The Japan Society for Analytical Chemistry

392 BUNSEKI

sorptivities, sensitivities and relative standard deviations
are evaluated. The extracted complexes are stable in
naphthalene and naphthalene-dimethylformamide solu-
tion. This method is characterized by the facts that the
equilibrium distribution in the two phases is attained
rapidly and that the complexes are dissolved by contact
with molten naphthalene or by slightly shaking. The
mixtures of metal complexes and naphthalene are soluble
in dimethylformamide which is miscible with water.
Various metals were determined by using different com-
plexing reagents as follows: Cu, Bi and Ni with DDTC,
Cu, Bi and Co with APDC, Cu, Zn and Ni with 2-
methyloxine, Cu with 5,7-dichlorooxine and 5,7-dibro-
mooxine, Cu with @-benzoinoxime, Fe(III) and V(V)
with N-benzoyl-phenylhydroxylamine and Ni with
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salicylaldoxime. Copper, zinc, magnesium, cadmium
and cobalt were successfully determined by using oxine
as the complexing reagent and by atomic absorption
spectrophotometry.

(Received Sept. 7, 1976)
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Table 1 Analytical results of oxygen in lead
compounds by the usual method
Sample 05, O-found O-caled
Sample taken 2 -found O-caled.
(mg) (mg) (%) (%)
3.647 0.233  2.32 —4.85
Lead(ll) oxide PbO 4 3.902 0.321  2.99  7.17 —4.18
3.915 0.259  2.41 —4.76
. : ) ) —6.
Dlagan iwayy (398 9% 2% e
oxide FbsO4 2.884 0.253  3.19 —6.15
3.242 0.707 7.93 —5.45
Lead(IV) oxide PbO, | 3.156 0.627 7.22 13.38 —6.16
2.986 0,701  8.54 —4.8¢
Bis(2, 4-pentane- 2,942 1.161 14.35 —1.44
dionato) lead 11,960 0.714 13,25 15.79 —2.5%
Pb(CsH;0,): 1.863 0.685 13.37 —2.42
Lead acetate 1.364 1.097 29,24 -0.27
Pb(C’.HgCOO)z 1.761 1.437 29.67 29.51 +0.16
3H,0 1.293 1.057 29.72 +0.21
3.418 1.357 14.44 40.20
L°I‘}g(g°’lif°g° 43.953 1,573 14.47 14.24 +0.23
1Hs02)2 3502 1,382 14.35 +0.11
. 1.568 0.976 22.63 +0.22
Lead citrate {2,625 1.625 22.51 22,41 40.10
Pby(CsHs07)2 1.602 0.982 22.29 2012
Lead 4-cyclohexyl- 3.180 1.030 11.78 +0.05
butyrate 13663 1,191 11.82 11.73 +0.09
Pb(C14H170:2); 4.003 1.309 11.89 +0.16
. 3.557 2.472  95.27 —3.71
L°I‘:g(l?,"0“‘° 3.33] 2422 26.44 28.98 —2.54
3)2 3.523 2.446 25.24 —3.74
3.615 1.713 17.23 —4.45
Lead oxalate PbC;0, 4.035 2.053 18.50 21.68 -3.18
4118 2,092 18.47 —3.21
. 1.310 0.721  20.01 +0.07
Lead salicylate
1.518 0.835 20.00 19.94 +0.06
Pb(C7H;0s). [ 1.203 0,704 19.80 Zo.14
3.680 0.866  8.54 +0.27
Lead stearate 13,004 0670 811 8.27 —0.16
Pb(C1sH3502)2 2.378 0.558  8.53 +0.26
3.411 1.503 16.02 —5.08
Lead sulfate PbSO, 3.484 1.503 16.62 21.10 —4.48
3.288 1.511 16.71 —4.39
8.428 2.123  22.52 —~7.46
Leadiarirate o ]2.879 1895 2393 29.98 —6.05
«HOg-H; 3.432 2,177 23.06 —6.92
Lead(IV) tetraacetate 3?32?2’ gg?g %ggg 28.87 :gi?
Pb(CH;CO0), 3.357 2,678 29.01 +0.14
. 1.279  0.581 15.10 +0.07
Lead thiosulfate 1,679 0.707 15.31 15.03 +0.28
103 1.225 0.514 15.26 +0.23
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Table 2 Analytical results of oxygen in bismuth
compounds by the usual method

Sample 5, O-found O-caled
S 1 Kk 2 ~foun -caled,
Samp (-} t(?:\mcgl)l (mg) (%) (%) %
3.955 0.162  1.49 —8.81
Bismuth oxide Bi,Oj 4 331 0.091 0.76 10.30 ~—9.54
0.087  0.68 —9.62
3 481 0.136  1.42 —4.72
BlSBm(L)llh chloride oxide 3.7 0.061 0.59 6.14 —5.55
¥ 3. 178 0.047 0.54 —5.60
4.417 3.424 28.19 +0.06
Bismuth citrate 3908 2996 2787 213 0.6
BiGeHs07 4128 3.196 28.15 +0.02
Oxo(benzoato)bismuth 2 353 }?:g 13?8 13.87 :3?]3
BiO(GsH;CO0) 3260 0.820  9.25 —4.62
Tris(8- qumolmolato) 3.041 0.823 9.84 +0.14
bismuth 3,210 0.862 9.76  9.70 +0.06
Bi(CyHNO), 4,171 1.128  9.83 +0.13
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Table 3 Analytical results of oxygen in lead and
lead compounds by addition of reaction
agent (About 2mg of naphthalene)

Sample

CO O-found O-calcd.
Sample taken 2 A%
(mg) (mg) (9‘) (%)
1.223 0.238  7.08 —~0.09
Lead(II) oxide 11.066 0.206 7.03 7.17  —0.14
0.997 0.192  7.00 —0.17
Dilwdan) ldq) (152 03 2, Lo
oxice 2,153 0.542  9.15 —0.19
2.696 0.976 13.16 —0.22
Lead(IV) oxide 11.862 0.675 13.18 13.38 —0.20
1.362 0.498 13.29 —0.09
. 3.313 1,420 15.58 —0.21
B*:,(f,;;;gg"{:;;;- 3,548 1.52¢ 15.62 15.79 —0.17
' 3.456 1.481 15.58 —0.21
3.759 2,965 28.68 —0.30
Lead nitrate {3.930 3.125 28.91 28,98 —0.07
3.572 2.85%  29.07 +0.09
1.341 0.796 21.58 —0.10
Lead oxalate 11.877 0.82¢ 21.76 21.68 +0.08
1.470 0.885 21.89 +0.21
1.281 0.745 21.15 +0.05
Lead sulfate 10.900 0.528 21.33 21.10 +40.23
(1.596 0.935 21.30 +0.20
3.023 2.474 29.76 —0.22
Lead tartrate 43.482 2.886 30.14 . 29.98 +0.16
3.718 3.057 29.90 —0.
14.339  0.126  0.32
Lead 47.021 0.069 0.36
15.632 0.116  0.27
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Table 4 Analytical results of oxygen in lead oxides

by addition of solid reaction agent
(About 5 mg of carbon)
Sample 5,  O-found
9 -found O-calcd.
Sample mhen (mg) (%) (w) A%
1.232 0.235  6.94 —~0.23
Lead(II) oxide 1.053 0.212 7.32 7.17 40.15
0.597 0.118  7.19 +0.02
1.264 0.326 9.38 +0.04
Dilead(Il) lead(IV) )} 1915 0257 921 9.3 ~0.13
0.958 0.240 9.1l ~0.23
1.899 0.704 13.48 +0.10
Lead(1V) oxide 2.211 0.809 13.30 13.38 —0.08
1.386 0.505 13.25 —0.13

Table 4 IZRT X 5 ICBR(LEMTIRFEL Smg OIRMMIC
X, F74Y) UEMOBELARCHEERSERTE
7o REOMBRRE T OV T HBET R TV, 800°C Bl
BT HIEERTE D LR o7k
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Table 5 Analytical results of oxygen in bismuth
and bismuth compounds by addition
of solid reaction agent (About 5mg of

carbon)
Sample oG, O-found O-caled
1 2 -found O-caled.
Sample TheD (mg) (%) (%) OF
3 l7l 0.892 10.23 -0.07
Bismuth oxide 1.131 10.11 10.30 -0.19
3 563 1.030 10.51 +0.21
3.959 0.683 6.27 +0.13
Bismuth chloride oxide { 3.477 0.598 6.25 6.14 +40.11
3.888 0.690 6.45 +0.31
4,070 1.541 13.77 -0.10
Oxo(benzoato)bismuth { 3.718 1.423  13.92 13.87 +0.05
3.039 1.158 13.85 —0.02
8.751 0.059 0.25
Bismuth powder 9.819 0.062 0.23
10.819 0.079 0.27
7.662 0.029 0.14
- Bismuth granular 16.323 0.076 0.17
14.284¢ 0.102 0.26

Table 5 Z7RT X 512, ERA2{LEaWPOLELFEIL
¥ 5mg OREAXEMTIZ LI VBERLERTE
7. BB OIBEEE I VT bR RZFTVY, 700°C Bl E
BT LT E D Z &g o7z,
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Table 6 Analytical results of oxygen in Kelmet
alloy by addition of reaction agent
(About 2mg of naphthalene)

., . Sample taken CO, O-found
Sample (mg) (mg) (%)
A { 12.811 0.314 0.89
9.999 0.234 0.85
B { 15.409 1.538 3.63
8.909 0.836 3.41
c { 12,794 0,43 1.26
6.973 0.293 1.53
D 4.790 0.483 3.67
6.326 0.645 3.71

Table 7 Analytical results of oxygen in soft
solder by addition of reaction gas
(Reaction gas : Hydrogen gas)

. Sample taken CcO O-found
I p 2 oun
Samplet (® (mg) (ppm)
A { 4.7917 0.145 1.0
7.6264 0. 264 12.6
B { 5.4011 0.107 7.2
4.2895 0.086 7.3
c { 2.0851 0.018 3.1
2.0132 0.014 2.5

t A, B and C are difference in manufacturing process, A : non-
treatment, B : Nj-treatment, C: CGO-treatment

I i

8, UARZARCLhOLDOLEY, NEELokE#E
DEREIT 12

wbamhoLMEOERE, HFELEWhORED
EEETR—-EoREic oW TE V.

ERENRERTERLVRILEROWVT, F72 Y~
U B OB IR & 17 RAF ek e 1872,

EX v 2bEMhOeMEOERD, ARILENTO
BFEOERETR—HMOMPBC oW TR TERY. F7
&Y VIRIETC L REI O — AR R — M LARS,
BILEZ TRV eMERERTEL V. RERME
TV RIESE e 8.

vy NMESNWORREDOEREY ST 72 Y LiRINET
vy, (I~ % DfzEe. X, RAKPO BROW
KBTIV, (2~12)ppm O A 7.

1 falod 20 i e gels 3Rt R (LAt cHimg, &JE
ROV Ay bE4T 10mg §ifg, WRAKXTHE Td

A, kiR, &0, BE, SH: 80, YAYARCLhHotEmPhoREER 395

b, NFRERM: ERETH 40 SR, EEETH 20

SHETHH.

Kbz, RESRMLEHL ARSI RBRBEN
Er@B#LEd. L, *HEO—HizAHBH L KER
IS W T bDTH D, MECH NS KHE
EZRICEBHBLET.

CW5¢10H,$§%24¢§&wIWG$)
10 B, 4% 20 £V T—HEE

X L

1) M. Kapron, M. Brandt : Anal. Chem., 33, 762
(1961).

2) E. Pella : Anal. Chim. Acta, 35, 96 (1966).

3) XM B:4&mMek, 21, 392 (1957).

4) G. Kraft, A. Kahles : Erzmetall, 22, 429(1969) .

5) Frig—: ALE 15 ELMHESS, p. B268
(1966).

8) %E;%,km&%,¥*ﬁ%=ﬁh,”,uﬁ
(1973).

9) %*ﬁt%, *m&?” ’%‘ﬁ“% : E‘l_t’ 23, 1208
(1974).

w

Determination of oxygen in lead, bismuth and
their compounds. Takeo Kurikr*, Keiko Onsawa,
Eiichi Tanicucui, Hideki Orisr and Kazuo IMAEDA®*
(*Development Laboratories, Hoechst Japan Limited,
1-3-2, Minamidai, Kawagoe-shi, Saitama; **Hoshi
College of Pharmacy, 2-4-41, Ebara, Sinagawa-ku,
Tokyo)

Oxygen in lead, bismuth and their compounds and
in alloys of lead was determined by carrier gas methods.
Oxygen in some lead and bismuth compounds could
not be determined by the usual method for organic
compounds. However, oxygen in lead and in its com-
pounds was determined accurately by a carrier gas
method using naphthalene as reaction agent. A car-
rier gas method adding carbon as solid reaction agent
was applied to lead compounds, bismuth and bismuth
compounds, and favorable results could be obtained.
Oxygen in alloys of lead, such as Kelmet alloy and
soft solder, could be accurately determined by a carrier
gas method with naphthalene and by one using hydro-
gen as reaction. gas, respectively. One analysis took
about 40 min by a gravimetric method and about 20
min by a coulometric method.

(Received Dec. 3, 1976)
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