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Development of Reference Materials of Waste Autocatalysts for Analysis
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Abstract: The composition and the property values of Pt, Pd, Rh for waste autocatalysts were designed
based on the current market demand. The process flow for reference material development, and the
homogeneity and stability were tested in present study. Characterization analysis and value traceability are
made for the materials prepared. According to variance analysis, the materials are homogeneous for Pt, Pd,
Rh. #-testing results indicated that the well-prepared samples stored under the normal conditions are stable.
The samples are collaboratively certified by ICP-AES, spectrophotometry and flame atomic absorption
spectrometry. The certified values for Pt, Pd, Rh are obtained, and the uncertainty for Pt, Pd, Rh are
evaluated. The reference material provides a basis for calibrating the instruments, evaluating measurement
methods, training Staff or assigning to other materials.
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AL 27 1329 4 69.2%; 7 5 Pt B HR Pd 1 — o
RFISE 5 4y, 2907 12.8%; 5 Pt. Pd. Rh I =Jufi
FIFE 6 4y, 2915 15.4%; & Pt. Pd {9 —JoiEALF)
14y, 207 2.6%. FES D88 & & (g/t)Tu R
#FH: Pt50~3600. Pd 50~8000 A Rh 50~500.
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Tab.1 Design for reference material for autocatalysts analysis
% Pt" Pd" Rh" ALO; SiO, MgO

e HU% 400 2500 200 34 30 14
5%ax Fe,0; TiO, ZrO, CeO, La,0O; BaO
RES % 05 1 8 3079 122

*: Pt Pdv Rh &N pg/g.
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Tab.2 Determination of main compositions in mixed

catalysts by EDXRF
5 %ax Pt" Pd" Rh" ALO; SiO, MgO
JRENE/Y% 388 1222 245 29 46 14

ﬁiﬁj\ FeZO3 TlOz ZrOz CCOZ L3203 BaO
RESE/% 064 055 6.7 13 041 042

*4: Pt Pdv Rh AN pg/g.
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1.3 Pt. Pd. Rh ZERNE

KR Pt. Pd. Rh S &
AR AT BAZ, B WM Z R 757
FRRBAEEL, ETRIGE. BERRA ST
RS EIEEL. AR A SR TR 4 KK
ASZIG R 3 M7k @ GB/T 23277-2009 16 REE
I ITER @ FEFLTIE-ICP-AES V(B FIP T ),
® KIAE T RO LS

2 SRMITR

2.1 W
2.1.1 AR

A AF RN 55 O RE s, BEALIREL 15 AR
it SR X 2R 5% e e i KO FE 3 BT SO i 2t
AT IR o BN RE AR AS R 8 52 0 2 2K
2 MOEREIR G R T E 0, TESE F
HH4 1.90. 0.87. 2.13. 1.29. 1.41. 1.40, 1§
INFIEFUE F=2.430 YISV G PR
LV TE-ICP-AES vEM5E Pty Pd. Rh BRiEAE, S
L FRIRE AT Y S & AG . ICP-AES ETHHE TS F
4 0.66. 1.33. 1.24, ¥/NTIGFAE. HoFE s rI3
SIPERF AR
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Tab.3 The total original data of Pt for characterization
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FERF IR 2012.06~2013.06 AT, SRHmEIL
UUUE-ICP-AES ¥:4F Pt Pd. Rh i#4T 7 20k,
STRE AT — 4 HFE E VIR 5 . Pty Pd. Rh
132 8 AR, BT — SR . ¢ KIS
R8N, THHE EX/DTIRFE, SRR F Pt
Pd. Rh (HII0RFE T REFHI— 80, 7RO RTEIES
I ERAT S5 A SRR L R AR E
22 EEASHT
221 EAE T fH S = A

M5 JIG 1006-947H5K 245 I £ Ry vk,
MO EEAR—BALT 6 4. HAARDST 6 AR
W . T WHBREWIRE, F—440 M EA
A (1) 590 e ., R — 7 VR A RN 3 34T 20 #T s
ANFERAE 53 AT — N e A SR

ARSZIGIRE T 3 MREEE L AL A6 IR
BRSSO HT ok 2 SFOHRE R SR h
AL TR IS 26 =F & 2050 1) S 36 5 R X Ry ff it
AT REAH - 3 Fl 9 BT KA SR IR SO 20T Pty
Rh [k R BB IR, e 45 AN ERAR, 4 R
Rzt Pd AT T @B W1 Pt. Rh 20 5I3KAS S
HIL 56 N EEHE; Pd 343 6 4L 68 A (E £ .
HIT3% 3~5.

P . | N5E Pt Kdfe/(ng/e) S T,
5 M5EAE x; SR PRAEDRZE
1 12 319.9,322.4,321.9,318.0, 319.1, 323.0, 322.6, 320.9, 321.7, 322.9, 320.3, 303.7"  321.2 1.66 ICP-AES
2 12 318.1,311.8,315.2,310.8, 316.5, 319.3, 312.9, 310.5, 312.3, 314.2, 317.8, 321 .4 315.1 3.56 ICP-AES
312 322.8,321.7,321.8,320.1, 320.1, 319.4, 320.2, 317.9, 320.4, 319.2, 316.6, 321.4 320.2 1.73 GB/T 23277
4 12 325.4,317.4,327.6,319.5,321.1, 326.2, 314.3,314.5,317.0, 312.2, 312.9, 312.4 318.4 5.58 GB/T 23277
5 9 319.6,313.6,314.4,320.4, 323.0, 320.0, 319.9, 319.1, 317.7 318.6 2.98 GB/T 23277
E: AREBERE RN AR, &R, ASHSTHCE,
4 F(ELE Rh MRHEHIRICE
Tab.4 The total original data of Rh for characterization
P . MW5E Rh £oh/ (ng/g) e
7 TFEAE x; S AREDR 2 s
1 12 226.6,232.9,232.4,231.0,231.9,229.5, 231.5, 233.0, 227.7, 231.4, 230.5,223.4"  230.8 2.08 ICP-AES
2 12 221.5,221.3,223.0,220.9, 226.6, 222.1,222.7,223.2,225.8,224.0, 225.5,225.2  223.5 1.92 ICP-AES
3 12 227.0,231.1,230.9, 229.4, 233.6, 233.5, 222.4, 228.6, 230.6, 227.3, 222.3,223.0  228.3 4.02 GB/T 23277
4 12 227.0,228.2,227.9,224.5, 222.6, 223.9, 232.5,231.1,225.7, 223.0, 227.0, 220.2  226.1 3.56  GB/T 23277
5 9 217.3,216.1,212.0,224.0,220.7, 215.8, 214.5, 209.9, 215.3 216.2 424  GB/T 23277

e AR RBEREREN E DR, &L, A5G



52 &R %35 %
R 5 EBETE Pd HEHREIEICE
Tab.5 The total original data of Pd for characterization
P N5E Pd Hida/(ng/g) e
. n — - W5 J7 1%
b W5 A x, T4 ffix FRERZE s
1138.9,1172.9, 1168.1, 1169.7, 1166.7, 1146.7,
1 12 . 1154.9 12.75 ICP-AES
1148.2, 1159.4, 1150.0, 1142.6, 1140.6, 1109.2
1138.8, 1158.9, 1140.5, 1139.6, 1146.0, 1154.3
2 12 1138.3 14.19 ICP-AES
1111.7,1113.5, 1134.1, 1138.8, 1134.3, 1148.9
1152.9, 11554, 1139.3, 1145.5, 1141.2, 1144.2
3 12 1150.7 8.70 GB/T 23277
1165.8, 1165.6, 1148.7, 1154.5, 1151.2, 1144.0
1159.2, 1164.0, 1158.3, 1161.6, 1162.1, 1158.5
4 12 1146.7 19.06 GB/T 23277
1145.2, 1138.3, 1148.3, 1141.3, 1124.1, 1099.9
1146.4, 1135.4, 1136.9, 1158.3, 1165.6,
5 9 1150.1 10.89 GB/T 23277
1162.7,1154.4, 1148.4, 1142.6
1157.6, 1158.5, 1157.5, 1151.8, 1151.5, 1157.4
6 12 1151.6 5.29 AAS

1151.9, 1146.6, 1147.0, 1148.9, 1147.7, 1142.3
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A, PR BB E AN T LR T 1) BIUNGE
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(2) IESMAL. Pt. Pd. Rh @ EEUESE
BRT 50, M ZRL-EFE AT . T
K S8 Tep 20BN 0229, 0.294. 0.229, /)
T AE 0374, RMIEZES> Fi o

(3) Al HEEERL . F LSS Pty Pd.
Rh &4 PEMEMT EBRHERE .. 2%, Pd F
H— B, REERE, TLURE.

(4) SRR, FIAL ST (Cochran)id! M
FHBITIMEZ MR BHERE . 2%, Pt A
SEFERE, Pd. Rh #2256,

(5) ARAEMEMIRAE . 4B PIME 2 TR SRS
i, DUV MEAE B AEAG THE: & AT
B 2 (B AN SRS FE , DU A AE s EEAG THE
RltE, Pd. Rh PRV SEARSFMEAE A b oA,
Pt LUINBCE AN N e THE . @i, Pt
319.8, Pd & 11502, Rh & 225.1.
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SPEE B AR O Z2 Ak AR HEAE ANEf e B2 . bl Tk
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AR EWEE KT 9% AT BRI THE, A
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A EFETF R AR
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HKEN 99% 1 HI R AE -

UL EEEICE Pt. Pd. Rh IHEEE LA
HERII T3 6.
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Tab.6 Recommended values and uncertainties of Pt, Pd and Rh

JLE A BAEANE HEEE/(ng/e)  AEE R/ (ng/g)
Pt 5 56 319.8 *+1.5
Pd 6 68 1150.2 +18.0
Rh 5 56 225.1 +9.7
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Tab.7 The compared results between measured value and

certified value for reference material SMRAC-99 and

SPMC-1
i . . ISAFE/(g/t)
FRUERE S W€ J7v
Pt Pd Rh
T ILyTiE-ICP-AESP!  884.6 855.8 208.1
I3y R 880.2 865.7 203.2
SPMC-1 e
JE T L) / 8894 /
ZEAG 895.9 888.0 203.1
T ILyTiE-ICP-AESP®!  771.4 320.7 121.4
I3 R 773.0 310.5 121.7
SMRAC-99 ]
JE T L) /3214 /
ZxEAG 774.5 324.6 119.4
3 i
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