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SEEBAITER Pd WAREEEFRIETH

% & XNEWR RIFHE BAW
Cof I TR S B M S LSBT AT AR 621900)

BE 'Pd REEGRAEMEE, BRANSWNE. BT Pd R BT HA(8.33 V), ERREBEERE
(TIMS)HIE TR A B RCR IR, Fitk, RARETBERESEARNE Pd WEEIERE. A CEF T =M
KX Pd BGR B BRI AT T B0k, WY TaFs. BAA BRBRER SRR AN Pd MBERERNE
M. TaFs B EEETHMAFMEER, RAETBMBRRER N EMEY, RE%EE 107 8%, RAAR
WA RS RCRRE T 250 L, BEREMERED 455107, WET 2 pg PdRERIRIMRLLE, X
FIBSRRRE RS S R ), 1°Pd/ %Pd M BT HE SARREREN 036%, MEMENFERZER 0.14%@=10), iE
WX F GRS Pd BRI FEAL R LEM BT RERFHERESHE.

XA Pd, 1, AKREEEFHRE, FLAR
FESES TL8174

Wpd BKHEGHPBFRE, FFEH 6.5%10°a,

HAEFHN 0.14%, EFH¥E. RER. AEES
PR EBERIFRIME. FHI R E % B R RE K
B, Bk KERREDHLE, EhHEEIK
FHwRT RN S SENE RN
MES. "pd WRBIRTRESAOE, KX
PN R T RE R LB, TR T RIS II(E
B. KEGRT=YGELEEMTHESERIK, 4
RS pd & B R(10"-10D)E F/g B . A
F Pd KIS EBAL(8.33 eV), fEHIRTH HL B i
(TIMS)HI T8 2300 °C & MRXERE, Hib¥
FRRHEBERERANE Pd MEFEES.
R 4% R F RS S B TR I (ICP-MS) Rl &
P, SR, R INE AR F I (AMS)FF R T X
F 1pd Hyfnik S LN B FRRR, mEER
FRR S AT TS TSR ERER. ER
TR R EMIE, RREBERIEALHE
MESKERSNTE.

N T R AR R B SN E Pd B RR
MREE, STFEERE Pd ERABEBERIERNEE
MR R F AR L E RSN ER I BEER,
A& FBOR AT O B AR IR LA B E S, HF
REkFREETR. EENERENER. A0
Lo T BEEREERR L AR BRI AR = FBUR TR Pd
R T B S B R, AR AR S
FRixt Pd HIERIAE

1SS
L1 (XESEBRRF

MAT-262 RN CGEEMEBEAT): 2HHE 500;
EERGE 10°% BREMAETERRS. ZUE
BREL 10" QEHETH, 1| mVHETRES
2T 10" A

AR i

1.2 Pd BMIZEMNFREBRIZETIMS)FHEAR

STHFA T IR . BRARR SMFAE =
BOR AN Pd #3R TH F B R 1 23 AT O R

BRRRER R —Fh BN IBUR ), R piAh it
RN & — i BERR AL S R AR E
—REFREEFRIBENER, EREZILRY
&, ATCLERBR MR E . WO RA KR
REWER, FNERERGERME, LRI
EREANRPRE, NAENHURERETET
¥H, REHBENE. KM SiCLKRERER,
SHRBEHS, #&RBIRER .

R 58 2 R FH e T -5 Rl B T T
RO, ERUBATROEESETESRE T
RGN, X R — R L R T RS RRE

FAHEERFRAMNREIIRER@4.15eV),
R#E Langmuir-Kingdom A3, &)@ R IR
e, MIERFRE TR RE. FHrEsee
MABMLERERREE, UEHMTHUEET
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MEFE RS, FERXHERRTIEEE
PR F R SR

SISKA 1 pg-ul ' PA(NOs), B 10 pg-pl™
TaFs KIEW . 14 pg-pl™ BEBREER:. A BRAMEA
B SRARAHEE 1609 A BIR PR, &K
RN 2 ul RAR PANO;s), V¥, FHEN 2 uL BA
e RETR, ARBRE LS AKEE30s, B
HME2AER2s, REREE10ARKGs, B
ZBMRERERAE.

FUSETvE: REMINHER, FEARFE
REEFT 107 mPa. HIL ®Re )5, FIH ¥Re &
TRETE FA¥RAERE. W%, Bl aE,
B AaE, B, BUE%, UERESRENS
BRES T M yield FCHE. gain KEUE, BEFRERAE
%, UREFRIECEITRESAB B, RE4kEHY
RAsB, F# 103-109 FREFH T Pd &, Pd &
HIE, BEsts, ERETFREE. SR TR
BEES[A]. 7 BRI R AL

WETARBEEFE Pd BERFBERE. K
BHERBREWRIEFAMNRENE FA SR TZ
FAMNEREREFAM RO, FERRE%ENSE
BAE. EFRAOTFENTE. B EmMRmEn
SHEZNESFHE X, OB TR
MZENEERNEERRUENRE. FZEW
RSB REE, % ENFRNRBERE. X5E

EHRHMERMRLUT LR L, BIH Pd
B T-HLIT 46 B BERS BR T 20 RS HFE R A 5,
HEFREMHET, BhRiA2ETRALL,
RS ERBR, — BRI EE T RABILE
ETE.

2 ZWERSFR
21 AEBEREPEALFREIENRM

R 1 ARFEBER AR, S 2B 0 B
. PEGAEN2 ug Pd. TaFs MR EETH
b FREOR R, AR BB BRI U R A,
BOEREAE 107 B, FRIHRABEIER E
B, R LTHTREESRTPRES AN TMHE
yt, BEERBRERT, ZHESIRRRELE D
fEfkd, INABEFREEILR, AMREEERE.
PR L A RS R IR A T 2 5 UL, IR
R FIGIEE R B S R, BRERIERE
B3 455107, NLRERE, BT Pd NSRS
AL EPME, RARKRTEERILENE Pd B
REEMRAAR. HTRIEREEEE 107 B4,
[ B B R Pd B S A B ARIE(10°-10) 7
MR, NTHEUTHREME Pd BERK
Uty TP P B AL U R AR A

®1 PdHRMRIENENE
Table 1 Mass efficiency of Pd sample.

PR R BURH BREFRERE /s M E T / min i &
Filament type Loading reagents Maximum ion stream intensity ~ Duration Mass efficiency
i TaF
ki ars 1150 310 3.19x10°®
Single filament
R Ban® 1 500 1650 1.99%10°7
Single filament  Colloidal graphite
R BERRRERR
2 800 740 1.70x1077
Single filament ~ Phosphate silica-gel 70
SRt TaF
AR s 800 290 2.08x10°*
V-type filament
- 7y
i BAEE 5800 1180 422x107
V-type filament  Colloidal graphite
L R
A MR 6300 1250 4.55x107
V-type filament  Phosphate silica-gel

22 WRESPdHERNARAERRLNE

B 2FHERS5EERcRmER, EALE
BHXR, 5 ABRUGEEE“RE, WET
BAFER, EALERAE 1 950 °C EAFIEH Pd

BFES I, BEER LT, Pd B Fietfa ey
K. BREEGTFEERELTF 2300°CLTF, &
W Bk 1R 2% 5 W i 5 B0 & P

B2 &R Pd FEHE(PPd. ' ™Pd. %P4, %P,
15pd A1 VOPA)H K B TR TR, FAFRTH EL S B

100203-2



% &% WEEEAILE Pd K RRE BB IE AT

BHR PARETFHRBFEST. HEWTR, &R
MREREL, THERRIE, FENFRMLRFER
5 Pd BRBRNRFERENHDE, IERELIR
EMEXA4 T UARLT T PdETES.
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Fig.1 Relation between temperature and filament current.
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Fig.2 TIMS spectrum of Pd sample.

WET 2 ng RARPARBMRMRLICE, XA
BERREERCBOR A, SCREERI0E 2 R, P/ *Pd
WEFHESHREMRZERN 0.36%, MEAR IR
fRE A 0.14%:; '®Pd/ Pd Il & F 58 ShrtrE
9 0.49%, WEAMIFHERERN 0.15%. MEHXT
WRES Pd B, RMERHENERERENS
FESIRIF

BRHTAEERIEE FERRERERGEE2]
2400°C 45, FEULRRH T Pd BB MR &= H 8
EE) 107 BR . XFEXT T ng AT HRE Pd A GR

P, LG 100 s REE TR, KE#eT
HEHRINE

gesh, EFFRT Pd MAREERERARAKRER
WA . iR B R A NTIMS) & & B
Heumann BT Fithe 80 A&, FER TN
BEEBMEECRAEE FREEUSTRITE.
MR EMR T, RAAMRBEERENE Re.
Os. BETRCDELE TRERIINFIF. @iLLR
IERE, e T IRIIREE R EWIER RS
BRT, FERBNE Pd HEEAETF. SERLE
FERENETFES, WHBET Pd FREERRE
FEMERGTEREENE T, BEAEETHR
P B R T

HiTxt Pd IR RE SRR, EBR T
PR BB N T Pd MR R BUEAE 0.1 pg B
FFA . SIEEMKE ng LT HHE "UPd 45 K5
B, ©EEEZEN ICP-MS. IESRRILEEH
REF {28, ICP-MS B FIF N HEEMEEE K,
AILLER] 8 000 °C BE, HERE®BAITE Pd ]
PASE A ES . g a8 wk W] LA AR R
HEEREEE, BRWSIERFER Pd BEHE
F, X Pd BOHRIRBUE R B AT S MBS AR b &
K. ERATABERIEEES VDN, HEMER
ELEMEREE RS MRS A R RN, Fik
WFHEES Pd AR ENE, i ER
RAEAEBERE. mEMERA ICP-MS, g
Rt ERE 'pd H R, BUHBERSERME
PR SR B4 REATRIE, MXBREXRH
e B R 4 [ L R AR AR S AT R AL R LA Y
K. HEHAEBEFER LLA ICP-MS. InEEE5R
RSB EA, T RIES BN ERE RN R 8
FEERRSS, SCBUARE ''Pd AT,

£2 KRR PdH@EFEREENE

Table 2 Isotope ratio measurement of natural Pd sample.

106p 4/1%pg() FIHERARNAR  SERRMERE 105pg/1%pg® FIHERARX A SERERE
R = Nominal deviation #wzE Nominal deviation
Average and RSD Average and RSD

1.026 6; 1.028 6, 1.0292 0.36% 0.838 1; 0.837 7; 0.8398 0.49%

1.031 1; 1.028 7; (0.14%) 0.838 4; 0.840 6; (0.15%)

1.029 8; 1.030 6;
1.028 9; 1.029 5;
1.027 3; 1.030 6

0.840 8; 0.841 1;
0.839 9; 0.839 6;
0.840 4; 0.8408

e (1) '°Pd/'®Pd RAFFFRE: 1.0329; (2) '°Pd/'®Pd KAIFFRIE: 0.8439.
Notes: (1) Natural 1%Pd/'®Pd nominal value: 1.032 9; (2) Natural 105p4/1%pd nominal value: 0.843 9
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AT Pd FIRREEERESITEAR, Hfib
T TaFs. BRARASBHABERREER S =FEARIX Pd
FIBRIE R IR0 . TaFs FIRURE 2 T HAhpaFEk
R, A BMBEBERUBRMEY, RiE
£ 107 B, AR ESHHRERRER T
2fELL b, BRI ERIEF 4.55%107MET 2 pg
Pd BB R E A, %Pd/ ®Pd & FI9ME 545
MEMREN 036%, MEMHSHERERN
0.14%(n=10), IFHXI FRZES Pd BERAEMNE
OB B AT DR BB W HER B SR . @t %t Pd
AP B B AT A, IEBA T AR R
SFF Pd HRM R BUEE 0.1 ng BEREAL. DFE
v ng U RYEE "Pd RGN E RS, TFE
EEa ICP-MS. IiEBFEEFHEERIENE. B
REIERF ICP-MS. HE 28 B8R E 'Vpd 4
i, LR AR R R AR R SR A B AT
RIE, TiX 0 7 R A 4 B B o vl o 48 (R R A
BERRIT RN R AR . BB R T LA
M ICP-MS. IEBFERBEH, ROKELE
ENERERENREE MRS, LTHMBEE
197pd HI4347 o
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Analysis technology of high ionization potential element palladium by

thermal ionization mass spectrometry

TANG Lei LIU Xuemei LONG Kaiming YANG Tianlt
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract Background: '"’Pd is an important long-lived fission product of Palladium isotope which is important in
cosmology, nuclear technology and environmental studies. The analysis of Pd by Thermal Ionization Mass
Spectrometry (TIMS) is difficult because Pd has high ionization potential (8.33 eV). Purpose: The paper attempts to
improve mass efficiency of Palladium in TIMS. Methods: Three loading reagents including TaFs;, colloidal graphite
and phosphate silica-gel are compared. In the three loading reagents, colloidal graphite and phosphate silica-gel are
better than TaFs, their mass efficiency can reach 107, Using V-type filament, the most of mass efficiency reaches
4.55x107" which is twice as high as that by using single filament. Results: The isotope ratio of 2-ug Pd sample was
measured with the loading reagent of phosphate silica-gel, '“Pd/'®®Pd deviated 0.36% with standard value, RSD was
0.14% (n=10). Conclusion: The experimental results show that the measurement of microgram Palladium sample can
obtain good accuracy and precision by using appropriate loading reagents and V-type filament.

Key words Pd, Palladium, Thermal ionization mass spectrometry, Mass efficiency

CLC TLS8174

100203-5



