Y,
DC
5000
A P2534.01
C P2553.28 r2553.062 D P2554,93
A
NBS P 15.0
3.6
JIS
Tablel 3 ASTM
JIS

17

0.29

20A 50 10

GE340 1200 mm

Cr2534.336 B(P2554.93 Cr2553.062 )

r2534.336

14.6

Table 1 Phosphor copper ingots(JIS H2501)

P+Cu(%) P (%) Fe) Pb%) Sn(%)

1st class A 99.70 >14.5 <0.05 <0.01 <0.01
B 99.50 >14.0 <0.15 - -

2nd class A 99.70 >10.0 <0.05 <0.01 <0.01
B 99.50 > 9.5 <0.15 <0.01 -

531

A forrolling B for casting

Table 2 Phosphor bronze castings(JIS H2204)
Cu(%) P (%) Sn(%)

I 87~91 < 0.1 9~12
I 84~88 < 0.1 12~15

Table 3 Phosphor copper solders(JIS Z3264)

P (%) Ag(%) Cu(%) melting pt.(C)

I 4.8~53 - balance 785~925
I 6.8~7.5 - n 735~840
M 5.8~67 4.7~6.3 " 705~840
N 6.8~7.7 4.7~6.3 ” 705~815
V. 4.8~53 U5~ ” 705~815
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100
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2553,28 2534.01
255431 ) 2553.062
2534.336 ) 2535
2441.637
200
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HSG P)
100
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200
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24 5000
280000
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8000
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2535 2553 0.59
I- t 128
DC 20A 3mm
Fig.1
40
15
P Cr
P zr)
Fig.2
Figl () () T) )
I tcurve) 1774
() () 2535.65
1.0
Kl
£ of
=
3
3
_1.0_

10 20 3 40 s 6 70 80 90 sec.
Fig.1 Spectrum intensity-time curve

(1) Pl 2535.65 (100) (5) P 2554.93 (60)

(20 Pl 2553.28 (80) (6) P 2534.01 (50)

(3) Crl 2553.062 (20) (7) P 2554.93 (60)

(4) Crll 2534.336 (8) (8) Zr 2554.31 (20)
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Table 4

Table 4 Spectral pairs and interfere lines

Spectral pairs Interfere lines
A PI  2534.01 (50) Fe  2533.803(12)

Crll 2534.336(8) Fell 2534.416(7)
B PI  2554.93 (60) Fell 2555.066(20)

cn sow [ E3EN
° Pl 2553.28 (80) Fel 2553.185(10)

Crl  2553.062(20) Fe  2552.773(20)
D PI  2554.93 (60) Fell 2555.066(20)

Crll 2534.336(8) Fell 2534.416(7)
Table 4 Fig.2

A

1200

0.1

Table 5 Examination of spectro carriers

Condition Condition
Corsior O fame  of sample Bad SN,
emission emission
BaF, G G G 15.0
NaF G G G 14.0
Na,CO, w G B 3.8
NaNO, W G B 3.2
NaCy¢ W G B 3.2
KNO, W G B 3.5
KCz W G B 3.7
CaCO; w W B 4.7
K.CO, W Wt B 4.5

G:good B:bad W:wrong T overflow
S/N Values of the spectral lines(Jsc/Ja),Pl 34.01



DC
128 )
g
0.2g
Table 5 Table 5
S N
S N Table 6)

10
—| 7T
3.1
38.0
Ve
5/—_.../
Unit:mm
4—9'2—'»

Fig.3 Graphite electrodes
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Table 6 Effect of mixture rate of BaF2 to graphite

Condition Condition

BaF,: of flame of sample Back- S/N

Graphite during during ground value*
emission emission

1:1 G G G 15.0

1:2 G G G 16.5

2.1 G G G 14.1

S/N values of the spectral lines(Jsc Ja) P 2534.01
G good

90° 60 30
30°
Fig.3
S N
40
g
1+1
100ml 25ml
110
30 0.2g9
1.0g 2.0g
Spex 30
g
100ml
25ml
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Fig. 4

Sample 2g
V +HNO(1+1)
Solution (100m#)

!
Aliquot (25m4)
} Dry
Powder-----srmmmeeeeaes (0.5g)
K,Cr,0, 0.2g
+ {Bal, 1.0g
Graphite powder 2.0g
|
Mixing  Mixermill,30min
!
Emission Plane grating spectrophotograph
{
Measurement Microphotometer

Fig. 4 Scheme of determination of phosphorus in

phosphor copper
) Fig.3
Table 7
2534.01 2534.336
)
Table 7 Experimental conditions
Source conditions Excitation source DC arc
Current 20A
S hi Pre-burning time 50 sec
pecnocgorn?it;gns Analytical gap 3mm
Exposure time 10 sec
Slit width 18u
Slit height 3 mm
i 3 steps filter 100,20,4%
Mlcmphcoot:é??;rllz Scanning speed 0.2mm/min
Chart speed 20mm/min
09 462 918 1853 37,76

47
_1_ /,Il/
e/
717
7
V4
////
4
2t/
1974
Py
J—
1 i § I
1 10 P,% 100
Fig. 5 Working curves(A)
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Fig. 6 Working curves(B)
Spectral pair _P2554.93 A
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///,:/’/ <1:
//// |
//,/’l/, 4
,1’,'/,',/" 0
W
A -1
L e
g i 5.7 100 i 10 5.7 100
Fig. 7 Working curves(C) Fig.8 Working curves(D)
. P2553.28A _ P2554.934
Spectral pair Coa553 062K Spectral pair ¢;2534 336X
Fig. D CB
10
b S
Cr
40 18.77
A 10
Table 8 Repeatability, Rate of Seidel darkness( r cr)
Spectral A B C D
0.149 0.118 —0.027 —0.191 0.737 0.236 0.087 0.035
0.415 0.218 0.073 —0.174 0.524 0.222 0.331 0.079
0.095 0.101 0.290  0.272 0.760 0.711 0.020 0.056
0.146 0.382 —0.390 —0.113 0.202 0.326 0.091 0.340
0.346 0.626 0.009 —0.077 0.467 0.353 0.311 0.617
X 0.260 —0.033 0.454 0.197
o 0.17 0.20 0.21 0.19
_P2534.01A . P2554.93A _ P2553.284 _ P2554.934

"Cr2534.336A

"Cr2553.062A

"Cr2553.062A "Cr2534.336A

Sample:mixture of CuO and KH2PO3, P 18.77
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Table 9 Analytical results(1)

Spectral A B C D
14.6 15.2 25.0 20.5 25.5 20.0 17.2 14.5
14.8 14.8 27.0 20.0 28.0 19.0 18.0 13.5
14.5 13.5 25.0 12.7 25.0 10.7 16.3 10.7
b 14.6 21.7 21.4 16.1
diff. —0.4 +6.7 +6.4 +1.1
C. V. 3.6% - - 16.7%
Sample:NBS, P 15.0 guaranteed
_P2534.014 _ P2554.93A P2553.284A P2554.93A

“Cr2553.062A  Cre553.062h  Cr2534.336A

Table 10 Analytical results(2)

"Cr2534.336 A

Spectral pairs A B C D

Taken, P% found* diff. found* diff. found* diff. found* diff.
0.9 0.9 0 0.9 0 0.9 0 0.8 —0.1
4.6 4.5 -0.1 4.6 0 4.4 —0.2 4.7 +0.1
9.2 9.2 0 12.0 +2.8 10.0 +0.8 10.1 +0.9
18.5 20.1 +1.6 22.0 -+3.5 183 —0.3 175 -1.0
37.8 38.0 +0.2 34.0 -3.8 32.2 =56 385 +0.7

P2534.014 P2554.93A P2553.284 _ P2554.93A

"Cr2534.336A  Cr2553.062A =~ Cr2553.062A  Cr2534.336A

*Each valve is average of 10 trials

P cr) Table 8)
o) A D B C 2535 2553
100
NBS P 150 )
Table 9 A
3.6 D
16.7 B C
B C D S N
A
NBS 0.1
)
Table 10 0.1
10
2534.01
I-t curve
I-t curve
2534.01 7.2eV
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Spectrochemical Determination of Phosphorus in Phosphor Copper Alloys by DC Arc Excitation
of Their Powders

Teruo TEMMA*  Tsumoru IZUISHI**
* Central Customs Laboratory, Ministry of Finance,531,lwase, Matsudo-shi, Chiba-ken, Japan
** Kobe Customs Laboratory, 6,Kano-cho,lkuta-ku,Kobe-shi,Japan

Spectrochemical determination of phosphorus in phosphor copper alloys was studied. Pulverised sample(2.0g) is
dissolved in HNOs,then an aliquot (1  4) of the solution is dried. In this dried salt,K>Cr.07(0.2g) as the standard
material, BaF2(1.0g) as the spectro buffer and graphite powder(2.0g) are added and they are mixed by a mixer mill

An aliquot of the powder thus obtained is subjected to the spectrochemical determination of phosphorus by DC
arc excitation(20 amp,analytical gap:3mm, pre-arc time:50 sec, and exposure time:10 sec).

The standard sample for making the working curves are prepared by the mixture of various ratio of CuO
andKH2PO4

A plain grating Ebert type spectrograph(GE340,grating:1200 grooves per mm,5000 blaze) and a
microphotometer were used for this experience.

One pair of analytical lines selected from 4 pairs is P 2534.01 : Cr 2534.336 Other pairs are not
adequate to determine the phosphorus In presence of small quantity of iron, because the spectral lines of iron
interrupt the analytical lines of phosphorus.

The analytical results obtained by the proposed method are satisfactory especially to the routine work. For
example, the value of phosphorus in the phosphor copper powder of NBS(P=15.0 guaranteed) was 14.6 (mean
value of 6 trials), and the coefficient variation was 3.6

In addition, the problems concerning with inner standard materials, additives, buffers, the conditions of
excitation, etc. are discussed.

—Received Sep. 3 1974—



