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Study on Preparation of High-purity Palladium for Electric Industry

DONG Hai-gang, WU Yue-dong, YANG Hai-giong, TONG Wei-feng, PEI Hong-ying", ZHAO Jia-chun’
(State key Laboratory of Advanced Technology of Comprehensive Utilization of Platinum Metals, Sino-platinum Metals Co. Ltd.,
Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: High purity palladium is widely used in electronics industry and other fields, and the demand is
urgent. Using palladium chloride as raw material, the ammonium chloride precipitation-ammonia complex
combination process was proposed to purify palladium solution, and subsequently the purified palladium
solution was reduced by hydrazine hydrate for preparing high purity palladium. The results showed that
the impurity elements in the palladium chloride solution dissolved under suitable conditions were
effectively removed by oxidization-ammonium chloride precipitation and ammonia complex, resulting in
a pure [Pd(NH;)4]Cl, solution. After the solution was reduced by hydrazine hydrate, a 99.999%
high-purity palladium was obtained, and the total content of C, O, N is less than 355x10.
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Tab.1 Chemical components of PdCl, 1%
TCE Pd Pt Au Ir Rh
RS 375 0.0049  0.005  0.0037 0.0044
JCR Fe Na Ca Mg Cu
FiEs¥ 0015 0.02 0.02  0.005  0.005
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Fig.1 Experimental flowchart
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10%~15% 5z, dkEin ARBEEK, B2
EA. LR, FIMA SR TR, BRIE
BURRERTIE, FEERAERINS R (1~2)F7R
PR e A & &, 455 F3kR 2.
H,PdCl,+2HC1+H,0,= H,PdCls +2H,0 (1)
H,PdCl¢+2NH,Cl= (NH,),PdCl |[+2HCI  (2)
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Tab.2 Impurities content in (NH,4),PdClg 1%
JCER Pt Rh Ir Cu Fe
g 0.0037  0.0031 0.0038  0.0042  0.005
TLE Ca Au Na Pb
e 0.006 0.0036 0.01 0.003

% 2 nTUUEH, ST R Re A Rl B
LS RMEERN, HEEREPRTTRSE
W, HTHMmEMSHReEBARLAS TS
FAE A PR AN R DTUE , BRIk, 0 AR 4
B LR ZE . EIGRFM T, PACE FIFEA
W] AFELE, FE5 S A IR B e . T
PACL FL & & A fasE, AR A &b sk
DUVE T2 BLRE G i B S A [B) OB, 75 T2 S350t
VERURAGT . DR, S A B e B A o PR P A 4
Hl 25, A REIRIE R IDTIE R -

2.2 FKBECARRIAK

SRR TR SRR ATRE ,  FE7KIE I Bl 28
1% o 2k I B S5 R 7KV Ve R SO R R B . P
X4, I8N AR R A SR R B U e A
WARRREHE W, INEIFATEUKIL A BRIt . ZUKBLE
FIA PA(ID)S NHs. CUAE B BC & 4 B PR 22 53K
BEAT, FLR) H AR — 2 5 BRI 1 8 2 o
PA(I) ) &L BC & P Be 5 20K A il — &0 &0 A 4
([PA(NH;)4]CL). —& & & 4E([PA(NH;),]CL), X
PARRAC & Y1E— 8 BSR4 N TA B4k . SERRE L
AR, EHEE N L2, PSR AR
HOIIN % B 1) 2K, AR AT v ) — S 2 A
He I 42 ) B AR A A A BRI R TTE, IR B £
BRI AR R TR . RSB A BUTER I H
e M- E AR R Pc R S ENEAZ
AL SR, P AR A I B,
AN RN A E A e, TIES
5, ANERATUE R IMAZUK, S o E AT
RHALTIE T R RS, P BRI
TCH . BN AR RN

HGWISE: B AT m AR R ) T O 27
(NH4)2PdC16 +H,0=

(NH,),PdCL+HCI+HCIO 3)

(NH4)2PdCléZ(NH4)2PdC14+C12 (4)

(NH4)2PdC14+4NH3 ‘H,O =
[PA(NHs)s]CL+2NH,CI+4H,0  (5)

[PA(NH3),]Cl,2HC 1=
[PA(NH3),] Cl, |+2NH,CI (6)
[PA(NHs),] ClL+2NH; H,0 =
[Pd(NH3)4]C1,+2H,0 (7
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Tab.3 Concentration of impurities in [Pd(NH3)4]Cl, solution
JLER  Au Ag Pt Rh Ir Cu Fe
WEE 043 061 054 0.08 0.1 0.14 053

JZx  Ni Al Ca Mg Si Na K
WE 022 04 03 012 075 0.11 0.12
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1 SR AV R IR A G R S RIITE 1 pg/L
DA, SEBUAS 2R 5 1 40 5 .
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2[Pd(NH;)4]CL, +N,H,-H,0=

2Pd|+H,0 +3N,+4NH,CI+6H,  (8)
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Tab.4 Impurity contents in high-purity palladium (by GDMS)

TR gE LR OHE TR AR
Pt 2.50 Na 0.03 Ca 0.21
Rh 0.12 Cr 0.04 Zn 0.10
Ir 0.01 Ni 0.06 K 0.05
Au 0.28 Pb 0.05 Cd 0.19
Ag 1.74 Sn 0.08 Ti 0.05
Al 0.19 Mg 0.06 Ni 0.06
Cu 0.20 Mn 0.01 Sb 0.03
Fe 0.54 Si 0.59 Bi 0.02
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Tab.5 C, S, O and N contents of high-purity palladium /10
VIVEN C 0 N S H
oE 66.0 185.0 102.0 0.22 0.13
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