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1. M& dau

Molypden va vonfram cé tinh chit héa hoc hét stic giong nhau, dic biét 1a khi ca
hai ¢ héa tri sdu. Chinh vi thé ma tu trudc dén nay, viéc tach ciing nhu phan tich hai
nguyén té nay luén luén 1a nhing thach thic d6i véi cac nha phan tich. Trong nhiing
cong trinh da céng bo vé tach molypden va vonfram, cac tac gia déu phai sit dung céc
tac nhan tao phic khac nhau nhim tao ra duge su khac biét 16n hon vé tinh chit caua
ching dé roi c6 thé tach ching ra khéi nhau [1, 3, 4, 7-8, 10, 12, 13].

Tu nhitng két qua nghién citu cia minh vé dang ton tai cia molypden va vonfram
trong méi trudng nudc - dung méi hitu cd, ching téi dd phat hién ra rdng trong méi
trudng nudc - axeton (ty 1& 70% va 30% vé thé tich) c6 tinh axit (pH 3) thi Mo(VI) tén
tai cha yéu ¢ dang MoQ,?* con W(VI) thi 6 dang H,W¢0,,*. Day 12 mét truong hgp rit
dic biét ctia cap nguyén td nay. Trong dung dich axit lodng, cic cin bing 1 va 2 chuyén
dich vé phia phai manh hon néu cé mit cac tac nhin tao phic vdi cac cation nay; con
trong dung dich axit dic hon, cac qua trinh polyme héa clia ca hai nguyén té dién ra rat
phitc tap [2, 4-6, 11,].

Mo0,(0H), + 2H* < Mo0,** + 2H,0 (1)
WO,(OH), + 2H' <& WO,** +2H,0 (2

Trong méi trudng nudc — axeton c6 tinh axit, cdn bing 3 chuyén dich vé bén phai;
con cin bing 4 hdu nhu khéng x4y ra.

6W0,2* + 9H,0 < H;W0,,* + 16H* (3)
7 Mo0,?* +10 H,0 < Mo,0,,5 + 20H* (4)

Duya vao su khéc biét trong chuyén dich can bing cia Mo(VI) va W(VI) trong méi
trugng nudc — axeton, ching to6i da tién hanh tach truc ti€p W(VI) ra khoi Mo(VI) véi
ham lugng vonfram 1én gdp nhiéu 1dn molypden ma khéng qua bat ky mot phic chat
trung gian nao trudc hay trong qua trinh trao d6i ion.
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2. Thuc nghiém

Diéu kién quan trong d& Mo(VI) tdn tai ¢ dang MoQ,2* va W(VI) & dang H;W,0,,*
12 méi trudng nudc c6 chia axeton trong khoang xung quanh 30%. Chinh vi thé ma tat
ca qua trinh tach dugc tién hanh trong hé thong trao ddi ion dic biét, luén gid cho
thanh phan axeton 8n dinh (nhu trong hinh 1). Ham lugng axeton trong nudc dudgc
kiém soat thong qua viéc do chiét suat va dua vao dudng chuén trén hinh 2.

Cot trao ddi ion duge nap 5 ml nhua anionit bazd manh Amberjet 4200 (Merk)
dang OH' ¢6 dung lugng trao d6i 1a 1,3 mM/ml. Téc 6 pha déng 1a 0,5 ml.cm?phiit.

Hinh 1. So dé thiét bj trao ddi ion “kin” dé nghién cinu
trong moi trudng axeton - nudc
1) C6t trao ddi ion chlfa anionit bazo manh

4 2) Binh chira hdn hgp axeton - nuSc hosc dung dich miu
trong méi trudng axeton - nudc

3) Binh dung tao khi quyén c6 ap sust hoi bao hoa clia hén
hgp axeton - nudc clng ty 1é nhu trong mau nghién citu

4) Ong dan diéu hoa ap suét giifta binh chita mAu véi cot
trao ddi ion

5) Binh himg dung dich sau trao ddi

Qua trinh trao ddi duge thuc hién nhu sau: Cét nhua trudc hét duge dua vé cac
diéu kién theo yéu cdu nghién ciu; sau dé cho dung dich nghién cttu di qua, khi dung
dich chdy hét dén mit nhua; c6t dude trang bing dung dich nudc-axeton c6 cung diéu
kién. T4t ca dung dich di ra khdi cot va nudc trang cot duge thu lai dé phan tich ndng
d6 hai kim loai. W giit trén cdt dugc giai hap toan bo bing dung dich NaOH 2M va dugc
phéan tich bang chiét tric quang hoic ICP-MS.

Tap chi Khoa hoc PHQGHN, KHTN & CN, T.XX1, 564, 2006
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Hinh 2. Buéng chuin xac dinh ham lugng axeton theo chiét suat

2.1. Nghién ctu Anh hudng ctia pH dung dich dén kha ning luu git cha
W(VI) trén cot anionit
Céc miu W(VI) ¢6 néng do nhu nhau 1a 2,5.10*M va cé pH 1a 2,0; 2,5; 3,0; 3,5 va
4,0 14n lugt duge doi qua cdt. Dung dich di ra va nudc trang cét gdp lai va phén tich
vonfram dé danh gia kha ning luu giit ctia né trén cot. K&t qua thé hién trén hinh 3.
Nhin vao hinh 3 chiing ta thay & gia tri pH 3 dén 3,5, hiéu suit luu giit W 1a cao
nhat, dat khoang xap x1 99%.
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Hinh 3. Anh hudng ctia pH dé&n hiéu suit luu gir W

2.2. Nghién ctu anh hudng cta cac hé dém dén kha nang luu gitt W(VI)

Pé diéu chinh pH cac dung dich trao d6i vé gia tri 3, cac hé d8m nhu trén bang 1
da duge thi nghiém va két qua cho thiy kha ning luu giit caa W(VI) luén dat trén 97%
(dya trén két qua phan tich lugng W(VI) trong dung dich di ra khai cét anionit). W(VI)
gilt trén cot sau dé duge giai hap bing dung dich NaOH 2M va phan tich xac dinh téng
luong thu duge. K&t qua cho th4y kha ning ria giai déu dat trén 96% 461 vdi tét ca cac
hé dém.

Tap chi Khoa hoc DPHQGHN, KHTN & CN, T.XXII, 564, 2006
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Bang 1. Anh hudng clia cac hé dém dén kha ning luu giir va gidi hip cia W(VI)

Hé dém HCW/ CH,COOH/ CICH,COOH/ CCl,COOH/

NaCl CH,COONa CICH,COONa CCl,COONa
Hidu suét luu gitr W (%) 99,0 97,8 98,2 98,0
Hiéu suat rita giai W (%) 97,8 96,3 96,9 97,5

2.3. Khao sat kha nang giai hap W(VI) cta cac tac nhan khac nhau

Ngoai NaOH da duge xac dinh 12 tac nhan giai hdp tét dé1 véi vonfram(VI), ching
t61 tién hanh khao sat cac tac nhan khac nhu HCI va NaCl. Véi ciing ndng d6 va thé
tich dung dich ria giai nhu NaOH, két qua giai hap W(VI) ctia HCI va NaCl dudc thé
hién trén bang 2. Tuy khéng dat hiéu qua ria giai cao nhu NaOH, nhung HC], véi hiéu
sudt ria giai x4p xi 98%, hoan toan cé thé thay thé NaOH dé giai hap W(VI) trong
nhiing trudng hgp cin thidt. NaCl cho kha ning rua giai kém; tuy nhién c6 thé cai
thién hon khi tang nong d6 NaCl, nhung lai gip phai khé khin khéc khi xt 1y miu sau

rua giai.
Bang 2. Anh hudng cla tic nhan rira gidi d&n hiéu sudt thu hai W(V1)
Tac nhan gii hdp NaOH HCl NaCl
ABS o cv 0,836 0,825 0,157
Hiéu sust gidi hdp W (%) 99,1 97,8 18,6

2.4. Khao sat anh hudng ctia nong dé6 NaOH dén kha nang rita giai W(VI)

% W dugc gidi hdp

6 phan don

Hinh 4. Phé gidi hap W bing NaOH 0,5- 3,0 M
Pudng 1: 0,5M; dudng 2: 1,0M; dudng 3: 2,0M; dudng 4: 3,0M

Tap chi Khoa hoc PHQGHN, KHTN & CN, T.XXI1, 56 4, 2006
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Khao sit kha ning rita giai cia dung dich NaOH néng dd ti 0,5M dén 3,0M, phé
giai hap W(VI) tuong tng dudc thé hién trén hinh 4. Véi néng d6 3,0M, chi sau 3 phan
doan (tuong dudgng 15mL) trén 99% vonfram da duge ria giai khoi cot. Véi nong d6
92,0M, sau bén phan doan c6 thé gidi hap hoan toan vonfram. O nhiing ndng d6 lodng
hon, qua trinh giai hap giam d4n va véi néng d6 0,5M thi hiéu qua rat kém.

2.5. Khao sat anh hudng cua téc dd chay cot dén kha nang luu gicd W(VI)
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Hinh 5. Anh hudng cla tdc dé pha ddng dén kha ning luu giir cla
W(VI) trén anionit

Téc do pha déng duge khao sat tit 0,3 dén 2,0 ml/phit, tuong duong tit 0,38 dén
2,55 ml.cm%phut. Nhu két qua trén hinh 5 cho thdy vdi téc dd 16n hon 1 ml.cm?phiit,
hiéu suit luu git vonfram trén cét anionit giam rit ro rét. Diéu nay ching to toc do
trao ddi cia anion HyW¢0,,* kha cham. C6 thé c6 hai 1y do dé 1y giai cho hién tugng
nay. Thi nhat, anion trihydro-hexavonframat la mét ion cong kénh do d6 toc d6 khuéch
tan chadm va tdc d6 thuc hién phan ing trao ddi do anh hudng cia hiéu ing khéng gian
nén ciing bi han ché&. Thi hai, trong qua trinh trao ddi ion, anion H,W40,,* bi giit lai
trén nhua lam ndng dd ctia né trong pha 16ng giam di, din dén sy chuyén dich cin bing
ctia phudng trinh 3 (phdn md d4du) din din chuyén hoan toan sang bén phai. Két qua la
gin nhu toan bd anion hexavonframat bi giit lai trén cot.

Nhu vay diéu kién t6i uu dé giit W(VI) trén cét anionit bazs manh la méi trudng
nudc chida 30% (V/V) axeton cé pH 3 (c6 thé dung dém cloaxetat hoic diung thing HCI
dé diéu chinh pH méi truong); téc dé pha dong 0,5 ml.cm?/phit va tac nhéan ria giai la
NaOH ho#c HCI ¢é néng d6 2 dén 3M. :

2.6. Nghién cttu anh hudng ctia nong dé W(VI) dén kha nang tach Mo(VI)
trén cgt anionit

Tach Mo ra khdoi W trong cong bd nay cua ching toi 1a dua trén kha ning gii
anion vonframat trén nhua anionit bazo manh. Ching t6i da tién hanh khao sat tach

Tap chi Khoa hoc PHQGHN, KHTN & CN, T.XXII, 564, 2006
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Mo(VI) ra khéi W(VI) c6 nong d6 gap téi 5000 14n bang ky thuat trao déi ion nhu da
trinh bay d phan trén. Lugng Mo(VI) trong cdc miu nghién ctu l1a 3,52 pg tinh theo
dung dich chuén va khéi lugng W(VI) duge dua vao ting din tit gip mot 14n dén 5000
l1an so vdi molypden. Tién hanh giit vonfram trén cot. Dung dich di ra khdi cjt cung
dung dich trang cot dugc gop lai va dem phén tich tdng lugng Mo ciing nhu W ¢6 trong
d6 bing ICP-MS. K&t qua thu dugc thé hién trén bang 3 cho thdy véi ham lugng W 16n
gap duéi 1000 14n Mo, lugng Mo thu duge sau khi tach dat 97,5% va khi W gap 5000
14n Mo thi san phdm Mo van dat x&p xi 96%. Diéu nay chitng t6 Mo(VI) hdu nhu hoan
toan khéng bi giit lai trén cdt anionit trong diéu kién t6i uvu dé giit W(VI) va hiéu qua
tach nhu vay, theo ching t6i 1a dat yéu ciu.

Bang 3. Lugng Mo va W thu dudc trong dung dich sau trao ddi

Mo/ My 1:1 1:50 1:100 1:200 1:500 1:1000 | 1:2000 | 1:3000 | 1:5000

Myo(1g) 3,602 | 3,742 | 3,587 3,630 3,634 3,688 3,724 3,735 3,749

ma(1g) KPH | KPH | KPH | KPH | 0,015 | 0025 | 0,132 | 0,182 | 0,198

%W 0 0 0 0 0,41 0,67 3,42 4,65 5,02

Stome (%) | +0,1 +40 | -03 +0,9 +1,0 +2,5 +3,5 +3,8 +4,2

Sai sd tuong d6i khi xac dinh Mo bing ICP-MS trong ciAc miu sau trao déi déu
nhé hon 5% va c6 xu thé€ ting ddn khi nong d6 W 16n ddn. Néu sit dung phuong phap
trdc quang dé phén tich thi W khong phat hién duge trong miu dung dich rita giai va
két qua phan tich Mo c6 thé c6 sai s6 tuong ddi téi 20%.

3. Két luan

Tu phat hién quan trong vé dang tdn tai khac nhau caa Mo(VI) va W(VI) trong
méi truong nudc-axeton c6 tinh axit (vonfram véi dang cac anion trihydro-
hexavonframat va molypden duéi dang cation molypdenyl) [9, 14, 15], ching t61 da
nghién citu xac dinh diéu kién ti vu dé gi vonfram trén ¢t anionit bazs manh. Trong
cac diu kién t3i uu, k&t qua nghién citu da cho thay phuong phap nay c¢6 thé tach lugng
16n vonfram gip téi 5000 14n ra khoéi mot lugng nhé molypden dat hiéu qua va sai s
chép nhan duge.

Két qua nghién ctu c6 thé 4p dung khong nhiing dé phén tich lugng nhd Mo bén
canh lugng 16n W ma con c6 thé phat trién dé tach hai nguyén t& nay ra khéi nhau cho
nhing muc dich khac.

Tap chi Khoa hoc DHQGHN, KHTN & CN, T .XX1], 6 4, 2006
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INVESTIGATION OF DIRECT SEPARATION OF HEXAVALENT
WOLFRAM AND MOLYBDENUM BY ANIONITE EXCHANGER
RESIN IN WATER-ACETONE MEDIUM

Lam Ngoc Thu, Dong Kim Loan, Tran Hong Con, Nguyen Thi Hang
College of Science, VNU

Based on the discovery of different electric charged species of Mo(VI) and W(VI)
in acidic solution of water- acetone, the investigation carried out optimum conditions
for keeping of W(VI) on the anionite resin. In those optimum conditions, a trace
amount of Mo(VI) could be effectively separated from W(VI). The eluting reagents and
conditions were investigated.

The results could be applied to analysis of these elements’ couple and developed
towards to separation of Mo and W for different purposes.
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