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Table Determination of metals in reagent sodium chloride

BEIZ SR b MR O 4 B N S A Metal Samp}egtaken Metz/ilnf;:und Meta/lrilg ?lmple
SNTVLHDOT, AIEZVGIRLT Cu 2.00 23.6+1.1 11.8£0.6
TUIIEETDMNEND D, £ Al 1.00 30.4+3.0 30.4+3.0
DL OFEHZ DN T & BAF72 iR Mn 1.00 4.32+0.40 4.3240.40
DG DIV, AR GBI CE Co 5.00 ND ND
TdH Y GFAAS OFHIZ L Y ppb Ga 2.00 ND ND

~ppt L~ D& DO ERIZEM
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PVME N,N DMF

DMF GFAAS
CAS
PVME
180-30 GA-2B
D-2500 CHROMATO INTEGRATOR pH
M-8 pH SCB-4BD
5 100 ml 0.1 MCAS 1.0
1.5 ml pH 0.05 M
1.5ml 1% PVME 1.0 ml 50°C 3
1.0 ml 2,000 rpm 30
DMF 1.0 ml DMF
GFAAS
100°C 24 50g 1.0M 2.5ml
250.0 ml 50.0 ml
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CAS PVME
CAS
0.1 M CAS
DMF
Fig. 1 0.1 M CAS
0.1MCAS 15ml
1.0 mi
0.05 M
DMF
Fig. 2 0.5
0.05M
1.5 ml
PVME
1% PVME
1% PVME
PVME
DMF
DMF

7.0
6.0 |
g 50 [
c
8
5 40 |
2
[
2 30t
s
& 20 }
1.0 }
0
15 ml 0 05 1.0 15 2.0 25
Amount of 0.1M CAS / ml
Fig.1 Effect of added CAS on
the collection of aluminium
1.0 ml
15
3
g 1.0 |
2
1.5ml s
2
S o5 |
@
0 1 1 1 1 1
0 05 10 15 20 25 30
Amount of 0.05 M Zephiramine / ml
Fig.2 Effect of added Zephiramine on
the collection of aluminium
DMF
1% PVME 1.0 ml
1.0 ml
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pH 1.2
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pH § 0.8 |
Fig.2 Fig.3 () 2 o6}
2
S 04
o
0.2 |
GFAAS
0 1 1 1 1
5.0 5.5 6.0 6.5 7.0 75
PVME 31°C pH
Fig.3 Effect of pH on the collection of
aluminium and gallium
50°C 3
1.5
g cr
€10 Y oo
o
5
1 |
[
]
2
& 05 |-
(]
50 ng & Cu Mn
Ni
0 ] ] ] ] ]
4 6 8 10 12
2.3 pH
Fig.4 Effect of pH on the
collection of metals
Table 1 10 ml
100 ml Table 1  Effect of sample volume on the
100 recovery of copper
ppb  ppt Sample .
volume Conc. ratio  Recovery
/ ml
10 10 1.00
20 20 0.93
60 60 1.04
100 100 1.00
Table 2 Cu: 150 ng; DMF: 1.0 ml
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GFAAS Table 2 Effects of anther cations on the
recovery of aluminium

. Recovery
Cation® [ ™J[APY]
(1) (2)
Mn? 100 0.94 1.07
Ni2* 100 1.79 -
Co? 100 1.60 1.01
Zn%* 100 1.23 1.05
cu? 100 1.38 1.03
Mg 1000 1.16 0.95
Ca** 1000 1.16 1.04
K* 1000 1.06 1.02

Al: 250 ng; a): Added as chloride;
(1): without Ni; (2): 5.5x102 mg Ni added

GFAAS

PVME
1.0 ml 1.0 ml

PVME
PVME ()
Fig. 4

PVME

PVME

Relative absorbance

02 |-

0 | | | |
0 20 4.0 6.0 8.0 10.

Amount of NaCl / g

Fig.5 Effect of added sodium chloride
on the collection of copper.
Sample: 200 ng/ml Cu 50 ml.
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Mexico  Australia India pH 7.5
6.3 6.4 7.0 50 100
Table 3 ppb

Table 3 Determination of metals in halite samples

Sample taken Metal found Metal in sample
Sample Metal /g /'ng /ngg’
. Cu 1.00 16.3+£1.5 16.3+1.5
Mexico
Al 0.300 161+5 537x16
Cu 1.00 38.2+0.5 38.2+0.5
. Al 0.300 202+10 637+33
Australia
Ga 5.00 ND ND
Co 5.00 ND ND
india Cu 2.00 22.3+0.8 11.1+0.4
Al 0.200 21047 1050+34
pH pH 8.4 50 100

Table 4  Table 5

CAS
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Table 4 Determination of metals in common salt sample

Table 6

sample Metal Samp/legtaken Metz;llng)und Meta}lrig az_ilmple
Cu 5.00 24.9+2.0 4.98+0.20
A Al 5.00 27747 55.4+1.5
Mn 2.50 10.9+£1.9 4.36+0.77
Co 5.00 ND ND
- o 500 191420 3824013
B Al 5.00 362+23 72.4+4.7
Mn 2.50 16.7+0.5 6.68+0.21
"""" CCu5002291104581019
Al 5.00 167+1 33.4+0.2
50 100
0.22+0.01 1.652-0.06

1.0420.01 ng/ml

Table 5 Determination of metals in reagent sodium chloride

Metal Samp/leataken Metelllng)und Meta}lrig Sglmple
Cu 2.00 23.6+1.1 11.8+0.8
Al 1.00 30.4+3.0 30.4+3.0
Mn 1.00 4.32+0.40 4.32+0.40
Co 5.00 ND ND
Ga 2.00 ND ND
Table 6 Determination of metals in sea water
sample Metal Samp/;lr?]itaken Met:;llnfgcmnd Met/alnignns]?_rpple
Cu 100.0 21.6+0.3 0.22+0.01
Marto Al 100.0 16546 1.65+0.06
Mn 50.0 14242 2.85+0.04
Co 100.0 ND ND
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Determination of Trace Metals in Salt by Use of Graphite Furnace Atomic Absorption
Spectrometry with Gel Collection

Koji Matsusaki and Nobutaka Endo

Department of Applied Chemistry and Chemical Engineering,

Yamaguchi University

Summary

Various metal ions form complex anions with Chrome Azurol S (CAS). The ion pair of
this metal complex anion with CAS and Zephiramine (benzyldimethyltetradecyl-ammonium
chloride) was quantitatively collected into the gel of poly(vinyl methyl ether) (PVME). Applying
this phenomenon, trace metal ions in aqueous solution could be separated and concentrated into the
PVME gel. The gelation of agueous PVME solution was made by salting-out techniques. Mixture
solution was centrifuged and the gel was separated from the bulk aqueous solution and dissolved
into small amount of N,N-dimethylformamide (DMF). The metals in the DMF solution were
determined by the graphite furnace atomic absorption spectrometry (GFAAS). Using this method,
100 times concentration of metal was established and good separation of metal ion from another
metal ions were observed. This result shows that this collection by PVME gel is very useful for
the pre-concentration for the GFAAS determination. Because alkaline and alkaline earth metal
ions can not be collected in PVME gel, this GFAAS determination with gel collection was applied
to determination of trace metals in halite, common salt, reagent sodium chloride and sea water.
The method of standard addition was applied. After 50-100 times concentration, the ppb-level

determination of metals in these samples could be successfully established.
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