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Table 1 Chemical analysis results of crude ammonium rhenate (mass fraction) %
JLR Cu S Re Se Fe As cl F
Cs 37.07 20.42 19.22 4.02 2.81 2.38 1.24 1.15
PIVE3 Ca Cr Zn Si Te Ph Mg Bi
o 0.805 0.688 0.785 0.444 0.457 0.236 0.204 0.146
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Table 2 Ammonium rhenate standard(mass fraction) %
TTE K Pbh Ca Fe w Na Mo Si Cu
ey <0.001 0 <0.001 0 <0.001 0 <0.001 0 <0.001 0 <0.001 0 <0.001 0 <0.001 0 <0.000 5
JLFE Sn Mn Mg Ni As Zn Co Je i
i <0.000 5 <0.000 5 <0.000 5 <0.000 5 <0.000 5 <0.000 5 <0.000 5 <0.01
PR LR 2T LUE s sk R T i . R T BRIR B R BB 7 E A A R Al Tk

B A 5 B, B AR T TR Bk i, R
G Bk AR ROCE , IXLe 2% TG R A7 78

— PR AfifRoR .
TG A B Y F2 A AR A AR 3.

F3 e E R

Table 3 Main test equipment

E 3 E-FA S AL TR
PR 5 55 B MR PG EAY Optima 4300DV 2 [ 31 42 IR BRI A BR A
TG H BT HE A Nu Astrum Nu Instruments Nu {4 FRZA 7]
JEF W sy AR R AT PR
Kl g as JMHU-2510 FIAEIR FRIE B AT R A )
R AX-205DR MR (X d 2 v
F A KT 101-3AB TR A R A T
HL Bl RERL HD2004 W g R RAE AT PR
o PR R K T HH-S4 bR AL AT B F)
R I TR YLS1610-200 e (RIID AR A
VKA IR A M

1.2 RESBEREFEE
ERIR Rl T AWM W 1, KRBT & 4l

IR A B 2% — 6 7 A Bh 45— LUK SR BR 2k —
HLB T BR 28— M A R B 45 5 T o



292 - v E R & & 4 BBETE

HPRAR (30%)

e a7 A alizk

7

VR ANV
(R R 5

ali7k K

45 A

Bl PRIREARAL T 2R

Fig. 1 Ammonium rhenate purification process flow
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Table 4 Solubility of perrhenate in water at different temperatures g/L.
REC
hk
18 19 20 21.5 24.6 28 30 80 89.5 93
TIReO, 1.6 1.7 2.1 15.4
CsReO, 7.8
RbReO, 10.5 14.6
KReO, 9.52 10.7 17.2
Ba(Re0,), 532 85.9 24.6
NH,ReO, 62.3 86.4 3234
NaReO, 1000
Mg(Re0,), 1679 1798 3141
Ca(Re0,), 1776 1879 2 600
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Table 5 Analysis of the residue composition

(mass fraction)
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Table 6 Results of different ultrasonic frequency

tests
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Table 7 Ultrasonic crystallization of ammonium rhenate chemical analysis results(mass fraction) %
JLR K Ph Ca Fe W Na Mo Si Cu
C 0.025 <0.000 5 0.016 0.033 <0.000 3 0.020 6 <0.000 2 0.033 0.066
JLHE Sn Mn Mg Ni As Zn Co Se S
i <0.000 1 <0.000 1 <0.001 <0.000 3 0.003 3 0.001 5 <0.000 1 0.004 6 0.083
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Fig. 3 Effect of the amount of hydrogen peroxide on

the impurities in the oxidation solution
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Table 8 Test results of high purity ammonium rhenate products(mass fraction) %
TN K Ph Ca Fe W Na Mo Si
ot 0.000 019 <0.000 01 <0.000 05 0.000 021 <0.000 05 0.000 016 <0.000 005 0.000 068
JTR Cu Sn Mn Mg Ni As Zn Co
s <0.000 005 <0.000 01 <0.000 001 0.000 014 <0.000 001 <0.000 005 <0.000 01 <0.000 001
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Deep purification of ammonium rhenate by multi—technology synergistic process
CUI Yutao'*?, TIAN Jing1‘2‘3, ZHANG Miaoxin">?, ZHANG Na'*?
(1. Henan Key Laboratory of Comprehensive Utilization of Gold and Copper Resources, Sanmenxia 472000, China;
2. Henan Engineering Research Center for Comprehensive Utilization of Gold Resources, Sanmenxia 472000, China;
3. Henan Zhongyuan Gold Smelter Co. , Ltd. , Sanmenxia 472000, China)

Abstract: Industrial primary ammonium rhenate is often accompanied by a variety of impurities. The traditional
purification methods has the problems of low efficiency, high cost and strict equipment requirements. In this
study, a crude ammonium rhenate product was used as the raw material, and its main impurities were copper,
sulfur, selenium, iron, arsenic, etc. The high-purity ammonium rhenate was prepared by the multi-technology
synergistic process of ‘pure water dissolution + ultrasonic assisted crystallization + hydrogen peroxide oxidation
impurity removal + electrodialysis depth impurity removal’ , and the process parameter optimization test and
verification test were carried out. In the process of pure water dissolution, most of the copper sulfide and copper
selenide impurities that are not easily soluble in water can be removed by filtration under the condition of stirring
and dissolving at 85°C for 1 h, because of ammonium rhenate easily dissolved in water at high temperature.
Ultrasonic assisted crystallization process can improve the formation rate of crystal nucleus by the cavitation effect
of ultrasonic wave, and it is difficult for impurity elements to adhere to the surface of the nucleus by its high-
frequency vibration, and this process removes most of the arsenic and iron in the solution. Hydrogen peroxide
oxidation impurity removal process can oxidize S*, Se”, Cu" and other low valence impurity ions, so that it can
produce high valence insoluble matter, and then filter to remove. The electrodialysis deep impurity removal

process uses the ion exchange performance of the activated membrane to remove the potassium, sodium and other
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elements that are difficult to remove in the solution, as well as the residual copper and iron ions. In this process,
crude ammonium rhenate with a grade of about 30% was used as raw material, and 5 N high-purity ammonium
rhenate was successfully prepared which meeting the requirements of standard YS/T 894—2018. The process
abandons the use of complex chemical agents, and the synergistic effect is significant, which greatly improves the
impurity removal efficiency; and the process can stably and efficiently prepare high-purity ammonium rhenate
products, which provide a new idea for the preparation of high-purity ammonium rhenate.

Key words: crude ammonium rhenate; high purity ammonium rhenate ; pure water dissolution; ultrasonic assisted

crystallization; impurity removal by H,0, oxidation; depth impurity removal by electrodialysis
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