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1[29— 44]
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RPHH_C Pt[26,28] Se[5l] Hg[52,53] A S[54,55] Sn[56,57] Pb[58]
, HALC ,
411 HPLC-FAAS,HPLC-AES
FAA S , HPALC-FAA 'S
[59],
HRLC ICP-AES DCP-AES M IP ,
teon, M IP
HRLC DCP , HRLC HRLC  ICP-
AES HPLC HPLC ICP-AES
412 HPLC-ICPMS
ICPM S ,
DNA (
) el ,
HPLC-ICPM S , =81 HPLC-ICPM S
ICPM S ,
42
(CE) ’ [68, 69] ’
, , [70]
, CE-ICPM S (26,281 150am x
50nm D , , 50ms ICPM S
1 049_ /Mmin,
, 3 7 PICI§ : 80%,
,14 PICIF 12% —14%



CE ICPMS '

RPHPLC : ICPM S '

' RPHPRLC ICPM S
ICPM S )

[1] CicchellaD,DeV ivo B,L maA. Palladium and Platinun Concentration in Soils from theN gpoliM etropolitan A rea, Italy: Possible
Effectsof Catalytic Exhausts[J]. The Science of the T otal Enviromment, 2003, 308(1): 121

[2] ) , , . ICPM S [31
, 2006, 26(4): 741

[3] . 8] ,1994, 13(1): 47

[4] , , d [9] ,2002, 12(1): 64

[5] , , \ [l , 2000, 19(4): 5

[6] . DDO [J1 , 2002, 18(3): 39

[71 . DDO [J1 ,2001, (12): 12

[8] ) 31 ,1995, (4): 7.

[9] ) , . [l ,1996, 17(9): 1367,

[10] , , : ) ,1997,25(1): 76

[11] , ) . 5] ,2002, 28(2): 77.

[12] RietzB, Krarup-Hansen A , Rorth M. D etem ination of Platinum by Radiochemical N eutron A ctivation A nalysis in N eural T issues
from RatsM onkeys and Patients Sreated w ith Ciglatin[J]. A naly tica Chimica A cta, 2001, 426(1): 119

[13] Dai X X, Koeberl C, Froscthl H. Determ ination of Platinun Group Elements in mpact Breccias using N eutron A ctivation A nalysis
and U Itraonic N ebulization Inductively Coupled PlasnaM ass Spectrometry A fter A nion Exchange Preconcentration[J]. A naly tica
ChimicaA cta, 2001, 436(1): 79

[ 14] Polkow skaM otrenko H, Danko B. Effect of A cid D igestion M ethod on Cobalt D eterm ination in Plant M aterials[J]. A nalytica
ChimicaA cta, 2000, 408(1—2): 89—95

[15] A Ifassi ZB, Probst T U, RietzB. Platinun D etem ination by Instrumental N eutron A ctivation A nalysisw ith Soecial Reference to
the Spectral Interference of Sc-47 on the Platinum Indicator N uclide A u-199[J]. A naly tica Chimica A cta, 1998, 360(1—3): 243

[16] , , . [l ,2003, 23(5): 14

[17] , , . - PI , 2003, 25(1): 63

[18] , , . 31 ,2003, 31(1): 48

[19] , , . ICP-AES [J1 , 2003, 23(2):
365

[20] , ) . N)8 ,2003, 23(2): 24

[21] ; , . - [91 , 2002, 23(4): 39

[22] , . (lIcPM 9) [3]. , 2003, 10(2): 367.

[23] — [31 , 2005, (6): 64

[24] Yang J M odes of A ccurrence and Origins of NobleM etals in the L ate Pemian Coals from Puan Coalfield, Guizhou, Southw est
China[J]. Fuel, 2006, 85(12—13): 1679—1684

[25] , , . [31 , 2002, 38(z1): 203—207.

[26] L ustig S, Zang S,M ichalke B, Schramel P,Beck W. Transomation Behaviour of D ifferent Platinum Compounds in a Clay-L ike
Humic Soil: Speciation Investigations[J]. The Science of the T otal Envirorment, 1996, 188(2): 195—204

[27] N achtigall D, Kock H,A rtelt S,L evsen K,W linsch G, Riihle T, Schlogl R. Platinum Solubility of a SubstanceD esigned as aM odel
for Emissionsof A utomobile Catalytic Converters[J]. A nalytical and B icanaly tical Chem istry, 1996, 354(5): 742—746

[ 28] Nischw itz V ,M ichalke B, Kettrup A. Speciation of Pt(Il) and Pt(IV) in Spiked Extracts from Road Dust using on-L ineL iquid



48 24

Chromatogrgphy- Inductively Coupled PlasnaM ass Spectrometry[J]. Journal of Chramatography A, 2003, 1016(2): 223—234

[29] , . Bl ,2004, 24(1): 1—5
[30] , . 91 ,1994, 22(3): 1—2
[31] , . 91 ,1995, 4(4): 367—369

[ 32] Tessier A. Sequential Extraction Procedure for the Speciation of Particulate, T raceM etals[J]. A nal Chem. , 1979, 51(7): 844—
851

[33] , , . Bl , 2004, 13(2): 154—155
[34] , . 9] ,2002, 3(3): 25—35
[35] , . . [l ,1999, 2(1): 10—14

[36] SinghA K,BenerjeeD K. Grain Size and Geochem ical Partitioning of HeavyM etals in Sedimentsof theD anodar River-A tributary
of theL ower Ganga, India[J]. Environ Geol , 1999, 39(1): 91—98

[37] , , . ( ) 31 , 2001, 14(5): 20—22

[38] W iese BO,M acleod CL , L ester IN. A Recent History of M etal A ccumulation in the Sedimentsof the Thanes Estuary, U nited
Kingdom [J]. Estuaries, 1997, 20(3): 483—493

[39] Forstner U. M etal Pollution in A quatic Enviroment(Second Edition) [M 1. Berlin: Springer V erlag, 1981

[40] Tretry JH,M etzS A Decline inL ead T rangort by theM ississippi[J]. Riv. Sci , 1985, 230: 439—441

[41] PresleyB J, Trefry JH. HeavyM etal InputstoM ississppiDelta Sediments A Historical V iev [J]. W ater A ir Soil Poll , 1980, 13:
481—494

[42] Ph Quevauviller, Rauret G,L ¢pez- SanchezJ F, Rubio R,U reA ,M untau H. Certification of T raceM etal Extractable Contents in
a Sediment ReferenceM aterial (CRM 601) Follow ing a Three-Step Sequential Extraction Procedure[J]. T he Science of the T otal
Enviroment, 1997, 205(2): 223

[43] Sahuquillo A , L gpez-Sanchez J F, Rubio R. U s=of aCertified ReferenceM aterial for Extractable T raceM etals to A ssess Sourcesof
U ncertainty in theBCR Three-Stage Sequential Extraction Procedure[J]. A nalytica Chimica A cta, 1999, 382(3): 317—327.

[44] Ph Quevauviller Operationally Defined Extraction Procedures for Soil and Sediment A nalysis | Standardization[J]. Trends in
A nalytical Chemistry, 1998, 17(5): 289—297.

[45] Klaus G Heumann Hyphenated Techniques the M ost Commonly used M ethod for Trace Elamental Speciation A nalysis[J].
A nalytical and B icanaly tical Chemistry, 2002, 373(6): 323—324

[ 46] Brice Bouyssiere, Joanna Szpunar, Ryszard L obinski, Gas Chromatogrgphy w ith Inductively Coupled PlasnaM ass Spectrometric
D etection in Speciation A nalysis[J]. SpectrochimicaA cta PartB: A tanic Spectroscopy, 2002, 57(5) : 805—828

[47] BernhardM ichalke The Coupling of LC to ICPM S in Elenent Speciation-Part II: Recent Trends in A pplication[J]. T rends in
A nalytical Chamistry, 2002, 21(3): 154—165

[48] RobertN usko and KlausG Heumann Chromium Speciationw ith IsotopeD ilutionM ass Spectrometry[J]. A nalytica ChimicaA cta,
1994, 286(3): 283—290Q

[49] A listair A. Brown, L es Ebdon and Steve J Hill Development of a Coupled L iquid Chromatography- Iotope Dilution Inductively
Coupled PlasnaM ass Spectrometry M ethod for L ead Speciation[J]. A naly tica Chimica A cta, 1994, 286(3) : 391—399

[50] JochenV ogl, Heumann K G Detem ination of Heavy M etal Complexesw ith Hum ic Substances by HPL C/ICPM S Coupling using
on-L ine Itope D ilution Technique[J]. Fresenius Journal of A nalytical Chemistry, 1997, 359 (4—05): 438—441

[51] Richard 3 Kraus Stephen 1 Foster and Howard E Ganther. A nalysisof T rimethylselenonium lon in urine by H igh-Performance
L iquid Chromatography[J]. A nalytical B iochemistry, 1985, 147 (2): 432—436

[52] BusheeD S, KrullS I'S Snith B, Jr. , Schleicher R G D etem ination of O rganolead Compounds by L iquid Chromatogrgphy w ith
on-L ine Extraction and U Itraviolet D etection[J]. A nalytica Chimica A cta, 1987, 194: 235—245

[53] Rgpsomanikis S, Craig P J Seciation of M ercury and M ethyimercury Compounds in A queous Sanples by Chromatography-
A tomic A brption Spectrometry A fter Ethylationw ith Sodium T etraethylborate[J]. A nalytica Chimica A cta, 1991, 248(2): 563

[54] EdmondsJ S, Shibata Y, Francesoni K A, Yoshinaga J,M oritaM. A rsenic L ipids in the D igestive Gland of theW estern Rock
L obster Panulirus Cygnus A n Investigation by HPL C ICPM S[J]. The Science of The Total Enviroment, 1992, 122(3): 321—
335

[55] W ijesskeraA R L, Henry K D, Ranasinghe P. The Detection and Estimation of (A) A rsenic in Opium, and (B) Strychnine in
Opium and Heroin, A s aM eansof Identification of Their Regective Sources[J]. Forensic Science | nternational, 1988, 36 (3—4):
193—209

[56] M cL aren JW ,BeaucheninD,Beman S S A nalysisof theM arine Sediment ReferenceM aterial PA CS-1 by Inductively Coupled
PlasnaM ass Sectrometry[J]. SpectrochimicaA cta PartB: A tanic Spectroscopy, 1988, 43(4—F5): 413—42Q

[57] DiasL F, Saint'Pierre T D, M aia SM. Detemination of A reenic, L ead, Selenium and Tin in Sediments by Slurry Sampling



2 : 49

Electrothemal V gporization Inductively Coupled PlasnaM ass Spectrometry using Ru as PemanentM odifier and N aCl asa Carrier
[J]. SpectrachimicaA cta PartB: A tanic Spectroscopy, 2002, 57(12): 2003—2015

[58] Enikoe Tatéar,V iktor G M ihucz, A nitaV arga, Gyula Zaray and Edit Cseh Effect of L ead, N ickel and V anadium Contam ination on
OrganicA cid T rangort in Xylem s of Cucumber[J]. Journal of InorganicB iochenistry, 1999, 75(3): 219—223

[59] Koelbl G Concepts for the Identification and D etem ination of Seleniun Compounds in the A quatic Envionrment[J]. M arine
Chanistry, 1995, 4(3—4): 185—197.

[60] BarnesR N. D evelopment s in A tanic Plasna Spectro Chemical A nalysis[M ]. L ondon: Heyden, 1981 302—332

[61] ' . , . (icPm 9) [3] , 2002, 23(3): 164

[62] Beauchenin D,M icklethw aite R K,V anLoon GW ,Hay GW. Detem ination of M etal-O rganic A sociations in Soil L eachates by
Inductively Coupled PlasnaiVl ass Spectrometry[J]. Chemical Geology, 1992, 95(1—2): 187—198

[63] HietalaA G P. A M embrane Interface for A queous Sample Introduction Into Inductively Coupled Plasnas[J]. SpectrochimicaA cta
PartB: A tanic Spectroscopy, 1990, 45(10): 1103—1108

[ 64] Inoue Y, Kawabata K, Takahashi H, Endo G J Detemination of A rsenic Compounds using Inductively Coupled PlasnaM ass
Spectrometry w ith ion Chromatogrgphy[J]. Journal of Chranatography A , 1994, 675(1—2): 149

[65] Ebdon L, Hill S J, Rivas C. Lead Speciation in Rainwater by Iotope Dilution-High Performance L iquid Chromatography-
Inductively Coupled PlasnaM ass Spectrometry[J]. Spectrochimica A cta PartB: A tan ic Spectroscopy, 1998, 53(2) : 289—297.

[66] ChicarelliM |, Eckardt C B,Owen C R, J R. Application of Inductively Coupled PlasnaM ass Soectrometry in the D etection of
O rganometallic Compounds in Chromatographic Fractions from O rganic Rich Shales[J]. O rganic Geochemistry, 1990, 15(3): 267—
274

[67] EdmondsJ S, Shibata Y, Francesoni K A, Yoshinaga J,M oritaM. A rsenicL ipids in the D igestive Gland of theW estern Rock
L obster PanulirusCygnus A n Investigation by HPL C ICP-M S[J]. TheScience of the Total Envirorment, 1992, 122(3): 321—335

[68] Zhang X, Stuart IN, Sveedler JV. Capillary Electrophoresisw ithW avelength-Relved L aser- Induced FluorescenceD etection[J].
A nalytical and B icanaly tical Chemistry, 2002, 373(6): 332

[ 69] M oiniM. Cgpillary ElectrophoresisM ass Spectrometry and ItsApplication to the A nalysis of Biological M ixtures[J]. A nalytical
and B icanaly tical Chamistry, 2002, 373(6) : 466

[70] RubiM I,M ejutoM C, Cela R Speciation of Organomercurials in M arine Sanples using Capillary Electrophoresis[J]. T alanta,
1993, 40(11): 1631—1635

Development of SpeciesAnalysisof Platnun Group Element

Lu ShaoQing SH1Yan-zZhi ZHu Rou-Hua’
(A nalysis and Experiment Center of Capital N omal U niversity, B eijing 100037, P. R. China)
a(D eparment of Chenistry, Capital N omal U niversity, B eijing 100037, P. R. China)

Abstract Thispgper mainly reviev ed the ecies analytical process and detem ination m ethod of
platinum group elanent, with 71 references
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