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-.The 6bjeot of this sfudy -was to determine suitable materials :
end working methods for the reaction tube with a long life.

Signirioant results were:

Load which contalns from 0.2% to 2.0% antimony is best L
-88 the material of the-reaetion tubg, -

In preparing the tube it is best that the lead be melted
at less than 350°C during preparation in order to avoid
the formation of lead oxide, Using these materials and
this procedure, the reaction tube bsoomes very anti-
oorrosivse and oen be used perfectly for more than two .
months, - ,

INTRODUCTION

"A. . Bistory of Project

In producing hydrogen peroxide by the hydrolysis of ammonium persulphate,
the so~-called pure lead tubes had been used previously in service as the
reaction tube, but these tubes were corroded rapidly and damaged after

a week, Thorefore, wo tried to make tho. reaotion tube more anti-corrosive
and obtained one which seemed to be more satisfactory.,

These tubes are now in use in all the plants of thig type in Japan, A
flow sheet of a typloal plant of this type 18 presented in Plate I(B)2.
B,  Key Research Personnel Working on the Project

Chemical Engineering Lisutenant URTA
Chemioal Engineering Sub-Lieutonant A, NOCHIZUKT

DETAILED DRSCRIPTION

‘A Test Procedures

The reaction tube is shown in Figure 1(B)2,

At first, the state of corrosion was observed mioroscoplcally in a pure
lead tube which had been danmaged. It was recognized that in the pure lead
tubes, lead grains were very large and lead oxides were developed on the
boundaries of lead grains; and that the corrosion only oooured in the
lead oxide zones, or the boundaries of lead graina. (See Figure 2(B)2)

In order to avoid corrosion it is negessary that the eutectoid be compactly
f11led bYetween lead grains and that lead oxide be eliminated,

From the above point of view, it was supposed that lead containing from
0.2% to 2.0% antimony is more anti-corrosive than pure lead. And also,
from the metalluragical point of view, lead seems to combine with oxygen
in the atmosphere at tomperatures in exoess of 3500C, and thia leed oxide
is - reedily corroded by the fluid, ’

__From thesge points or wiew, 1t was supposed that lead tubes canthihing

from 0.2% to 2,0% antimony and melted at less than 3500C during working

“up would be the best. (Ses Appendix), Therefore, various tubes were

used in the plant of Edogawa Manufaoturing Co., Ltd,
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Lead tubes contakning 0.2%=2,0% antimony were very good and could be used
in servios perfeotly ror more than two months. e

These :tubes were observed microsoopioally and the rollowing obaervations ‘
were made, .

" The lead grains were ‘very “small and lead-antimony alloy filiga‘;i ne

III.

space between. lead’ grains oompaotly 8o that interorystalline oorrosion
did not ooocur, . .

CONCLUS ION

A, The best material for the reaotion tube is 1ead oontaining 0.2-2,0%
antimony.

B:N The melting temperuture of lead should be maintained at less than

350°C 4in order to avold the oxidation of lead.

The reaction- tube whioh was made under these oonditions has a 1ong life
and wes used in servioce perreotly more than two months.

The study was not complete, since proper peroentage of Sb 1n the alloy
hes not been 1nvestikated.

APPENDIX

1. -As shown in the above phase-diagran, Figure 5 lead
begins to form a eutectoid with antimony at the point of

0.2% antimony.

2, At high.temperatures, the greater the amount of anti-
mony, the smaller the tensile strength of Pb-Sb allov becomes,
and at the same time the easier tne dlloy is oxidxzed.

3. “"\hen the amount of antimony 1s less than 0. 2@, the
tonsile strength'of the alloy is small,; the alloy is easily
oxidized, and intororystalline corrasion ocours.

4, Thus it wes assumed that 0 R=2, 0% antimony 1ead alloys
would be proper for, this purpose.
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( Vacwum; 40 mmHy

Die.  Inner. 20 m.m.\\;A > ('3 kg/cm’z)‘
Qvter. 40 m.nm. .

LengthQ 2700 mm,

, \Si’eam,\]’acke’t L

(NHa)e $205 Solution —s——
‘ ((NH4)23209 28%)
HaS04 -+ 209
 Temperature : [ Top. loo

Bottom. 30
Flow Rate: 20 Y%

Figure 1 (£)2
©OREACTION TURE

33



“RESTRICTE

- BHCLOSURS (B)2 o

B

R

snan

v..:ﬂ—Q‘awr

Lo M.w.r,.:f:
X
\ ﬂ///, o N

3

B

Figure 3 (B)2
LEAD CONTAINING 9% ANTIHONY

Figure 2 (B)2

-PURE LEAD (0-046% Sb)

(x300)

(x300) ..

Figure 4 (B)2

LEAD "CONTAINING 0, 2% ANTIMONY

Figure 5 (B)?
PHASE DIAGRAM

(x300)
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