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Research on Dissolution and Determination for Pd/C Catalyst and Its Metallurgy Waste
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Abstract: The problem of decomposing Pd/C catalyst and its metallurgical waste materials, and
determining of Pd content in them were discussed. These samples were ignited previously in order to
remove carbon and other impurities, and then melted further by using potassium pyrosulfate. After that, the
Pd content in them were determined by using complexometric titration and spectrophotometry,
respectively. For the blank samples of Pd/C which had been ignited, the recovery of standard addition was
between 99.4%~100.5%. It proved that palladium in these samples was not lost by igniting previously. The
research results indicated that when these samples of Pd content above xx%, even if the composition of
samples were complex, the method for determination of Pd should also select butanedione dioxime
precipitation titration. But for samples of Pd content below 5%, regardless of the specimen composed of
simple or complex by spectrophotometry and easy operation.
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Pd, DbDo 73766 1AM E PA/C 16 &k H HI Pd.
SHAFE Pd B9S2, R B4 A AN 5 25 A
HEAT T R B

1 SEE#ES

1.1 XB5EH

SXZ-A-10 B4 5 5f 40 (KN % B 5 3R A PR A
Al): SGH-300 A s aliE R A Z (BN RHpe b T A S
WEHMRAT): YFFK-50X330/120 & &0 4P
(KDRIEIARAR); 85-2 AUEIRME 1 £:4%
G M E B2 A TR AF]); WX-8000 U I X
(LRSS R K AR A R]); UV-2450 5L
HERT LA G BE T (H A By i)

Pd bRUEH(A): (1.00 mg/mL, 50% HCI, &
/DYF HNOs); Pd AR (B): (20 pg/mL, 10% HCI);
T 5 B0 g/L); ZKEW(1%); EDTA ¥
% (0.03 mol/L); Zn(NOs), r #E ¥ & ¥ ¥ (0.01
mol/L); NaOH & (200 g/L); NaCl & (250 g/L);
“HIE (2 g/L); HAc-NaAc 25 & (pH=5.8,
200 g JG7K NaAc, 20 mL #K HAc, JIZK Z 44 F 1000
mL); DbDo (1%, Hiil); FEIRERH; CHCls.
B I35 R b dll, KR LB K, SRk,
1.2 SEWHWE
1.2.1 PRI AR

Pd/C f#ALFIEL PA/C 16 &K EHAFE T 105°CHt
T-EIEE, HFREL 0.5 g FEHIZE 0.0001 g)ikit
T 50 mL B, BT DI RELER
700°C, fHIE 0.5h, HUH, #E. MO 5~10 g £
FRAR, Trul Bndh, A 2 RS E B AR
15k, HEMIRE T Z 700°CHI S sk,
KA T ER 10 min, BUH, A1 0 10 mL HC,
RSN fE N 250 mL Bebh, A HCl Al 5
TACK B IRBE S, bt BT B E g
g, WU, At e EEgud R 100 mL H =
A, HARMBEZRZIE.

1.2.2 BRI
1.2.2.1 i 52 v

PA/C G & KR : BIGE R T 250 mL Hpf
t1, i HCI & 0.30~0.50 mol/L, HIA 10 mL T —fi5
LT, P20 1 min, 5 & 30 min, i€ T —fi5-Pd
DUUE, H 1%HCl E SR E M APTiE S 3 Ik, A
1%ZUKPEM T Z5-Pd YU T IREFEMAH, RIRASE
AMEF . 110 mL HCl. 1 mL HNOs. 0.2 mL NaCl
W AT ZH5-Pd YliE H 2R 2R ERR, s

mL HCl, REZAZEIHIR, R, BH.

Pd/C 4L BHUE W T 250mL FEf .

3T BRI, RN 0.5 mol/L,
100 mL 7K. 5 mL EDTA ¥, #20Fn 20 mL
HAc-NaAc ZZMHEW, 07 W WIS, win
NaOH ¥ = pH~5.8, H Zn(NOs), bk 72 i i
EEVER B OO S, NeE.

T E B A SRR, BB R 10
mL Tl OB, R SEEh 1 min, FE 10
min. #EE0I1 10 mL CHCl; £ E 52, H Zn(NO;),
v T8 28 VAV 58 RV T B AR A R 2 s LA
AT Pd )&
1.2.2.2 5366

FEBUE i (Pd<40 pg) T 50 mL Lt A,
7K % 10 mL, M 5 mL 258, J8%7, A 0.6 mL
DbDo &, 8%, T 30~40°C/K¥EF i E 15 min.
HERRIN 10 mL =& e, PRGFEIL 1 min, i
WRENSWRFEE S, FTEAVHEBA S —
3RS, N 10 mL 8.4 mol/L HCLi&EW, F /5
P 10~15 s, FHTIRAUR TR -F2H/KER, BOA L
FHA 10 mL FAEKA, A 0.1~0.5 g To/KiR BN
WA, IRE], FRAERTER:. A1 em MU, PLIRF
2 EES L, TR KSR L & Pd A
LRI IE 7 (AApi=Asss-Asag) . M TAEHHLE 25
3 Pd &, 1HH Pd IS HE.

2 ZREWHE

2.1 AEGHEFME FEX Pd W2 R

H T Pd/C EALFIAT PA/C 1SR B S KR
HHA. Fe. ALO; X C Z2450, WMORFIIMAE TS
e, XPRFER o fRFTI 2 R R . R 1 AR A
R AFTIN 7 J7 ¥ KAL) 5 5 P S G 45 TR AT - O 4
Pl FEfG Pd ML, 7EFHGR L DA K B AR
AReds, EE S RMIE. @ SR Na,O, ik
FESE4s, (HEINT KB Ni, SR E & S,
T T Zi5-Pd JriE s, EEREs, M
orfEeRey, HOKENE AT T 806 LRI E IR
K. @ Kokeidft, WAL, EHEPGR AU £
IKFEATTEMR, e 5 SRR, (E3RER BN iR
Wit o @ Tk ELIEHMR, AR RA 4, MEss
B, EIMEZE. HH, EKB HCI-HNO; /4 &
TEARES, TR 2R 1 A5 SO RN 1S S N
O, TCIE AR RFIE .© EI R AR e 4,
e 25 R Hemfy, #AERIME, H DbDo 43 ot EEVEF
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Tab.1 Effect of different dissolution and determination methods on Pd determination

DbDo Y&k Pd/%

T =5 H-EDTA 247 52 M Pd/%

FE b IYRTT R — —
e ) W )
” J148 . HCI-HNO; LRI R 9.08,9.11,9.13, 9.09, 9.11 9.10 — —
paC Na,O, J&fi# 14.59, 14.41,14.72,14.74, 1449 1459  15.04 15.05 15.08 15.07 15.13  15.07
. ke, EAILE . HCI-HNO,
B4 N 14.84, 14.86, 14.89, 15.00, 14.89  14.90 15.04, 15.08, 15.12, 15.10, 15.08  15.08
- L HAR ¥
Kike EERRIRET 1AM 15.18,15.21, 15.19, 15.18, 15.11  15.17 15.29,15.21,15.25,15.23, 1521 15.24
1* HCI-HNO, {5 1 fift 2.42,2.60,2.51 251 — —
Pd/C HCI-H,O, T i fif 2.13,2.19,2.27 2.23 2.14,2.22,2.31 222
AL Kike EERRIRET 1AM 2.76,2.76,2.78,2.73, 2.75 2.76 2.82,2.84,2.86,2.83,2.82 2.83
IR 4.

2.2 ETERP B KR

2 2.1 ISR, IERMUERRERETE VAL RA R T
%o MHEEAN 3.00%K) Pd/C fE4LF], DT H-2%
B EENE, L TISMERE . R, IEHHE
AR X A TR 52
221 ARG

3 HEE 200, 500, 700 A1 750°C AT I MR,
GERP TR 20 R 2 o] W SRR RUKRS, Pd
IR TEA, e g R MK AR E: REd
(>700°C )J5 fift ik F2 I 87 ) ZARE I H o e FEAE 700°C
PR ORISR I RCR

R 2 BRREREWEQ" PA/C LR, KRR FZ 10 min,
EHIREARMER S )
Tab.2 Effect of melting temperature(2* Pd/C sample, flux

weights S times of sample, and melt for 10 min)

Ja iR C Pd/%
200 1.63,1.57,1.68
500 2.29,2.37,2.34
700 2.98,3.01,2.98
750 2.68,2.71,2.69

222 RIS [R] A R

AR 3. 5. 10 A1 15 min BEATIEMR, 45
TR 3. tHER 3 Al 0. SRR (R ECERE, Pd 7R
AgEa, MESRWIC BRI, Ha—E

AT iR RR S Sk, S5 R R . EHEAR
SRR TF) 24 10 min N ATERAF LT HOROR -

R 3 IR R MR PA/C BEALR, IBMRREEN 700C,
EHIREARMER S )

Tab.3 Effect of melting time (2 Pd/C sample, flux weights 5
times of sample, melt at 700°C)

S5 A B 18] /min Pd/%
3 2.53,2.57,2.48
5 2.69,2.67,2.66
10 2.98,3.01,2.98
15 2.88,2.83,2.89

223 JEFHIHERIRS
ZIAEHR 3. 5. 7 A9 £ TR RS AT
Wi, 2RITR 4.

£ 4 BHREME®Q" PA/C HELF], 700°CHEME 5 min)
Tab.4 Effect of solvent dosage (2* Pd/C sample, melt
at 700°C for 5 min)

&I (%) Pd/%
3 2.29,2.23,2.18
5 2.98,3.01,2.98
7 2.96,2.98,2.98
9 2.86,2.83,2.89
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HEE 4 770, IBFE/DES, Pd MREATEE: 16
FRZh, I ANKERNE, SFEUEH ISR R
H o FA T BN IR RE B 5~7 F5 I RT3 A B U 38R
2.2.4 AFEERFZN

ZENTLLSEES, XA AR TR PA/C AL
7, FRELZ) 1 g BEATFA AR X T 20 BN 24K Pd/C
BEIE NI RBE & o i se4x, RIFREXZ) 0.5
g AT I

£ 5 HEEREE Pd AR EIRATE R

2.3 FSERBETHARE S Pd 37K AR

FREXZ) 1 g iR TR IR, N Pd ARvER
W HCL g PACL, BL i) Al H &[0 & N,
W, Koke, SEERAISHIEHITIE, SRT
5. MR S W KA EEAN EE NS
Pd 7 [B1CE 5 51A 95.8%~99.1%11 99.4%~100.5%,
HEBA TS K i RE R 51 2 Pd B 2K .

Tab.5 Analytical results of recoveries of samples with standard addition of Pd

. A Pd LR Pd BTt A 1 R0 1 Pd
/mg W 5E 1 /mg Ell A W 5E 1B /mg Ell A
Pd/C-1 25.168 24.118, 24.278, 24.599 95.8~97.7 25.014,25.117,25.169 99.4~100.0
Pd/C-2 25.168 24.492,24.706, 24.920 97.3~99.0 25.066,25.117,25.220 99.6~100.2
Pd/C-3 8.8088 8.5093, 8.6046, 8.6855 96.6~98.6 8.7383, 8.8194, 8.8528 99.2~100.5
Pd/C-4 8.8088 8.6062, 8.6855, 8.7295 97.7~99.1 8.7824, 8.7994, 8.8176 99.7~100.1
2.4 AFESHT Pd/C 18 &R FHRAFE, Pd & E=10%K, HTH-2%450H

FREC—E IR, 1.2 2 ikt T 1.
SBT3 6. HFE 6 T HI: X B 53 X ] $ 1) Pd/C
EAFREE, Pd &8 <S%HF, 23 6aREvkigss
REHTH -2 G T T EEE AW & o 0 B A 2R 1)

6 FEMITER
Tab.6 Analytical results of samples

SEVEIIAS Pd 45 BARE 5 FE 5 73 O BEVE I B AR )
A5 Pd FEA~30%T, T H-4%E T e i EN1S Pd 45
BE S CEIEER R EMZRR, WEiEL
SR 2 A R

b JEREVEIN Pd/% A -2 5 2 VE D Pd/%
" 5 /% FEE/% RSDI% 5 /% THIE1% RSDI%
17 Pd/C HEALF] 2.76,2.76,2.78,2.73, 2.75 2.76 0.66 2.82,2.84,2.86,2.83,2.82 2.83 0.59
17 Pd/C 16 &R} 9.96, 9.98, 9.96, 9.94, 9.98 9.96 0.17  10.09,10.10, 10.08, 10.09, 10.10  10.09  0.083

2* Pd/C Y64 K

28.77,28.93,28.84,28.69, 28.88  28.82

0.33  29.39,29.29,29.33,29.36,29.42  29.36 0.17

3 Zw

Pd/C AT PA/C JERHE A KRERT, 4
FERVEARAN P (58 A SRBORRE, R P IR Tl
Jefyke. HEMBREAME, Pd RA IR, Hig
VEfE .

D5E R & B (ex%)Pd B, o8 iU 20 A i B
T, NRAT S50t n ek, WeERss
PA(<5%)F, RRA G,
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