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Table 1 Physical properties of palladium
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Table 2  Corrosion resistance of palladium
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Fig.1 Palladium and its compounds
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Table 3 Detailed application of Pd/A12Os catalyst
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R B4 AR R E A PACL FTREET R
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Fig .2 Flowchart of recovery of platinum group metals from
spent catalysts by plasma smelting
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A F S R B SRR BB R B RFIE,
HETHERNFAEESEE UM ESH. B
KEBHELZHA "M, RURKKEHBLTA
BANR, REALEBHAREERRE. &5
B, B3R % %M Ca0/Si0:=1.05, CuO Atk
35% ~ 40%, LJEFIECLL 6%, YEIAE R 1400C,
Y5I5RTE) 5 h %4, Pt Pd #1 Rh B ER 45
35 98.2% 99.2% F1 97.6%.
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B RE TR NRCRBU RIBR iR
TokEME RS Z K BER AT, B R b
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BB BESMWEXHT, BEIHELTHIE
SAHERIER (0 HaSOs) BUAR, (0 NaOH) B #E, H
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%% 9 K RAMBR ISR - KR, BE
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BABB B P RIRERE, CEBRERIE 9%, B
HIR RS 47 AL(SOs)snH20 Sk, BEELFIE
BTHEFRA.

XA BE 1 H 15% MRBRERERALEE
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4.2.2.1 FALER H
EFADNFEF, CN- BTREREREK
mE, CN- BT S5REFREEFRERHIT
BTE5&RBETFER ¢ . dlt, £BERS
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Bt ERMNEAY A HERR, EARER
AT, Pd 5 CN- RN#R B R#ITH, BRME
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RXEEFRY & RE LML 90 FAFIR H
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EEH, FH HCl+NaClOs+NaCl KR & B R IER
HF, HCl % 4 mol/L. NaClOs F& 2%. W
b 3. BRHETE] 16 h, HUFRHEA AR EE 96%
KA

R AT #R N :

3Pd+ClO;+6H"+11CI'=3PdCL; +3H,0 (2)
CIO;+6H +6e=2 Cl,+3H;0 3)
Pd+4Cl'= PACIy +2¢ (@)

ZFE o3 XF LA ALOs AR, THHER
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A, LEME. AERE BRE. ATREEE
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Fig.3 Schematic diagram of palladium leaching process
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FUREBFHAERAZ AR E T HK AR
B REAEERE T RN R ERE L,
FEBITH P BRA R E W EmFEIE
BRE. FELFNER, BRAXERETRIEF
FERERIIR SRR
433 EVERE

LEMERREBHBBRNR L FHESENLR
A, FREREANNBEIESEAS (BER)
FREREABR, REENEBRPRREHE
B AbEE . RERR, fERE Pt Pd IR
IR B AR A N TR B BB = o

WSS P A M EREELT, A 9 mol/L

MIHCIAM R, fEEWEL1:6 %80 ~9CEETE
FRENEB6~8h, BRHEBEEL 1%, Pt {RHE
#98%. g BEHR MY, BERBRKEER
H AICL+FeCL BIf= 5, &F K=l Bk 22,

ERMEBENEERE —RER, BAMER,
HeREWER. BREMBENBEBHTEE,
METH, BREER. ReRURKKRERE
FREREWEBEBT, 2ENRERITHHR
RITTREdE . Xt T B Pd/ALOs #E 4L 7K 2
REEFSCRBEAR S
4.3.4 BYNR ik

AR U BATERFAREYRMEDR
BWEMSTER, RELR. 8. 28 R
MEERRAEIER, ¥E&BMNEEMHFER
K. FEREAFFFERLSER —AHHEA,
FEENHBESHLSELFNE, HXMHAEE
RIEBZ

Doyun Shin % B FF & 7 §AA A £ =R
RERG, HFEAATRERRBULEATIHH
HEBRENL. ZR%F, DSM 30191T ¥ HE B
& 90 i i AL AR | B2 R 4 7= HCN /1 CO,
2 J5 Fi NaOH ¥ ¥ 5t HCN # 17 # . 7 DSM
09I THREEKEZHGT, ZRUMETRER
BB EIRE L 954.8 mg/L A 6594.5 mg/Lo
1000 mg / L WA BACYIEW, TEREF 150 C, ¥
B 200 rpm B R MEHE 1 h BI&M4T, TELIKRE
BEAEAL R 92.1% 1 Pty 99.5% i) Pd #2381

ERHESEEEZERITEML, BHE
R EEBE ERKBREMTH#T, REBFM,
TZHER, #&HE, BXRERF. B54h%F
T2, REREATFE. SR TR
PR R O A R RAIE
44 KN-BHEIE

K-BEELZ, f—ERBELTAARK
AR BERETZ. HRESEEIZE
AR X 5 »

ity B REAKEEE-BELEAES
MILZ, M Pd/ALOs BRAEWFIH EEE, Pd ME
WL 96%. ZIEHRRFA KIEBE, REER
BUHEBESBHERY, BRI KERE, B
HREAEKES, BBRIE, BEKAHEIRE
g4

k-BEBEATIZRERK, TZEE, 18
B T REER o
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Johnson Matthey 24 7] ® F¥ & T Aquacat—j&#
R AREME (SCWO) o fEKIRBIGAEE R E
51 (FE: EFIEH 647K #1221 MPa) %4,
BERNERNKAES, SHERBHIRENLN
FKEHENPM ORARRE, FHERTE
MLAIEA . EEARFEARNE FENRFRE,
FEERREFENRNELEBT. FERTAZ
SHRMBSMERSE, SABHREGEERA
B, ARBLARRIFIRAKMNEHR. S PR
FRRRRERENY T EEIHEGEAAER.
WS. Jennifer LI P R TEBB R ZE LK F
R SR R YR BUR BT/
. NLE K=& KY PFDA-SH. P(FDA-
co-DPPS). P(FDA-co-DPPS)-SH FI TREU4E ., $REX
SRREEBIEAR ZEAKFET, &FHNE
FEIH S (40C. 25 MPa) , ML AR EL
BB, HERER 40%, REUHIH 100% B EUL.

Bk @AEULENMEL, #isRKENL
ERRBEE: OEBIEFRKF#THENRE
EER, KFJLFE A DELBE L7 8
WEREN. 78, BVEVRELEEEYRE,;
Q&R TH Y B FEAHE S ERER; X
RN EE ABERFHRT, PER-RIESHR. 6
HET, BEAKEAERITHEE. HANKR
R, MHREERT. HEATELFRRFR
BB, TEIHFAH, BN AEIT.

5 8 %
BEERATRENMBEARU BT HESR,
B AT SR B TR R RO W REBUEA.
BT RRIES.
51 ERFURE
RRVIRERRENIEGRTE, HMARIE
RRAM N AREREIREM A - KR L.
HERX AL, THEEMARMEZ GREEH
FHEBRTHONSHREK, RERBIMAEMLA,
BEXERET P NELESY, WERAKE
B AR T PR &
RELPBETRELENSEEEN
A, MAZREFHATIRR, REREKERRERA
90C. KAy 2.5 h K& TRHE, LR HEK
WIAE 9% U £ WESEE, BERBT G
IIANEUK ERERFEAL IR R

TR BT
H,PdCl,+3NH; H,0=[Pd(NH,),|Cl, | +4H,0+2HCl  (5)
[Pd(NH,),]C1,+2HCI=[Pd(NH;),]|Cl, } +2NH,CI (6)

HEE. HBBRUEE=IR, BIMERK
EIRT 98%..
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EMEFTERTIEBRPE — ML MHH
BEBRHER. ERNERFFREE. BABE.
B, WK, BB (RS) - HiEE (RSH) « B
HR% [36]0

HERAR SCBPANRLY, BEREN
Pd-S 8 7% B PACL-(R'-S-R): F#E &4, ik
BHRE, ERHNTTNEKERERKEMEE
ERNBEBEPRIEFEMER S EE. XN
KRB PR
PdCLZ{+2(R‘-S-R)(0)=PdC12-(R‘-S-R)2(0)+2C1' (7)

M RRENARELE, % EEE, XHE
BEMTRE. i, MBHANOESRK, 2
B RAEEH, BNLIHH RRIIREE.

#BE S R T 4RI BSO B Pd K
tEgE. ZR KR, £ C(HC)=(0.1~4.0) mol/L W,
BEESFE I _EFH, BSO X} Pd2* R ER 22 #1fn ;
f£ C(HCl)=4.0 mol/L B}, Pd BIZEXE > 99%.

Reddy % ™ I F/KR HRRERLT, BH
BrEEHH. £, % 8 B5FF, ng
HB N LIX 841 FIMEHB A, 34 LIX 841 1£
PSR > 02% 5, BEEEEFEIRER, 4
LIX 841 MIIREF Z 0.5%, LN 2> BEERTFM
507 2 26584, HMEMBEFUREXREF,
FZEBB P MARRMERAOBESBRER, B
BIEEAKBE, HBEIRFEE > 99%.

ERUER R R IE X r. XA
HBAIFERF, mAoEEKREEFHRERE,
ERFAT AIEA R, (ERF LREBFINH & H,
BAR, ERER, SABEEFE.

53 BFE

BIRBERAABFREANSHEBRP NS
FREZBRMNTHT BRI E. BFXEMIE
WRIEHFT S EaAMMR, 775 0mmRiE. SRR,
. WM. Eat. MRREAEALEEM
7%, BFABFRHBEREERRXEFZ M, miHEk
ERBAVREEGHETF, IUEHABREBYEH,
B B R LABH B F R B IR B & o

ok o WS 10 & R 3R IR BE S (PVAAO)
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BEARRME, EHRRME> 9%, B S%HR
5 0.50 mol/L FEERVA WL, ElURERIE 99% L .
GG, BRAZEFRKEGEEREDNE, F4E
EE, ATTR2E. EX.

HRAEYWHRT DT-1016 A E 7L #
RAEXT R E Pt. Pd MR FHERE. ERER, &
0025 mol/LHCI /M, FHEE N 0.5~ 1.0m L/min
B, PAMPAREERREE, RRESAA
99.60% #1 97.95% o

Ramachandra % ) F LIX 841 # Ala-mine 336
£ A0 3 &M T ZBRMH4AFE, 25/ 0.5
mol/L FRARFN 0.1 mol/L ERERVE ML, Bk &Ry
£ 99% LA Lo

Nikoloski & 2 %t ] & I B¢ ¥4 M g (Lewatit
Mono Plus (M +) MP 600)- F & IhREPEM FIE (Purolite
$985) « WRARETHREMEM FE (XUS 43600.00) 4T T
MR, FERATENRNBRER. AR
FRATHAE MM S (XUS 43600.00) ZERE 040, 40
IR R R B, R TR 1%

6 i #®

ZIZENTZHAASHARE, X TERE
W HREKIEY, OF THMBBITEMTZ.
KETLZABREEAFILERE IR, BKES
B, BREERE, EEEIRETERERERE
NHER, HEFERKHE— S EE, SBRET,
WEERE, REEX, ilA R, RRARK,
EX RSP HISEE, BETE (2 IBENR
+ MR ) B TFEARBARE, AR, HiE
W, CERANT/NEA IR ZE B ALF B AR
BYRKFTE. BETEHNEEHSARABES
EEENRK, BUEERERE. B, ZEN
KERKMEE GRS TBELZHNNAH, K-8
BALIZRELK, FEARKIMEIIARA,
HBlEREFEE—SHAREE.

AERBHETES, BEBREARSENEL
%, RTZmEHs. RESEXK, BRAFEEER.
REBRBEREME Ham, HELUNAE. BE
TSR AEEKRTZS, ELBHBEPEHS
HEGGEEMEN E4, BRBBFREFFYRE D
HEERH. dMBE, HFAFR—FMHELERR.
ZEFR. RERIACREHE, ERHBEPE
ERE B T T ER KRR BT .
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Review of Recovery of Palladium from the Spent Pd/Al,O3 Catalysts
Haijun Yan', Zhou Yujuan %, Xu Bin ?, Zhou Huarong ', Li Qian ?, Yang Yongbin ?
(1.Technology Development of Western Mining Group Co.,Ltd., Xining, Qinghai,China;
2.Central South University School of Minerals Pocessing and Bioengineering ,Changsha,Hunan,China)
Abstract: As one of the rare resources, the second resource of Palladium recycling is particularly important.
In this paper, the methods and techniques of palladium recovery from the spent Pd/Al:O; catalysts are
summarized. Three parts of pretreatment, crude mention and enrichment are reviewed according to the
recycling process, especially the crude extraction process is introduced in detail . At present, hydrometallurgy
is the one that fit the current green development most. The synthetic effect of selective extraction of
palladium by pretreatment +coordination agent is the most promising one. However, the chlorination
method of hydrometallurgy has no advantage for the subsequent recovery of palladium in the leachate, and
the leachate after palladium extraction has not been used comprehensively. Therefore, further research on
high efficiency leaching of palladium and one-step recovery of palladium in leached liquid is the future

development direction.
Keywords: Spent Pd/Al:Os catalysts; Recovery of Palladium; Review



