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B F AIHNERALGEAFESANME KGR DETFORERTR, £ ICP-MSHET
EEMETHFAM, HET P Xl iEs s, LALABGSELGT, 28580 (%
-tk BL) H2.5h, BLEBMAXRSHLLER, RAALTHLAT UARL
e AKX ICP-MS M F ik, FMMATM (SRE) <Spg/g, wAABKEALAR~ IN%EHRN,
RSD% < 10% ., # £ X, ik, f4E, HR4-SNFHLEHAL AL TR E R,

X@iA ICP-MS HeH HEEHA HLE

ICP-MS B4 rH AR PHRERRB
BARMFE, AAHFRBEEES, R
%48, KA XX T ICP-AES,
MFH L TEKEE, ICP-MS XNAILITE
HABHRA: BFBR. BAERE|EW
ZHBERERAD; SR L TRNRAEEM
W, RigES, AITFRAEMESH., AT
Hagp-WHIeREREALYFIHRLERT
KWz, A TEECESNETEZEP
“RERFR” WRIEER, FETFARMXR
A m Lt E R MO, MOH*, MH* #l
MOH,* S ZFF&F, HHEKREERMEN
HBE-FME &M, BEACREN SR
—HER P B LT EM ICP-MS Ul &
Fikh, RKEXAfEMELT 4 "B LHRE
TR,

HERBE LR R R, RA 2 R EY
Eufi™S R, MESALEBEHERIHAELD +
MtaBEuTER, BETEXMMETENIET
MRy, B FRAMETE T ®
Mg, A F RN ESEALYBEFEZIR
LEE, AEHEWNE, UAHTEES
B, CAZLSEEARWE T, MTEHRT
HaEAE P WABREHETENNEN
Wi, BERSHALEREK. FXFE
FHE&HHmMEAl, RKXERSTHERE.
R kS MW B M R AR M4 B R
MEE, BRI EE SR RILALY
PR EEABRTENMEFE, LTAT 144
Bt Z2fA ICP-MS W, MBS M AT
BT, MR, MET IR TETRE.

1 XEHS

1.1 {HFERHA

Perkin-Elmer Sciex Elan 5000 & ICP-MS {X#§;
24 (150mm x 16mm i. d, HEBKE);
Minipuls 2 B \AEEEZHE (Gilson AF), ¥%H);
fERA%E (BH); PoZEMRAE (160—200 H,
R RE); 15 M LTRIRESH; A 6N
HamEEYRHNBRBER AR ER
(1g/L, 2%HNO, (V/V) B®), FHANEEZRK
BERRAHRE; ARER: /8 10mg/L RN
Wb BB, BBE 0.5mg/L; HC ¥ ¥t .
0.50 ~ 1.2mol/L HCl (FAVR¥E NaOH #75€ ). HCl
P (1£2) HCl, FRRIRERI AN A, ik
BRI EE K,

2 REFAE

RS HI% MERRFRER 0.1000g BE 5T 50ml 452
#rh, A2m (1+1) HNO, %%, BA Som &
BT, €%, SEUMEER 5.0ml £ 10ml HLE
e, A Iml SEVRIE R, ERFEELL ICP-
MS#lE La~Er, Yb~LuX Y, B4 H Sml #1T
BEAEE, WE, €8T 1oml hEaEP, WE
A ERG R L RBEITE Tm ~ Lu,

AR GEERATEREE, WIERLA
WK EER, KBRSE, A éml/L HC 3
FIEk, FIKGEE pH2 ~3 &, KRB, 2K
5.0mFBE L RELHER, BHEEFRERN SO+
2°C, LA0.3m/min, Cm® MIFLE F4E; KRR
FERSE R, JT70.8 ~ 0.9ml/min - em® TR M EE,
FrmtonRmh e, % (1+2) HC 50ml ¥
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Bire A TR
ICP-MS WE &G E N NRE TS HM
BAERMATITE L

%1 NEIERSHRESY

BERE SN THR

ERZHE: 1.0kW
AXEE: FAIRAER (ALO BE)
BE: RAKZTE
ZiLR: XXNSFHBAR GFOEAWN)
BHSHER: 120/min (15L/min SE)
WEIYSHE: 0.8L/min
ZSHME: 0.96L/min
BREAR: 1.0m/min
B
HEEHEEN: 1-3%x107%Pa
ETPHfif: - 2850VDC
BWFEHIE: B 46 E 17

P 48 S 47

g0

RAEAE : 15Smm(BUFEFL 2R BLRBMAIER)
REEGE (N) FLE: 1.14mm
SEEEE (Ni) fLE2: 0.89mm
HAES: £ 140Pa

MESN

SHE (10%¥F): 0.820.1amu
R#HER: TR

MEHR: B

WERE: 0.3s

WES/¥: 3

EREKE: 3

3 ZR5iTE

3.1 ETRENERCENEE

AR EENBRENELIERET, N4
MIEW (200ng/ml ~ 1pg/ml) 7E 136 ~ 176 # £ 70
ERBREA#TEE, SETERPHENER
ZEFEFHEE (LE2) RHEFRMERRH
FFIRER. RRGEREA, 1) nWBETH
FHIF=%, LI MO* > MOH* > MH* > MOH,* )
WFE/D. 2) SHER I TRERE, EuniE
FFEFrf8K, HELYHEF M0 H-F
1%.0.05%
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®2 BUHNSRTETH"E

X (%)
MH*/M MO*/M MOH*/M MOH*/M
Eu ~0.004 ~0.05 ~0.02  <0.001

ETR

HT HEEETREN K L RETEN
LERTRBE, 7 0.5mg/ml BIKERETHTT
FRiAL, SR TH 3. AEIFALUEFS:
¥ Eu ik, I FHEMRKEBRE, KEZH
RN+ 20RO LS S M0 B R
FHORE, B FTERMEERTE ST, B5F
S5k cENEtYREERE (B 1), 23™
TR, RARKNEAREC LR/ LR
ERHIME T RAERE, WIGETHE,

£3 BRHMNBIFNELTR
RREEAEM (ng/ml)

R R gy 192G, gy H5Gdeee 16,

(FE%) 7.4 26.8 2.8 149 334

FRUWEE 470 144 8.3 0.4
FHRAH 151 BT EuH + Eu B '“EuH

'ﬁjﬁi‘i 167& 168Er 169Tm l'DEr m Yb
(¥E%) 229 27.0 100 15.0 14.3
FTWHE > 500 135 104 270 1.7

:Fﬁt%gﬂ 151 EUO’ 151 EUOH" ISBEUOH# 151 EUOH2 +

z—— _E
I

|

B 1 Ew0, BBAREEHE
W R EEN N E ML RS T& 4. K
BRESEEERENE,
3.2 BH#RESHRNESE
£ ICP-MS WIE B 4 + h i - 2 R iy ik
ROV -5 RFFRERIPE R, e S0 R E MR iR Y



W, HET H0H T REAOTRM NS LT
RIFSHEW, T T RRRFRTEX BB A
AMEAER, BUS T RIFAUBUR. X Aok —
HHHHE, BT RCPRAEE BRI AP A2,
A3 —3%H S0ng/ml T1 YE PR,
3.3 SMEHAERE

E/RLTRABTE, AXEEBREMEEX
BT BT 1CP-MS MR NRE, Bt
EFEKRE RN ERMEH . DENERBENR
BT TERMXR, KRPESHSHR
B, f/EREHR, HFEYNERMHERE, X
BRAKEET B, BT Eu HikH,
L Tm BEHENE, EETRSHIE-MEN
AEZENSBEH K, KEBEM 150mm x
16mmi. d B2H, Psy (160~200 B) W52
HEE 100mm, FH#F 10mg Ev,0; 4K, A SOng
EMLIEFATR, FHAFAREMRYE, 45 H
ICP-AES ¥:f1 ICP-MS ¥k W& E AT E MM L I+
BTR, LMt LA 2, ARESFERUM
YVERMEFIREE 1.2mol/ml HCl, FHATEVB®E
BEER, WR¥E 120ml f5, BEAAEREE <2pg; H1+
2HC150ml ¥E 0%, MM LA TRERTE L
(F4)o TERHE GEE-MWE-BEBR-TE) K

1 X 3000(261.0ru0y
800

800

HAS

[ 20 «© 0 & 00 o 10
m
T OSMNIA HAO T IOnOL HOY Tt LZrmolAL HO
a. MENEW

2.5h, KK T ERE,

R4 HEAPRLIZRATRONERLR,
RHM. NETR. MIREKER RSD% ME

WERMLX BHER NETR EREK B¥E RSD

(ng/ml) (pg/g) (ng/ml) (%) (%)

By 0.02 0.3 2.2 111.0 3.5
Pla 0.033 0.2 2.11 1055 1.9
W0Ce 0.087 0.3 209 1045 1.3
Wipy 0.018 0.06 2.14 107.0 2.0
16Nd 0.11 0.4 1.97 98.5 2.7
“1om 0.15 0.5 2.00 100.0 2.7
mEu ..............................
18G4 0.030  0.01 1.93 9.5 3.2
BT, 0.0087 0.03 1.8 2.5 2.6
18p, 0.054 0.2 1.91 95.5 4.9
1SHo 0.030 0.1 1.8 93.0 2.5
6p, 0.033 0.2 1.93 9.5 3.8
My,  0.0096 0.04 1.91 95.5 2.3
WLy 0.012 0.4 1.87 93.5 2.2
SRt 0.013  0.05 200 145 1.4
Myp*  0.0048 0.02 2.11  105.5 1.1
1yt 0.0054 0.02 208 140 1.8
« DEEMEER
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b. B L &RMN

B2 EwO, WL

KR, METRONE, rEWSRES T

ERREFENS BRI EESGT ,#7T
FERRE R (pg/L, 30,n = 10) . M E T B (pg/e,
105, n = 10) ¥ & Ffm b5 B WX B (3R 4). &
1.0mg/ml MEGEKET, 4 M B L TR ENE
THR < 5pg/g, 7E 0.5mg/ml BRI E T, MAR
A EARHERE 2ng/ml, T8 H H0AR EIRERE — A
92~ 111% Z [8], HXF 4R #EfR 2 (RSD% , n = 10) <
5% FTBNMFEERT SN LEHLALRE Eu

EHEAXYF UARLRETRERONE,
3.4 KERaH

EELBRELES, B FAEREEKEKE 0.2 -
0.5mg/ml &M4TF, 4B LILENLBMETRA
<10pg/g, HTHREREEREENBZRES
ARSI, X TF AN LR S 41+ %
FXEMRE, —MFKH 0.2 ~0.5mg/ml FEA4
B, FFTEILI T X K BREE AT AT, X
B RFITE S,
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Determination of 14 rare earth impurities in high
purity Europium metal and its oxide by ICP-MS
Wu Xing Zheng Yongzhang Liu Xiangsheng Li Jidong
(Beijing General Research Institute for Nonferrous Metals Beijing 100088)

Abstract In order to solve the problem that thulium could not be determined in ICP-MS due to the mass overdap of
europium polyatomic interference, separation of Tm from Eu matrix with Psg; columnn of small size was studied. Un-
der the selected separation conditions, the separation period including sampling-elution-regeneration was 2.5h.
Combined with direct determination of most rare earth impurities, an ICP-MS method was established for the deter-
mination of 14 rare earth impurities in high purity europium. The determination limit (= RE) of the method was
less than Sug/g, the recoveries of standard addition were 92 ~ 111% and the RSD% is less than 5% . The method
is sensitive, rapid and easy to operation, and meets the requirement for the product analysis of 4 ~ 5N high purity
europium metal and its oxide.

Key wor(k ICP-MS hlgh purity eumplum rare earth impurities column separation

= B IS B E= B Bs B ba= B = = b= B = Es = E= =

(L% 11 ®)
ICP—MS and its application
CHEN Dengyum
Tye Christopher Agilent Technologies Co., Ltad. (China)
Abstract ICP—MS can not only fulfill the element analysis job that is done traditionally by ICP—AES or
GFAAS, it offers the abilities to do qualification analysis, semi — quantitative analysis and quantitative analysis, it
can also do isotooe ratio analysis and can be easily hyphenated to many sample introduction techniques such as laser
ablation and to chromatography techniques such as HPLC, HPCE and GC for speciation analysis and field distribu-
tion analysis. ICP—MS has been used for environmental, semiconductor, medical, biological, metallurgical,
geological, petrochemical and nuclear samples analyisis, they are illustrated in the paper.
Key words [CP—MS Applications, Drinking water, Hyphenated Techniques, Environmental Applications, Ge-
ological Applications.
38



