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T8 . B E RTVARUAR R S BRI 43 8 PR ME I I, S B i g TR i FE PR R B B TS R IR Purolite
AL72 53 BEBRFIEH, TFIT A172 B IE R BRI B R RN B —FH ) 70 BV RE . 25 5ER W A172 WETEVR BBk 1 S 2 g
TS R, T B AR K, W PR 2 B Kaos =7 719X 107 871, 2 Y Bicqath] b IS o R PGy i S ML R RG B 28
L) 340.13 me/g WM/ HERIEM pH=9. FRRMEERYES 110 v/min. REAKIERE 25 °C. WHIATE 1 h
B, AR ST B I P S B R 24 VR 2 mol/L i FURR B N R IR R, 7V pH=5 FRRHE S RE % % 150 r/min.
FERAKIRIREE 50 C IR S h i, BREVIICR IR, A5 99.19%. K& A S FHAT BRI HT, H 525 W BT 8]
IR, Bl B BT A R AR, BRI 1 70 8 DRI i KABIA 31 1192 FARVRNT, 78R PO B 0 Bk 1 A A1 5 4

TEF, BEFHBRTTER LRI, BRAGARIN 2 A
EH2R): Bk 4H; Purolite A172; BT H
NEHS: 1004-0609(2019)-07-1519-09

FEDES: TF04.3

YEMFRRRD: A

BETHEBERE, R mEENA 1.0X
107, EE MR EE SR, BT SRk =2
2500 t, THFERFIBRTTIRMEEAL 237 to A, BREA
R RE A ALIE T, R EIES SAAmL T
YU T EER S B e R, B BT E P A
FiR - A% e LB A T AT,

BRI RIS v R B YU TR BRI E T2 e
AL T P HRE A T N IR AR A T
drlElficsk, BABTALE, nTEERA, FinEEs
Ji TG B AR A IRAR AR 5T, 3045 5 A0 432 o]
SRR R 52 BB T AT R RO T B A
55060 14 BH 25 P A2 W HE R, Purolite A170(A170) 1
Purolite A172(A172)## A58 It X8k i B 2 e £ 1
DAL, S A 170 F A 172 B8 i BRI 5 B A SE 47 (R 5
#pti . BLOKHIN 26 # s ot 7 A170 F
A172 W RRAEAS [F] I BR A4 2 DA R EATT I e 2k v Bk 1)
W BRPERE,  $8 H AN [E] OGS BR TR B 1 67 RGN EH 71N 1)K A
N H,SO4. HCL. HNO;, X tHfFRE T — M A170
A A 172 44 i A PR BB R B (4 R Al - MAL TSE VA 25112

T A S8 2 AP i FRORLAR ks P AR 3
ANHEHIF T AL70 AT A172 W AR AERRER 1K 2 N Xk
WP 5 F357, 45 R PRt A 24 52 Uk A B o 1 4
#. VIROLAINEN Z:15056F A170 Al A172 44 g B Bk
RSB AR AT THFIT, RIL A172 SHBRIIESE
PELEL A170 (007, BE3E & T S A R ek -

T, £05%F A170 F1 A 172 W ISR B BR G T2 4TS 4R
AUETE5y, JUHN mAH Bk LAk R b, Bz a s
BRAEFEI T 248 S ASCELE N 4 Fiob B bkt ik
I ELER, 72 LA Purolite 23 7 A2 7= 1) A172 #4 Hig i bt
I, RFAEASZIGHTI A172 W RE Xk 0 B4 B LA
KT BRFVEH 1) 7 B PERE
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PG 201 X7 F1 A172, RALBLRHES ¥ 22 4l D201
F1A170, 201X 7 1 D201 H) A&EA, A170 1 A172
HONEERD) . EEAE: 101-A-2 BUER T4,
SHZ-D(IN)BFEFF K N IL 9, FA2004N Y 1R,
SHZ-B # /KR HIR R Z %%, Cary 60 UV-Vis 2£5h—
A W4 6Bt , PerkinElmer Optima 7300DV Hi & HE
G EBE TR L (ICP-OES).

1.2 LW

PR — SRS PE KRR, BT — e A
B PR(EERAEE ), (EIRY A% B P — B
6], PR3 A R (BOBRANEH) BT R B s IR, AR
R (ERUBR AN R ) (R IR TR\ — Ak R R 5
W, R e I TA] S BUORE I E Bk (BRI ) I B ik
& WIS O BRFIEEI 7 BIREL B o fETEE R BT
ARSI

Vopo =V,
Qt _ Op0 tpt (1)
m
ﬂ — Qtl /ptl (2)
O/ pi
-V
n =['"°—fpf)><100% 3)
ny

2 s O, MR # sk TEJ R A6 I X BRCEHD) O PRC PR B, mey/ g5
Do F o, I B IR B ¢ B TE0] 3 5 Hh B (T P ol i
WIE, mg/L; m NFESERMARHIRE, g5 Vo V.
BB RIS AR, Ly B O BRANEH ) 7 1 DR 4
n AR, %; mg NTERIIBRCH) R, mg; TR
112 3 AR BR AN -

1.3 SAEE

BRI T AR I s R EARVENY, BRAE
0~50 mg/L PIEAE L 7K 8 1, B 9 430 nm,
BRIC A VDR BE(A) IR T EIR BE( o, mg/L) I [EIA 7
£ 4=0.19736 p +0.02634, KR R=0.9985; “F
AT R EHAETERT, SR ICP—~OES X 8k T M 2 o

BHI 73 A 7R R UL 6
FLHTE 0~10 mg/L R N AR ELR e, KT
WK 460 nm, Z%-G PRI FE(A)FIEH it B B
(p» mg/LYFIEATTFEN 4=0.11978 p +0.18845, &%
ZH7=0.9996.

2 GRS

2.1 HIAEADIERE

B D201 AT 201 X7 BG4 N A RS, ok
A170 1 A172 SR A NBR R ELNT, 4R 5 &% BUE St
FEETKM, FHSFRE 2 4 1.000 g (IR AR, — T
50 mL 6.900 g/L BREREAWH, H—MmiT 50 mL
10.000 g/L (EHERENA W, FEIRSE 25 °C RRIKEE
RV 110 v/min N REGWRME, R — B R HUE
0.5 mL, MEBRMEREIRE, HirERME. K1
TR 4 Ffomes Ja I BRI BH 5 B it 22

M1 ATRLE s 7R E 5T, A170 S ERAEH
(IR PR AR /DN, L — B AT W B AL B 1 38 Bl IR 2
Ui A170 SFERFEHFEAB A N AE 77: D201 X BRIV
W B B2 185 me/g, (HEHAE BT R HILEK, XS4
(PR B B2t T3 i, A AR I T R 11 I R PR BRI
201 X7 FI A172 RHERAW FE 250K, (H A172 Xt
BRIGIE B EEEL 201 X7 BEK, 1A F] 300 mg/g, M HXT
BHI IR B /N (29 50 mg/g), ULHA A172 SFBRIFIE £
Bl UL, BB S Purolite A172 #4748k AR B 14
RERFFIT. 2220 IR R, B 3 PR A v ik A
TRBRIRE — B0, S REIEIK A172 MERE I B AR
W B 75 5 340.13 mg.

2.2 A172 BB XTERAOESZS I B 1 RE
221 WRBER

FREE 0.500 g B, BT 50.0 mL 5.0 g/L & k%
W, FRE 25 °CL FRPKIHEA 110 r/min T2 5,
RS Bh 22 W1 2(a) . B 2(a) T LR
H, B R ER KR B T 2R AR K, 60 min B EPIA B K
W B E(2 302 mg/g), ZJE, BERTEIRER:, MR
IR, WIHEE 0,=305.0 mg/g. NI Z)
J1%, AWAEMAE F()=0/0,, 3% F>0.7 KR
P-In(1-F)~t fEE, SUAEFE 20)FnEL,
B TR y=1.3263+7.719 X 10, £tk 2% 17=0.9953,
A RIE I SIE B0 2% A T (R W B o R 2 4 T P ) T
(BP9 0426018, XA MAL' TSEVA 212y 48 5 —
o BRI AT RN P IR ZHEL hpog =7.719X
10 s, HURIRFEIRIAR 1o 0.6 mm, FH R FHE 5
Hk=apn’ /ry RIBE TN 8BRS a, =
2.82X 10" cm?¥/s.
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Fig. 1 Adsorption curves of Re and Mo with D201(a), 201 X 7(b), A170(c) and A172(d) resins
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Fig. 2 Adsorption curves (a) of Re and linear fitting curve (b) of intraparticle diffusion of particles
222 WRBHREE AR AH  AS
FRIL0.100 g HAEHLHY, T SOmL 10 gL s ImD=——r+—r )
PRy, TRERIEE RS E A 110 /min TE% 1 h,
AG=AH -TAS (5)

2 R PRI R IR R R s g, S5 SR L 3(a).
B 3(a)rT i, Bl I B R 1, TR TR R R
BRI AR BR IR B S S A B R S o PR TR B
W, BEEITE RSB D), LD M
1/TX10° 1M, 2558 0L 3(b). B 3(b)AT 41, InD
MUTX 10 NEL R R, A RN=0.7145x-2.0154,
17=0.996. HLLT 2 M2

K D AN H K, J/mols S A, J/(mol-K);
R NBEIRSARE K, 8314 J/(mol'K); T HIRSE, Ki G
N E HAE Jmol. SRFAH,e « =5.94 kJ/mol,
AS»o5x =—16.76 J/mol, AGos x=—0.946 kJ/mol, AH<0,
B PR S A TR N, BT DAS e i B AN R Tk 1)
WBH, AT TR 2 IR R T RN
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Fig. 3 Effect of temperature on adsorption rate of Re (a) and

relation curve of InD—1/7(b)

223 RIKEZBRFZM

PR 0.100 g M AEEHr, 8T 50 mL 1.0 g/L 15
BRISWR, TR 25 CREGWM 1 h, HEREARE
RGN R IR AR I, 25 R 4 FR.
HE 4 TR H, BEERIKEGEFNER, WIEK
B BR ¥ P AN A S 38 RS k)N, MR8 %% 1 320 110 t/min
B, AR IR R K, 1A F) 98.92%. RN 4R #E
RPN, A R B S T NE R L 2
(R4 sz i, T304 DR R 35 1 22 ] U4 572 R R ek
FECm R, BT IS ] AR A T 22 1R BR T AR T i
WS HAZHR N, AT TR BRIFI W PR R . (HE— 2D
WK TR G AT, AU 2R 15 W 0 I AL
WA, ROIFESZ AYEEEE], TR I
FLBH AR, R IR0 PR T 22 2 s B B -1 m) - AN BHL TS
/N ANA SRS, (E AR AR 7R gy, BN AR
MZRAR, MOAFERZE AN 110 t/min NH.
224 VERERFEI

PR 0.100 g M AEEHr, 5T 50 mL 1.0 g/L 5
BRI, TR 25 C. R EEHER 110

r/min TR 1 h, 5 G000 R FE 0B IR VRN 6 1)
S5RWE 5 Frs. AL S ATRLE H: IR R A s
TR pH K BRI R (#a%, FHAE pH=9 1L F|fx
KAE, 2RSE3GIn pH {E, A 5 v A0 = S uE A PRI .
ZAGORODNYAYA 2w e R, A172 HI'E e
bt FEb B DL SCOR B R L, — b SR
PRI ARG, BT CASLAE 5506 A &R A AT A B 1 2
B 7. M AT LD, 75 pH=9 B, BRI T
RETE W KONTE pH BARES, BRERAR 17T
R RERE, BREREBRKMZBHRRRE T, 1M
A172 RERTIR G, WAL BN, B — R
AT REE T AR, WS T
(BRI AE 4 N o I RIS VRIER O pH=9, LI B fi
MIFNZRIE 2] 99.55%.
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Fig. 4 Effect of shaking rate on resin saturation adsorption

rate of Re
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x| ff, % Purolite A172 I8 X BRFIAR 1 A5 20 28 1523

4 mol/L FRERIEI . 2 mol/L i FUR 4 v > A1 6 mol/L
FIK+50%( AL 53 B £ B 15 P AE 7R 3 R 150
r/min. JKIHERE 50 C LSRG Rk S h, 19
BRI — SRS AN 90.97% 99.19%F1 46.39%,
i R VR Tt SR VAT S T DUy M R R, (RS
T R B A T ) R R I R VA s, L AT BASR
15 R PRI B, WS AR R BV F o A7 b I R A )
232 fARMHEZE

Bl 6 Fion A 0.100 g F Bk i 7E 50 mL 2 mol/L
(i F R, TR 50 C L #RARHE 2 150 r/min
TG BRI RSN, B 6 T, EIRNITE
Gamt M Ze REEARR, B R I I I, AR th 2
RERAGE, ALRRERAEARIE K, H A 60 min
i, BRARICR A 89.47%, fRWL 300 min i, M@ FRIL
£ 99.19% LTS AR, AR 2 CLFE fR ) o
TS o R L 2 AN NS I S BRI AL, £E TR 203
FERIE DL, MWOE RS2 N Bl BTEL, AR
it e T LAHEI, AT (1 AR 2 RLiZ A R T 47 2K
FER I 2 THT PR IR BR A AR, 2 AR R T 304 R
PN R L R BRI AR (R 285 R, ORI e A TR R
KIS ] o (R RSO SR, 5 2 S R AR
60 min.
233 fRRIR R

Bl 7 BionA 0.100 g Fu Bk R 7E 50 mL 2 mol/L
i SRR W REIRAT R 5 8 % 150 r/min. fE Y
W 60 min 251 T BRI FNIR BE O R . B 7 W)
DUE H, B AR R T &,  BROTAEI A 50581
K, RISE SR A R TR, mT LA Bk
PRV S LW R o A B 2 8 I BRI FE B (1 7925
AT SRAFAH05x=19.28 kJ/mol, AH>0, Ui W B S 2 Ay
W BB, BT AT sl B A R T AR S kAT, H
EH TR T Al B PR, R AR IRIRLRE 50 °C
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Bl 6 BRIHEHA ML H £k

Fig. 6 Static desorption curve of Re
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Fig. 7 Relationship between temperature and desorption rate

of Re

[F, JE AR R SR 4 T MR . R
TR P R DK 32 ¥ 1ok 50 BR AR PR 52 i), 45 31 B A 1)
T.ZZ%08 2 mol/L i AR . pH=5. EHHEERN
150 r/min.,

2.4 Al172 WEEXTEE-Sk — T RUBRS D B 1L RE
241 ERAWHSELS

FRE 0.100 g MG 4 13, TCTERIRE N 0.5 g/L 1)
2 mL &, ARG 2 %, 20 f%. 200 f5A0
2000 f5 TR EMH, fEREFHSHRMSET 2S8R
Bt SRS EXTR NI, 2R aE 8 Fin.
HE 8 FTLUEH, BE&EHEEEE) ARG, %
(VI B 2RI A I/ s A BRFIAR 1) 70 2 DR B i 25 38K
RN TR E B I 2000 {35, BRATEH 143 25 1A
Hok B 11920 HTBRIE B 1.0 mg, By LA FRR
Jei WA iz 3ze Y A TR BIMRT, 240 B (0L P
8(a)), FHIIW 2 5 8k4zr, S EUBRANEH 143 B DR 4
TR MRS B (LB 8(b)), il W B i Ta] )
A, FH AW PR Ze S G R SR, AR R, BRAKII
B ZeAE B, T ELIX AN RO B 5 B o 5 0 3 K g
R 2 (O B 8(d)), ZEMB 180 min I 4H PR R B 22
H 028%. FTLL, KEMEH 2 PHASBRIOTIT, Bk
QU s AN (E D 3L B S 3 S D e s LS K EP S S
TR DR AR, 3K I 12 U1 K] T4 o Bl R R B oK T4

AT Ay B 125 - RS i v 7] 5 B 2 - 1) i LSS LA P
REANR, b 3 428 1tk 5 55 A6 v s A 1 R P40 8 7 pR A
VWL NP B KA R FE R ™ B kA2
K, ik, I KRR R, B E 138
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Fig. 8 Adsorption curves and separation factors of Re and Mo under Mo content of 2(a), 20(b), 200(c) and 2000(d) times that of Re

£ L R Sl S G A S O O ) R (M
B2 Gy R, R DAHEI A 172 Bl P ek
(ReO, ) IR B /758 FHH (Mo, )o (ES AR 5 it
RTBRIN,  FHA R P AR 22 BH B3O, A7 Jig & 1
MIhae BN A MG, FFHINEAEE,
MR LE T 4k B9 B . VIROLAINEN 25135) 0y, T
BRI G R AL AN, AR BAH R Re S FE R IR
RMEAT IR Wit —K, IR BRCEAR i 2 Th R0 BH A 1
KABRHE N G A B L BE A7, 31T PR BRI S e
MOHAMMAD Pt L BoR, 5 A172 R HAEE
ReHIH A170 W RBLE 7> BSBRANEHIS, BHBIAF(E TR X8R
HAMHER .

SR A172 B8 DR W B P 5 T H, B 1
A B BRI B SET6, BIAR S 0.100 g i 5 fIRT
JEET 30 mL pH A 9 W& BRAEHP KR, Horp
BRAVE IR IR N 170 g/L, fERRIRIER R
110 v/miny FERKBRIE 25 CF AT BHALS,
B — 72 B TR HORE 2 M BR AR R B B, & SR 9
Fios. NE 9 FTLLE H, FE7R R R FIEEIE R T, A172
R i X R IR B 6 70 K T8H o W B 30 min 2 JEBH 1

—=—Re =
L R v
o~
g ® 180
Q 20 o
SE
ST
o
(=]
S22 120}
¥
52 °
< 60 |
O E 1 1 ! ! 1
0 20 40 60 80 100
Time/min

19 AR X AL B BRATIEH FA IR B 128
Fig. 9 Adsorption properties of resin A172 on sufficient Re
and Mo

(g St NIk I n =SB St 5 b N e Y VAL 2|
DA A PR B P B R A R EA R
242 ERASHSLLE

W 2.4.1 R B BRANEH IS A i FH Z8 TR K e gk, R
JE LA 2 mol/L MR E AR, TERAEFRSHN S
BT AR, & GO R AR BRAIAR ISR IR 1
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Fiam. MR TRV, BEEMEEHERNM, R 2
RPN » T B R AR B R USRI K IR
FEML My sEat b, BEAE BRI R AT, BAREH
W BRSBTS (HAHI IR B RIS, MR [3)
R E L ER N, X BRI AL A AR
FLAHEMOR, S0 E AT AR N5
DR S B AR 0 e A, BT LA RT3 o 15 o A o i ]
RIGRBRIMER R, [FIRE, & 6 RIS R4S

o

F 1 BRI SHRR S [4]
Table 1 Static desorption rates of Re and Mo

Desorption rate of Desorption rate of

m(Mo)/m(Re)

Re/% Mo/%
2 79.1 85.8
20 75.8 88.1
200 70.5 92.6
2000 67.5 94.6
[5]
3 iR

1) MR I el 4k ft 3 428 1k W B AR WO i 25 22 T %5
J%, ik Purolite A172 #8 /5, &F iR HEIMIAIRFG (6]
N 340.13 mgs TR BRI R SN N, T HLR
BRI A, IR BRI R kaog =7.719X 107* 57!, 3%

WA B

2) A172 RS ERIRAE T 2808 SRl U]
pH=9. FERFEEEHEZ 110 t/min. FERKBILE
25 C. WRPHESTA] 1 he fERBRIIRAE T Z24808: DL
WEEN 2 mol/L TR TR B AR ¥ pH=5. H
AT E E%HER 150 r/min. FEAKHEEE 50 C. fi#
W] 5 h, 7E 2R T BRI — IR AR 2R IA 3] 99.19%.

3) EH-BRUH A R, BEEHSEN
K, BRI N R ETRDN, BOK RS IRS Sk [8]
WS PR, {1 i o PR BT i) PR B, PR R DA R o B
BAR, 4 BSREOZ#TIE R, SOELE] 1192, fERE,
BRI EE R R (0 AR G HI R, FLAH BT & L
KA A5 PR B 5, L A AR B i) T DA DR AR 26
SRSRE, AL72 A HERT AR T BRAIER 1) 43 55 .

REFERENCES (9]

[17 US Geological Survey. Mineral commodity summaries[R].

Reston: United States Geological Survey, 2016: 136—137.

XU Kuang-di, REN Zhong-ming, LI Chuan-jun. Progress in
application of rare metals in superalloys[J]. Rare Metals,
2013, 33(2): 111-126.

TR, B8 T, U, Mgk, Rl ARG S
FO R FH IR B IS BOR [0]. o R A RS A, 2009,
38(2): 373-376.

CHENG Ting-yu, XIONG Ning, PENG Kai-yuan, YANG
Hai-bing, YIN Jing-chuan. The application and preparation
technology of rhenium and rhenium alloys[J]. Rare Metal
Materials and Engineering, 2009, 38(2): 373-376.

AR, A, ERME, KR, £ ZHE, W
K. WURMUS FI A SR AR TSR (1], W SR
BL5 T FE, 2011, 40(10): 1871-1875.

ZHENG Xin, BAI Run, WANG Dong-hui, CAI Xiao-mei,
WANG Feng, XIA Ming-xing, YU Ji-liang. Research
development of refractory metal materials used in the field of
aerospace[J]. Rare Metal Materials and Engineering, 2011,
40(10): 1871-1875.

CHMIELEWSKI M, PIETRZAK K, BASISTA M,
WEGLEWSKI W. Rhenium doped chromium alumina
composites  for  high temperature  applications[J].
International Journal of Refractory Metals and Hard
Materials, 2016, 54: 196—202.

JAMES P, AYSEGUL C, VERHOEVEN M W G M,
HENSEN E J M, PIDKO E A. Supported Pt-Re catalysts for
the selective hydrogenation of methyl and ethylesters to
alcohols[J]. Catalysis Today, 2017, 279: 10—18.

FHER, K B, WK, BERE, BREK, B, R
AR.OBRI B R BT S BE R (D). A &R G H D),
2013, 6: 30-33.

DONG Hai-gang, LIU Yang, FAN Xing-xiang, ZHAO
Jia-chun, CHEN lJia-lin, LI Bo-jie, WU Yue-dong. Research
progress on recovery technology of rhenium[J]. Nonferrous
Metals (Extractive Metallurgy), 2013, 6: 30-33.
TR, TR, H 8 w0 B, w0
M B PERE O M R Bk D). T E A O8RS,
2017, 27(6): 1302—-13009.

WANG Hai-dong, WANG Song-rong, GAN Min, FAN
Xiao-hui, DENG Qiong, GUO Hui. Selective extraction Re

E=
= N235

by Nyss in eluent of flue gas[J]. The Chinese Journal of
Nonferrous Metals, 2017, 27(6): 1302—1309.

X MR, TS, SRR, Bk, SR HHn Sk
M 455 e OB St R )], WA & )8 SRR & 4, 2017,
45(5): 1-6.

LIU Wei, DING Liu-liang, GUO Ming-yi, LI Ji-wen, WEI



1526

hEA O RYR

2019427 H

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Shi-zhong. Research development of the comprehensive
recovery of rhenium from molybdenum metallurgy[J]. Rare
Metals and Ecmented Carbides, 2017, 45(5): 1-6.
VE, DHIRR, 16 K, REU. Dy MHEIFHERIGTE
ReWF ot KB FH[I). W 4)|, 2012, 36(4): 10-16.

JIANG Xiao-hui, LUO Ming-biao, HUA Rong, SONG Jin-ru.

Application and characteristics of adsorption rhenium with
Dsgp.1 resin[J]. Rare Metals, 2012, 36(4): 10—16.

BLOKHIN A A, AMOSOV A A, MURASHKIN Y V,
EVDOSHENKO S A, MIKHAILENKO M A, NIKITIN N V.
Sorption of rhenium (VI[) on gel and macroporous anion
exchangers of different basicities from solutions of mineral
acids and their ammonium salts[J]. Russian Journal of
Applied Chemistry, 2005, 78(9): 1411-1415.

MAL’TSEVA E E, BLOKHIN A A, MURASHKIN Y V.
Kinetics of rhenium sorption from weakly basic
macroporous and gel anion exchangers Purolite A170 and
Purolite A172 from sulfuric acid solutions[J]. Russian
Journal of Applied Chemistry, 2012, 85(7): 1029-1033.
VIROLAINEN S, LAATIKAINEN M, SAINIO T. Ion
exchange recovery of rhenium from industrially relevant
sulfate solutions: Singlecolumn separations and modeling[J].
Hydrometallurgy, 2015, 158: 74-82.

GB/T 14352.18—2010. #5847 I AL 70 Hr 5965
18 #43: BRERIIME[S].

GB/T 14352.18—2010. Methods for chemical analysis of
tungsten ores and molybdenum ores-Part 18: Determination
of rhenium content[S].

oo e, FHE R T BRI P AE S Bk R IOIT ST (D). TLRA:
ALK, 2011: 19-25.

JIANG Ke-xu. Study on extraction of molybdenum and
rhenium from secondary resources of molybdenum
metallurgy[D].
19-25.

FRBFHE. PHRED R be 2 b BR M) T Z AT JE[D]. V6 %

Shenyang: Northeastern University, 2011:

[17]

[18]

[19]

[20]

[21]

[22]

P 2R FIRHK S, 2005: 6-11, 36.

ZHANG lJi-xiang. Study on the process of recovering
rhenium  from calcination fume of molybdenum
concentrate[D]. Xi'an: Xi’an University of Architecture and
Technology, 2005: 6—11, 36.

JOOS H, KIM Y U, KANG J G, KUMAR J R, YOON H S,
PARHI P, SHIN S M. Recovery of rhenium and molybdenum
from molybdenite roasting dust leaching solution by ion
exchange Materials Transactions, 2012, 53:
2034-2037.

YL A EREFEEM]. 2 iR dbat B4 Tk A,

1993: 240-245.

resins[J].

FU Chong-shuo. Principle of nonferrous metallurgy[M]. 2nd
ed. Beijing: Metallurgical Industry Press, 1993: 240-245.
ZAGORODNYAYA A N, ABISHEVA Z S,
AMANZHOLOVA L U, SADYKANOVA S E, SHARIPOVA
A S. Desorption of rhenium from weakly basic anion
exchangers[J]. Theoretical Foundations of Chemical
Engineering, 2016, 50(5): 872—877.

FREEE, & B, T8 D296 B IE A S Bkl it i i
MHERIBT L] A & EmOB ), 2015(7): 43-46.
CHEN Kun-kun, WU Xian, WANG Zhi-jun. Study on
rhenium adsorption from rhenium-bearing Acidic Solution
by D296 Resin[J]. Nonferrous Metals (Extractive Metallurgy),
2015(7): 43—46.

MALTSEVA E E, BLOKHIN A A, MURASHKIN Y V.
Specific features of rhenium desorption from weakly basic
anion exchangers Purolite A170 and Purolite A172 with
ammonia solutions[J]. Russian Journal of Applied Chemistry,
2012, 85(7): 1034—1040.

MOHAMMAD B F, BAHRAM R, ESKANDAR K A.
Competitive adsorption characteristics of rhenium in single
and binary(Re-Mo) A170[]].

systems using Purolite

International Journal of Mineral Processing, 2017, 169: 1-6.



529 BT H Xl 5, %% Purolite A172 5 X R FIEH KB 25 20 28 1527

Static separation of rhenium and molybdenum by
Purolite A172 resin

LIU Wei' 2, DING Liu-liang" %, ZHU Peng-fei?, LI Ji-wen', WEI Shi-zhong>*

(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
2. Henan Engineering Research Center for Wear of Material, Luoyang 471003, China;
3. Henan Key Laboratory of High-temperature Structural and Functional Materials, Luoyang 471003, China)

Abstract: In order to solve the separation problem of rhenium(Re) and molybdenum(Mo) in aqueous solution system, the
medium basic anion exchange resin Purolite A172 was used to separate Re and Mo through the resin selection experiment.
The adsorption characteristics of Re and separation behavior for Re-Mo system using A172 resin were studied
respectively. The results show that the adsorption of Re by A172 resin is an exothermic reaction, the adsorption rate is
very fast and the constant is kygg k=7.719 X 10™*s7L. The adsorption reaction is limited by internal diffusion, and the static
saturated adsorption capacity of A172 on Re reaches 340.13 mg/g swollen resin. The maximum adsorption capacity are
obtained at pH=9, reciprocating concussion rate of 110 r/min, bath temperature of 25 ‘Cand adsorption time of 1 h.
Meanwhile, the desorption rate of Re can reaches 99.19% when the desorption reaction are using ammonium thiocyanate
as desorption agent with concentration of 2 mol/L, pH=5, reciprocating concussion rate of 150 r/min, bath temperature of
50 °C, and desorption time of 5 h. A large amount of Mo will hinder the adsorption of Re. However, with the extension of
adsorption time, adsorbed Mo will gradually be replaced by Re, therefore, the separation factor of Re and Mo increases
gradually and reaches the maximum value of 1192. In desorption experiment, the loaded Mo inhibit the desorption of Re,
and the greater the Mo content, the more obvious the inhibition effect.
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