Tap chi Hoa hoc, T. 45 (2),Tr. 195 - 198, 2007

XAC PINH THANH PHAN cUA PHUC CHAT
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SUMMARY

Thie study on solvent extruction of rare carth elements such as Nd, Y from nitric acid
sotutions with triphenyiphosphin oxide (TPPO) has been studied. The lnfluence of various fuctors
such ws concentrarions of Triphenylphosphin oxide, nitric aclds and rare cartl elements on the
distribution coefficient has been studied. The Jornudation of exiracted complex has also been

presevited by wsing the method of [CP analvsis {2/,

1- MO BAU

Kha nang chict cdc nguyeén & dat hiém nhu
Nd. Y bang TPPO tr dung dich axit nitric da
ducse nghién cau |4].

‘Trong bai bio nay ching 161 thong bdo mot
sO k&1 yua vé kha pang o phiie, thanh phin
phic chat duge chiét cua Y bang TPPO tr mioi
Erucng axil nitric.

Il - THUC NGHIIEM

1. Héa chat

- Dung dich mu6i nitrat dat hiém dugce diéu
¢hé@ bang cich hod tan oxit yiri tuong Gng ¢o do
such 99.9% trong HNO, (PA).

-I'dc nhan chi€t TPPO 12 san pham coa hing
Koch-Taght Laboratories Lid. (AAnh) ¢é dd sach
98,56 . dung mot pha lodng, CHCOOIH, NaOH,
DTPAL Arsenazo() déa cé do sach PAL
2. Phuong phap nghién cu

- Phuong phdp chift cdc NTDH bing tic
nhan chiét 'TPPO dugc 1ién hanh trén phéu chiél
¢6 dung tich 20 ml. Ty l¢ thé tich pha nudc va
pha hiru co la 1:1. Thon gian chiét va phéin pha la

S phit. Sau khi wdch rieng biét hai pha. nong do
Y wong pha nuée vi pha hitu co (sau khi giai
chi¢) duge xdc dinh bang phuong phap chuan
do bang dung dich chudn DIPA v thude thi
Arsenazo(lll) va Phuong phap phan tich Plasma
(ICP) trén may Packing Emmer-9000 {Dic).

- Xdc dinh nong do axit HNO, wrong pha
nude bang dung dich NaOH vt chi thi metyl da
Cam.

- Pho hong ngoai dugc ghi trén mdy Impact
410-Nicoleu( M¥).

- Pho it ngoai duge ghi trén indy Shimadzu-
6800 (Nhat Ban).

I - KET QUA VA THAO LUAN
1. Thanh phan cua phirc chat Y duoc chiét
trong hé TPPO tad mai truong axit nitric
Trong hé Y(NO J/(TPPO)/HNO , nguyén 16

dat hiém Y™ duge chi¢l vao pha hitu co theo
phan ng sau:

Y* +3NO, 40 IPPO,,, ==

LY(NO.},.nTPPOJ* ™

Khi hé dat rang thdi cian bang ta c6 hé thic:
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Suy ra lgD = lgK, +
nlg['TPPO] (he).

O nhi¢t do khong déi IgK,, = A, (A 13 hing
$0), khi Ig[NO,J(n) = B, (B 1a hang s6). Gid ui n
la hé sd gdéc cla do thi cha ham s6 lgh =
f(1g[TPPO]).

3lg[NOJtn) +

IgD
9

-1.5 -

Khi nong do Y rat nho, néng do phic tao
thanh ¢6 thé bd qua, néng do cac chdl ban dau
ctia né duge 1dy bang néng do can bang cua tic
nhan chiéi. Phuong phap phan tich Plasma (ICP)
dd dugc 4p dung dé€ xdc dinh mot cich chinh
xdc ndng 4o cta Y ¢ pha nude va pha hitu co.

Do ddé, wrong thi nghiém xdc dinh thanh
phén phitc chét duge chiét cia Y™, dé tim n cho
phuong trinh phan dng trén, ching té1 d& su
dung cdc dung dich ban dau Y** vdi nong do
0,0005M. Tri 6 n chinh 14 hé $8 géc cha do thi
1gD = f(1g{ TPPO)) . K& qua duge trinh bay dudi
dang do thy trén hinh 1.

= [TPPO} thay dbi

Ig[TPPO}

-01 0

N T S T -

01 0.2 03 0.4

Hink {: Su phuy thude 1gD vao 1| TPPO]

Phép tinh hé s6 goc cha cac dudmg thing
rén hinh | da cho thdy sy phu thude coa lgD
vio lg|'TPPO] 1a tuyén tinh v ¢ hé s6 goc g
=3 (n=3). Do dé phiic cua Y duge chiét vio pha
hiu co 8 la Y(NO,),.3TPPO. Vay qua trinh
chiét Y™ biang TPPO trong moi trudng axit
nitric Xay ra theo phuong trinh phan ting:
Y*,+3NO, ,+3TPPO,,,

pon—
—————

[Y(NO,);3TPPO},.,
Trong phite chat Y(NO,), 3TPPO, nguyén
Y ¢6 thé a0 lien két vai ba goc NO, va solvat
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vl ba phan we 'TPPO.

2. Kha nang tao phitc cia YV véi tic nhan
chiét TPPO biang phé hong ngoai va ur
ngodi

TPPO ¢6 cong thitc cdu tao nhu sau:
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Hinit 2: Phé hong ngoai cia Y(NO,).-TPPO, TPPO, Y(NO,),

‘frén pho hdng ngoai cha Y(NO,),, ¢ viing
14n 50 cao 3449,04 cm ' 14 ving dao dong cia
nhom (-OH) caa H,0, dai hdp thu & 1637,09 va
1381,30 e 1a pho hap thu dac rung clia hop
chal nitrat, dai hap thu 673,19 cm' 1a pho hap
thucua Y.

‘fren phé héng ngoai cta TPPO/otuen, &
viing tan sd cao 3449,04 cm™ 1a vang dao dong
cua nhom (-OH) cia HLO, dai hip thu & 2919,35
cm’' 1a viung dao dong héa tri cia nhém (-CH,)
cua toluen, dai hdp thu ¢ 164607 va 1512,79
cem’' 1 viing dao dong dic trung cha cdc nhom
(CHs-) cha TPPO v toluen, dii hidp thu cla
nhom (-P=0) ¢ 1025,30 em™.

Trén  pho  héng ngoai cia  Y(NO,).-
TPPO/Toluen. O viing tén sd cao gin nhu khong
¢6 bifn doi 3434,73 cm™' 1 ving dao déng cua
nhom (-OM) coa H,O, dai hap thu & 2926,71
cm' 1A vitng dao dong héa tri cia nhém (-CH,)
cha toluen, dai hap thu coa nhém (Cytli-) ¢6 su
chuyen dich tir 1646,07 va 1512,79 cm™ (trong
phd héng ngoat cta TPPO/Toluen) dén 1616.55
va 143555 cm(rong phé hong ngoai cla

Y(NO,);-TPPO/toluen), ¢6 sy chuyén dich 16n
w 673,19 cm'(trong phdé héng ngoai cla
Y(NO,)) dén 697,64 cm’ (trong phé héng
ngoai cua Y(NO,),-TPPO/Toluen) va c¢é su
chuyén dich 1ir 586,9 cm' (wong pho héng ngoai
cua TPPO/Toluen) dén 538.9 c¢cm’ (rong phd
hong ngoai cta Y(NO,),-TPPO/Toluen) va daj
hap thu ciia nhém (-P=0) c6 chuyén dich tir
1025,3 c¢m (trong phé hoéng ngoai cua
TPPO/Toluen) dén 111811 ¢m” (irong pho
héng ngoai cua Y(NO;),-TPPO/Toluen), cic su
chuyén dich nay ¢6 thé do cdc cap electron tu do
cia oxi trong nhém (-P=0) wong (ac véi Y™
Do su tao phide nay lam gidm mdat do electron &
nguyén (u photpho, lam y&u iién két gita O va P
trong nhém (-P=0} dan dén su chuyeén dich cac
tdn 0 dao dong & wén.

Trén pho 1l ngoai cta Y(NO.); ¢6 mol cuc
dai & 307,95 nm, trén pho tir ngoai cia TPPO thi
khong thay xudt hién cuc dai nao, con trén pho
tit ngoai cua Y(NO,);-TPPO ¢é mot cuc dai &
299 98 nm.

Trén phd tir ngoai ta thay ¢6 su chuyén dich
tir 307,95 nrn (trong pho 1 ngoai ctta Y(NO,),)
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vé 299 98 nm (trong pho L ngoai cla Y(NO,):-
TPPO) tir su chuyén dich trén ¢6 (thé khang dinh
¢ sU tao phie clia Y v4i1 tdc nhan chiét TPPO.

Tit phé héng ngoat va phd L ngoai ching 10
ring c6 sy tao phic clia Y™ vt tic nhan chiél
TPPQO trong moi trudéng axit nitric.

&.000 T T
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< N
Y{NOa)3
Hinf 3: Phé tir ngoai chia YINO)-TPPO, TPPO, Y(NO,),
IV - KT LUAN tich vat ly & hoa 1y, Nxb. Khoa hoc vit Ky

I. Lan ddu ién xdc dinh thanh phan cua
phac duge chiél trong h¢ TPPO/Toluen Lr mol
trudmg axit nitric chia Y la Y(NO,),.3TPPO.
Trong phtic chit Y(NO,),.31PPO thi nguyen t
Y ¢0 thé tao lién kél véi ba gée NOy va solvat
vGi ba phan ta TPPO.

2. DA xéac dinh kha ning 1ao phic ciua Y véi
tac nhan chiét TPPO bang pho hong ngoai va tir
ngoit. ’
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