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WA, TEMELE L TSRO L WEERER Z8 1T L
T, EROEMENRDLESEIEE>TETEY, £hi
o T, EEMBETOMETCEOENSHIEOM L AE
INTWE, TAVF-RUREREISFEH2R TS
Sy VKEBRRP, FREET L PERE LTHESN
TWaH L L VLHEEIZOWT S, MEAHY OEIE~D
BARABEEINTWS, LaL, ThoBERBOERTHE =
v & VR BEERP ORE A % B0 MBI B
HiE, TP EIN TV Y, 0L BREEDPS, K
Tk VR OMEBEITLRE, BEMRERA 4 v
FRETT I v 7 AL AHEL, BEEET I A0
SHTEE (ICP-AES) R#FHEMA 79 A< -HE L (ICP-
MS) TRIBERET SO0 EBEMHELMTEHL ML
B RS T 5 HETIT o 2W3EIC 2T E LD
25D ThHAH.

B1E “FR” T, RUEoTE R L OHNZHME
TH70I, BREREMEOERSTH L=y 7V KOS
DEIEM & OWE R OBMELORENEZ R, =y
OV R OV BN T ORE TE D AT B O i 45 0 45 Bk i
MEEER BB L.

B2E «Z v ILROME Ti, Zr, Mo, Sn, Hf Dih
HOBMBERIBEE” Tld, =y X VHOMED Ti, Zr,
Mo, Sn, Hf Z#iHi%#EL, ICP-AES S TR ERT 2 )5
FEICDWTHliRz, HRER A RAEORE 2170 72
FEE®, Ti, Zr, Mo, Sn, HflZ, N-XY VA JV.N-7 = =
Ve RaF I NT I (BPA) OXRVE VEHCHEBER
oS, HETRYE VNS HEET A I LI X
D, Zvr VoD TELIEERWAE LA, Mil&d
RO G &R FE L MET L, IhofuEiikon
HZ8B % B 55 L, ICP-AES X1& ICP-MS THFER T
LHEEMN L. 7o, SARRERICOWTH A E N
%, Ti, Zr, Sn, Hf OBEOMBILIZEE : BPA=1:2
THbHEHEL. ICP-AESIZL Y = v 7V 05g %W
T AHEAOBBERIE, £ILE 0.071(TH)~3.2(Sn)ug g "
DWPETH Y, ICP-MS D HIX, KLk 0.006(H) ~
0.70(Sn)ug g ' DHPTH -7z, Ok E EBRHE OS5
FOEA L, FofRM%E L.
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HAThOWE Cu, Ag, Cd OFHIBERERTE” T,
Zy A Vi OMIE® Cu, As, Sb, Pb, Bi LUHEHF O
®OD Cu, Ag, Cd ZHli5HL, ICP-AES HTERT 5
FHEICOWTHRz, E2E IR L 5SS, SEMOHM
RS T FNIFFIANI VBYVIFVT VBT
(DDDC) DF T L yEEE2 ML CHil L7- %, WEET
FULUHAPLHEMETAZEIZLY Cu, As, Sb, Pb,
BiZ= v WL cELIEEHLMILAE. 20
HHZoW T /Sl o 50 % Rk b L, ICP-AES
SIE ICP-MS THIESER S 5 Fikafsr Lz, 7, FU
MHGERSE 2 T, TER OME O Cu, Ag, Cd T/
SEHHH U CHESR 2 5 478k L, TCP-AES X i ICP-MS T [F] I
ERTAHEEM L. MLRSERE L SRBEOME

SEICL, WHEOENGELELS SR LD
i s h Bk MEE2 R L, HBELiE4£E  DDDC
AAgT1:1, Cu, Pb, CdT1:2, Sb& B T1:3T
HDHEHEE L. DDDCIZ L BH i, = v v
® Cu, As, Sb, Pb, Bi # 5H 2884, =y rive ol
HEOSICE D, v r VOIFEHIIEINT S L, As, Sb,
Pb ICHILEOM T2 5N 5%, WP D Cu, Ag, Cd
RONTT BEIE 1 g OHSROIAFIT BV TD BHIWILRD
HNEOR TR o7, TOFEOKREBRRIL
ICP-MS T= v 7 )V 0.1g %2583 56, %I 0.010
(Bi)~ 0.43(Pb)ug g ' OHPITH H, WK 1 ¢ % ICP-
AES THMT A% AE OB BRI 0.17(Cu), 0.12(Ag),
0.070(Cd)ug g ' THo 7o, TNHO K% EREHEHE
ML, JFof % G L 7-.

FTA4E «Z v INhOME Fe, Cu, Zn, Ga, Mo,
Cd, In, So DA A WP BREREE” T, =v 7
WD Fe, Cu, Zn, Ga, Mo, Cd, In, Sn &A1 F
LW HER ICP-AES 12 L Y MR T 5 HikiZonT
Rz, BB, A 3 BTk VAL 4 TR
TELMBILFEOFER SRS NE 720, HICLHLD
MEILELSHERT L2 BWTA + oL 2R A
oo S VhicEINA NS OMETEY, WRER
mernngElF oy LCRA T B (k-
CHoN(CHs)3Cl) ICe 35 34, W cHML~ M)y 7 R
D= Vb OHT 57200502 R#EILL, ICP-
AES 1% ICP-MS TR ER T 5 HEEMII L. S0k
FEO=y 71 gMAIZBIT 2% ICP-AES IC & 5 M BRA
W&, WA OITLHIE, 0.034(Ga)~ 1.7(Fe)ug g ' DHipH
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Simultaneous determination of trace amounts of multielements in metallic materials
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Separation and determination methods were studied for the simultaneous determination of trace

amounts of multielements in metallic materials.
of trace Ti, Zr, Mo, Sn and Hf in Ni were studied.

In the first study, the separation and determination

Ti, Zr, Mo, Sn and Hf were separated from Ni by

extracting into benzene with N-benzoyl-N-phenylhydroxylamine (BPA) and subsequently back-extract-

ed into nitric acid for the determination by ICP-AES or ICP-MS.

In the second study, the separation

and determination of Cu, As, Sb, Pb and Bi in Ni and that of Cu, Ag and Cd in Zn were studied.
Trace amounts of these elements were separated from Ni or Zn by extraction into xylene as
diethyldithiocarbamate complexes using diethylammonium diethyldithiocarbamate (DDDC), and then

back-extracted into nitric acid for the determination by ICP-AES or ICP-MS.

method of anion-exchange separation was studied.

In the third study, the
Trace amounts of Fe, Cu, Zn, Ga, Mo, Cd, In and

Sn were separated from Ni by adsorption on an anion-exchange resin column as their chloro complex-
es in hydrochloric acid media, and then eluted with nitric acid, followed by determinations with ICP-
AES or ICP-MS.  As a result, sub g g~ ' levels of multielements in Ni or Zn could be successfully deter-

mined by the proposed methods.
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