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“A. listory of Project - -

- par gmonth of -82%-H07.-

B, Key Research Personnel Workiqg on’ Project

~JHydrogen peroxide ooncentration plants ‘were deslgned ac-
oording to the rollowing conditione'

"Type 2 plant euvese 250 tone per month‘design capaoity

. * Two units or thie type were installed at the First Naval
Fuel Depot., i . .

Tt was planned to install this type at the ‘Second: Naval
'Fuel Depot and et other points, but construction
started. . L

A pilot plant (TypeI) vas ereoted at OFUN ‘The .p

of these plants was to be used for SHUSUIL, a:rocket air-'-
plans., Pure 82% concentration hydrogen- peroxide of euffi-‘
clent quality for SHUSUI was obtained oontinuously. o -

INTRODUCTION

The design and erection of H 0s oonoentration plants was. ordered by the g
Naval Supplies Bureau (G juﬁzok ) ‘in August 19Ah e S

A flask type concentration plant was first installed at OFUNA., A drawing

of one unit of this plant is shown ‘by:Figure 3(B)7, This:plant’ started to -
operate in Ootober 1944 and was shut down in December 19445 It was’, 8
equipped with 1000 5 ~ liter flasks and had a-total capacity of 30 tons

The first continuous plant started ite operation ,November l9hhland
produced about 30 tons of 82% H. 505" per month.- The design oapacity ofthe
plant was 100 tons per month, but the mist’ separators ‘hedinot been in-" -
stalled and actual output was only.30 tone/month The’ plant was construo-
ted by the Hitachi Co. Ltd., (IBARAGI: Prefecture).- 30% Hzoz ‘was’ shipped ‘
in from the Edogawa Co. at YAMAKITA and the Sumitomo OSAKA,‘ .

AThe seoond ocontinuous plant,- also'Type I, wae completed i”‘August 19h5, .
but it did not begin funotioning. ‘]ga‘ :

Nav. Chem. Eng. T, SHIBnZAKI
Nav. Chem. Eng. S. HAYASHI®:
Nev. Chem. Eng..S. SHINCDA:
Chem. Eng. Lt. COmdr. Y 'L&u tTo
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II. DETAILED DESCRIPTION B
N | e
s The Rlang o oo o : I BRI
A _prooess flow ohart for Type ."[',j)J.ii:;t".n_iys“t“g'i‘;\'r:ayryx:"‘b,'yv'17’lat‘e’-J':'(li)'?.’t Type II
plant is similar in design, e e B i v s

Bach pidﬁf_ﬁgé'rour'breliminary reotirying'661u5§éUAEd”ohé;cblumn'ror fhev
final rectification, . The solumns and condensers are all-inter-change~ . :
able., THe prelimina;y_;eqtify;ugwstepvserVGSachieflywto%remove“impurr:““”

A mist separator 1s essential to remove impurities oarried from the re-
tort with the Hp05 vapor, and to inorease the purity of the intermediate
product, If g au%rioiently bure intermediate product ig not obtained,
the H20 in the final rectifying retort can not be oconeentrated to above -
80%, and the yield is decreased’ due to decomposition, "
"B, Gonstruotion Materials ‘

. . . e AR . e

Construction materials used in the'dontinous.plants were as follows:
o

1, Ratorta, mist aéparatoré, reotifying columns, Rasehig/rings,
vaouun receivers and piping used over about 30°% .,,..... Poroelain,

2.  Condenser tubes R R P Aluminium,
?-vﬁwﬂeatinsvooil~in~retort»;.:;;;;i:}:;;;;;II;;}I]71§4é'bi;ﬁi'siéel
The surface of the coil is thoroughly polished), . \

4. Iﬁtermediate product and product ooulefs, storage ténks,.and )
‘ubea used under abollt_ 30°c l..oqn.o-o‘.ooaaobaoocacncclno_o.og‘.o Tino

5. Gaskets for porcelain Plpes ......... Low sulphur rubber rings
- ) oovered with tin plate,
6. Por high temperature,and,large_diameﬁer;pdrts;"auoh:as,thqfra4
tors COVErS, ﬁistisaparatora;‘and‘reotirying columns, smooth ground

Joints were adopted Successfully,

‘C.  Material and Heat Balances

The material and heat balanses were caloulated on the basis of the
following aspumptions: . ) "

Operating period ber month *eesesessesseaanes 75%, or about 23 deys,

Loss or Hp0, by decomposition and leakage *re90s0tescssseissas 2Gr0,
Loss or,hea€ from the surface of retorts, oolumns, ete, eeesai. 2000,

1. Material Balanges

a. Overall Plant., Basis: 500 ki/hr charge of 30% H,0,,
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seecens “°°1umnax 125: 500 k8—7

Oubéﬁt “,‘ : , AR
i 83% ofﬂzozo-........... ’.‘..';.'.".‘.:’.‘;..'."‘I.";r.‘.";... .18k ks/hr '
Disti11ed WALET eesosesssises b 0OlUNNS X 6842 46,2 = 319 kg/hr
. Dlavilied mter. » se b QOLIMRG X B2 0% 509 a/nr

b Preliminary Reotifying Column o R
Input ‘ RN : B :
30 % Of H202 yggtooo'.av;’o-o.c’o.oooolooc & Oolumna X 125 = 500 kS/hr

. Qutput
66% OF Hp024vessssansasssssasesss b 0OLUINS X 56,8 = 227.2 kg/br
. Dlﬂtilleg viIatOL esveesessseecccnse & oolumns X 68.2 = 272.8 kg/hr .
‘o,  Final Reotifying Column
" Input - I
- , “
66% °fH202 .‘.....‘..............‘................ 227'2 kg/hr .
- e

82%? gz ‘..I.E.....‘..‘.'...!..'..;;.............‘.... 18% éﬁ;ﬁ
Dist 64 WALOr sesevcccesescsasscsscocssccsscnssese o
- . 7.3 ve/or

"2. Heat Balances -

_ a.  Overall Plant, (See Tables I(B)7 and II(B)7.

LY )Pz)‘eliminary Reotifying Colums. (See Tables ITI(B)7 and .
wisi7). - )

Ce Einal Reotifying Column, (See Tables V(B)? and VI(B)7).

Do Eguilibrium Data

Pressure-boiling point relations of 3202 and vapor-liquid equilibrium re-.
lations of H,0 and Hp0z are given by Figure 2(B)7 (bvased on International
Critical Tabfee) and Figure 1(B)7 (Canadian Journal of Research, 1940).

B, 'Produét Specification and Inspeotionh S

Tentative specifications of product: (see Table VII(B)7) stability: De-

- composition must ve less than 10% when heated to 969C for 2i hr (amount
of stabilizer, 8-oxyquinoline 0.3 gn/lit, sodlum pyrophosphate .
(Nay, P207.10H,0) 0.1 gm/11t).. Ignition residue: Vhen heated to 80000,

. the resldue must ba less than 70 mg/1it. Jcidity: The HpS0, content
must ve less than 100:mk/Iat. ‘ L o« ’
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PRt L

Material

ke/hr

" Temp. (%) -

‘Koal/hr -

30% a0y

L x 125 = 500

0

Steam to retorts

X 127 = 508
Preliminery reot, | ~ = 7 1 %

calculated-

Only ‘latent heat

4 x 66, 95 x 103,
=207 273'x 10

Floal rgot, 117 | Only latent heat 61.9 x 103
1 (1kg/om’ s : " ealoulated 329.7 x 103
’ ‘Table II(B)7
OUTPUT*
Temp. ’ '
Material Weight (kg/hr) (°c) Kecal/hr
83% H,0, 18 20 2.36x103
Preliminary hx68,2:272.8 | 29 |ux1.98x103=,
Distilled | reot. column - { o ot e o 7.92x103
water
Final reot, 46,2 29 “1,34x103
column '
Partial (uz.s9+3.z§)no3= 16-25 | (4x23, 3+2935)x103
condenser 13.64x ot =122,7x10
Total (m. 39+z 9g)n03= 16-25 | (4x39, 5+26 a)x103
oondensexr =184.8x 3
Cooling 3
water Intermediate 4x0.675x10 3-\2.70110 16-18 1 4x1,35x10=
produst oooler . 5.4x103
Product cooler © 2,60x103 |16-18 g.lexlo3
. . : ’ «10x10
. Total Steam Consumption: 508-117 = 625kg/hr.
Note::

Total Cooling Water Consumption: 13.64420.54+2,60=39.48 ton/hr
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“Table 111(B)7
INPUT

Material

Ke/hr.

 Tanp. P0)’
. 0 P T TSI pre— “-»‘m‘-,n ey

Koal/br.

Steam to retorts
(1kg/om®)

. 4x127=508

Only latent
heat. oaloulated

l.‘x6\6;95x‘10?=’26;.8x1o3
. +BX p

e
OUTFUT

Material

Kg/hr

Temp. (°0)

- Koal/hr

66% Ha02

4x56.8=227,2

20

4%0,82x10%=3, 282103

Distilled
~-Watep- -

4x68,2272.8 o

29

| 4x1.98210%27,92x103 |

Cooling
Water

Partial
Condenser

4x2,59x107=10, 36x103 |

16-25

423, 3x10%93, 22103

Total
Condenser

4x4,392x103=17, 56x103

16-25

. 4239.5.10%=158,0x102

Intermediate
Product
cooler

40.675x103=2, 72107

16-18

4x1,35%103=5. 4103
267.80x10°3

Table V(B)7 -
. INPUT

Material

Ké/hr

Teap. ©c)

Koal/br

66% Hy0,

181

20

3,28x103

Steam to retort
(1kg/om?)

46.2

P

29

61,9 x103
65.,18x103
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Table VI{B)7 . . . .07
R T

Material

~ Kg/hr

) Tempp (% ) o

83% H,0

18 200

Codling water

-Partial condenser

3,28x10° 16-25 °

Total -oondénser

2,98x10° 16-25 "

.. Product gooler ... ..

- TYPICAL pnonucr AND‘FEED STOCK, INSPZCTIONS -

Xi

Table VII(BJ7

. 02
_ 85160 203|

Feed stook

Cone, of H,02

32%(wc)

Stability

(Amoung or decomp,
at 80°C, 6 hr)

‘|Ignition residue’

" (Spec.:Less than
300 mg/l)

Aoldity

50 mg/1

-
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* ENCLOSURE (B)y -

HEATING STEAM = Cooling Watir
e mﬁzx

R

1
Lo -SPENT AT

Work Condition

Charge’ 3Lit. 32%H,0,
Product %Lit. 827%H:0,
Distillate Ut - 10% H,0,
facuum’ 80mm Hg

Temperture | 85°C Max.

Figure 3 (B)7
FLASK PLANT UNIT

'
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