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Influence of Digestion Methods on the Analysis of Platinum and Palladium
in Different Ceramic Matrix Materials for Diesel Particulate Filters
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(China Automotive Technology and Research Center, Tianjin 300300, China)

Abstract: The difference in the efficiency of dissolving different ceramic matrix materials for diesel
particulate filter (DPF) will lead to great deviation in the determination of platinum and palladium content
in the sample. Compared with the standard acid dissolution, the alkali melting method has better
dissolution efficiency for different ceramic matrix materials, but the operation stability is poor. The effects
of various acids on the dissolution of an aluminum titanate matrix were investigated by orthogonal test .
The optimum acid solution to dissolve a 0.25 g sample was a .mixture of 8 mL hydrochloric acid and 4 mL
nitric acid and 2 mL hydrofluoric acid The recovery of platinum and palladium was 97.1% and 98.7%,
and the relative standard deviations were 2.86% and 1.50%, respectively. The results obtained by this
method were equivalent to those by the standard acid solution method, for the analysis of cordierite base
material and silicon carbide base material.
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50 mL, HX 2~5 mL SEAZE 10 mL 2585, 15 2)£50
T
1.3.2 Bl Ry

SR G R AL A I 52 J7 kAR, BRI
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Tab.1 Effect of the acid dissolution and alkali fusion on the
recovery of platinum and palladium 1%
ERIRELEEA  BRACEERM  EFH AR
Pt Pd Pt Pd Pt Pd
Bk 944 903 101.0 100.8 101.9 989
BERLE 954 964 975 978 975 918
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Tab.2 Elemental composition analysis /(mg/g)
TR KRN TR RER AL HAEM
Al 453.5 ARAEH 464.4
Si 289.3 410.3 265.2
Ti 244.2 0.2 5.1
\Y% 3.1 0.1 0.1
Zr 5.1 1.0 0.6
Ba 0.5 A A
La 3.0 EN oA ARt
Ce 0.8 0.1 10.7
Pr At 0.2 0.4

B 2 HEmT L, 3 28 S R R ES & & 22 )
B BRRREE MR N A RE & BRI,
REIEIER TLT- S AVER . #80E, EHASEMEEMS
HER S E IR
222 BREIFEIEZARLE:

W5E W B PR CRAA T 1K, AT KRR
TR 17 ol R VA AR s | P 3 R e i e,
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FREG M A 1) DPF HEAT IE SRS, B8R
FIHC LA BRVA BOR R . BT 0 IE AR Lyg(4)
RZEAEF TR 3, 505 5 B e 45 5K 1o B
R 4~6.
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Tab.3 Factors and levels of the orthogonal experiment /mL

IKF HCI HNO; HF H,SO, H;PO,
1 2.0 1.0 0.0 0.0 0.0
2 4.0 2.0 2.0 0.5 0.5
3 6.0 4.0 4.0 1.0 1.0
4 8.0 6.0 6.0 1.5 1.5
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Tab.4 The schemes and results of the orthogonal experiment L;¢(4°)
HCl/ HNOy HF/ H,S0,/ H;POy /%
mL mL mL mL mL Pt Pd

°

1 2.0 1.0 0.0 0.0 0.0 869 91.6
2 2.0 2.0 2.0 0.5 0.5 932 958
3 2.0 4.0 4.0 1.0 1.0 875 964
4 2.0 6.0 6.0 1.5 1.5 84.6 90.1
5 4.0 1.0 2.0 1.0 1.5 938 963
6 4.0 2.0 0.0 1.5 1.0 925 94.1
7 4.0 4.0 6.0 0.0 0.5 90.7 93.7
8 4.0 6.0 4.0 0.5 00 925 977
9 6.0 1.0 4.0 1.5 0.5 889 989
10 6.0 2.0 6.0 1.0 0.0 912 945
11 60 40 00 05 15 949 934
12 6.0 6.0 2.0 0.0 1.0 952 99.7
13 8.0 1.0 6.0 0.5 1.0 92.0 96.4
14 80 20 40 0.0 15 982 967
15 8.0 4.0 2.0 1.5 0.0 98.9 100.6
16 8.0 6.0 0.0 1.0 05 963 979

JKE 1 88.05 9425

JKF2 92.38 98.10

K3 9255 97.43

K4 9635 93.68

Wz 830 4.43
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Tab.5 Pt analysis of variance
F3ES s 2~F- 77 0 F It BEN
HCI 138.12 59.23 v
HNO; 25.18 10.80
HF 65.60 28.13
H,SO, 8.35 3.58
H;PO, 2.33 RE
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Tab.6 Pd analysis of variance

FSlE i Z=~F- 75 A F b TEE
HCI 42.41 28.91
HNO, 2.45 1.67
HF 59.33 40.44 v
H,S0, 1.47 WE
H;PO, 16.81 11.46

R FRsns:, BASRN 99%, HHERN 3,
ARG F G FHE Fo01(3,3)=29.46, ZHEREMIR
27 Mz LD F ) RT 29.46 I, WZFJ7
ARHIR KR AREERE. BIEE S 6, XTHMI%
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ENE. WMBIELZSTER 4, KHEERHAERN S mL
B, BRI SR et , AR 8 2 mL B,
B s [l e i e

SR, INNBERR 5, IR ZRA A E,
PN AR],  HIEAZ RIS 45 TR W B IR I\ & 6)
D5 PR TR E M. [FIRE, BRI Al
RIS Rm . R e X TR R AR M B A
FES I BRI L & . $hER A & 8 mL.
R HE 4mL. S8 HE 2 mL.

2.3 AL EERIIE

I3 AIFREL 0.2500 g 75 A7 B4R iR A Ak ik
MEER S 7 ASTATRE, KM HI 509 bRk B b
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Tab.7 Results of the accuracy test /(mg/g)
INEEE ) BRAGRE S A4 A
Pt Pd Pt Pd Pt Pd
1 0.0889 0.0238 0.1799 0.0438 0.3457 0.1121
2 0.0896 0.0231 0.1787 0.0435 0.3509 0.1125
3 0.0944 0.0236 0.1821 0.0458 0.3455 0.1136
4 0.0899 0.0237 0.1794 0.0439 0.3421 0.1188
5
6

4%

0.0958 0.0233 0.1814 0.0455 0.3414 0.1157

0.093 0.0232 0.1794 0.0439 0.3402 0.1105

7 0.0916 0.0228 0.1804 0.0422 0.3495 0.1135
SFHE 0.0919 0.0234 0.1802 0.0441 0.3450 0.1138
EE 0.0946 0.0237 0.1796 0.0449 0.3420 0.1155
RSD/% 286 150 0.67 278 1.18 238
W*/% 971 98.7 1003 982 1009  98.5
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2) KRB ERIR . e SRR BRIk
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SERRH], RN SRR 53 ) 2 BRI ) 2 R
Wa K125, o P R TR A BB 8 e o 4 M 5 el Wi e
ALF B IBRIE AN H 8 mL 3R 4 mL fisPR
A1 2 mL SRR AR 0.25 g FF i o

3) XFEIE S5 R R, ARV 5 0 i R IR
FRFLMAFE S A AR B BT 4 N 97.1%- 98.7%,
FHRT AR 22 20 0 2.86%F1 1.50%. ‘SHrHERSTE
TR T A A A AR SE M B 7 8 AH 2
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