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Fig. 1 Schematic manifold for determination of 1 /
Ni and Co 2
3 4

P:1 : peristaltic pump; P2 : plunger pump;

O~@® : solenoid valve; J:3-way joint; D:

damper; Column : Muromac A-1 (50~100

mesh, 4 mmX7mm); AAS : atomic absorp-

tion spectrometer; W : waste 1 : microcolumn; 2 : liquid stream tube; 3:
: O-ring; 4 : aspiration chamber of AAS

Fig. 2 Design of the microcolumn for column
preconcentration/AAS system

Table 1 Operating conditions

3 EBRRERAUHEE

Atomic absorption spectrometer

Wavelength Ni 232.0nm Co 240.7 nm 3.1 HKRZBoO#KRST
Lamp current 10mA SEHEOBMOD® LI L — BRI TS ShB
Sensitivity 0.5 Abs/full scale . A . ;
Damping 0.25s Ni K%t Co 0B IIHAT S, BEOBEKEZEELE CHRE
Slit 300 pm Ihn Ni jof Co oE—70 EI &, RMBEOHM
Sample volume 5~20ml .~ e e = e .
Flow system ZohC, 71‘/14 Vv Ch T LRI LT AAS TR
Carrier flow rate 5.0 ml min-! H2:0 ThBE— 270530 ORDI-ERFEE Fig. 3 iz

Buffer flow rate 5.0ml min-! 0.5M ammonium ~3. Fig.3 2HREE 20 ml #HVIUI@EE DO AAS
Eluant flow rate 4.g§erfltemin‘l 2M HNOs DRHBEDOK 100 503 bh s Laighd. X, %
DFED Ni KUY Co OREROBPIER% Figs. 4, 5

: oRT. BRE 20 ml Do HTREREL 1 Btk 54y 33 B

23 I=H5 AL THY, VE2M ) 11 BEOSHATES. L,
I=h 5 20 % Fig. 2 R4, AL 4.0mm,
R& Tmm, » 5 420 ETFMICARY —LEGED . A

wvy 7 A-l, 50mg (RIEEHEL T CHA L. 1A & ,
X ORMEIE AAS EEOWEE B EEENET 2 00 100k z
DLDTHB. 2 %

= 75} 7
24 WARIE £
2M BT 3 Bil* L — FBilERiSSE, pH 3~6 5 sof /
FR LR~ ) A x Bl Ry 7 Py T L RIRE] S RS A
hs., BEREEG LK, —ED pH THBF O Ni 25f K
L Coixs=»y ACBEShs, SHEMALE DK yd
%z, Ar T 15 BRSHEHRT - 1R, BO=SEEAY 0 5 10 15 20
Ho#az, 5o —BRERVT Pk 10 #RG 2 o Sample volume/ml
M fEEiL, BIECBRE L Ni & Co Ziptse Fig. 3 Relationship between sample volume and
T, AAS BFCERT5. ) concentration ratios

@® Ni (30ppb), O Co (40 ppb)
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Fig. 4 Response of Ni by (A) column preconcen-
tration-AAS and (B) conventional contin-
uous aspiration AAS
a, b and c:10, 30 and 50 ppb, respectively;
d, e and f : 1, 3 and 5ppm, respectively;
sample volume : 20 ml
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Fig. 5 Response of Co by (A) column preconcen-
tration-AAS and (B) conventional contin-

uous aspiration AAS

a, b and c:10, 30 and 50 ppb, respectively;
d, e and f:1, 3 and 5ppm, respectively;
sample volume : 20 ml

P BN D LSV HEAT S0, BED
FeRRBESmIzHVSZ LeLic. ABESml O
HFRERE L k24 33 WTHh D, 1RREM) 24
BEOHPNRTE .

3.2 g0 pH O

SpED pH 12X o T L — MRIBCBRESh D Ni
L Co OEIZRL BV, Ni R0 Co 100ppb % &
Ewo pH %, WMBRO7 vE=7KTHELT,
Table | R LEBIESRETCarr<,y 72 A-1 KIRE
xh% Ni & Co oBE*#at L (Fig. 6). Fig. 6
R“L7- pH ffiix 0.5M Effg7 vE =7 % (pPH7)
LBRAETHHIO Ao pH THDH, Nix pH 1~6
¢, Co i pH 3~6 TEEBMCHREIh, HFHENDLT
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Peak height/mm
o
(=4

pH

Relationship between pH of solution and
peak heights of Ni and Co

@® Ni (100ppb), O Co (100 ppb)

Fig. 6

A ) (pH 8~10) Tit v — 7 2354 L. Fig. 6 »»
SRR/ ERER O pH 11 3~6 TRHETLZEIL
7.

33 HEAEOER

Ni 50 ppb 7% (pH 2.5) AW CREFLHEDO P&
I L7z (Table 2). TR, Ni o 10° F3HEFT
T3 Na, K, Ca & Mg i1 10% DEDBRZEY HEx /it
Mrotehl, 100 EZ3kFE T TR, Ca & Mg 5 259 OIE

OF v R L7, 105 fFHETTR, 4xFEELH 10%
Lo #|3e% 5 fepvote. Nioo 108 S35 T Tit

Co, Cu, Fe(Il), Pb 2 10% LLEDRELXEH 2 /e -
#2#%, Cd, Mn, Zn & Cr(Ill) 13 11~27% OFEOF
BARL, Al 12 38% DHEOTE R L. 10t 3t
Tz Cd & Fedl) % 104 LU EDBXY 52 ek
7-4%, Mn 2% 98% DFEERIEDT LR LIIEHNE,

Co, Cu, Pb, Zn, Al & Cr(Ill) 13 14~61% OHD
FrR L. £0hT, Cu & Al RIBEELAD
F@ErLE. X, Co 50ppb % (pH 3.0) AW
THETROEFEY B Lic (Table 3). Zo#EHR, Co
o 108 {2372 F it Na, K, Ca & Mg iz Ni o0&
LR 10% LI EDBREYE 2 Ieh o ichy, 100 £53
HFETTix Mg 13 34% DEDOTFEHER L. 10° {5377
Fcit Na £ Kix 10% U EDREERY G 2 oh o b,
Ca r Mg (3 19~56% OIEOFE%Z L. Co o
10° £zt Fciz Fe(l), Mn, Pb & Cr(IIl) i3 10%
PLEo#ExXAYE 2 Iehofchy, Cd ik 37%, Zn 1k 29%
DEDTFHEF L. £DIEM1TIE, Ni, Cu & Al i3
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Table 2 Effect of foreign metal ions on recovery Table 3 Effect of foreign metal ions on recovery
of Ni by the chelate resin, Muromac of Co by the chelate resin, Muromac
A-1 A-1
Foreign ion CI:’;II;" Recox;/sry&), Foreign ion C;;r(r:{’ Recoxal/gryﬂ) ,

None — 100 None — 100

Na+ 50 100 Na+ 50 96

500 106 500 105

5000 102 5000 107

K+ 50 107 K+ 50 104

500 102 500 103

5000 101 5000 106

Ca2+ 50 106 Caz+ 50 94

500 125 500 99

5000 92 5000 119

Mg2+ 50 108 Mg2+ 50 103

500 125 500 134

5000 110 5000 156

Cdz+ 5 109 Cdz+ 5 118

‘50 114 50 137

500 108 500 168

Coz+ 5 95 Nijz+ 5 89

50 98 50 68

500 62 500 23

Cuz+ 5 97 Cu2+ 5 94

50 93 50 64

500 39 500 26

Fe2+ 5 97 Fe2+ 5 102

50 101 50 98

500 106 500 127

Mnz+ 5 105 Mn2+ 5 107

50 127 50 108

500 198 500 149

Pb2+ 5 103 Ph2+ 5 101

50 102 50 104

500 86 500 94

Zn2+ 5 103 Zn2+t 5 117

50 116 50 129

500 ' 65 500 56

Als+ 5 87 Als+ 5 101

50 62 50 68

500 43 500 47

Cr3+ 5 99 Cr3+ 5 106

50 111 50 100

500 78 500 99

a) Peak height of Ni2+ 50 ppb (pH 2.5) =100% a) Peak height of Co%*+ 50 ppb (pH 3.0) =100%

32~36% OEHDOFTHE NLIL. 100 fZFEFET T Pb 3.4 FIEBE

& Cr(lh) 2 10% DL EDOREE 5 2 feh> - feti, Cd, A O D E LIED S HREEL Ni 50 ppb % 1

Fe(Il) & Mn »BEELTEOT L /R LIAIEH,E Ni, < 2.7% (n=10), Co 40ppb EXEW T 2.5% (n=3)

Cu, Zn & Al (% 44~T77% DBEEFEILADTHBERLI.  <hote. X, AEORHBR (36) 12 Ni 2% 4.1ppb,
Tah) LEEBROLOMOSBC L HEDOFTEHIL  Co 33 2.9ppb TH - 7-.

AHTBROHERHRC L HAREROHMEE 2 bh, N

HOTFWL N DEBORE YA + OEFC L ) BRI * REROIT

BREROBEROBNC LB EDEEL BT LN T X FREOEAR~OBRAULAS BT, 2-4 OE#

5. BIFICREL, BREREC X ENAEMEMOREERE
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BUNSEKI
FHNIESNo. 1 @) 5 v 7dhp Ni & Co DEREIT
. BRUERKL0.1g LHiER : A (2:5) 7ml %5 7

m ViEZAIDD Ah, 160°C T 1 BEEADRL
fo. BHEBE, 7TvE=7KT pH 3 i FH% Lk, 100

ml CHRL, OHefR L. H¥EE% Table 4 12
T W EAIEE L B —FK L, MECTELH/ET

B - fe.

Table 4 Analytical results of Pepperbush
(NIES No. 1)

Certified value, Present method,

Sample

g g-! kg g-?!
Pepperbush Ni 8.7+0.6 9.2+0.4 (n=2)
(NIES No. 1) Co 23+3 24.3+0.4 (n=2)
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Determination of trace amounts of nickel and
cobalt by column preconcentration/AAS. Shizuko
HiraTa*, Kazuto Honba** and Takahiro Kumama-
RU¥**  (*Government Industrial Research Institute,
Chugoku, 15000, Hiro-machi, Kure-shi, Hiroshima
737-01; **Nippon Jarrell-Ash Co., Ltd., 28, Joshun-
gamae-cho, Shimotoba, Fushimi-ku, Kyoto-shi, Kyoto,
612; ***Faculty of Science, Hiroshima University,
1-1-89, Higashisenda-machi, Naka-ku, Hiroshima-shi,
Hiroshima 730).

A method utilizing a microcolumn of chelate resin,
Muromac A-1, has been developed to increase the
sensitivity for Ni and Co by AAS. A sample (pH 3~6)
solution at the flow rate of 5.0 ml min—! was merged
with ammonium acetate buffer (pH 7) at the flow rate
of 5.0 ml min—! and made to pass through the column.
After segmented by Ar at the flow rate of 0.2 1 min—1,
chelated Ni and Co were eluted sequentially with 2 M
nitric acid at the flow rate of 4.85 ml min—! and de-
termined directly by the AAS, using a FIA system.
This on-line preconcentrating FIA/AAS system using
a 20 ml sample gave enhanced sensitivities for Ni and
Co which were about 100 times better than those
obtained by the conventional continuously aspirated
AAS. Relative standard deviations of the method were
2.7% (n=10) for 50 ppb of Ni and 2.59% (n=3) for
40 ppb of Co standards, and detection limits (3¢) were
4.1 ppb for Ni and 2.9 ppb for Co. The sampling rate
was 11 samples h—!. This method was successfully
applied to the analysis of standard reference material
(NIES No. 1).

(Received June 19, 1987)
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