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Table 1 Operating conditions
Time/s
Operating steps Temperature/°C
Ramp Hold
Drying ca. 160 20 40
Ashing ca. 700 10 20
Atomization ca. 2600 5

Wavelength: 324.7 nm;  Lamp
Argon gas flow rate: 2.0 1/min

current: 5 mA;
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Fig. 1 Effect of the ashing temperature

O: standard aqueous solution of copper; @: 10%
glycerin solution of copper (concentration of copper:
50 ppb); []: bottle glass (10.14 mg) dispersed in 5.0
ml of 10% glycerin solution
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Fig. 2 Effect of the concentration of glycerin on
the dispersivility by spectrophotometry
Concentration of glycerin: (O) 0%, (@) 10%, ([)
30%; Sample: powdered bottle glass (10 mg);
Glycerin  solution: 5.0 ml; Wavelength: 660 nm;
Cell 1.0 em; Contrast solution: water
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Fig. 3 Atomic absorption signals of copper on
atomization

(A) and (a): bottle glass dispersed in 5.0 ml of 10%
glycerin solution without 5% NH,F; (B) and (b):
bottle glass dispersed in 5.0 ml of 10% glycerin solu-
tion with 5% NH,F; Background-corrected copper:
(A) and (B); Background absorption: (a) and (b)

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

554

HEMEZFERNL, HMOTRBICKITTHEZERL
2. 4B % Table 2 IKRT. HIKEBOT LI =
L, rABAF Y ROBBORLMA + ¥ 3FhEhE
OFEHERLUI, 2TIho0FEERZBET SO,
< Yy o ABEEHIOME T, < b v T B
FELTESHVWONDME/ST VY L, MBS 4y
YARCGT AN VB ERFWIY, Ny s 7T
v FENZECIZ0, HOBENEBLIS B EF/RHTIA
ITh oz,

BREYS =y, a5V FOERICRLT, &
FABEZRB) F o A-FTBTT IV BEEU I2BK
2, 79bT VRSO ARRINT A EIZk> T A B
1, AYBEOLFETEEBREL VWS, 2 TERD
E7 LT V= ADRIMERS 2. T AR O
FILEBICB T BHORINY 7 vk, 79{b7 vE
D LG RN OBAIC OV TIRA L THREU .
fER%Z Fig. 3IWCRY. 7ufb7 v E=waZEMLE

BUNSEKI KAGAKU

Vol. 42 (1993)

VIBE (A), SHORNY 7 F SRR ERLIZEZ S
PoNy 7 TTyy FIRI (a) PEBERINE. 20N
97 75y FRIUCEET 5 b0 & LTI, HEWE
BERMULEZEDY TP NVERBRLUT, 7ABA 4 Vi
EBLDEMEIND. TvIb7 VBV LERMULE
BE (B), 20Ny 7 7I9 Y FIRIUE (b) DEHIT
FEAEHERTS., ChE7 v LT v E=ZT LD T AR
ERIGU, EREOT7 vk 4 FE2E L, KB CHERT
BrbsELLND., COREND, TytT vEDY
LIS U T, GHEMBERICT A A A+ v OREICR)
BEcTdh 0, BEEBOERES O X CHEHRME
M EIZENTCHEEBDD -T2,

s, 7vibT vEZT AE 5(w/v)% B %E 10l
WINT % OB TH - 1z, BINGEF LTeoiumg%z
BALR®, 79(b7 v EZ Y ABKEZREATAH L E
L.

BifFoLbiconTis, RBEARL DL, BHIZ

Table 2 Effect of foreign ions

Cu found/ng

Relative error, %

Ion Amounts/pg
Without NH,F  With 5%NH,F  Without NH,F  With 5% NH,F
— — 0.50 0.50 — —
Na™ 1.0 0.49 0.49 -9 —2
K* 5.0 0.48 0.49 —4 —2
Ca?™* 5.0 0.47 0.50 —6 +0
Mg?* 0.1 0.49 0.49 -2 —2
AT 5.0 0.45 0.48 —10 —4
As®t 0.01 0.50 0.51 +0 +2
Fet 0.1 0.47 0.49 —6 —92
Ti** 0.01 0.50 0.50 +0 +0
VA 0.01 0.49 0.49 -2 -2
BO3Z~ 1.0 0.47 0.48 —6 —4
$i0%~ 10.0 0.43 0.48 —14 —4
82~ 0.5 0.44 0.51 —19 +2
Table 3 Analytical results of copper in glass samples
Proposed method Another method®
Sample
Found/pg g ' Av./ugg™! RSD, % Found/ug g™ '
" Bottle 1.5 1.8 11.6 11.5 2.4 11.1
11.1 11.8 11.3
Tube 3.2 3.4 3.9 3.6 9.3 4.2
3.8 4.1 3.5
SRM 92" 9.3 10.7 9.1 9.7 6.0 11.2
10.0 9.9 9.4

a) standard addition method with acid decomposition solution; b) NIST SRM 92 Low-Boron Soda Lime Powder
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Direct determination of copper in glass samples by graphite furnace AAS with
slurry-introduction. Yukitoki Morita, Hiroshi Tsukapa and Akinori Isozakr (Depart-
ment of Industrial Chemistry, College of Science and Technology, Nihon University,
1-8-14, Kanda-Surugadai, Chiyoda-ku, Tokyo 101)

A simple method was investigated for the direct determination of copper in glass sam-
ples using graphite furnace AAS with a slurry method. This method is based on the atom-
ization of copper by the introduction of powdered glass samples suspended in a 10%
glycerin solution as dispersant into a furnace. A glass sample (less than 10 um in size) of
1~30 mg containing less than 0.5 pg of copper is placed in a polystyrene test tube (15
ml). Then, 5.0 ml of a 10% glycerin solution is added to the tube, and the sample is dis-
persed into the solution by an ultrasonic agitator for 30 s. After this procedure, 10 pl of
the homogeneous suspension and an equal volume of 5% ammonium fluoride are injected
into a graphite furnace. The optimal thermal programs are obtained as follows: drying
at 160°C for 60 s, ashing at 700°C for 30 s, and atomization at 2600°C for 5s in an argon
atomosphere (flow rate: 2.01/min). The 324.7 nm line was used for the determination
of copper using the peak-area mothod; a background correction was made using a deuter-
ium lamp. The relative standard deviation was 2.4% for 6 measurements on 11.5 ug/g
copper in a bottle glass.
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