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NGHIEN CUU SU TAO LIEN HGP ION CUA VONFRAM(VI) VOI
THUOC THU METYL TiM 2B (M2B) TRONG MOI TRUOGNG NUGC-
AXETON BANG PHUONG PHAP CHIET- TRAC QUANG VA KHA

NANG UNG DUNG VAO PHAN TiCH

Pén Toa soan 8-02-2008

LAM NGOC THU, LAM NGOC THIEM, VI ANH TUAN
Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi

ABSTRACT

The interaction of tungsten(VI) with M2B has been investigated in acetone-aqieous medium.
The complex hus been examined by solvent extraction-spectrophotometry method. In optimum
conditions (pH 3; 30% (v/v) acetone) the ion-association complex of tungsten(VI) with M2B was
formed with ratio 2:1, and it was extracted quantitatively one time with 5 mL toluene. In organic
phase, the complex has maximum absorption at 591 nm, and stable at least 2 hours after
extraction. The complex is formed completely when concentration of M2B is three tinies of that of
tungsten(V1). Concentration of molybdenum(VI) up to 200 times of that of tungsten(VI) did not
interfere. The results lave shown that absorbance of the complex obeys Beer's law in a rather
large range. Therefore, the complex could he used for micro determination of tungsten(VI) in

steel.

I- MO DAU

Vonfram la nguyén t6 c6 vai tro quan trong
trong cong nghiép, ndéng nghiép cling nhu trong
doi séng hang ngay [1]. Vi vay viéc tim kiém
phuong phdp cho phép phan tich nhanh va da
chinh xdc ham luong cha nguyén t6 nay cé y
nghia thuc tién cao. Do tinh chat hoa hoc cua
molipden va vonfam c¢é nhiéu diém giéng nhau
nén molipden gay anh hudng rat 16n dén hau hét
cac phuong phdp tric quang phan tich vonfam
[2 - 6]. Nhu vay viéc phan tich vi lugng vonfam
trong lugng 16n molipden la nhiém vu phic tap
cla hod phan tich. Da cé vai cong trinh s dung
bazo mau hiu co dé tao lién hgp ion phuc vu
dinh luong vonfam bang phuong phap tric
quang. Trong céac cong trinh [7, 8] lién hop ion
duge tao thanh gilta bazo mau hitu co véi mot
phic cua vonfam chir khong phai truc ti€p véi
vonfam. Tuy nhién qua tham khdo cdc tai liéu

da dugce cong bo, ching toi chua thiy ¢ cong
trinh nao nghién citu su tao 1ién hop ion truc tiép
gitta W(VI) véi cac bazo mau hitu co. Viéc tim
ra diéu kién dé cho W(VI) tao lién hop ion truc
ti€p véi cdc bazo mau hitu co va ing dung phic
nay vao phan tich s&€ cé nhiéu wu diém: (i)
khong phai khir W(VI) thanh W(V) nhu trong
phuong phap thioxianat hoac dithiol, (i1) khong
phai them ph&i tir d€ tao noi phic nhu trong céc
cong trinh [7, 8]. Qua khéao sat budc dau ching
toi thdy rang trong moéi trudng nudc, lién hop
ion gitta W(VI) v6i thuée thod M2B duoc tao
thanh khong déng ké, do dé ching toi tiép tuc
khao sat trong moi truong hén hop nude- hitu
co. Sau khi nghién ctu véi rdt nhiéu hé dung
mo1 khac nhau ching t6i dd tim dugc hé dung
moi thich hop 1a nudc-axeton. Trong méi truong
hén hop nudc-axeton, trong khi W(VI) tao lién
hop ion véi M2B rat t6t thi Mo(V]) tao phic
khong dang ké. Diéu ndy mé ra mot huéng méi
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cho phép phan tich W(VI) khi ¢é lugng 16n
Mo(VI]).

II - THUC NGHIEM

Dung dich W(VI) duoc diéu ch& tur
Na,WOQ,.2H,0 trong nudc cat 2 1an. Dung dich
M2B duoc pha ché tir thudc thir tinh khiét
(Cy3H5¢N;Cl) trong nudce cdt 2 1an. Cac hod chat
str dung déu thudc loai hod chit tinh khiét phan
tich.

Phé hap thu va do hap thu quang cia céc
dung dich duogc ghi trén may UV1650PC cua
hang Shimadzu (Nhat Ban). Céc gia tri pH duoc
kiém tra trén may do pH Metrohm 692 pH/ion
meter.

Céc dung dich phitc duoc chuédn bi trong
binh dinh muc 25,0 mL véi ham luong axeton
va pH thich hop va dugc chiét bang 5 mL toluen
trong phéu chiét 60 mL. Dung dich so sinh
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Hinh I: Phé hap thu cta thudc thr M2B va céc
phtc trong toluen (pH 3, 30% (v/v) axeton)
1. Dung dich W(VI) 1,00.10° M va M2B 0,50.10° M
2. Dung dich Mo(VI) 1,00.10° M va M2B 0,50.10° M
3. Dung dich M2B 0,50.10° M

2. Anh huéng ciia ham luong axeton dén su
tao phic

Két qua thi nghiém dugc din ra duéi dang
do thi trén hinh 2 cho thay phic W(VI)-M2B
dugc tao thanh t6t nhét trong khoang 20 - 40%
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duoc chufn bj va chiét giong dung dich phuc :chi
khac 1a thay thé tich dung dich W(VI) bang
nudc cat tuong Ung.

11l - KET QUA VA THAO LUAN

1. Ph ciia thudc thir va pho cua phirc

Két qua thuc nghiém trong hinh I chi rd
thuSc thir va céc phic ¢6 cing cuc dai hap thu
tai budc séng 591 nm. Két qua ciing cho thay
W(VI) tao lién hop ion véi M2B rét t6t trong khi
Mo(VI) tao phitc khong dang ké. Diéu nay md
ra mot huéng méi, cho phép phan tich W trong
lugng 16n Mo ma khong cén phai téch nguyén t6
nay truéc khi x4c dinh. Tai buéc séng 591 nm
su chénh lénh vé do hap thu quang cla phiic va
thuéc thir 12 16n nhit. Vi vay ching toi quyét
dinh chon budc séng 591 nm dé do do hédp thu
quang cta dung dich trong nhitng nghién ciu
ti€p theo.
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Hinh 2: Anh huéng cta ham lugng axeton dén
qua trinh tao lién hop ion cia W(VI) va Mo(VI)
v6i thude tho M2B (pH 3)

1. Dung dich W(VI) 1,00 .10°M va M2B 0,50 .10°M
2. Dung dich Mo(VI) 1,00 .10"M va M2B 0,50 .10°

M

axeton vé thé tich. Do d6 nhitng nghién citu tiép
theo s& duoc thuc hién trong dung dich cé 30%
(v/v) axeton.

3. Anh huéng cia pH dén su tao phic
Két qud thi nghiém dugc din ra duéi dang



dé thi trén hinh 3 cho thdy phiuc W(VI)-M2B
dugc tao thanh tét nhat trong diéu kién pH = 2-
4. Do d6 trong nhiing nghién citu tiép theo s&
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duge thuc hién trong dung dich ¢6 pH = 3 va
30% (v/v) axeton.
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Hinh 3: Anh hudng clia pH dén sur tao lién hop

ion (30% (v/v) axeton)
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Hinh 4: %E phu thudc vao dung méi chiét

1. Dung dich W(V]) 1,00.10° M va M2B 0,50.10° M
2. Dung dich Mo(VI) 1,00.10° M va M2B 0,50.10°M

4. Khao sat do bén mau cua phic theo thoi
gian
Két qua thuc nghiém cho thdy do héap thu
quang cta lién hop ion W(VI)-M2B &n dinh it
nhdt 12 2 gidr sau khi chiét. Nhu vay do bén cua
phitc du dé nghién ciru phic nay bang phuong
phép chiét-tric quang.

5. Khao sat thoi gian dat can bang cta qua
trinh chiét lién hop ion

Két qua thuc nghiém cho thdy do hédp thu
quang cua phic W(VI)-M2B dat cuc dai va
khong déi sau khi lac phéu chiét tréen mdy lac tu
dong 2 phit. Nhu vay qua trinh chiét dat can
bang tuong d6i nhanh, diéu nay cho phép rut
ngan thdi gian clia qua trinh phan tich.

6. Khao sat anh huong cua luc ion dén qua
trinh chiét lién hop ion

Luc ion cua dung dich c¢6 anh hudng rat 1on
t6i ti s6 phan b6 ciing nhu hiéu suat cua qud
trinh chiét [9]. Ching t6i thay déi luc ion cua
dung dich bang cdch thém NaCl & c4c néng do
khac nhau. Két qua thuc nghiém thu dugc cho

thay khi néng d6 dung dich NaCl ting (luc ion
tang) tir O dén 0,01 M thi d6 hap thu quang cua
dung dich khong déi. Tuy nhién khi néng do
NaCl 16n hon 0,01 M thi d6 hdp thu quang giam
manh; diéu nay phu hop véi nhan dinh phiic tao
thanh la lién hop ion va cdc ion lién két vé6i nhau
béng luc hit tinh dién.

7. Xac dinh thanh phan cua phirc

Thanh phan cta phic W(VI)-M2B duoc xac
dinh theo phuong phap dong phan tr gam va
phuong phép bién déi lién tuc mét thanh phan.
Két qua cho thdy phitc c¢6 thanh phan W(VI):
M2B la 2: 1. Nhu vay trong qua trinh chiét hé
xdy ra céc can bang sau:

3M2B [H:W0,,".3M2B")
| |
HiWe0y, " + 3M2B* = [H;W,0,," 3M2B*]
+
3H,0
h
9H*
¥
6WO, %
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8. Khao sat anh huéng cua luong thudc thir
du

Két qua thuc nghiém cho thdy phic W(VI)-
M2B duoc tao thanh hoan toan khi lugng thude
tht du 3 14n so véi ti 1& hop thic. Vi vay ching
t6i quyét dinh 1y luong thudc thir du 3 1dn dé
tién hanh cac bude khao sat tiép theo.

9. Xac dinh hiéu sudt chiét va hang so chiét
cia qua trinh chiét phirc

Két qua thuc nghiém xac dinh hiéu suat
chiét cho thay vonframat bi chiét gan nhu hoan
toan sau mot lan chiét bang 3,0 mL toluen (E%
= 99.6%; K, = 1,76.10"); Do d6 trong cic
nghién ctu ti€p theo chiing t6i tién hanh chiét
cic dung dich W(VI) mét ldn bing 5,0 mL
toluen.

10. Anh huéng cia dung méi chiét

Két qua thuc nghiém biéu dién trén hinh 4
cho thdy cac dung méi cho hiéu sudt chiét tot
nhat 1A toluen, o-xilen, benzen va nitrobenzen.
Cic dung moi n-hexan, diclometan, clorofom,
tetraclocacbon, amyl axetat, dietylete va 1,2-
dicloetan déu c6 hiéu suat chiét nho hon 60% do
36 khong théa man yéu cu st dung trong phan
tich. Chuing to6i quyét dinh st dung dung moi
toluen lam dung moi chiét trong céc nghién citu
1i€p theo do day la dung moi it déc hon so véi
benzen va nitrobenzen va dé kiém hon dung moi
o-xilen. Bén cach dé su phan tach pha giita nuéc
va toluen ciing xay ra kha nhanh va thuéc thir tu
do khong bi chiét vao dung moi nay.

11. Khao sat khoang tuan theo dinh luat Beer

Két qua thuc nghiém cho thay su hap thu

quang cia phiic mau tuan theo dinh luat Beer
trong khoang néng do W(VI) tir 0,2 dén 1.8
mg/L (r = 0,9998). Két qua nay khang dinh rang
¢6 thé sit dung phiic W(VI)-M2B dé xdc dinh vi
luong W(VI) trong miu thuc t&. Ngoai ra chung
t6i ciing di tinh dugc hé s6 hdp thu mol € =
7,10.10* L.mol".cm™ va giéi han dinh luong,
LOQ = 0,09 ug/ mL. Nhu vay phuong phdp do
chiing t6i dé xuit c6 gi6i han dinh Juong nho
hon so véi clia cac phuong phép trac quang
thuong st dung trude day dé xéc dinh vonfram.

12. Khao sat anh huéng ctia ion can

K&t qua cho thdy céc ion kim loai kiém, céc
ion kim loai kiém thé, cic ion kim loai héa tri
11, mot s6 ion kim loai héa tri III (A", Cr’*) va
mot s6 anion thudng gap trong cic mdu thuc t&
khong gay anh hudng dén két qua phan tich.
Céc ion gay anh hudng nhiéu nhat 1a Fe**, Bi™",
I', VOy, MnOy, SiO*, AsO,” va PO,”. Phuong
phap dé xuat cho phép phan tich vonfram khi c6
mat molipden véi lugng gap 200 1an ma khong
gay anh hudng. Nhu vay phuong phap chiing t6i
dé xudt c6 do chon loc cao hon so vdi céac
phuong phép tric quang thuong st dung trudc
day dé xac dinh vonfram.

13. Xac dinh W(VI) trong mot s6 mau thép

Xic dinh ham lwong vonfram trong mdu thép
chudn

Dé danh gid do ding va do 13p lai cua
phuong phap, ching té1 tién hanh phan tich
vonfram trong moét s6 méu thép chuin. Mau
chuin chiing t6i sit dung la nhitng méu thép c6
ki hieu 1a M33, M35 va M42. Thanh phéan cua
cdc mau chudn dugc ghi trong bang 1.

Bdng I: Thanh phan % khoi lugng cdc nguyén t6 clia cdc miu chudn

M3u chudn C Cr Fe Mo w \Y Co ‘
M33 0,90 4,00 76,10 9,50 0,35 1,15 8,00
M35 0,80 4.00 77,20 5,00 6,00 2,00 5,00

L Md42 1,10 375 76,00 8,50 1,50 1,15 8,00

Cac két qua thu dugc sau khi xu ly theo
phuong phap thong ké dugce ching t6i ghi tém tit
trong bang 2. Két qua thuc nghiém thu duoc cho
thdy mac di méu c6 thanh phan tuong déi phuic
tap, ddc biét ¢ ca cac nguyén t6 thudng gay anh
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huéng nhu molipden, sat va crom nhung phuong
phéap phan tich ching t6i dé xuit van cé sai s6
tuong doi nhd hon 1% va do léch chuén tuong
déi, %RSD, nho hon 2%. Nhu vay phuong phap
dé xuit c6 do ding va do lap lai cao.



Bdng 2: Két qua phan tich vonfram trong 3 miu chudn ("x +

IAY

W,P=95%,n=5;t=2,78)
Maiu chudn | W, (% m/m) | W, . (% m/m) Poe, %RSD
M33 0,35 0,348 + 0,005 -0,57 % 1,16%
M35 6,00 596 £ 0,08 067% | 1.08%
M42 1,50 1.51+003 1067% | 143%

Xdic dinh ham luong vonfram trong mdu thuc té

Cac miu phan tich duge ching t61 ki hiéu
nhu sau: MHK 1 (thanh phin: As < 0,01%; Bi <
0,05 %; CaO < 1,5%; Cu < 0,015%; Pb <
0,15%; Mo > 53%; P < 0,01%; K < 38,7%; SiO,
<6,5%; W <0,3%); MHK 2 (thanh phan: C0,5
+2,5%; Cr 20,5 + 23,0%; Co 0,5 + 2,5%; Fe 17
+20%; Mn < 1%; Mo 8 + 10%; Ni < 45%; P <
0,04%; Si < 1%; S < 0,03%; W: 0,2 + 1,0%) va
MHK 3 (thanh phin: Al + Ti < 0,5%; C <
0,08%; Cr < 7%; Co < 0,2%; Cu < 0,35%; Fe <
5%; Mn < 0,8%; Mo < 16%; Ni < 71%; Si <
1%; W < 0,5%). K&t qua phan tich cho thdy
ham lugng vonfram trong cdc miu ldn luot la
0,21740,006%; 0,316%0,007% va
0,125+0,004%.

Dé danh gia hiéu sudt thu héi ching toi
thém vao cdc mdiu phéan tich nhing lugng
vonfram xdc dinh va ti€n hanh cic thi nghiém
nhu trén. Luong vonfram thém vao duoc tinh ti
t6ng luong vonfram xac dinh duoc trir di lugng
vonfram ¢6 sin trong mau ban ddu. Cic két qua
cho thdy hiéu sudt thu hoéi khi tién hanh phén
tich cdc miu déu 16n hon 97%. Cédc két qua thu
dugc & trén khang dinh rang c6 thé s dung
phuong phap dé xudt dé xdc dinh ham luong
vonfram trong c4dc miu hogp kim vdi két qua
dang tin cay.

V- KET LUAN

1. Trong hé dung méi hén hop nudc-axeton,
W(VI) tao lién hgp ion véi M2B rat tét trong khi
Mo(VI) tao phic khéong dang ké.

2. Lién hop ion giita W(VI) véi M2B duoc
tao thanh t6t nhét trong diéu kién pH = 3 va
30% (v/v) axeton.

3. Di thiét 1ap duoc céc diéu kién t6i wu dé
stt dung lién hop ion vao muc dich phan tich nhu

luc ion, dung moi chiét, lugng thude thi su
dung.

4. D3 xdc dinh duoc mdt s6 tinh chét dic
trung cua phic nhu A, Em thanh phan phic,
do bén cla phic theo thoi gian, thoi gian dat can
bang chiét, hiéu suat chiét va hang s6 chiét.

5. Pa xdc dinh duoc céc dac trung phan tich
nhu LOQ, khoang tuyén tinh, hé s& hdp thu mol
cua phie.

6. D3 khio sit anh hudng cua cdc ion
thudng gap trong cdc miu thuc t&€. K&t qua cho
thdy hdu hét cc ion khong gdy anh hudng dén
két qua phan tich. Lugng molipden gdp 200 lan
luong vonfram méi gay anh hudng.

7. Céc két qua xac dinh ham lugng W(VI)
trong miu thép chudn va trong cidc miu thuc t&
khang dinh c6 thé st dung phuong phap ching
toi dé nghi dé x4c dinh ham lugng W véi két
qua dang tin cay.

Tém lai phuong phip dé xudt cé ciac uu
diém: st dung cac thiét bi ré tién, héa chat sin
cd, thuc hién don gian, ¢6 do nhay, d6 chon loc,
d6 lap lai va do chinh xac cao. Phuong phép di
khac phuc dugc nhuge diém cia cdc phuong
phap trac quang phan tich vonfram trugc day
nhu khéng phai khit W(VI) thanh W(V), khéng
cdn thém ph6i tr dé tao hgp chat noi phic,
khong phai tdich Mo trude khi x4c dinh.
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