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Basic Study of the Life Support System Using Potassium
Superoxide (KO2) for Submersible (Part 1)

Fumiaki Matsumoto ¥ Masatoshi Takeuchi ¥* Hisashi Ando **

Hiroaki Fujimori ** Akira Kimura*®* Mikio Kasahara *®

The life-support time of the present “SHINKAI 2000” is 80 hours, however,
MTS recommends that this be extended to 7days.

In order to meet the MTS s recommendation and to make the life-support
system more compact, for 3 years we have studied, using a potassium
superoxide (KOz) life-support system in place of the O, supply system of
O: bottles and of a CO; removal system using LiOH. (KO, has CO2 removal
and O, generating characteristics.) |

This report represents the interim report of the results on the past 3-
year study of the KOz characteristics.
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- Physical properties of KO, samples
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Shape
1. [ i
WE (£ yva) *H #H ¥H A 101 X 101
mm
Grain size (Mesh) |(25~4) | (35~8) (25~4) (4~8) X 3.2
KO, # E
(%) 78.6 ~ T7T8.8 81.9 83.2 83.4 83.4
KO, purity (%)
» X = |
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(Specific gravity ) |
W E A @
2 P P 1.5P
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KO: F + =X & DEKIEDL, BEZFHAIL/-, 3
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Test conditions for KO, characteristic test

ir2} 0 517 . 553 g 158 & #F
1982 1983
58
1|-2|-3|-4|-5|-6|-7|-8|-9|-10|-11]|-12|~-13]|-14|—-1]|-2|[-3|-4|-5]|-6|-7
KO, % # & B
Class
| A, B C D - Ay
KOE %JQEE B i (#[H*i\ R
A, (e ) A, G i) R B CRALRE e (BUR . B G )
Kind of KO, agent | AR ) ?;ifuﬁél {2 R )
B X B B (2/min)| 95 | 50 | 100 50 100 25 450
Permeability
F4=2Z NOZEZCO, %
CO, density at (%) 0T 0.4 | 1.4 0.7 0.7
inlet side of canister

F+ =29 AOZEREE
Humidity at inlet (%) 50 30 | 80 50 30 | 80 50 50 80 50 | 80 | 50

side of canister

* =29 AOEKERE '
Air temperature at(%) 20 10 | 35 20 20 35 20 | 35| 20
inlet side of canister

F =2 FKO, FEIEE

Amount of KO, (g) 400 400 8000
in canister

o B K [E _
Test time Chr) 2 10
A B A

Number of tests
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(1) FERLA, PR D B B8 XU C G EED
FEAREZARY, RIBGDEBITET LD ES
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BEOCHIMETFE LKL, D, BK77 VD
EIBKELBBCENEZON, A LHE D,

(2) HBRDAISHA A; REOWREZ B T 515,

REB L OHBICHBD CFH OBV ICERNGD
BLEBIUF v+ =R I NDRTARMHEELD
B, Fr2RIPBRELBETA) w b BH 5B,
(3) HKLA; FHR F 72 3 RIRIC NS &G E
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lRIEBE LN, +oRENERETELEEZI LN
%o

3.4 EFEKO; HlogEHER

EELKO, « AsHI8kg A+ » =R ¥ ICEED,
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B50%, CO. B 0.7% & L T108 Rkt sk
2 L MR AR

7212 L, 6 RffE® R R CHE SIS RS
BFDMEDK 6 LI E (W 400mH, O) L7 7o
D DRESEBZ o129, BKEARERS L TEHER
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ZBo
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FEO, ZIEE L TEZANE, BIEKBILY 79 4
(LiOH) T CO, ZkE LMD O, 8 &£ U CO;
SREEEFCHET 506805 5,

BEFISOFEE ICIZ KO, & LIOHIRAE DO Z 6 m
FE G EIC OO TR L 7

KO+ + =24 ~BXL, O BEMBEEEL
rizigshid, KO, ¥+ =24 ~OBEIEEE RS
L, LIOH + + =X # ~BXR L TCO, %&£ 7 5
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DERET— 7 2 BBRERE L TEBAT EBTE T,

Fi2, KO: + v =27 DFIREZEKIEILE T
HicHBEmEEEEP L, o, EiAEEHAE O
THBEDSEDE L, BHEHREREZ®LI &
TR

4.1 S B E 48

SRR (I 8 ICRT L9, MEREBDKO+
¥ =AZILIOH # v+ =X 4 23 EMAMUIc 6D
& Ui ﬁﬁi&ﬁzof’c BELS0%, ALCO, BE
0.7 %, @ZJAEE 3504/min$B LT 80 + 270L/min

32

TI0E R ER AR AT - 7 GEIZ RS 2B),.
(1) HMEAKO: iz A £ L, BERMARERED
PCRIEBROGIETTEEELONBEE6C,
B 100 ZOBEICB VT, BE 3ZD 0 ENE
262/hr-man 3B & U CO; FHAEFE224/hr-man’ UL
T 58 6kg & Lo
2) KOy F v =R & ~DEZERIISSEE DI
EhEGEHRERRICB T 2+ v = X ¥ N ESEREF
RIEE CIKIEA LD, 3304/min & Ui,
4.2 HEBREBREIUEBE

(1) KO:¥+=RXR¥DANEXEER3304/min %
0B ERR LB 0RBRERAX 9 IT/RT,

K9 o, O BERER LUV CO; BINKEE
EEIZHELTETRTHAED, O, EBEZ T
HBHLEBOLNPDB
(2) KO; F v+ =% D& 3308/min, 2 K&
&%, KO: # v+ =R 4% ~804/min, LiOH F + =
R & ~2504/min, 6 @KL, €DK, KO, +
¥ =R & DHA330L/min, 2BEGL 7R
RAEKXI10ITRT -

CDREBERICEDE, BMANO, BXUVCO, &
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Test conditions with controlled reaction test of KO,

e & No
est  No 59—1 59—2
KO v =X BT B ¢/min
SRR SRR 330 330-80—330
KO:2 canister permeability
LIOH# v =248 2/mi
4 ' ﬁELﬁ(“mm} 3 s B sl
LiOH canister permeability
2 & @8 S B &E@min) 230
Over all permeability
A O C O:8 B (%) 0.7
CO:z density at inlet '
A O & ECCc) 5 i
Temperature at inlet
A ] i B (%) 50
Humidity at inlet
KQO: & (kg) 6
Amount of KOz
LiOH & (kg ) B 6.6
Amount of LiOH '
Az, 5% iE2 fEl Chr ) Y 5 »
Test time
=, L7 =] ¥ ([ ) { 1
Number of tests

JAMSTECTR 15 (1985)



=6 KO, ZHW /A mfEREE Ok

Specification of life-support equipment using KO

” 18 & 2 = e ”
[tem Content
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|| 7T S 1 N - KO2 v =24 - ﬁ]’é?\]J
E . » . ]J— 7 = ]7 L =4
- %, circulation diagram LiOH %+ =27
By
v oali = =
2 E ﬂﬁ E: S %145 0 £/min
Z + |circulating flow rate
- B - ; KOz¥ v+ =2 %
‘é = = & = 3304/min (O3 %ﬁ%tﬁéﬁ%fg%) DA ICES
3 | & ° . KOz + = % £:80 £ /mi
permeability 80 + 250¢/min (O2 BE A KT S 21EE)  |LioHsrv=x5:250¢/mn
> | BT il i L
5 | %l Oz = Oz & ¥4 3EDFEEIC X 55HRI5
. & |Measurement
meg RS g
6 | . 5|8 S KOs+ + = 2 4 DBESUREDMIIC & 558
Yok control
%S > &t Bl | CO2t v+ic &k %8k H NS L OFH)
7 + |CO2 7 , o PGS 2
5 B . measurement | Lk 54 ¥ 7)) v FEHRIOBFR
9|,
o
[ e
8 E o ol ) LiOH# » =2 4 ~"D@KIC & 5 &Il
O control
Z R ,
9 | KO, AERTAE
shape
TylkKo. % T 4 B
10 +2 6 kg
t-= | amount of KO:2
S
o
1 H [ | . 33024/min (O: BEA LA I 3ES)
2 g HWox B &
rmeabilit
12| 4 b 7| 80¢/min (O MEAET <€ 2188)
| & : ‘ ,
13 | LiOH w MERFT TATE
- shape
Fi Bl
% | LiIOH =
@ | &2 HOR =T o R 0. 6 kg
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- control equipment =
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| ! ‘
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I \ it H 5
| / measuring cylinder
- - r Y ¥ P
PCO, 3t #ll 35 & ; PD.‘}: M %W
ECOg instrumen_t]— . -D D —IPDz instrument '
I
I
_ LiOH KO,
Fr=R% F¥r=R7
LiOH KO,
canister canister
i
N / |
| BEAF
solenoid valve AN 7 4R solenoid valve
orifice > E -
by —pass circut
[
W4 v

Jag
blower

X] 12 KO2 % F W 7o A= Ay HERR 25 B BLBE SR [X

ventilation line
atifll 7 4
measuring line
ez 14

control line

Schematic diagram of life-support equipment using KO,
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HICBT AR — 4 A2BAENTE, Fi, (2) HEHEEE “ BERILA ) 2 4 (KOy) D
BIKMAAEGHEFREOBRBES 20U EPTE HARERICOWT, BASKERBESZA$HE
o Bk, SR AED S L L BT, BKR 19, 1984
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