The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 52, No. 11, pp. 1025-1029 (2003) 1025
© 2003 The Japan Society for Analytical Chemistry

F i 5

EDTA 5V XX JRIET B A 4 2 TP BRIC L BEHBD
METRTE

WE AZE®, B ', BRIME—, SR A, A bk @l

Determination of trace elements in copper by ion-exchange separation
using EDTA as a matrix masking reagent
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We examined matrix masking methods for analyzing copper metal by ICP-OES using ion-
exchange separation. In the ion-exchange separation of copper, it is vital to separate only those
elements that are targeted. Therefore, the matrix was masked with ethylenediamine tetra-acetic
acid (EDTA) to prevent it from being adsorbed by resin. After the copper metal was decom-
posed by heating with nitric acid and combined with EDTA, impurities were removed using a
cation-exchange resin. The impurities attracted by resin adsorption were dissolved with nitric
acid, and those detected were measured by ICP-OES. This method enabled the separation of
matrix Cu by over 99.9%, and recovered more than 98% of aluminum, calcium and magnesium.
The determined values of beryllium and manganese impurities, which are the components of a
MBH CRM CB2 Cu-based alloy, were in good agreement with the certified values.

Keywords : ion exchange separation; elemental analysis; copper matrix; matrix masking
reagent; ICP-OES.
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Table 1 Operating conditions
ICP emission spectrometer Perkin-Elmer OPTIMA
3300DV
ICP power 1.3 kW
Nebulization Cross flow
Measuring position Axial view

Al: 896.153, Be: 313.107,

Ca: 396.847, Cd: 214.440,
Mg: 285.213, Mn: 259.372,
Sr: 407.771, Zn: 213.857,

Cu: 324.752

Measuring wavelength (nm).

PV CO BB,/ 2R H X RO O®mEDH 5.
F 72, Cu DA+ Y RBBIRICHT 2 S ERRBAECC
LRFIHLCTKEWRE/AAS 12X D Se ERY, BA A+
v AHRE & IV B ICP-MS 12X 5 Zn R Cd BB b #
BEENTWA. BAF v RBBEEHV2546, Cuzi
JEIZRE ST LD, CuBDPEL 25 L4EOHIEL L
Br4h. M, BRABZERSNTLHELLT, 7
U—REERSFEICL AR OSSN OB|EDT
bHHY, BHLEECAMMEERABILETHS.
BT, A+ o CHMBESBEICE Y, < Yy
ATH5 Cu L W TTHEETHEST 58, EDTA (=F L >
TTIVUEEBE_F M) TA) ZHVWTCuZYAF YT
T5Z L Y BE~NOBREE I T A BERTEICOW
THE L, Al, Be, Ca, Cd, Mg, Mn, St XU Zn D 8
TENEELREE L7
2 % Bx
2:1 HRRUEE
T AF U THIELTHEAT S EDTA I Zn 25 BICE
LEAEND DD, ZRBRMBO/NE D o7 Merck #
Titriplex I Z {1/ L7z, WEERIEBIRMLERE T HH,
e S B R R O AR A BEARL T
Fva7-. B4 & »53iigid, BIO-RAD # AG50-X4 100~
200 A v Y amfFHALE. A4 U REBBIES T 2%, TR
ORY)IZFLVEBYaLy b (HEImm) ZELLER
WZEIHE LT E T b R R, A 4 o R T FUIE
L7z, RBHEBEE) =7 LV RSHRHCAR, SR
Sk A A VAHBIE T A L BRI SV CHER L7
ICP-OES %3 #7 %18 12 Perkin-Elmer OPTIMA 3300DV & %
CFV, BIESME% Table 1R L7z
EERIZIIHE S RFYWE MBH CRMs (MBH Analytical
Lid. ¥E) CBC2 R U 17876, MEE 4N R UHiEE 5N @ 2
3 (A, B) OEMEHL.

2:2 PITRMIE
SAERE 500 mg % 300ml DE —H —IZEYEY, K%
Mz 721, WS ml 2R MBAGHES 5. KIZEDTA 4¢g
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Fig. 1 The relationship between EDTA dosage and
residue of copper

EHmL, KTHREZ 200ml &L, $80C T30 mHiR
HTEDTA 2 EMHT 5. ERITHHL, RBBERET
B, AF VIHBBIE S T A A 4 Y RHAMIE b ml 2F
L, SMAEE 100 ml, K 200mlIZ&BHEA 4 %
BERIROREZIT o7z, RBHBEEE LD o 721, i
WELTO2MAME 100ml TH I A% %ET 5. BHEHR
I 3M AR 90 ml = VT A & 8RB IR ICIRE L 7
A TcEZBET 5. WNEETFEE LT100 ug LD
YiB#w e RMm, KCHEL 100ml EH & L, ICP-OES T
WETA.

3 HRREUEL

Cu % 500 mg &L MBMERICEITE (Gopg) ZWML
RAMERE AW TUTORE 2T o 72, BICHEMAEZRS
VB DDV TG BRIEITR L ftEz Hu .

3:1 EDTABBEE

SRBATIC EDTA 4 g 2%, 30 02 <IZAT S
HEE, 80T T30 4MmEY 5 hiE, 100C (Tm#d 57
HERUT100C T3REMEAT 2 HED 4 BEIIOWT,
R4 A v RSB E T 5 Cu BERUFITEOBINE %
AR CuBEMBADADEE, 10mg BEREL
7258, MELZBESFIVTND 0.1lmg Al FThoz. £
72, 100C T 3ERRIMSEL L725A 1 Al R U Cd O EIRE
PEFTT LI ENGThor. ZhohLHE LT, 80T
T30 AR T AL E LT

3-2 EDTA FNE

HEETIZ EDTA 2 0~6 g @MU T, MRk, —ED
BIEZTV, B4+ CRRBRICERET5 CuE s EDTA
HMBEORBFEERD, HEL Fig. 1IZR L7, EDTAR
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Fig. 2 Relation between fraction of eluate and alu-
minum founded

Wb, g, BRI, M, DK EDTA R Y AF U 7HE§56 4 F VRS BEIC L 2P OMETEER 1027

LW ERGdPol. L2, 7I92FIMFELTVDS
Cu ZBR< 72012, BLEOEBEBHRICEED V0.2 M Ml
100 ml CHFETH L L L7

35 BB

B A 4 RS RE L o R BT 5200
BEEWRELTI, 2, SRUV4MOWEEHWT, BER
20ml STLIZEENZHTEORMPNEF AR, HREO—
BlE LTFig 2iCAlDGEEZRLA. 3M RU 4 MG
Ti260~80ml CEEICIHEHEIZET LTCWAA, 1M DB
EIRBHEIRTTA2ET2200ml 2 EL. WEEENS
VI EERESESRC ST DN, D WiBENE TIEEITR
TIaZERghol. LEDKERDS 3MAEEE 90 ml
PHWAaZEE L.

3:6 HIXEOEYRE

DKM 4N OFAFEH (Cu, 500 mg) 1ZKILHE
Z 50 ug ImIML, AP X HEIE L BIBERERD, &
K% Table 2 (2R L7z, BIRMOEGEIE Ca, Mg % B
TWINHBHBRRUT CThH o7, KILEL HITH 98%
PDEOREIENFEON. £72, ETLEORBBAIL AL
Cd, Zn ZBRWT, ABHRERETHITID 0.04pgg™
Thh, EBTBRELTZolugg BETHAS.

3.7 EHBOMA

RELZL ) HTROEASHF MBH CRM CBC2 K U
MBH CRM 17867 DE &R % Table 3 IR T. X))
L8 TdH B CRM CBC2 DA ETLHE Be b bV ik Mn EE
BREFEEE L C—H L7 AOEREIETREZS
RI2H, ZORMIBEABEEDO AIICIZ2LDEELNL.
$72, CRM CBC2 ® Cd & %\ iZ CRM 17867 ® Be |2
W RFIEWNETH Y, REFKE Do 7.
T/, TROME 5N OMRAS (A RUB) 2HEOE
BRR% Table 4 127" 7. #R2 5 Ca, Mg 2B KT
FIIAREOBHBBRUTTH o 7-.

Table 2 Recovery and detection limit of each analytes

Element Not added Added Found Recovery, % Detection limit”
Al <DL 50 49.43 98.87 0.52
Be <DL 50 49.97 99.94 0.03
Ca 0.68 = 0.20 50 50.04 99.40 0.04
Cd <DL 50 49.42 98.85 0.21
Mg 0.17 £ 0.04 50 49.96 99.74 0.07
Mn <DL 50 49.59 99.18 0.02
Sr <DL : 50 49.48 98.96 0.02
Zn <DL 50 49.98 99.96 0.32

unit: pgg ', n =15, a) concentration giving 30 of blank values
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Table 3 The analytical results of the copper-based Table 4 The analytical results of the commercially
CRMs available high purity copper
MBH CRM CBC2 MBH CRM 17867 5N Cu-A 5N Cu-B
Element Certified  Accepted Certified  Accepted Element Recom- Recom-
Accepted Accepted
value value value value mended mended
value value
value value
Al 520 3939 <10 1099
Be 4100 3954 £ 15 <5 0.04 £ 0.1 Al —_ <DL — <DL
Ca — 4.09 £0.19 — 4.00 £0.19 Be — <DL — <DL
Cd — 0.47 0.7 370 298 = 18 Ca — 0.36 = 0.14 <0.1 0.76 = 0.16
Mg — 46.3 £0.3 <50 18.6 £ 0.1 Cd — <DL — <DL
Mn 290 © 3062 50 46.6 £ 0.1 Mg <0.1 0.11 £ 0.02 <1 0.16 £ 0.04
Sr — 16.8 £ 3.1 — 21.6 +2.9 Mn — <DL — <DL
Zn — 1275 — 282 = 45 Sr — <DL — <DL
: - Zn — <DL — <DL
n=4,unit: ugg
n=4, unit: pgg
4 A5 a5

A4 REMEE AV 58T, M)y 27X TH
% Cu OBBE~OWREEZH LT 2720 AF I IHE L
TEDTA VA HEIZODVTHRET LR,

(1) #i#7% EDTA @M LHHAA 500 mg 2 L T4g

THY, ShHICE BRI CuzRESEEI L %L,

HEARMYCE Al, Be, Ca, Cd, Mg, Mn, Sr kU -

In D 8 TTHEDTHENTREL T2 o 72,
(2) SR E IR RIIRIAEE BVw—3 % R,
2002 4 11 A, HAE{L#ES
% 13 | R ERRIR AL X i
BBHKIIBVTHBER
X 73
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BAESAPOMBRAMYTEERCBVTRYVERTREY M) v 7 ALEFTEEICOVWTHRI LA, 4
F ARSI BWT, EDTARHWTY M) v 7 ATETHAMETAX V7 T5 2 LIZX VHE~D

WEZBIEL, BMTEOET#ET 5 LML L.

AT L, EDTA ZiRNL, B4 4

VAR AV TH E R TR L 2T A, BB EH W COBIRICIE LR TR 2 B L, FE
BETT ARSI ETHET S, REICEY, TPV vy 2 ATHLMD 99.9% ULV GBETE,
Al, Ca RO Mg % CTHIUNEKIZH 98% ML ETH 7. SHESHZERE MBH CRM CB2 DA ETLHE TH 5 Be

BOTSHEM Mn 7 ¥ ORISR L X B L7
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