiét.

Két qua tach hén hdp cac nguyén té gobm Ho, Pr, La, Mg, Ca dudc chi ra trong
hinh 5.
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Hinh 5: Tach hén hop Ca, Mg, La, Pr, Ho bing phudng phép sic ky long ap sudt
cao-trao doi ion. Diéu kién thuc nghiém: cot tach 250x4,6 mm-Zorbax 300 SCX. Pha
dong: axit lactic 0,14M, pH=4,3. Hé théng phat hién sau ¢t v6i dung dich asenazo I
nong do 1,3.10°* M.
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Hinh 6: Tach Cu, Lu, Yb, Er, Ho, Dy, Tb bing phuong phap sic ky 1ong ap suét
cao-trao d6i ion. C6t tach 250x4,6 mm Zorbax SCX. Pha ddng: axit lactic 0,04M,
pH=4,3. Hé théng phat hién sau cét véi dung dich asenazo I néng d6 1,3.10*M.
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Tu sic phd, Ca va Mg dudc tach hoan toan ra khdi La. Két qua d6 chi ra ring
Ca va Mg dugc tach hoan toan ra khoi bat ky nguyén t& dat hiém nao vi trong céac
nguyén to dat hiém, La 1a nguyén t& c6 hé s8 dung lugng k;’ 16n nhit.

Dudng chudn dé dinh lugng Ca va Mg da dugc khao sat. Khoang tuyén tinh dé
xac dinh Ca ndm trong khoang 25-50 ppm va Mg nim trong khoang 20-40 ppm.

Mot hon hgp nita da duge khao sat 1a hén hop caa cac nguyén to dat hiém véi
Cu. Két qua dudgc chi ra trong sic phé & hinh 6.

Tt sic phé ciing d& dang nhan thay Cu dudc tach hoan toan khdi Lu titc 13
dugc tach hoan toan khoi cac nguyén t& dat hiém khéac. Pudng chuin xac dinh Cu
cung da dudc khdo sat, khoang tuyén tinh nim trong khoang 2-8 ppm Cu.

4. Ké&tluan

Ca hai phuong phap séac ky 16ng ap suit cao - trao ddi ion va cap lon vdi axit
lactic lam tac nhén rita giai déu thu dugc két qua tot va ap dung dugc vao thuc té.
Chiing t6i hy vong réng cac két qua nay sé duge stt dung trong thuc té nhu tach va
xac dinh tap chat trong d4t hi€m tinh khiét va gidp cho viéc phan tich cac vat lidu
mdi duge tao thanh tit hén hgp clhia mét vai nguyén t6 dat hiém va cac nguyén t§
khac mot cach nhanh chéng va thuén tién.
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USING HIGH PRESSURE LIQUID CHROMATOGRAPHY METHOD WITH
POST-COLUMN REACTION SYSTEM FOR THE SEPARATION AND
DETERMINATION OF SOME METALS

Le Nhu Thanh
College of Sciences - VNU

The separation and the determination of some metal ions by high pressure

liquid chromatography method with acid lactic as an elution reagent have been
studied.



