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8 E JH Dowex AGS0W-X8 PHES F 22 # % g 4> B8 &= L BURL ¥ b Pr.Pd Rh 7€ 1) T4 7L & Cu.Ga HfPb,
Rb.Sr.Y, B3R HEIR LI 1 5 H Dowex AGS0W-X8 FHE FARAMMIE N BB EME LM Lk HCIERE N
0.8 mol/L, W IEAL IR & g 4 em, PR RN 1 mL/min, %A 1% 0T K 447 &) E b br 7 ) B BCR-723 it f 4 i 3
B ,Pt . Pd . Rh A9 B SR EEY &, FHITE Cu.Ga . Pb Rb . Sr.Y M4 BB KT 94% , X EAFFEY
#) Dowex AG50W-X8 [HE FAHM B MR R EHM

¥R AEBOEE FRRE, HE TR, MR, =S ERY

1 5

HTWORERSH CONO, MBEAL SR BERGEE, FE M B N o mie s
ZREFNRE L, R = DRSS EERSRES, B TRIMA ¥R ERNMRER, &8
Pt .Pd . Rh & UIBUNBR TR R HE B R SRS AT A I ES RIS R . CAMRRN, K
SRLESWAKBRETEEE Y B, LAERXAFHOAKEBRGTER, A THETES
TE BRI o AN T 69 B R, 30 A0 2 R o 0 0 S B e B 0 R O B VIR BEE , MATRT 4 T B X BRSBTS R R

AU RGBSR R R PR BR BRI TR R — T H A PR TS
HATER AR S R AR T B W B BT A - v B & 45 88 F 4K 3% (ICP-MS) BB A % B THRJR
F &G (ICP-AES) FLfy B 7 IR ORI, Hovh ICP-MS R EHE R AHIR T E M P R #E T + 4
FEMER S, 2 ER Y Pt Pd Rh 1 ICP-MS M FE7E 2 M T4 | 3R PSR IE 3 FT I B HE Xf
F PLICEAE T, KA MERSE R, B T TH™ &, K18 Rh M1 Pd MMERR AT 45 R AL TR i 4k
EABFTE B TRTESSARTESE,

A5 R A Dowex AG50W-X8 P #SF 32 #5738 , ICP-MS WUl 5€ Pt.Pd . Rh 1 T TE , WET
T Z R AT R B8R, I S ERIRES B Y B BCR-723 XA #r , iER T A B A
RCH I B A RE JC R AE ICP-MS 5 89 T, 38 B T 3R 3 BOR A 5 7R Pt Pd \Rh B9 BRI &

2 LEEH

2.1 UEHE5RA

X7 B AR A B T A BE L (EE i 24 ) 5 Ethos-320 15 JE % M B4 T 1R R 48 (B KA
Milestone 23 @] ) ; A-10 &Y Milli-Q #8467k 3% & ( 3¢ [/ Millipore 24 7] ) ; AL A1 if R G AE IR s 4 ( LV ) 5 1L
MEFREBH(L=6cm, @ =4 mm, FAEHB ), LH#HWAE), HNO, (67% ), HF (40% ) ¥ K #8 44
%, HCI(37% ) Jy e 145 In #0 Ir AR (32 [E SPEX /A 7] ,1000 mg/L) ;Pt.Pd Rh 850 E AR MEWE I ( £ H
SPEX /A ] ,1000 mg/L) ; Cu,Ga Hf \Pb Rb.Sr.Y B 70 & b5 v 7 W ( B F A% 1Y i, 1000 mg/L) ; BCR-
723 BR oG 2 I B s o 400 B (B TR S B 5T o OB o A R SR B ST BT, B A ) s Dowex AGSOW-X8 3 R
BB E PR
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2.2 XRFE

2.2.1 SxERERARE BRESKEFRY P PrPd Rh MHEFZEFHICE Cu.Ga Hf Pb Rb Sr,
YHABEER, REHEZTERAFMEER(P/Pd/Rh 5 pg/L,Cu/Pb 100 pg/L,St/Y/Hf 20 pg/L Fl Rb/
Ga 10 pg/L), GBREXF b BHE 1T IR 70 25 40 A A9 Bl R R AR 4 1o

2.2.2 BEEAERIEMR 4 mol/L HCl B Dowex AGSOW-X, FHE FAcHumi g 1 d, %54 IE 7% 1L K
H'R, SRR A, it bomm B e 4, 4t /5 A S b AR OM IR B Y HCL 8 1 B i o

2.2.3 EIRME S ABUARIEME HCL A i Y Pr.Pd Rh R T RIB SRR | mLER EAER,
FEAE T e B HCE R BEA RE , WICHE 0 0 VR, 0 U 4 W P Pu.Pd \Rh J& Cu (Ga Hf.Pb.Rb.Sr.Y JTE & &,
Al B R TR B E . #A)5 H 50 mL 4 mol/L HCI X #4 fig #E 47 Bk it b 38 , kI /= 8944 g
ALIEEMEA, WER SRS KRR, % ICP-MS W& H .

2.2.4 HRLEHE BCR-723(iE ##4 ,Road dust) BRI EERE & Pr. Pd Rh 437 5F & 55 &l 09 B Fr br
W) . R BCR-723 XF Dowex AGS0W-X, PHE FA3 i iR AR E A7 AT M 00k, H R TH A AL 320
(1) MEFFREL 8 £y BCR-723 &, & 180 mg, % F PTYE @ E B B HMEEN , B HHENIMA 8 mL
FKA T mL ¥R HF; (2) ¥4 5 B Ethos-320 = HE %5 A SO TH AR R G, 43 P A0 I 8 - TR D % 800 W,
180 °C , 7 f# 15 min;900 W, 190 °C, A% 20 min; (3) £ 5 s % B IH M E 2 20 e BB FE i 5 WL & PTFE %
ML,EEZET NA2 mL Yk HCLZERZE T, WL RE 3 K, #{rH/R HF, 0.8 mol/L HCl FEA % 10 mL;
(4) ¥ FE S WL Dowex AGSOW-X, [HE 238kt , 08 THILE B 5 W A T 1ICP-MS {147 .

3 #REWE

31 MEBTESERK

F 1 /L 902 R4 AR 7 8 Tune solution) K488 49 TAE S HGR T, B MW BBR
TR A S RF IE 1 TS TS B (0 Be P Co i Ph , U 1 SR G 55 2 A
B A SRR (S B TS RLE 1.
#F1 ICP-MS{UBTHSH

Table 1 Instrumental operating conditions and parameters of ICP-MS

WS Auxiliary gas flow (L/min) 0.85 5 T3 Sample uptake rate(mL/min) 0.8

FE b 859 Nebulizer gas flow(L/min) 0.85 #4384 JE] Dwell time{ ms) 10
BHIS R Cool gas flow (L/min) 13.5 & B K Runs/Replicates 3
LB T AIh & Plasma power(W) 1150 F 7% Acquisition mode Bkl Jump peak
BI% e FE BT Points per peak 3 P45 Internal standard P M n

3.2 HEFXHWESRESHEN
3.2.1 HCLREMEE 2S94 0.2.0.4.0.6.0.8.1.0 F12.0 mol/L HCI 4 T IR &A% dE 7 W , i 12
F R [ % e A1 AN L B IR M T T B B ROCR i R FAERRIR R . #A IR T R ML
RMTRTEN DT BEHRNE 1, LR % 0.8 mol/L HCL/E Ky ik EHBRWKE .
3.2.2 WIEBE®RR 7ERE HCIRELRSE R, AR BIEHERER 34 S cm, L TRIRES
FRUEVE W IT B FAC oAb #8538 5 % 0 e ICP-MS 43477, B B s 2 HE S E ST R MR X &
sl fEAE R R 4 A1 S em BE Pt Pd \Rh B BECRE KT 90% , 350 b ik FIEO R IR FE IR =5 4 4 em.
3.2.3 HHABERENRE LA ER G R R T R MR T E B BRI
TR E 2 —, H0 5 o b 3 R B T 4 B T B SRR B S Ak T i BB TE VAR R, AT R BT T
ENERESE, 1L RVEE BRI RE &4 T, AR ERE T RS RERE P HAKETR
A e F AT T S B RCR AT T

R %8 T Pt.Pd Rh {9 (1Y S286 AT 40, 4 9 78 0.5 A1 1.0 mL/min B, & TRy IR T K F
90% (B 3) ; X BB FHMTESEMESHIMBMXR(E4), S HEN 1.0 mL/min i}, & FHICER
B 43 B R R T 100% , BT LAGESE 1.0 mL/min #E Sy BeAEA0 i I H 70 2 o
3.2.4 RESHBE BRI TRE RS M IEE S B IE 16 H RS0 M RIS -, MR RE b
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Fig.1 Recovery (a) and remove of interference elements(b) for Pt, Pd and Rh with con-

centrations of HCl
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Fig.2 Recovery for Pt, Pd and Rh at the length of 3 em(a), 4 em(b) and 5 em(c) cation-exchange column
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Fig.3 Recovery profiles for Pt, Pd and Rh with different Fig. 4 Remove profiles for interference elements with
elution rates different elution rates
(o) Pt; ([J)Rh; (a)Pd, (®)Cu; (m)Ga; (A)Rb; (x) Sr; («) Y; (@) Hf; (+)Pb,

BITE H B THEEFRAGE , LIRS T H 4, SLKRB,H 4 mol/L HCI YEUERLF , Bk 7
HEX 50 mL, B a] fRUER IR 52 & B A
3.3 ASEHWIE

R Y B UE PR B 2R 4 B 43 S Uy vk E SEBR AR G b LA RO PT SR, SR AR ME W I BCR-723 X FHES T
3 WA B S B AR HEAT AT SR MBI . BCR-723 A BB N E L, C RSB RY AL + 57
BEFE A AR PoPd Rh 547 B 45 B B BRARMERI IR ' . BCR-723 MG 258 B E IR B S , 47 Rl
FERIFH S TR 222 . 8 4> BCR-723 E4THEA Pt . Pd Rh Jll 52 45 R IR (£ 2) , LU0 2 8 5 bR viE(E A0
W&o 75— T, Bk HE b ,8 4~ BCR-723 AR F B F ML E Cu,Ga,Pb Rb.Sr\ Y WA B EH K
T 94% (£3) ,EBHETEEK,

RETHRITE HE 7EARE R A BURE b 2 B R BT 100% (B 4) ,{A 78 SEBR A% & BCR-723 th Hf
B ERERE(ER3), XEHTELFEHELRESEERBIEMIRE, W HF q 55 P K HE TE R
RGN, EE - MREMNELEAET, Bt Hf TEAEWHAE FLHEMENSE, CHEHREZHE
Z BRI P HE X Pe (AR 298 10% , A AT 29, H 2 % B B2 4 IF o, 7T 145 48 s 3n B HE X3 Pt
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FH' o RHRTIR TAERIEL Tix—8", %3 b PR C HECERERNR T H 6T 4.

# 2 BCR-723 ¥ Pt,Pd Rh (173 b7 5 5 K3 BRI HHIBETENE TR TENI B R E
Table 2 Determination results of Pt, Pd and Rh for Table 3 Remove of interference elements in platinum group
BCR-723 elements determination for BCR-723

JLE W E R HEE JCE Element Cu Ga Rb Sr Y Hf Pb

Element Found (ng/g,n=8) Standard values (ng/g)
SEEE
Rh 11.3+0.7 12.8 +1.2 Remove 98.6 100.0 99.8 100.0 99.9 0.4 94.0
Pd 5.540.5 6.0£1.8 (%,n=8) :

Pt 82.9x4.5 81.3+3.3

&5 LPrid R THEB S ) Dowex AGS0W-X, FHES FREMIE N B R BR TR, S EHFERERE,
) TR Bt 52 SR ST R A P Pd R B WE 4T

References

1 Zereini F, Alt F. Anthropogenic Platinum Group Element Emissions. Springer Press, 2000 3 ~44

2 Zhang Shu(3 ), Li Xiao-Lin( 22824k ), Song Wei-Min( REER ). Chinese J. Oversea Medicine Hygienics Fascicule.
(BSFEFZAF5H), 2005, 32(4): 206 ~209

3 Zou Hong(4B #t), Qi Hua(J§ 4E), Gu Xue-Xin( &% %), Tai Chao( & #). Chinese J. Anal. Chem. (4 # 4k
%), 2003, 31(5): 624 ~630

4 Li Yue-Fang(ZEH 3% ), Yao Tan-Dong( kM ¥5), Li Zhen(Z HE), Li Zhong-Qin(ZEHH)), Liu Ya-Ping (X1 F ),
Duan Jian-Ping( R ¥ ). Chinese J. Anal. Chem. ( 5-#4¢), 2007, 35(1); 37 ~42

5 Benes L, Ravindra K, Grieken R V. Spectrochim. Acta Part B, 2003, 58: 1723 ~ 1755

6 Gomez M B, Gomez M M, Palacios M A. Anal. Chim. Acta, 2000, 404 285 ~294

7 Zischka M, Schramel P, Muntau H, Rehnert A, Gomez M G, Stojanik B, Wannemaker G, Dams R, Quevauviller P, Maier
E A. Trends Anal. Chem. , 2002, 21(12): 851 ~ 868

8 Yang Yong-Xing(#%7 ), Li Yu-Lan(ZEE 24 ), Tan Ming-Guang(iRBI3t), Lu Wen-Zhong (i 3C . ), Li Xiao-Lin( 2%
BEAK), Li Yan(Z= M), Zhang Gui-Lin( 3¢ M) . Chinese J. Anal. Sci. ( 5 ¥ # 3% 31), 2007, 23(3) . 249 ~252

Determination of Platinum Group Elements in Airborne
Particulate Matter by Inductively Coupled Plasma-Mass
Spectrometry with Cation Exchange Resin

YANG Yong-Xing'?, LI Xiao-Lin"', LI Yu-Lan', TAN Ming-Guang', LU Dao-Jun', ZHANG Gui-Lin', Li Yan'
' (Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800)
*( China CEPREI Laboratory Reliability Search and Analysis Center, Suzhou 215011)

Abstract Dowex AGS0W-X8 cation exchange resin was used for the separation of interference elements Cu,
Ga, Hf, Pb, Rb, Sr, Y in airhorne particulate matter in the determination of Pt, Pd and Rh by ICP-MS.
Optimal experimental conditions for the cation exchange procedure were examined by simulant sample solu-
tions. The concentration of HCI in sample solution was 0. 8 mol/L. The length of cation exchange column was
4 cm. The elution rate of the cation exchange column was 1 mL/min. An international standard material,
BCR-723, for the determination of Pt, Pd and Rh was sued to evaluate the reliability of the cation exchange
procedure. The analytical results of BCR-723 showed that the determination values of Pt, Pd and Rh were in
good agreement with those standard values, and the removes of interference elements Cu, Ga, Pb, Rb, Sr and
Y were over 94% . This indicated that the Dowex AGS50W-X8 cation exchange procedure was reliable.
Keywords Inductively coupled plasma mass spectrometry, cation exchange resin, platinum group elements,
airborne particulate matter
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