0.1 10 0.2 2
0.01 1.0
10
Table 1 Component of zinc dross
Elements domestic imported
Zn 90~97 % 90~97 %
26 03 2) Fe 1.8~4.3 1.4~2.2
Al 0~5.8 0.4~0.7
Pb 0~3 1~2
Cd 0.01~0.03 0.05~0.1
Sn 0~0.5 0.04~0.05
Cu 0~0.1 0.05~0.07
Table 1
271 531
552 4 10 3
74 01 2

650



Table 2 Component of blister copper (imported)

Table2

MIBK
JIS

Elements Elements
Cu 99.0~99.6 % Sb 0.01 ~0.1 %
Au 3~1,000ppm Bi 0.001~0.1 %
Ag 70~3, 000ppm Se 0.01 ~0.06%
Pb 0.01~0.3 % Te 0.001~0.02%
Ni 0.01~0.3 % S 0.003~0.01%
As 0.01~0.1 % 0 01 ~0.3%
DC
JIS

Table 3

Table 3 Apparatus

Shimadzu Plane Grating Emission Spectrograph

GE—340

Grating : 1,200 grooves/mm, 5,000A Blaze, 4.8A/

mm (Ist order)
Shimadzu ARIL. Modular Source Unit, 280, 900
DCA and ADCA, 220V, 5, 10, 15, 20, 25, 30A

Microphotometer | Shimadzu A—7, Log conver-

ter, LC—501
Ventirating tool | Shimadzu water cooling
Stallwood jet
Mixer ! Spex mixer mill, 8,000
Sample Stand : Shimadzu ARL, 121,000

17 1977

Table 4

,150
10

Table 4 Amount of lead before and after the

preparation of sample

Zinc dross

Blister copper

before after before after

2. 3ug 2.3 ug 1.1 pg 1.1 ug

3.8 3.8 2.0 2.0
Table 5



Table 6 Effect of additives (Copper

base*)
1 11 . - ;
Additives** S/N values of the spectral lines(Jg/J,)
1 2 051 12
Au T 2,675.95 Ag T 3,382.801 Ni 13,414.765 Pb I 2883.069
no additive ND 3.7 3.0 1.4
NaCl 2.0 10.6 9.6 4.5
KCl .8 11.0 9.8 4.5
NaF 5.0 17.6 19.4 6.8
1) 2) KF 4.4 150 18.8 6.5
CaF, 4.3 16.7 15.7 7.0
3) BaF , 41 16.3 18.5 7.7
Li,CO, 4.9 17.0 18.3 6.6
Na,CO, 4.0 15.1 16.4 5.0
* Au, Ag, Ni and Pb:each 0.01%
Table 5 Effect of additives (Zinc base¥) %% Sample powder+additive + graphite pdr. (1 :1
1) '
Additives** S/N values of the spectral lines (J;o/J,)
Fe T 2,788.105 Al [ 2,660.39 Pb] 2,873.32° Saidel MIT Ahren
no additive 1.0 1.3 1.3
NaCl 4.7 5.4 4.0
KCl 5.1 5.1 3.8
NaF 6.8 5.8 6.1 5
KF 6.5 6.0 6.0 2
Cal’, 6.5 5.3 5.8
BaF, 6.6 6.0 6.0
Li,CO;4 5.8 4.4 2.9
Na,CO, 5.0 4.5 2.6
% Fe, Al and Pb; each 0.01%
# % Sample powder+additive +graphite pdr: (1:1:1) Table 7
Table 7 Analytical pairs
Zinc dross . Blister copper
metal wave lenghth, A i ev metal ‘wave length; A i ev
{ Fe 1 2,788.105 150 5.30 { Au T 2,675.95 250R 4. 63
Zn 1 2,712.49 300 8. 64 Cu I  2,558.734 30 5.72
{Al I 2 660.39 150R  4.66 {Pb I 2,883.069 500R . 4.4
Zn 1 2,712.49 300 8. 64 Cu 1 2,558.734 30 5,72
{Pb I 2,873.32 100R 5.60. {Ag I 3,382.891 1,000R 3. 66
Zn I 2,712.49 300 8. 64 Cu I 3,337.844 ... 70 5.10
NI T 3,414,765 1, 000R .. 3.65
{Cu I 3,337.844 70 5.10

ilrelative intensity, ev: excitation energy (electron volt)



17 1977

T%
SIN
3,000
|
10 5 i i K L
! Rl
I/ 1/
Fig. 1 -1 curves, Zinc dross
1/
0.1
0.1
10 5
10
4mm ,
11/ ] % 48 &5 RS L0G le§ 145
H 4
Fig.1
Fig. £ i-1 carves, Bligter copper
30
« > ”
10 30
30 0.59 @9
20 2
0.5g
0.5¢,
10g (150 ) 30
(Fig 3)
(4.5mm) 5.09
6.5mm @1 100ml 10ml



Sample, 0.5g
HNO; (1+1)
heat
water
Soln
urea, 0.5g
heat
water
_Soln
NaF, 0.5g
graphite powder, 1.0g
heat
dry (150C)
dry powder
Fig. 3 Scheme of preparation of dry powder
(Zinc dross)
Sample, 10g
HNOs (1+1)
lheat
residue soln. 1000ml
aqua regia

aliquot, 10ml

soln \/

urea, 0.5g, heat
NaF 0.1g +graphite pdr. 0.2g

heat
dry (150TC)
dry powder
Fig. 4 Scheme of preparation of dry powder
(Blister Copper)
0.5g
01 025 05 1.0 25 5.0mg
10g 11
| 10ml
0.59
0.1g 0.2g 150
30 Fig 4

1.0g @

1

1,000ml 10ml
0.59

001 005 0.1 05 1.0mg

Table 8

Table9 “

1l/min

Kodak SA 1 1920 4
F 5

Table 8 Experimental conditions(zinc dross)

Source conditon exciting source ! DC arc
current . 10A

preburning time : 0

Spectrographic analytical gap @ 4 mm
exposure time . 30sec

slit width { 20pu

step filter ! 3 steps (4, 20,
100 %)

conditon

Microphotometer scanning speed : 0. Smm/min
condition chart speed . 20mm/min

log converter ! 0-1, 0-Z2orl1-2

Table 9 Experimental condition

(blister copper)

Source condition exciting source . DC arc
current .15 A(Au,Pb),10A(Ag,Ni)*
preburning | 10sec (Au, Pb), 60
sec (Ag, Ni)*

Spectrographic analytical gap: 4mm

exposure time : 30sec (Au, Pb),
20sec (Ag, Ni)

slit width: 254

step filter :3steps(4,20,100% )

condition

Microphotometer condition same as Table 8

% Plate moving and double exposure method
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H D Curve
0.1 10mg 0.01mg
1.0mg (
100mg )y 31 32
3.3
3 2
0.2 mg Table 10
(Fig 5)
(Fig 6) 10
z Table 11)
g Pb 10
E 15 Al
2 2
< 10 Table 12
o
Table 13 6

w
T

Fe (I) 2788. 105

o Zn (I) 2712. 49
Al (I) 2660.39 Table 10 Determination of Fe, Pb and Al in
Zn (I) 2712. 49 .
— 5F zinc dross

Pb (1) 2873. 32
Zn (1) 2712. 49 Sample Fe% Pb% Al %
Noo ES  AA ES AA ES CA

1.40 1.16 0.08 0.10 0.67 0.76

1

2 1.98 2.20 0.70 0.70 0.02 0.02
Fig. 5 Cali i (Zi )
ig. 5 alibration curves (Zinc dross) 5 150 - 1.65 0.21 0.24 2 35 550
4
5

Pb

Al ) . ‘
0.1 1.0 10 mg

3.55  2.98 1.33 1.40  0.04 0.05
2.12* 1,97 0.09* 0.10 2.16* 2.22

15t Ag (I) 3382.891
Cu (I) 3337. 844 Sample: 1 ~3 ! imported, 4 and 5 ! domestic
Pb (I) 2883. 069 % average value of 10 trials, others 5 trials
C—umﬁ Ni ES ! present method, CA ! chemical analysis

AA ! atomic absorption spectrophotometric method

relative intensity
—
<o

w

Table 11 Repeatability of analysis (Zinc dross)

Au (I) 2675.95 Fe % Pb % Al %

0 Cu (I) 2558.734 2.25 1.9 0.100  0.10 2.20  2.42
Ni (I) 3414.765 2.25  2.20 0.10  0.10 2.02  2.02

_ 4 Cu (I) 3337.844 2.40 2,05 0.10  0.09 198 2.47
Au .90 2.30 0.09 0.09 2.47 2.27

/; 2.20 1.9 0.08  0.08 1.98 2.17
0. 01 T T Omg average 2.115  average 0.091 average 2.155

a 0.1682 G 0.00848 a 0.188
CVv 7.97% Cv 9.32% CV 8.75%

Sample . domestic zinc dross o . standard deviation
CV i coefficient of variation( %)

Fig. 6 Calibration curves (Blister copper)



Table 12 Determination of Au, Ag, Ni and Pb

in blister copper

Sample Au, 8/T Ag, g/T Ni, % Pb, %
No ES AA ES AA ES AA  ES AA

1 7.9 13.7 1,35 1,683 0.023 0.019 0.49 0.50
2 9.8 12.2 1,510 1,692 0.022 0.023 0.44 0.52

Sample 1 and 2 : imported, each value : average of 6 trials

Tadle 13 Repeatability of analysis

(blister copper)

Au, mg Ag % Ni % Pb %
0.081 0.13 0. 025 0.50
0.075 0.15 0. 020 0.48
0.082 0.14 0.025 0.55
0.081 0.13 0.020 0.49
0.081 0.13 0.027 0.50
0.074 0.13 0.020 0.48
av 0.079 av 0.135 av 0.023 av 0.49

o 0.00346 ¢ 0.00836 ¢ 0.00329 ¢ 0.0245
CV 4.35% CV 6.19% CV14.4% CV5.00%

Sample ! imported blister copper

No.14 178 (1964)
No. 75 (1965)
No. 71 (1965)
No.13 59 (1973)
JIS M8114 1975
JIS H1113 1976

01
10mg(100mg ) 0.2 2.0mg
8 9
9
0.01 1.0mg
0.1g
8ppm
0.1 6 0.02
14 05 5
50
50
25

A H Saidel “ Tables of Spectrum lines" Pergamon N.Y.(1961)

MIT “ Wavelength Tables” MIT Press London (1969)
Wesley London (1961)

L H Ahrens “ Spectrochemical Analysis”
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Spectrochemical Determination of Small Amounts of Metals in Zinc Dross and
Blister Copper

Teruo TEMMA  Yoshifumi TAKADA  and Yoshio HARADA
Central Customs Laboratory Ministry of Finance
531 Iwase, Matsudo shi Chiba ken
271 Japan
Osaka Customs Laboratory 4 10 3 Tsukiji Minatoku Osaka 552 Japan
Kobe Customs Laboratory, 6 Kanocho, Ikutaku, Kobe, 650 Japan

Emission spectrophotographic methods of determination of iron, aluminum and lead in zinc
dross, and of gold, silver, nickel and lead in blister copper have been studied. One of the most
important procedure in the spectrographic analysis is preparation of sample. Usually, salts of
metal, especially nitrates become moist in atomosphere, and the wet powder interferes the arc
excitation. It is not easy to keep the salt powder dry adepuately for long time. The authers
prepared dry sample powders for their purpose succesfully.

The sample is dissolved in nitric acid and the nitrate is decomposed by uria (uric acid). The
solution is dried and mixed with the additives ( NaF and graphite powder). Since the content of
gold in blister copper is smaller than other metals, an additional procedure to make the
concentration of gold more rich is necessary (Fig.3, 4).

Apparatus and equipments used for this experiment are shown Table 3. Conditions of
experiments are shown Table 8 and 9. Spectral line pairs are shown as follows.

Fe 2,788.1A Pb 2,873.3A Al 2,660.4 A

Zn dross { Zn 2,712.5A { Zn  2,712.5A {Zn 2,712.5 A
. Au 2,675.9A Ag 3,382.9A Ni  3,414.7 A {Pb 2,883.1 A
Blister copper { Cu 2,558.7A {Cu 3,337.8A {Cu 3,337.8 A Cu 2,558.7 A

The calibration curves are satisfactry to determine small amounts of Fe(0.2 2. 0%), Pb(0.1
10.0%) and Al(0.1 10%) in zinc dross, and Au(0.01 1.0%), Ag(0.01 2.0%), Ni(0.01 2. 0%) and
Pb(0.01 1.0%) in blister copper. Each coefficient of variation is less than 10%.

It is thought that present methods are very useful to know rapidly the contents of metals
containing in zinc dross and blister copper as impurities.

Received Sep. 30, 1976



