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. SUSMARY

:Suitéble,metallio maﬁeriais for the manufacturing appara-
~tua, storing-tank, and transporting-vessel of hydrogen
7 -peroxide ‘solution were investigated and the following re-

sults were obtained.”

?;‘11:  ?65.éhe:ﬁhﬁufaétufihgAapparatus%or hydrogen pero-
xide, tin and stainless steel may be used,

-‘2;”‘,it:is éatietgctory.to use tin for the transpor-
‘tipgfvesselsf

1;3. It is satisfactory to use tin for the storing-
.- tank, '

INTRODUCTION

~:

e

History of Project

WWItnis.kndwn'thhtvgiass, poroelein, paraffin, eto,,are good materials in

regard to non-corroslon and non-decomposition of hydrogen peroxide, but
it is difficult to use them practically because of their low strength and
plasticity,  We wers obliged to investigate metallic materials for the
above. purposeé, .

B,  Key Réeeéro& Personnel Working on Project

" ‘Chem. Eng. Lieut. M. OKAZAKI
Chem. Eng. Lieut. T. ONO

. Date of the beginning: August 1944
Date of the finish: July 1945

. DETAILED DESCRIPTION -

A, Description of Test Apparatus

For the test agparauué a water-bath, controlled to hold a constant tem-
‘perature at 60

3 C, was used. In this bath were placed many glass bottles
in which the.corrosivity of liquid B202 to various metallic test pleces
and the decomposition of hydrogen peroxide were tested.

"B, . Test Procedure

1, All test pileces of various metals made to have the same form of
about 30mm in lengch, 15mm in width, and l-2mm in thickness, were
- polished with. various polishing-powders until they beocsme glassy,
;hgg'purbielly immersed in the bottles full of hydrogen peroxide so-
ution. :

The temperature of 1iquid was held at 60°C in the water<bath and the
initial concentration of Hz02 solution was 80%,

The term of the test was always 10 days. During the experiment, the
“.initlal concentration of hydrogen peroxide in the 80% solution vas
- ‘easured by titration with potassium permanganate solution and each o
- test plece was weighed. The degrees of decomposition of hydrogen
oroxide (Table I(B)6) and the eorrosion of the metallic test pleces
-{Table II{B)6) were ocalculated and recorded. ;
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At -the same time, the surfgces of the test pieces and the liquid. .-
~yoxe_oxamined for evidences.of.corresion..Observations-are-recorded—
in Table III{B)6. -~ - o e
Soms non-etsallic materials wers tested by the same method but only
for oomparative_purpoaesﬂ' e e -

2, ~ To examine the materials for the storing-tank and transporting

. vessel, some vessels were produded by way of experimént, each 20

““1liters in-capaeity, and after pouring in 15 1iters of the liquid,
initial concentration of 80%, The vessels wore kept. for 20 days at
400C to observe tha existence of something unusual on the surface of
the vessel and liquid (Table IV(B)o). Also, for the examination of
transporting, some of the vessels were carriea for about 12 hours at
room temperature on a truck {Figure 1{B)6). : :

C. Experimental Results.

| The results of the experiments are tabulated in the following tablos.
The results of the test for transporting were very good. That is, none
of-then showed anything unusual-on the wall of vessel and in the liquid,

The kinds of materials or the structure of vessels used for the test
were as follows: Aluminium vessel with one outlet, steel vessel lined
with tin plate, and glass bottle, 20 liters ﬁn,oagacity. Details of the
vessels used in practice are shown in Figure 1(B)6 and Figure 2(B)6.

. III. .CONCLUSION. .. ..

The conclusions from the tests are as follows:

A.  For the material in the manufacturing apparatus of hydrogen peroxide
solution, porcelain is suitable; but it is hard to use praotically because
of its mechanical strength and plasticity., If metallic materials are to
be used for the purpose, stainless steel containing chromium and nickel,
tin, and pure aluminium, are suitable for practical. use, From the view-
point of ease of obtaining a large amount in practice, tin is the most

 sultable and stainiess stesl ‘is the next.:

B,  For the transporting vessel and storage tank, it is better to use

tin plate for the lining material, This is better than using a steel
vessel, .
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- BHCLOSURE (BJ6
. Table IX(B)6
_ ~GORROSION-VALUE~0F-hiFALS—— ‘
L7 |surface | Vol, of ' -1 Welght of Corro~
‘Neae of ‘Areg the Number |Temp, of Test Pieoce sion
No. |Materials | (om*) -| Liquid | .of Liqgid S (gr) Value,
I - | inthe “| Testing |. (°C) %/cm
Bottle | Days . Initial | Pinal |/day)
 [18-8-Ni- ‘ o
1 |Cr stain- | 10.2 50 10 60 14.0230 14,0228 | 2x10-%
less steel
13~Cr o ’ 6
2 |Stainless | 10.0 50 10 60 13,9524 [13.9515 | 9X10-
: steel
. SRR ISR h —— — e R Ear =
3 | Tin (99%) _ 10.0 50 10 60 13.3552 [13.3545 | 7X10
‘| Aluminium . ‘ ’ -6
b | (99.99%) | 10.3 50" 10 60 l+8240 | 4.8238 | 2X10
Aluminium ' - -6
(99.84) | 10.3 " 50 10 60- 4,8155 | 4.8165 | 10X10
6 |Paraffin | 10.0 50 10 60 1.7432
S P :
sheet 10.0 50 10 - 60 1.6531
Rubber 10.0 50 10 | 6 1.6772
Table IXI(B)6
APPEARANCE 7
'No. Neme of Materials | Ap. of Liquid | Ap. of Surface of Test Pleces
18-8-Ni-Cr Vapor-exposed surface-
1 Stainless steel Usual slight violet tarnish
13-Cr . : Vapor-exposed surface-
2 Stainlea; asteel Usual slight violet tarnish .
3 Tin (99%) ~ Usual Usual
4 |- Aluminium (99.99%) Usual Usual
5 ‘Aluninfum (99.8%) Wmite . White substance on the
. . turbidity entire surfaoce
6 Paraftin Usual Usual
7 - Smoked sheet Slightly Bleached in liquid phase
cloudy .
8 Rubber - Decomposed Bleached in 11quid phase
) - . rubber :
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___Table IV(B)6 SR SR
STORAGE. FOR 20 DAYS AT 40°C..... ... . L B
Neme of | Concentration | Degres of decom- | Observa- Observa-
material of Hy0,(%) | position of Hz0p [ tion or tion of
No. " of : : MR LRSS . liquid . vessel
vessel initiel | final {%/10 days) - : '
21 lAlumdindum o fo8060.0]..79.0 0 0 0068 ,Uaual» fe . Usual. . .}
(99.99%) |
2 |Aluminium. | 80.0 | 75.0 2,5  |wnite sub. |White sub,
{99.8%) , in bottom |on the wall
. - ) of vessel.
3 |Mn-lined | 80.0 | 79.5 0,025 Usual Usual
‘ -ateel 7 . o .
4 |Paraffin 80.0—¢ : Exoessive '| There may be
lined : deconp, .. | orack or
steel . pinhole in
: paraffin layer
5 |Rubber "80.0 79.8 0.01 White | Rubber layer
lined . slight is bleached
_ steel : » sub. and corroded,
16 |(Glass " | 80,0 [ 80,0 | 0,0 " 7| Usual |~ Usual
i bottle : - .
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BCLOSURE, (8]

thure 1 (B)6
H202 ﬁETXL SHIPPIAG CONTMINEP

0 \
A

Thia vessel, produced by way of expertment,‘was used in thc‘

tranaporttng test: and storlng test- descrtbed above,

The vessel ls made of stcel ltned w1th tln, and the cover
is also the bame and ftxed vitni bolts to the vessel

The stopper is ftzed with a: rubber band whlch is at the
AP Bladl
same time. a. safety value for thc expanslon uf gas
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~X=3g(N)5~~

450 :

Figure 2 (B)§
1209 GLASS SHIPPING CONTAINER

\

, N
Tuwo bottles, made of glass and covered with banboo basket,
are placed in each box, séparated into two parts.
b .

3 v 5
The stopper, made of glass, is fixed by a fubber gasket which
is ot 'tne same time o safety valve for tue expansion of gas
and occasional explosion.
The water in tne box is used to dilute the H909, overfloving
due to vibration of box or by destruction.
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