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On Detinning of Lead Alloys. By Mitsuo KAMEDA.

Owing to the great deficiency of lead in Japan in 1944, the recovery of pure lead from lead
alloys, for example, various type-metals and the reclaimed scrap from such prodwctd, has been
carried out for trial by means of the "Detts electrolytic process, but the tin, amony ‘arions |
impurities, has been found to interfere greatly with electrolytic refining by fouhn% the electro-
Iyte and being deposited together with lead on the cathode.

Accordingly some experiments on the removal of tin from lead alloys, i. e., tin-bearing anti-
monial leads and solders, as a preliminary to electrolytic process, were carried out by means
of simple oxidation (“softening*) and the’oxidation in the presence of lead chloride (U. S. pat.
2,043,573). @

A) Dy simple oxidation the following result is obtained.

a) The tin contained in relatively small quantity in lead alloys (for example 5% tin «lloy)

can be completely removed at a temperature between 700 and 900°0,, being converted into
oxide which «ombme% with the lead oxide (about twice as mnch as tin) formed at the samg
time. .

3) By the oxidation in the presence of lead chloride the following results nre obtained.

a) The tin ‘contained in relativley small quantity in lead alloys can be removed at a
temperature between 650 and 700°C., but this treatment does not seem to be Dbetter than
simple oxidation. For the complete removal of tin certain amounts of lead chloride (1.2-2 times
the quantity of tin) and lead oxide (twice as much as tin) are required while some portions
of the latter (2/5-9/10 times the quantity of tin) are slagged off with tin oxide, the remaining
portion being reduced to lead by tin.

b) Thke removal of tin from solders (approximately 4095 tin and 609§ lead) is impossible
by simple oxidation, while it is possible by the lead chloride-oxidation treatment. T this-
instance certain amounts of lead chloride (equal guantity of tin) and lead oxide (twice as nineh
ae tin)Jare required while 43 per cent of fthellatter is slagged off. (Received Nov. 5, 148)
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Table 2 Efteet of Additional Amount of KCOL-NaCl in Indirect Oxidation,
Ph-alloy 20g, I'bO 3g, Time 50 min., Temp. 810°C.

Additional Amonnt Weight of . . | Yield of Lead
of K¢1-¥aCl (g) Lead Alloy (g) Sn (%) Sb (%) (%)

0 13.20 0.121 0.72 74.9

bo

0 @) 14.85 tr, 0.78 ok

5 (3) 17.73 0.87 6.48 81.1

10 (3) 19.41 0.66 7.19 88.3

20 (3) 19.70 0.95 6.80 89.7

MBESALEIT NG 2 PO & o Y

Plboiic X v KCI-NaCl & 20g £ LT PbO MR X 8 LCh7. z0OFNE |
Table 3 (Y. ®1 D Sn BPRLEINTHE Sb B2 5 TH 3. BT R ENoO
20g X bl’ifmu[,*céb%w:, iz PbO e Ph B INTHZ2 2tk RmTL0THs. L

LAY VR PhO SRINT 2o THA T 2@METT. 2 ofEEns 1g © Sn Tk
T2oiI i~6g PbO H4ETH b 201! 3-12g ZBILENT Pb &7 b b o> 288g PhO
23 Sn0, R Sh,0; E¥5AT 22 2343, BB (Sn+8Sb) oy 215 12> PbhO BUECH
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Table 3 FEffeet of Addih’mml Amount of PHLO in Indirect Oxidation.
b Alloy 20g, KCI-Naf'l 20g, Time 50 min., Temp. 8100,
Additional Amount Weight of o N IYJ(LI of Lead
of P (g) Lead Alloy (2) Hu (9g) b | (%)
0 20.00 4.91 (;.97 r
1 19.99 4.08 6.87 | 96.8
2 19.50 1.43 6,75 i 97.2
3 19.70 0.95 6.80 89.7
4 20,02 0.770 6.44 *87.7
6 21.62 0.061 5.63 88.4
10 21.55 0.00 4.80 76.7
12.4 - 21.40 0.00 2.83 71.9
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wale 4 FExperiments in Larger Secale for Direct Oxidation Tre: Ltment
Pb-Alloy 500g, Temp. 800°C.

Analysis of L Weight of | . Yield of
sawmple (95) Time (min) | ppalloy (g) ‘ Sn (%) 5b (%) Lead (98)
0 500 1.59 11.61 : 100
20 1.53 11.39 :
40 0.09 10.75
1.599 Sn, 50 0.01 1074 :
11.619% Sb 60 468 2435 0.00 10.06 97.0
80 0.00 9.86
100 0.00 9.56
120 0.00 8.87
140 0.00 7.50
160 0.00 7.02
180 376.3 0,00 06.51 . 8T
, 0 500 5.24 11.21 100
| 5.249 Sn, 20 401 1.7
1219 Sb 40 2,90 1081
: 60 0.95 10.74
80 366.5 0.00 10,11 : 78.8
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n M TR U e ‘

BB R % Table 4 (R T, BUEHE 1.59% Sn &
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Sh) #o#) 1.96 i Pb 332k Shve 2 &ickh 272, WMo Fig. 3 810°C, 20 50 2T Su s
SERICHREINLYEK 233150 Ph s ahcpzz s%;: b, KCI-NaCl ihnoo 1 4R
fLERICIR TR 2650 Pb XL THh 3 T & icilkT 2 EABRERL EhoThz o Ln
Hdr 3.

3. £ B o K 18
MEOBBRTRERAELLT 5% Sn ﬁgﬁ@ﬁﬂ*‘flﬂom’t;’ﬁf%?&ﬁ")_fzzﬁi,.;rmc Sn D4 \ikk}
LTz f-p;téf‘mzzﬁguc‘ Z O IE 39.729 Sn, 0.647% Sb, Balance Pb & w27 b o
THOFRELLT 2L Sn L 24E0 Pb 23l M 3 0 6l bikic Lo THI A & T
ELHBERMEMLL Th{ko2TL:5ctichs
(a) T H BR b &
ki~ 7 Mhic X o céHSH@Lﬁc BRALIZ A TR &/V«chvﬁx,.»tzuc 700, 800, 900°C i
AT Sn OBREOHEFELERTHZD DA Table 5 ©H 2. 5ky 20g LT 4045%C
BT O7ehs Sn ik 38729 25 349% FUFICECTLAF S W. 800°C, 40 45 a)a’f:.'f'ﬁ“cfm
Sn @ 11540 Pb Bk SN THIHOROEN L 0 KERIL WL CH 2R o Wil
LHATL TOURRRMOPL NS T 2 3¢ Sn BRI 3hhwkaso .
(b) PbCl, Hiny: (U. S. Pat. 2,043,573) .
APHOBEICOWTIRILER R AHET 5 2 53l L Ao Wied G Hzk & Ut Harris g% it
BT H7eds, Sn BL WD NaOH, NaNO,, NaCl 454t Harris ookmis W R 248 k]
IL P k4t 40% 1L 7. % 2T oBHEIRD Ik b, PbCL, imkgik 7. Table 5

o~

Table 5 Direct Oxidation of Soller,

e o1 Mivein o3 ) Weight of & ie Ll of tiead
F'emp. (°C) Time (min.) Ph-Alioy ({r) S (9%) %)
— 20.00 iR, 72 )
700 10 1225 35,93 T G
— 20,00 38.72
800 20 1545 3567 - 819
40 12.80 247 8.6
' — 20,00 872 |
900 20 . ) 14,50 0,32 55,8
40 13.85 3416 712
700 40 17.33 29.41 ]()“({ b( 1o 2)
40 : 19.75 25.33 120.6 (£'D C1, 6g)
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B% bg 2L, W% 4050 & L7 PbClL iz wiEE Y T B wic LB NaCl & hp
~JESER R 9398 PbCL, 7% NaCl & L7e. HaEsT 411°C t» 2. 2z TEBBEEYLLL

rayil



TR 23 4 12 A Ly i XY 63

Table 6 Effect of Additional Amount of PbCl.
Ph-Alloy 50z, PO bg, Time 40 min., Temp. HH0°C.

e e SNEUCSRENENEN.  BRH
Additional Amount Weight of g , . led of Leul
of PbUL-NaCl (g) Ph-ATloy (g) Sn (%) sh ) (%)
0 r0.00 | 491 sor0 | 100
4 40.40 i 1.52 6.744 i 76.6
7 46.05 0.804 6997 87.9
10 4750 | 0.83% | 7.528 ‘ 40.8
i

"FH 550°C & L7-. zofiss PbCl, NaCl dg Tk Pb B opsEwg T~10g L
ﬁﬁ&&ené Snm%i%“(KM$%L*QKH%HCbKMHf®% Wic z @ 1k
Sn OBEOHAHYTHZT LBMOENTHB. .
(b) PbO iRn& O

Kic PbO oB I #~TH 7. PbCL-NaCl @i 6 Tg & L 7. ikkhd 50g Wil
40 4y, JEIE 550°C & L7z, % Ofif% Table 7 wsn¥. PbO & T9g LML TS Sn bRk
RREES T, X Pb oMy bHOTESCRS g rnd. 2o CRcRIEORBEHS
zEEl 7

Table 7 Effect of Additional Amount of b0
« DPb-Alloy 50g, PbCI, Ty, Vemp. BH0OC, Time 40 min.

Weight of Sn (%) l S (%) lel «)t l il '

Additional Amount

of PLO (@ Pb-Alloy (g) %)
0 \ B.00 401 | 647 | 100
5 r 46,05 ! 0.801 ! ROYT | 87.9
7 1 42,70 1953 | 6.807 | 77.7
9 :’ 42,80 1.718 4 6.727 75.3

() BB DB
ﬁ%&5m~mmcmﬁmé&fék.%mﬁ%ETWMBmif.ﬁﬂ&%lwaﬁMQ
Tg, PbO bg, W 4070, iIEA 1. 5F Sn fpdeds, Pb @ h e RIFE RS, 700 C Cit
%@msnﬁmwrbé.mmﬁum~mocmwﬁ&%“6n5.MLImmgmﬁﬁMkm
£ BRBHKTH .

Y LY

Table 8 Effict of Temperatare.
Ph-Alby 50g, PhC 1 7, Time 10 min.

' } i
- . ight of \ , e 101! nl sea]
Temp. (°C) \ I\}Y-(\Hny ) i sn ) l‘ sbh (%) E ¥ ) Lei
| !
.00 | 490 Y ]
550 4605 | os0t | 6.997 879 -
600 1930 . 0.480 | 6.430- ‘ 95.0
650 49.80 | 0156 6.778 95.9
1 0.00 l 0.232 i 08.5

700 50.75
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ROTERD BEEY T00°C & Uikt 50g, PO 5g, I 40 5 & L€ PhCLIRINE o8y

L 5-~3%% ®% Table 9 VC7I<T. 2 oA PhCLy )% 2 71 BB Wh EE~TTO% b

>CH%5. PhCL-NaCl 3g X Sn ix%eRicikid 243, 3g Tik Pb SR VR H 34T H

3. LdL PbCly i~ wT PHO DBIMATHA LW T 2 L FOEHUERELTH 2.

Table 9 Effect of Additional Amount of PhCL.
Ph-. \Hoy H0g, PHO By, Time 40 min,, T (‘mp 7000(",

‘\dﬂmoml Amonnt \‘701{,1‘{ of , . . Yleld of Lml
of PLEL-NaCl () “u—AH«)} @ Sn (%) sb (%) ©%)

0 50,00 ‘ 4.91 6.97 100

0 ] 35.40 1.0 6.967 T4.50

3 46,90 0,00 .50 90.80

5 FL50 0.00 6.621 97.59

7 50T 0.00 6.232 98.50

#ikd, #) 5% Sn k& i1 A 04 50gic#L € PbCl, 3~5g PhO 5g jAIE 650~700°C 23

VETEZLZEERS. D Sn Ric LT PHCL, 12~24, PO 245285 3. Pb oH
Qg PhCL 8g RT En o 0884%, PbCL g )T 0.62 4%, PCL Tg 1wRT 043 T
H%. WERILED Sn hERidokEEcas sz 810°C, 20 0 icidTiz Pb #$4 b 84.59% Pb

<
Table 10 Experiment in Larger seale for Lead Chloride-Oxidation
Treatment (Tomn‘ 70000,

\mh ionad | .. - f \hili](mll ‘

Analysis of i ol ime F Vo Y ‘V« dght of S (o S (92 on,];'{ of
Sruuple (%) \!"x}).({)“l:, (11'\) (min) :n::(l\”(lr:){ - \i]ny iy P (o) b Go) Liead (V)
L HCL R VIR [ o
i i |
. LSS L .
| i o0 1.59 ~ 1161 1(u)
. . It 5 |
{)])(rlg 7) 0 5 j 1.31 J}.‘))
PNall o o0h 15 3 l . 1.04 11.83
i -0 3 ! ’ 0T 11.85
a0 ; an0.2 | 0,52 11.80 &7.65
” . ) TO0 1.50 1.6 ! 100
| s Gy 5 n i
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