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Extraction of Zr( V) With Di(1-Methyl-Heptyl)
Methyl Phosphonate From Nitric Acid
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China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: The extraction of Zr (V) from nitric acid medium by using di(1-methyl-heptyl)
methyl phosphonate (DMHMP) in n-dodecane was studied. The results show that with
3.0 mol/L nitric acid as aqueous phase, the DMHMP molecules coordinate to Zr([V) as neu-
tral extraction agent in the extracted complex, and the extraction equation is deduced from
the dependency of D(Zr) on the concentrations of extractant in the organic phase and the
concentrations of nitrate ion in the aqueous phase. The detailed extraction equation is mainly
as follows.
Zr't +2DMHMP+4NO;, =Zr(NO,), + 2DMHMP

There also are Zr(NO; ), * 2DMHMP « 2HNO; and Zr (NQO,), « 2DMHMP « 3HNO, with
the increase of the concentration of nitric acid. The extraction is an exothermic reaction,
which shows that decreasing reaction temperature is good to the extraction of Zr([V).

Key words: di(1-methyl-heptyl) methyl phosphonate; extraction; zirconium nitrate; n-dode-
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Table 1 Physical and chemical properties of DMHMP and TBP
LIRS TBP DMHMP
AE X 23T BT 266. 37 320. 3
R (25 °C) 0.976 0 g/cm?® GRAfIFI) 0.914 8 g/cm?®
W 150 °C (10 mmHg) 120~122 °C (0. 2 mmHg)
IN 145 C 165 °C
R R 212 °C 219 °C
FhREC25 C) 3.39 mPa -« s 7.567 7 mPa + s
FMH K 125 °C) 26.7 mN/m 28.9 mN/m
PrpF (25 C) 1.422 4 1. 436 0
A HLH R 7.96(30 C) 4.55(20 C)
R EE (25 °C) 0.39 g/L 0.14 g/L
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Fig.3 Effect of contact time

on extraction efficiency of Zr([V)
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Fig. 4 Effect of initial concentration

of NO; on distribution ratio of Zr([V)
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Fig.5 Effect of extractant concentration

on distribution ratio of Zr(IV)
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Fig. 6 Effect of equilibrated nitric acid concentration

in aqueous phase on distribution ratio of Zr([\V)

& 6 7 4. DMHMP & TBP Z B Zr (V)
8 e R v B A TR 0 R ) o 3 I B 4 5 BROE
I /NPT R R . M R Dy AR B Y
RV BETS DL T A BR AR 2 55 AE BRI 45 4 » R ZE I
FIFE Ze (VD Z (8763 52 4 (19 & 2R BT ABE
TS IR Vi B2 114 185 0m s 25 B Ze CIVD 19 43 TE B 328 ¥ U
/0N 5 2R I — AR R v A DL 2 I 0 il 1R 1)
IR B HEORES AHEXT Ze (V) B A2 0 15
M+ 3o FF it 5 i PR 4 2 1) 380 » 2R B Ze CIVD 19 73
Pe L2 K



90

Bz Sictey H4azg

2.5 BEXEFERSE LB Mm
{8 € 2 ORI B9 e B2 1. 09 mol/ L. /K H fil§ iR
HeJE N 3.0 mol/L.E 5~65 CLE M, #F 5 1 il

JE 114 A8 A X ZE B3 BE B 52 ), 25 5 R F IR 7,
3.0¢
2.5F »,=(2.5240.05) x,- (6.43%0.17)
1=0.997 34
2.0t
Q
o
1.5+
1.oF ¥,=(1.4140.03) x,- (3.454+0.10)
#=0.997 19
05 1 1 1 1 1 1 1 ]
29 3.0 3.1 32 33 34 35 36 3.7

10°7 /K
H— DMHMP,[]— TBP
W UR K AR < 0 (Zr* ) =1.0 g/L,co (HNO3) =3. 0 mol/L;

AP : 1. 09 mol/L. DMHMP-IE + — % 5k
1. 09 mol/L TBP-1E+ —%¢
B 7 ZEBGREST ZeCV) 43 B HE ) 52 R
Fig. 7 Effect of temperature

on distribution ratio of Zr([V)
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