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Mechanisms of extraction and separation of zirconium and
hafnium by DIBK-P204 system
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Abstract: To master the chemical behavior of the extraction of hafhium and zirconium in the mixture of diisobutyl
ketone (DIBK) and P204, the characteristics and mechanism about the extraction of zirconium and hafnium by
DIBK-P204 system in thiocyanic acid (HSCN) medium were studied through the methods of slope coefficient and
saturated volumetric. The results show that hafnium is extracted preferentially by DIBK-P204 system, the synergistic
extractive effects are found, and the extraction reactions follow the mechanism of the addition reactions. The composition
of extracted complex is determined as n(Zr* (Hf*")):n(P204):n(DIBK)=1:2:1 and the extracted complexes are identified
as Zr(SCN);*HA,*DIBK and Hf(SCN);*HA,*DIBK, and the possible synergistic extraction complex structures are
suggested through infrared spectrum analysis of the loaded organic phase. The extraction and separation effect of
zirconium and hafnium can be improved with synergistic mixture of DIBK and P204.
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2.2 AFES ISR ESYRIEK

¥ 20 mL 7 0.302 mol/L P204 1 5.113 mol/LDIBK
FR A NSRS IRIEAG, 15 20 mL &85 FES 2
TR IEA 1.130 mol/L(E5W A 0.016 mol/L) H) 7K AH
BT, SRR, SEERBOEAT 0T, o

HUAHTE 5 20 mL B 8F R 85 BRI TR, Witk AT 5
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PRINEE i S O

1 DIBK-P204 14 5 2 R A MUES AR (1) 5 56 45 1

Table 1 Experimental results of multiple saturation extraction

of Zr and Hf with DIBK and P204

Extraction Extraction quantity of Total extraction quantity

times Zr and Hf/mmol Of Zr and Hf/mmol
1 3.36 3.36
2 1.28 4.64
3 1.14 5.78
4 0.29 6.07
5 0.00 6.07

2.3 DIBK-TBP AR G Z B HELIINEE S
2.3.1 DIBK ¥ X1 8T HUAHI %0

] 2 A HLAHT P204 [RREE, LARSALKE A VERR RS
7, RS RARL R B ) DIBK A5 HUAH 55 AH T 7K AH
BT, AN T 20860 o b, 58
LLAMEEAE 500~4 000 cm ™ P EE F Y AL
gE R 4 fioR.

| /-\l‘
P
i btk
12
| ¢ 1712 y
1—P2O4+kerosenei'I 1170
2—40% DIBK+P204+kerosene
3—80% DIBK+P204+kerosene
4500 3500 2500 1500 500

Wavenumber/cm™!
4 AFKREZ DIBK AU 73 HUAIAE 500~4 000
om’ " EE L Y K2 A
Fig. 4 FT-IR spectra of loaded organic phase in wavenumber
range of 500—4 000 cm ' after being extracted with different

concentrations of DIBK
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(80, 1290 em™ PRITT 5 ) P—0O FE4iR 3h I oz
WSS, A P=0 FEWKIIELE 1 170 em ™ P4
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4500 3500 2500 1500 500

Wavenumber/cm™!

5 G T BIREEARUS 738 HIARTE 500~4 000
om’ " EE L Y K2 A

Fig. 5 FT-IR spectra of loaded organic phase in wavenumber
range of 500—4 000 cm ' after being extracted with different

concentrations of metal ions
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B EEREE 05 5 AL ARBCAE, TERE S A
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(a) N , (b)
W\ R I\ R’
. S
5 // \Rl y \Rr
g s\ \\\o/
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~c ~c
0 S O S
RO\P / N RO\P / N
RO” \}),,—H\ RO™ \B H
O\P// O\P//
Ro” OR Rg’ OR

6 HEAERAL S AT RE RS R
Fig. 6 Possible structure charts of zirconium (a) and hafnium

(b) extracted complexes

3 Zig

1) DIBK-P204 {A% 5 DIBK-TBP A& —F¢, fE
HSCN A J5it A% B 43 8 4 AN B EL A I B [ A 3%
N, EARRAEI Ze R SON KT AR HE 1 By 1]
BN, IXAT R T AR A A

2) ffixE T DIBK-P204 1 [m) A< HUPC & W40 e (R 7R
Eyn(Ze (HE™)):n(P204):n(DIBK) 4y 1:2:1, HAhAEHL &
WK 99 M Zr(SCN);-HA,-DIBK F1 Hf(SCN);-HA -
DIBK .
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