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Gt ¢, G

H: Gas sampler

<] 10% D0
> Catalyst

Fig. 1  Apparatus for catalytic activity test

R : Reactor (I.D.28mm,H 50cm) with
glass filter of G2 type

P . Pump, lwaki AR 500, C,,C; : Grease
valve F: Flow meter
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DIEEE RS 22 2T, GCoEpPESY—
BT A2 ETHEBDROGOMMNTE 2, RIZ
a7 C#MzakE GClEAL HDE—v %
T 5. BT ORI 2 BT RICH
R LR T & 2, HIEBEEO—#l% Fig. 2z
Y, Rt EF O FEREC8E2 HDoe —2»
BEERD B, 20O H, ) HD OE /43 n,,
1£0.0467(4.67%) TH B DT, K% T o HD %
NAENLL BRI TOHD O — 2758 Lok
BIENTED,

nl“ |

L ) 1 1 1 1 I - o
708 &

0 10 20 30 40 50 60

Reaction time (min)

Fig. 2 Typical example of measurment of the

reaction rate
Catalyst: 0,5% Pt-Teflon 914 J (particle
size 1 mm) , 1g
2.5 AREIEMHEE
Rt Fig. 3 m 37 & 942, BOEE L RlEH
WAL BELSHE LIRFRUGRUCIEREIZTE D DT,
ZDEEEH k % Becker® @ziz Liz43-T mol/
hr DB TRILTE 5,
1 Ne, — 1

=1 a M — Ny
Gt a0t
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(n=ny) /" (Na-ny) X 100

10 :: \‘Q‘
C a,
5+
1 1 1
0 5 10 15
Reaction Time (min)
Fig. 3  Analysis of the reaction rate as the first
order reaction
—(O— . Shodex 104 149~177¢m
0.2g
«+(O+-+ 1 Shedex 103 100~150xm
0.2g
—@—: Porapak QS 149~177um 0.2g
---@---: Porapak R i "
—A—: Porapak P " /W
-+A---: Porapak S V4 7
—A—: Porapak T Vs Y

2w, he HIRIEROAFEEKDELE, 1o
W EBlAkZp o HD £ V3R TH L 55, RERD
ZMETIE nL e LEETE 2, a QO FEE
e, EHEAY
loga=238/T—0.200
T5z M5, 22, TRKICOMETRE K T
b2, H=25/18, a=4.02, h=(340—25)/(22.4x
10°% 295/273y % R A L, % 72 0,05 N0 B{EICE T
LEEM R tp kTS

0 0.2 0.4 0.6 0.8 - 1.0
4 ' T —
T (a)
£ k= ~ 300
3
-
B Y 200
c 2+ %
5 L.
£ ®)
©
= 1F - 100
=
1 1 1 1
0 2 4 6 8 10

Catalyst weigt (g)

Correlation between reaction rate k and
catalyst weight.

(@): 1 9% Pt-activated carbon (kureha
beads) ~0.6mmg

(b): 1% Pt-porapak @, 149~177um

Fig. 4

k=2.24X10"3/ty; (MOI/Rr) weeerrreerrereesnnns (5)
LB Fig 4R LIz & S, MEESENS TH
i kSR E IR A0 o, AHEEE S EE
Whl-vEdBZE2V HDcBRELEK ST
KT THERTE 5,

TRbbL
kK'=k/W
% 72,
k"=k/V (mol/hr.m?
TH b5, G T, KCHMESEE LB L, ty.=
10min @7 MBS FMES 7 2O k(=1.22%
107 mol/hr-g) % fFHE & § AFHIHE TR L 72,

(mo]/hr- g) .............................. (6)
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Table 1 Catalytic activities of various Pt catalysts

(7)

Reduction| Particle Wt ot Relative Specific Specific
. p cat. surface A
No Carrier malker temp. s1ze used activity area activity
Q1 e | g K| Sai/g | WS
1 | Vycor glass(treated) C%gb“g 250 | 500~700 | 1 1.00%* | 87 1.14
2 /} I " ] 125 LA 1 2.20 87 2.52
3 ) (untreated) I 7 500~700 3 0.005 1154 0.0032
4 |Silica gel (untreated) (E’O};"g‘f‘g) v 177~250 | 3 1.35 470 0.28
5 N (treated) ) " N 1 7.33 320 2.29
Activated alumina Kishida chemicals "
6 (untreated) {for G.C.) n i 2 0.80 310 0.25
7 b {treated) ) 300 " 1 1.81 247 0.75
Activated carbon Shimazu
] (untreated) (for G.C.) 380 " 1 2.59 1,000 0.25
9 i (treated) ” i / 1 1.85 1,000 0.19
10 | Carbosieve B Superco 300 7 i 5.02 1,000 0.50
Mitsui Fluoro
11 | Teflon 914] chemicals 7 ~1,000 1 9.93 0.4 |2480
12 | Porapak Q Waters 200 149~177 1 0.1 1170 634 26.8
*) Pt conc.of Nall:0.5Wt%
**) Absolute value:1.22x10%mol/hr. g
Table 2 Catalytic activities of various Pt-SDB copolymers
Particle Relative activity Relative_ s_pecific Specific
size e activity surface area
Carrier Polarity . k' /S S(t/g)
{#m)
0thr) | 2(hr) | 22(hr) | Ohr) | 2 () | 22(hr) | 3E .
Porapak N 149~177 M 390 390 240 0.93 0.93 0.57 416 420
Vi P 7 S — 230 150 — 1.49 0.97 162 154
/) PS H 5 61.1 36.6 31.4 (.43 0.25 0.22 119 142
N Q » S 240 160 170 0.39 0.26 0.27 639 622
] QS Vi S 610 460 330 0.99 0.74 | 0.53 565 618
4 R V - 170 190 170 0.28 0.32 | 0.28 598 603
7 ) Vi M 150 55 2.1 0.29 0.11 0.004 519 516
» T n L 22.9 14.9 6.5 | 0.24 0.15 | 0.085 97.5 97.4
Shodex 103 105~149 S 460 370 250 0.69 0.56 | 0.38 648 663
) 104 149~177 S — 730 500 — 1.17 | 0.80 653 —
" 104 105~1594 S — 1470 500 — 2.35 | 0.80 651 625
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FIoumBEOHOHNEY & X NED, FI%y
7 Q LEREOREDS DEFBET AR5,
Table2 iR 2 L 3 = HAREOEL & 505, it
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MO RZ 3y 7 S OPHIRIGIE»Z D RE
B, 22 IR/ AL oT, Ry
7 QEy7 MBI QSO kL, BIE LS
R OBINT A 2 Eashootz, LivL, RI%0y
2 P,y 5 AL L PS I RIS L
nTwaa ki3, I, EEES oM
B L D/ABnI b L 203, HiEkED
INEBOTERIZINFEEZ T EREDbAZ WV,
va—FvrA1034F, K79y 7 Q LEZME
LWHNTHELDTHY, FEZORAMIERZ
2y 7 QOFNEREEDD Kb RED WV, ¥ 3
—F w7 A 104 iz, fEHE, ARBEETRSOHEE
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Fig. 1 Hydrogen titration apparatus
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AWEEB L ERNCRE—TH 5, RP2HE
THZERSK U721, BELXBR2IEA LEENIC
FIRIEDERTIEENE L/, ZO®EET
BEzFAL CREEEAL, HETEORER
FHE L 7z. ABRREE L FEE L O kSmses
EIR % R oD, S & T 0 mmHg o4t %3 |,
OG5 & E 0 mmHg 1o 810 6k BRE &
2R, INEBEKEHERL Lz, Wilson? &z
LD E,HS-7 I E Fi EOESEREID L hik
DimE (U O L BEIMR RT3 5,
PtO,s(s)+H.(g) PtH(s)+ 14 H,O ---ooeven (1)
Tiabbh, ERTAESCEBLLINEEEE~D
KESTFORER &, RECELT 5 EASEFOD
BeDRhc, 11 OMGE@ENESTT 2, A5
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FEBLTHAREACTRHRREZEN L, 5%
D4EE D, AERERE S, B&ORFE d2i3R
HIZ kDR 7z,
a/224x 108 a
-——iv7ﬁf;iﬁg—:11871x W
a [ KEMEW LD EE S NI AFE(mY g)
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M: B&0ORTFE

S=8.0x

WX 6.02x IOZS(A/g)
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8.0 BHICH 1 EOARETHE D EERME

H(AH?
A=0.44/D) «wrevemmnmrmmmnmmieiere e (4)
3. BHREEE
3-1 EB{tALBAFRAEHEOKRT
BALHESBOER L LT, JhE TREN

IFNTFNI—=HEBETE M 2ERLTE
7288, FRHOREE WS HEENT G, £ 2 TH
H, EEREEERLC, n-7F AT -k
So-7U AT VEBEESLTHWSZES:
BEd U7z, BEHERUE L L, SREL. AR L
rEICEESERB- T F VTN D — VBBV O
o e HD4 ©— X (125~250pm)iz &3, ok
% 230°C, 20 BFfElkERE T T A Z LIk VRS
1 wt.%Pt-HD4 v — R iz DT DFER % Fig. 212
TE, T F AT —DRE, BIRFARER
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B Ethyl
I R
o . *> -
= e T n-Buthyl
+ 1.000

0 7 14 21 28
Aging time (day)

Fig, 2 Solvent effect on H,PtCls solutlon.

TREEMEL, T HEORAK T F VT va—v
DBEAWAT<, LrL, TIREREEZRET T
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Rosel (R B b EBALIZE EAE R, L
BoTUTOHRNTE, =FL7ra—Eizid
T REEELTHWSZ L LT,

3:2 IFATFALI-NBERBLIUTEVBR
NFARY & MR TR IC £ 17 5 IBILKFEDR
D KA > Vg, A&EPEERCEER
SEEEDIEICHDH, BEDRTLHRDIZEL
HITT 5 &, ASHFIEREL, BOMEEEsS
BonhnrEzond, EEEROKERERET
R

H.,PtCl,+4H, Pt+6HCI
TEENG, KItEEm©H 5 HCl 2 RTA A D
AEFICHEMT RIE, ASKTORBAREEIZ
SR, EEEOMENE S N SRS D b,
F e, HALASEEIE 2 o f B O Bk s Bigg
HieG 2 2B LRET LT,

g LTE 3 Lic¥EL T,

Table 1 Aging effect of ethanol solution
and HCI effect at the reduction

Exp. |Aging] Aging |Reduction k'
time | temp. temp. HCl
No. | (day) C) {®) (relative)
10 230 230 — 355
2 10 ” " -+ 2683
311 ” 255 - 2000
4 1 # Y + 1719
5 6 300 n — 2095
6 8 i 230 - 1692
7 22 230 230 + 3212

Catalyt: 1%Pt-HD4 (105-149 1)
Reduction time: 20hr

Table 1 28k 4BE-~F AL LI —NVIBHKRO
R &, E(LKREMOMEETR L, I
e OB % A VWARENT A DA TR L 72D
ki {Ews (528 Nol), L L, KEA Zcit
ARFEZGIMUEILT % & @iEH & D RIbAZED
wMOFRB RS Nz (K8 No.2), 1 HiE#EL Iz
W AV 5 b, HIKRERMLAECTY KiE
2, 00052 & v > 72 (No.3), 2 DEBE, B DR
BrE2X5%2B0, —F, P11 BOBES
e, KEH AEAREHRMNMUELL
Ttz 88, BUROFRE 1A 5 #in o7z (Nod),
22 HR#AEL (BiR) L7 % i3 e, KB
AL AR R ERIUETT 5 &, o k133,000
LAE & 72 0 ALK R ORMORRL D > T 45R
IR0l



Tabie 2 Aging effect of acetone solution and HCI effect at the reduction

(11)

Exp. Aging of carries Reduction Aging "
No. T(namp. Time T(;:mp. Time of soln. HCI (relative)
Q) (hr) (o) thr) (day)
1 a0 2 230 3.3 0 - 140
2 ” ” / 3.5+20 0 - 228
3 n Vi b 3.5 0 + 2500
4 i Z i 3.5+20 0 - 143
5 i 7 i 3.5 1 - 1048
6 ) 7 » 3.54+21.5 i — 1583
7 b Vi i 3.5 1 + 2418
8 Vi I ” 3.5+21.5 1 — 1528

Catalyst: 1%Pt-HD4 (177~250m)

BALEBE-7 & b BRI DWLTORESRE Table
2R LT AREE OB R v TR L7 il
D K 3FER K (BB Nol), AEBETRY »
23 SHFFCAER LT b (B No.2) FE i i3
HEDFRIIEV, UL, HbkERHML L
BHEILT 5 & KEINe 2 (E8No.3), bk
ROWIEFRLELCEREAFOATRIT LR
5L KRFUCES T % (E8 Nod), LizsioT,
BACKROBEMBEEHFCLETH B 2 L H0
L7, 1 R OBR®BWEBEDES 1T
> 7253 (K8 No.5,6,7,8) Z OEEIAE UTH -7,

UrE &z, 2F 07— NVBERST
B ROMADBE S, B o BEoshe
BH Y, KESRCHEMAREENL, BTl
RSP ORRIE I HEE TR E sk mo T,
BALARRFMU L WEES, =FL70a—n,
TP rOME2EEELTHCTY, KICiZEL
WERLPo T, EELR, BT IS
NN I—NEERTLIIEE L,

3:3 IFANFTLI-LNBHEOR L ST
2813 5 KEITRMEE

HIEB SR IEESEAEH.0) 25 24, B L ¥
WO THERFOKGOFELRS Uiz, 72, &
RA AR AKRES RTINS 2 ZLisk Y, ik
FEFERORBH 20 ED pERE L, 54
Wi, Table3 R+ 28D 3EEHL 2,
Table 4 R BR Uiz RO R VBG4S
B - B E SO MBS IR (B8 No.l,
No.2) 108 SR CEEL U 72 80 T 1 i 1o 1%
%< K3k 1,300 1272 5 (B No.3, No.d), 145

Table 3 Preparation of Chloro-platinic acid solution

Na. Preparation

1 | Dissolvdd partially deliguesced chloro-platintc
acid into ethanol to get 195 solution.

2 | Dissolved wellcrystallized chloro-platinic acid
into water of 30cn’ and after 3days, diluted with
ethanol to get 1% solution.

3 | Dissolved well erystallized chloro-platinic acid
directly into ethanol to get 1% solution.

Table 4 Aging effect of ethanol solution and H20
effect at the reduction

Exp. | Soln. | Aging Aging | Water K
temp. time vapor
No No C) (day) (reative)
1 2 R.T 0 - 745
2 3 h 0 - 575
3 2 7 10 — 1286
4 3 /) 10 — 1286
5 2 35 14 - 1666
6 3 35 14 - 1294
7 2 35 14 + 2268
8 3 35 14 + 2315
9 1 R.T 12 - 1605

Catalyst: 1%Pt-HD4 (125~177m)
Reduction: 230°C 20hr
Aging:230°C 20hr

M 35°C T 2 L5 No.2 o KiEins 248,
R No.3 o ki 10 AR #EE s FRETH- 72,
CRERIUER 2 AERZHRML AFECRTT
5E, WThOES L KA L /- (58 No.7,
8) o B D HE AT IR S BEVETE No.l % Flvav- fil
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Table 5 Dispersion(D), surface area(S),particle size(d) and k" of Pt

Carrier: HD4 (650m?/g)

Pt ; , .
Eﬁf' Wt% Solvent HCI ﬁf%2?$2§ D (m%g) (ﬂ) (nmharjﬁ) ﬁnd)ﬁjzvnﬂ
1 1 Fresh Acetone — 0.60 0.52 1.3 18 | «0.15x108 1.2x10%
2 1 Old Ethanol - 1.18 1.03 | 2.5 9 | 11.84 7.4 0
3 ) b — 2.07 0.90 4.5 10 3.62 7 8.0 #
4 3 y - 1.84 0.5 | 4.0 17 | .36 #) | (35 )
5 4 ) - 1.96 0.43 | 4.2 22| 3.24 7.7 U
6 3 ) + 2.8 087 | 6.1 11| 3.4 5.4 U
7 3 P -+ 2.49*) (0.72)
8 A ) + 3.0 | 068 | 5.9 14 | 424 » 7.2 0
9 4 ) + 2.75%) | (0.60)

*) Readsorption after H: titratlon

o Kixd &5 Uk 30 cm® 2402 THE- 1-HEE
e No.2 L REE CHfEL 2ibg &8
PHEAT A L FMEN oz, FmE LT,
AREDMOIR ZEAF ERRICH S 2 &8
FEHL 720

34 BASODHEE & AR

ZHET, B, Pk, BIKEOEI, AKE
KO £ OIS B L IF T RE R L
Too BREBSEM: X, HELEOEHEOSEECKTFL
Twd EExoRD, ZOSBER KREMER
i & VR, Table 5 i3, FZEH 650 m?*/g @ Pt-
HD4 & — i 20 T OfERE7RT, Nol i, HE
EuoErEESE-7 2 L IERYAVERTH
%, BIEEM IR <, ESONEE D B {Ew, No.
2~No.b5 iz, F{Es 1 EMERB L i e &8k
TFLT D -VEEERVIERTH S, K
¥ k71, Nol & EH L THTRLE, FeidtE K7/
S 6 fEEEA XL, D RESBEOEI LI
AL, HERERELUEE b BeRE 2 wth TH
Hhek2, 2hid, OSBEEOMINE L bICH
SRFESBEINT 2 2Ltk B D THSB,No6,
No.7 i, AkERTCEL TERRERML S
LHOMET, AU ESEED Nod, Nod & & HHE
+ % LBAS e D ML Tk D EbRRNREE
WFORERIATHS I Ebhrol, ZOH
3 P.T.K.Baker®iz & 0 & THMEE CHERINT
Wb,

4. 229
b E e O B OIS, WROMM, MK

TR OKESRM, B0 —Y > JRE R UK
Bz DWW TS L, #0OFE, SLASEROE
iz L7 a—n, 7 b rpEEEOEE
ERLIN, AR SRR TErsnF LTI
A— L EERELTHAWAIORRE WL EHRT &N S,
HALAE, AERZENIFAREROELASRE
Wk LT Ba SRR s 5, Lirl, Bkl
PRI EEIER N o Ta L, ZILS OIS
B e U S B 2 &, RO R
FTERATIZRASHY, i, HAARRERD
ERE#2DT, TENEERLEVTRRY,
LLEoiERE» s EbaesBAEE L L TR T
VT d—NEEG, BEERE L » AEERE
B THSACLONERNTH B, %BEEOD
I—YronTil, IhETCEBEXLTEL
230°C, 208:fM U TH -7,

2 £ X W

1) Wilson, GR., Hall, W.K.: ]J.Catal, 24, 306
(1972)

9) BF B4, ¥ FIsE, MR TE, AERM, KH
=k, AksE, 12, 1646 (1979)

3) Baker, R.T.K.: CEP, Aprile, 97 (1977).
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Fig. 2 Effect of sea water and mixtures of
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Fig. 5 Effect of air and O, treatment on the
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rpm CEEREE, OB kL, EEEFILEYT 2
oD FEET AR LRSS, v b —%—
ThnE T A (Fig.l), [E#zic & 2 BETHD4E—X
At PP B fFEmciitE 3 5720, PP 2SHE

PPtube
0.1 mm

5mm

PPtube

mantle heater fromed cat.

Fig.1. Preparation of the catalyst of“Hokko"

type



WEHEEM LB T 20 RELETES, v b
b —& — D (T 7B R 035 180°C e &
PP »zZERZ L, B bRk ths, HD4 & — R
PPPRECHE L LZUOHE, #0FF 210CET
HoorframeEn L, PP 2823 Photol O & 3 W& E
L PP &£z HD4 ©— X il oi+43 48 s hi- 2
LR Ltk BRI, FEE R ERL
BWNSERE THRIST B, TDHK, AEYEIY
U HD4 ©— X fif & B AU % 7 v+ 2T L,
7oA EOREIREL A A KRR E D, B
BINCHIEE LTwa HD4 B— Xl 2B b p2 <,
pAYEREL % 100°C 1 REEIRUEEZZ L, R7ET 5.
BAE, SNRSUIERTAMEORRETH 2,

ERSMAETAE R, Pt-HD4d v — X iz
HDAE— X% Hv, 27 @UFETHRE L2,
AL H SEE IR SR S AR R $ 150C
FT&mL i,

Photo 1. Shape of the catalyst of “Hokko™" type

3. BReEE
3.1 HESHAETHE DR

Photol iz i B O — Bl 5 md, AX SIEEX
DT d~6 mm, FE B2 mmTH 5, Photo2it
FORMEYALILEHTH S, Pt-HD4 v —X (&
72 149~-177 pm) 2576 B BFR T AN HE PP 1
WHEBSWTWEO05 %, Photo3li 2 0WEE
HThIWE— A E51EE PP Az Az 1T
Wh I EWSE,

Fig.2 12 1%Pt-HD4 £ — XA A= < L7
B U — X OIS, ©— XAl PP Fo
HISER OB BB OEE 23R Ui, Wi

A, g

catalyst surface.

Photo 3  Cross section of “Hokko’ catalyst.
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Phote 2. microscopic photograph of the
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Fig.2 Correlation between the supported

amount of HD beads and the catalytic

activity
(O supported amount
®: 1% PtHD4

A 1% Pt-HDA-PP (Hokko)

Exchange reaction: at
under 1 atm

room temp.

Supported amount (HD4,/PPwt.%)
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FrEE &AM O R ER I RIRAPSRL T 5,
T 7% b b HR A » 22 OTE K — 720
BEATCANCIER S 58, h2EE g M0 ok
IRfEH s E S W g,
W=2.24rp/dp’

I EREHE O

p - ERIRHER DB

d:hZEEDEX

p I EEOEE
OHXTHRDb &1, R E S 0RO
EREFCHEF L CENT 3 LTSNS,
105~125, 125~149, 149~177, 177~250um 0O
FEHEO 4 EEO HD4 1o 5L 5 055 U154 flist
PRHWT, MERCEBEREOBREEHRAN, 20
R, REPKE B IU N ERE
FEIL, PPOEEYDH I0%H» S 50% % TER
N 72, R PRAREERT 5 & A0S OBER IS,
RIEDKE {2 DiE IR ERC R Uz,
fE-> T, RRAVAME D MBS - 0D ORIR S
MR EhHREL T, P—ANERCEELIE
WE—F & o te, 2O 13, BEMMEDIEVHD4
E— X RO LCRIATE 2R
T HOT, MEOBEIC L > THEA RS, K
UL fdiETE N i, BRI L LA L 2 <2
Bl oSRETL, BEEHO1/I0BE 25
»3, PPLiBRrEE» o B U7 gAY At o s
HEOHBEEDL/2~1/3i1Ck 5, i, Hrikfb
% PP LicphsE S8 2356, HRsEO AL
PP R AL, Yo BEEH A - LTOBEE %>
TelekEZ N5,

3.2 (BESEETEIC L 5 REUMEORLE

3« 1 ORAfE I3 230°C, 200FRAKFETTIC &
S THB L s PP Pt L7-bDTH
B, L, ZOHETIREMAMIEDEIREL
PPz A E N, BEOMEEDBEL 5, HiEEPP
FicEE L tr o iBtasBESR S, KRR
FEL LS 325k PPk 180°C DL ETids{bigahs
A=, FEHORBTHRZFZEATERZY, IOk
PP #{b S 2 EE LT, 150°C LUTFOERO A
FETEER A,

HD4 = — X (125~250 gmhiz, YD - T E
G- F L TN — VSR % P % &R, B
H7-3RkE 110°C TARRITT 5 2 & 2SI,
oL, micEostei#EaThy, Bk d

ETL Twn el 3, BINRE$125C 2
LW, 200FEER Lz, ZOERE S D
FEXHEM: k132430 £/ & <, IR ITTRER % 46MFRT I AE
L ThHBES N, RIZ, BLEE 2125
CiEZEL, BARERM LIz KRCLEETE
1To 72, 7 OFEE K 3R CREF208: 1,690, 46

Table 1 Low temperature reduction of formed catalysts.

0.17%Pt HD 4-PP
Used 1% ethanol soln.

Retducton Red}lction Reduction K"

emp. time .

C) (hr) gas (mel/hr.m®)
125 20 H: 1.29x10*
n 46 /) 1.33x10*
n 20 He+HCl | 3.23x10*
UJ 46 / 3.33x 104
n 46 Hz+H20 | 1.57x10*
135 20 He 0.79x10*
n 20 H,+HC | 3.50 %7104
n 20 Hz+H:0 | 4.21x104
150 20 H: 1.14x104
" 20 H:+HCl | 2.83x101
n 20 Hz+H20 | 1.14x10¢

" 0.34%Pt HD 4-PP
Used 2% ethanol soln.

Retiliggon Re?il;iteion Reduction k"
C) ‘ (hr) gas (mel/hr.m)
125 20 H: 3.42 %101
W 20 H:+HCI | 7.03%10%
N 20 He+H:0 | 4.20x10*
150 20 H, 3.24x 10
7 20 H.+HC | 7.72%x104
» 20 He+H20 | 6.12x104

RERE 2,120 & 42 D SRR TR (230°C) L R% 0
Pl e =

wiz, ZOEEETEERESICER L2, B
SERBIRBESEEPPEZEO)ICHT LT
0.17%, 0.34%iz, 4 7b B ERARFO E— XX
LT, #FhFn1%E2%icn 5 &5 WwilEgiahi:
- > WL OER % Table 1 1omd, #HlbkR,
KIS Z TN T2 AN A &k 5 {EREET AN
Th B, AFEKHIEE S D&% FHEEC
Z Linot, ZOEEILAREMBENTHY,



FALARFEREML 2435 125°C, 206 0L HET T
AREBRILEIT - 72558 k” 28 7.7 x 10* mol /hr - m?
(Pt 0.34%) O =GOS 15 5 iz,

4. 328

100~200 gm OASE %, RV FoL >y F
a—7 FICHEBHER YL 2 LICL Y, ARES
BUERTER L5 lEIT 5 2 L8 TE T,
R SRR TR & % B BUAREE oD Ald e 12,
PPz 2&F Lo SR L PPhcBioiAs it
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— ADERGMAEM & 2o 7272, O b
D1/10F2E D 1.8x 10 mol/hr-m® Tk 2%, {KBE
FRETLE & 2 B BIAREE o FE 13 7.7 x 10* mol/
hrem® TH o7, 2h g, TERICLE25X10
mol/hrem® 2237 b _E[H - Tz,

K@TFeE, LA & HEEEE A SRR
A&t OB A TITh ik, # 2T, Rk %%
DHEXF% &> T, JbHE 2T, BToXR
TE*OMERERTI L& LT,
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PRIBEFE T A Z L D1 RE AR

ENE ] s KR - PERR R R

1. FL®Iic

AT CHLEL Jo BRI DV T, AK-7k R
RIfAZS R S T E A (IR, HFi) 258 2 30
L, ZOMEEEREE LT,

b, K-kRMEREZREIEL

HDO()+H,(g) HO()+ HD(g) +--eeeeeeee (1)
% 2 DERIG

HDO(g)+ Ho(g)> H,O(g)+ HD(g) --ooveeevee 2)
H,0{g)+ HDO(/)Z HDO(g)}+ H,O(/) --------- (3)

WA TEL S b, (R RN T A
BAHETHY, IheOonTiRT TEEEERIL
R S BRFE L r, UL, [IERATE € A Ml
By DEFEOMRER T FEET 272D,
VD RIATHRE B+ T ¥, (200K
FEREEPERT I ICLETNE RS R0,
IOk, OE-F 7 u o ks 2D THK
MOFEOSEEOEEIC, AR TARIEZL ]
T OIS TR RS L, AEEEosEm
CEHTTWw5EY,

IOk E R T L 0, BALEERT
TIH(2) & (3% 578 L - BIERN AR 2 BAFE LD, &
te AR EBRIEL TROREHEET 2 LRMPZS
NTwaY Lal, 20L& %R TR
HEENGHERD, BREFNEORKEBDH D,

K, EEMICE D BT TAEOR I
HELDOD, DEERRy LTy 7LTH, &
P NT T v T4 ORISR T BETENER S,
0 L5 RLEDEWHRECIO »ZTY, *
B - iy E M O T L s X 5 2 db A O B
Fud S L TEBLI,

WEEE R, DEREE FREOREEH S »
T B, 2)MEECEASTETCARIZES L, |
FEMOFRIL L2, DELRRCNEDOERRE
WAL, ZOREREET S, OTHEORT L
R R SRIE L, EMER IERRES T 5, ) 1 2 H
BEOEGHBR LT, EREEITHOERT —7

“%%Ej—éa tigf\%éc

2. KB

2+1 fAbi

2+1+1 deRadR

L 7 i O BRIE IR OED TH S,

i3 No.1, No.3

HEoEE 1231 Tl EREHETETH
B/,

1t No.5

e No3 tRICLTHEEEZ 288 Lz,

4kt No.b

4t No5 ¥*EUTPPOEs% Tmm & L7z,

46 No.7,

b3 Nob EUTPPES%23mm & Lz R
T ELEE AN E g

Jk3E No.8

66 Nob bR U THEBELTHEINNE WV,

43 No.10

PP LGt RMMERZIRES L, TMA ST T 5T
iz k0, EERACYE049% T KIE LI-Fk
Mo PP 258U 72, 2@ PP-AC 1z 230°C, 200F
B, EEMEAETTFDL—Y v 7 E2fTo7zHD4
V- X 2L, E2REL1ES « 2 T~
BRI L D FBL 12,

RAE OB, BUKMEO ©— X B HEAK
HOPPLICEE L TWE I L Thd, -T, E
—Z ORI AP R TS 2, £, ACEHEL
Fz7z 8, HDA £ — X D IEFFREARERDILNBE &
DA LTze UL, BEBETRmEDSHbEZd
277,

4t3% No.11, No.12

Jb¥% No.10 s 272, ACE & R@FE D
PP iz HD4 & — X 8% L7z, it No. 10 & [FfR
ERESHRTHETHEL 2,

Jk% No.13




HERELPL 2N & LRISHE, 4656 Nol0 X [{
BTH3,

ib¥% No.14

036Wt%D 7 77 7 4 - #47E, EAILL: PP
RV, SRSAEEINRIC & D B oA,

Ik No.15

BHEE & DRIGIC & D 2k b L 7oA
HD4 X S% HD4 ¥ —X =1 1 20T
GL, IhE PP Lhicis UERRSHARTEICED
RS, BEESN SEHDAOEISIZ] © 2T
B, 1 I1000RETHL - EHEHEC LS
BT -0,

A DR, BKE LB S BT
LTw32EThHs, 28, BRIGEOREII»%
DEBERE L, Zhid, BTBCAVKVE
D—ELPBREFE LI Lk 2 b D EHES
iz,

dt3 No.16

Fob 900°C T20RFEINIEA L7z HD4 =Xk D%
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PREDODE®ET NS &, 2%Pt-HD4 ©— Xk
Hel: 2085 TREL, 2hez PPLicEEEL
7o AL No15 OB & L Ak, BEES iz 73
T HDE E—XDEEIE L ¢ 2 XD ahic/hs
<, BB 1EHLD, 7L F0BEN5~6
HTWETHD Z 2T o72,

AEHE O3 AEE No. 15 & kg, BB
ARERBEME LCRELTWE I ETH 5,

212 Kogel C & Kogel S

flE D EE A E R £ 2, SDB B S RE L 98
THEHFF S B AE SRR L GeEEEREH),

Kogel CELTRHEFREI MM EL, B3% %
nENS, 5, Tmm OMOEHREREETH S,
Kogel S iz, & 2~4 mm DA% DB
AV T B,

Table 1 iz o & B OEREE R LT, 70,
FARTERA G S E THIE L - IRk RS-k 5
AROFRIT BT 3 THEE FEH k7 (mol/hr-m®) &
~LTH5,

Table 1 Characteristics of catalysts
Size of PP tube Pt{wt%) HD/PP Surface| Apparent | Reduction K” % 104
Name or catalyst Material | (Formed (wt9%) Shape area | density Temp. (mol/hr.nf)
{mm) cat.) ° (m/g) | (g/o) ¢C) '
Hokko-No 1| 5xd4¢x0.1 | Shodex104-PP | ¢.226 29.2 |Chromosome| — 0.200 230 —
do -No3 | 5X44x0.1 HD4-PP 0.31 45 ff 73 0.207 Y 12.0
7 -NoS| 5x4¢x0.1 I 0.62 " 7 74 0.204 7 5.8
7o -No6 | 7X44X0.1 /] 0.62 4 n 30 0.207 N 5.8
oo -No 7| 3X44x0.1 2 0.62 4 ) — 0.139 ) 8.0
7o -No 8| 5X4¢x0.1 ” 0.62 n N — 0.145 /) 3.4
/7 -NalQ 2 HD4-PP-AC 0.371 28 N — 0.203 125 8.30
o -Noll W HD4-PP 0.220 41 I -— 0.163 n 4.03
7 -Nol2 A p] 0.45 41 s — 0.163 ) 4.76
7 -Nel3 N HD4-PP-AC 0.223 29.2 2 — 0.203 // 3.65
7 -Nold i HD4-PP-Gr 0.604 43 .4 // — 0.188 230 7.21
7 -Nolb / HD4-PP-S 0.296 37.1 " — 0.173 125 4.50
7 -Nolé A HD4-PP-Al0; 0.657 48.0 i — 0.168 230 5.87
Kogel-C IX5¢ — 0.5 — Cylinder — 0.209 230 3.84
o C hXbhé — 0.5 — 2 — 0.204 230 4.0
7o C TX5¢ — 0.5 — 4 — 0,198 230 3.6
oS 2~4 — 0.5 — Sphere — 0.259 230 3.0
K”: Rate const. measured by closed cireulation method at room temperature
HD4: Styrene -divinyl benzen copolymer beads (125~250 pm)
PP: Polypropylene ( Thicknenss 0.2 mm)
AC: Activated carbon powder (<20 xm)
S: Sulfonic HD4 beads (125~~250 4m)
Cr: Graphite powder (<20 gm)
ALO,: Alumina powder (175~246 xzm)
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2.2 HE

K PR RAIR AR T, AEATHL
2 < L7z 10 wt/vol % D E K% fva iz, Bl B G
HEBEOFERRICIE, WA A AR THE L L Lz 2wt/
vol%ME K 28 dm® % AfBIC Af, ZHETER LA
F U7z RIGBIC & D EABESHY 1.6 wt/vol% T
BT L7-BE, 99.75% D EA MG, BELTRTO
BREVAVEREDLSCLTERER T,
Ak FISEEEARKICOERIZE, B1ESE1
B2 1Tl BEMEARE AW, AR
JEEEE O ERIC BTHIRO R »kFER, MEFT
ELFa Ty —T7 A LERR] 1 OEAY]
dm® 2B LU TR L 0 2ER L,

2-3 HHFE
FBIEELIZE2 4 LE—OFATu< 57
4 —%2Hw», 54 TiTo,

2.4 RICEBHL L UEE

FiE O EAMERE R HIE T 5 72 DR L 72 P8
BRI ERE, F1IRE1E2-3TRLED
DERWI,

BRI R EER - LTk, OEERT, B
BARIGEE (KERIGESE, RICEERE 2.7cm),
QEFERRRIGEEE CNURGEE, RISEERE
1.7em), QMEEMFRRIGEE CNURIGEE, K
IREEE L7cm) #HW/~,

Countercurrent-cocurrent reactor

Fig. 1

Gas flow system

H, cylinder, 6 m3x 12,130 kg/cm?

purifier, 1 dms3, SUS-304

Pressure regulator, Gauge, 250&150 kg/cm?
Vi » n b kg/em?

Flow meter, Ono, SMK-2. 2~40 dm?,/min

@®'Prenheater (or dehumidifier) SUS-304

Reactor, Pylex glass, 120 cmhx 2.7 cmg

Manometer, 1,200 mmAq

OO0 ~

N, cylinder 6 m3, 130 kg/cm?

0, cylinder 6 m3, 130 kg/cm?

Pressure regulator, Gauge, 2508&5 kg e’
Stok cock, SUS-304 1,74B

Four way cock, SUS-304, 10A, 3 78B

Gas meter, Shinagawa WT-10, 10 dm? /r, 50
~3,000 dm?“hr

Stop cock

Membrane pump, lwaki

Flow regulator

Automatic gas sampler, Shimazu
Gaschromatograph, Shimazu

Programmer, Shimazu

Gas meter, WT-1, 1dm?r 5~300 dm?3 ~hr
Chimney 5 mh x5 cmeg

Heater for protection agadnst freeze

Liguid flow system

Thermostat for D,0 supply, Tomas, T-104,
30dm3

25~.100 +0.1°C

Teflon tube, 10 mmg

Flow variable pump, Fuji pump MC101-30,
40 w, 1~40 cm?3,/min
Teflon tube, 2 mmg

Water trap, 1 dm?, SUS-304
Level switch, Tateishi Elec.
vV, 100 W

Stop cock, 1,74 B SUS-304
Water pump, Iwaki, QP-IFE,
100 em?/min

Low temp. thermostat,
28 dm?, 5+0.05°C

Stop cock, BS 3 78B
Three way cock, BS 3 8B
Four way cock, BS 3,788
Water trap, 1 dm?® SUS-304

Thermostat, Yamato BKR-51, 70dm3, 25
~80 +0.05°C

Circulation pump, Iwaki LP-60
W, 50 dm? “min

-8 886

[e2] [e2]

[=] [ [=]

CO.61F-2, 100

[oo] (=]

15w,

Yamato BL-31,

B

=] [i=] =] =] [
| b (o] |9 [

100V, 200

H

Fig.lio, KARIGEED 7 a—y— 2R L7,
DD R > ~AFRZQOEEELED, @, @QTH
JEsh, OOmEHERT, @TTHRIR, @D
FIGEIZ The A b, —FH 30+0.05CuzfilfEl 2 1
MO EAZBIO XY 7 THAS N, OORIGE
OLWyresHRETF L, AFELABEMRT 5, K
IRBOKIZEO N Ty FIEY —ED LV RVICE
TE5E, BOVAVAAL v F EEEHLIZR 78
EE L, ABMCDOBEAKEIRD, VR
URIGRICEA 3N, KINEOKRERIO TRE
BTN, FOKREES QDA A2 —5—(10 dm®/
rev)B X O @S (LR EEYIEE -7 @%
e 2) 2BLTARSKHPERHSNE, £,



B0 0.2~0.5 dm*/min O BOAEIZNEIR
FWTH T DANAT AY v 7 @iz
HFIEA XH, 1dmd/rev DF R X — 5@ %ELTCHE
KRICHEPILD,

HAEBR LT IR, B4 Fav 72y
ZCARFRRRIGED Eh e FAL#ET EE b,
2, Boay 72Ul EZ TOO TR BT
W, @O HIRETFESEE L CHEHR L,

AROFEREBICLTY, BEADEE IR
RIS &> THRAZ BT 2DT, ThEEHET
LBLENDH L, TOLHREIIIET, KA OE
AR (#) 8 cm®/min) & {EKFRED Ak GEE 0.25 dm?®/
min) &£ = RIEEE TRBEFHICES LD, T O
OAFEFO HDREAHET 2 Z kb, B
RN EABE R IE L 7o,

NUREEGE & BRI, KRS L EET
b5, EEOEFERIROBY TH 5B,

REmE, HRRICEE

B 30+0.1°C
RS BT
Kt~ 2.7cm¢ x 120 cmh
MR T AR 2.7cméx 50 cmh, 286 cm?
KEBEFEHE 0~1m/sec
KT 1~40 cm?/min

AR, GRRISEEE
R 25~-30°C+0.1°C
IFEF HH
SR~ L7 cmé x 150cmh
BUEFETA®R 1.7cmé x 50 cmh, 113cm?
KEREHEE  0~1m/sec
K= 0~8 cm?®/min

Fig.2 i, RARICEOWE LR, KinE,
Ky oy MIEOH S ABITHENEZE T X 3
DTEFTH 5, BHERIEF L L5, B S50
cn DREEFTAL, 70 FTFwidERkE LT
B, BEEENE LBAMETCARI 2R CAL
7z, Fig.2(a), K 1F Fig.2(b)ix SiQ,-PP Fr1r5 o =
VY7 HBWDTHE, 2o d iz Flooding
Trigger & U7 3mm BEDHI Si0,-PP 2%
ALTHD, ULrL, HxODERPIT- IoGEE,
MR FTORTAFEL TR Imm DT vy
Ny FTBBEETHD, Iy FT sy
EIT O, RISHED L5 300 cm® R0 Eok
ETELRTRIATICES AL OB M TRE
ThHDHIEMFoT,

27
I 7
n sy .
packing — bS] -—— Raschig ring
_ L (10 mmg)
Stainless steel | < +— Stainless steel
net y T F net

Cacalyst bed — Catalyst bed

‘.: =

- -} =

) rs] 3
Stainless steel m.u WL -

— Stainles steel net

net B S| E1— Fiooding trigger
i o7 Stainless steel net
| w0 .

Fine Packing —H& [ I Raschig ring
= ™~

Stainless steel% _l__ & Stainless steel net

net
() (b)

Fig. 2. Structure of reactors

2-5 RICEERITE

MR R EEE AW iEs

HLEWBERTO#HEY L [ UL ko 72,

bbb, KIGHEEES Ke(mol/hr-m?®), #®z#H
B FE%E & % Hplm) & 3101,

Kc:(Tj'y)‘Zlnl;l(z/:l =1 ceene (4)
Hp: KC(;_Y) n(a/fy) ........................ (5)

TRIRTE D, 22,
o I/A {mol/hr-m?

[ L AKFEDFHE(mol/hr)

D RIGE O ¥TE#E (m?)
TUROWRIGOFEER (=5 8RR

DRFROKIIIT 2 EAES (={/L)

D RO FHE(mol/hr)

EEREOS ()

7 L ZHEEE = (N, —n,)/ (0. —n,)

Th b, )
PRV EEE & v io5E
VSRR L B R 20ATH 2D TUR

VOGREEHTE 3,

N R =

J. RRrEE

3:1 FLor259FqarrHR

Enright 5z & 2 &, BWIUEDBRE - ARG
BEOFRTAY LI KB — 2 S AF S 2 -0,
TV T2y T a4 v OBESLETH S, KT,
DR EP PO L Z L & Lz, Fig.3 1z63%No.
SERGIEET T, R B UBETR L wHEY,
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RIGEEZ 30CThH 5,

¥, H,8.809 N dm*/min, y="0887 DT
THV 7T T4y R{TIERLIE, KEE
AE RS €, 2 OfFEE Fig3 lomd L 21,
7= 819% D&% 1572, R E— b U3 H BEHIE
5L, g=60% I LETHOEEZBEL 2907,

Hy: 8809 ndme/min (y=0887)

Preflooding  H, was interrupted {2 778) (1.688)
(20 min) overnight (y=1) ndm? /mmndm /rnm Lo 2
r 4 74)-
Ho=0,321 ndm’ /min
| +(9.946) -
(14.00) ndm* /mln
ndm?,”min
(14 46) L.
ndm*,/min
(19 26) |
ndm*,/rin

24
n&/

7—5 y=288

Reaction was -7
interrupted
overnlght

Lo
a0

(30
dm? /1

43)
min

100 200

300 400 500 600 700 800

Reaction Time (min)

]

Fig. 3. Preficoding effect

Hokko No.3 286 ar 50 cmhx 2.7 cmé
Reaction temp. 30°C D)0 conc. 2 vol %

# 7, 7% 40 cm®/min, 7GR %47 40 dm®/min &
KIBWCHELTT 7y 7 4 v P EBE LI ZORRE,
ittt oD TR SiOy-PP s 7 5 v F 4 > 78
BED, H20 TR VAOVIZIBTEICE L2,
D% 7 #HE LR, 7=100%, 205K
DFEEFMNTET B Z DD olz, ZDH7IHRAL
AR T L7208 400 Skl kEO A 2L, Kz
WS TER 2 HE L, TOFE 71347 92%
D—EMIZB R & o7z, UBEHAEEZT 7 2K
B EEIEEITo T2

HWRERIC L >Tb 77 v 7T 14 v 7 ORIRIZH
B THbE, 77 v T 4T B ThixuiE, &
S I —BH 2 WO @B EED AT A
EEIC IR > TR E%@»—F'ﬁ'é Lal, 72
v 74 ¥ BT T AR RITEENT AR R
L, Mi%m@tﬁﬁﬁbiﬁ?ﬁﬂén@wo VT Ty
F 4 w70, MESEM O L ZELICHRNT
HDHIZEISSTDT, MR TABLT V7
Sy F 4 v Ri{To THASER %S 0.2dm’/min Tl
EOBETHERL, Ak kFEFEHEE 0.3 m/sec,
KIRFREGL L CHY T 2ERZT—HRKL, 20
RSB 2 EHE T 5 T & BEREL 7o

3.2 HD FHgiReE » K/ kFELOER
K-k TFIWCBITE HD OFEEE L v OB T

b5, Fig 4D mhR(Theo )ik, AMARIZH L
THKIBEI(L/ y=30)DiF> HD OEE %100 LT
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Table 1 Pressure dependency of the.cetalytic activity

Pressure(abs.) H: flow rate Conversion
(keg/cn’) (em/min) (%)
11.7 835 25.4
19.2 887 23.3
31.8 857 25.8
50.5 850 19.5
mean 857

Catalyst: Hokko No.2 1g, Reaction temp.
130°C 2%D20 : 8caf/min.

80 o A 42kg/ar
0k (0 10.2 kg,/ ot
A
60 a
8 0L o
c
ko) 40+ A
w
bl A
@
g 30+ a
Fay
3 20k ° &
o A
101 A
L i [ 1
0.5 1 1.5 2.0
H, flow rate (dm?,/min)
Fig.2 Pressure and H, flow rate dependency of

the catalytic activity

Reaction temp.: 30°C

2 9 D,0 flow rate: 8 cp /min

Catalyst : Hokko No. 2 1.0 g
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Fig. 3 Life test of Catalyst Hokko No. 2
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2% D,0 ;1 cm3/min
H, : 850 cm?¥/min
Press. : 10.2 atm
Reaction temp - 30°C
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Development of Catalyst for Isotopic Exchange Reaction
between Liquid water and Hydrogen.

Abstract

The catalytic activity tests were carried out with use of a circulating closed reactor at room
temperature under atmospheric pressure to develop a new catalyst for the isotopic exchange
reaction between liquid water and hydrongen, inportant for the production of heavy water and
removal of tritium. As the results, it was found that hydrophobic property and large specific
surface area were essentially important for production of high performance catalyst carrier.
According to this view, pt catalysts using various porous materials, organic and inorganic as
carriers were Produced and examined. It was finally found that the catalytic activity of Pt
catalyst using styrene -divinyl benzene copolymer, especiallyShedex”manufactured by Showa-
denko co, as a carrier was the highest and 1.000 times higher than that of Pt-activated carbon
hitherto evaluated as the best.

Preparation of Hydrophobic Platinum Catalyst

Abstract

To obtain high dispersion of Pt on a hydrophobic carrier, it is necessary to use organic polar
solvent for dissolving chloro platinic acid instead of water hither used. Screening of solvent was
carried out using ethyl, iso-propyl and n-buthyl alcohol and acetone. It was finally concluded that
ethyl alcohol solution of H,PtCl, aged at room temperature for at least one month was practical
for the preparation of well dispersed Pt hydrophobic catalyst. Addition of water vapor, especially
hydrogen chloride into hydrogen at the catalyst reduction was also found to be effective to prevent

the crystal growth of Pt particles on the carrier.

Research on Factors of Deactivation of Hydrophobic
Catalyst for Isotopic Exchange Reaction between
Liquid Water and Hydrogen

Abstract

Investigation has been carried out to confirm the effect of various materials, especially,
cations and anions in liquid phase on the catalytic activity of hydrophobic catalysts, 1. e., styrene
-divinyl benzene porous copolymer supported Pt catalysts for the present reaction at room
temperature under atmospheric pressure. Experimental work confirmed that most of stable and
nonvolatile ions, such as Cl-, SO,2-, PO,*, Na*, K*, Fe*, Cr*, Ni**, Mn*, AP*, Co™, Cu*,
and Mg?* gave only small effect on the catalytic activity. However, sodium nitrate and sodium
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carbonate exceptionally gave strong effect on the deactivation of the catalyst. Furthermore, the
catalytic activity was found to be decreased by CO, treatment and recovered by O, treatment.

Manufacture of Formed Catalyst of “Hokko’” Type

Abstract

The investigation was carried out to establish the procedure for mass production of active
formed catalyst of several mm in diameter utilizing Pt-SDB beads catalyst of 100~200xm in size
as raw material, because the latter is too small to be paked in a countercurrent reactor. As the
results, it was finally found that almost monolayér of the beads could be fixed on the surface of
polypropylen thin tube by heatinb the mixture of the beads and polypropvlene tube up to the
melting point of the latter in innert gas atmosphere. The formed catalyst obtained was compared
in the catalytic activity with the beads catalyst, considered to be available as one of the industrial
catalyst, and named “Hokko” type

Performance Test of Catalyst Packed Column

Two reactors of each 2.7cm and 1.7cm in inner diameter available for both countercurrent
and cocurrent were constructed to test the performance of catalyst packed column for the
exchange reaction between water and hydrogen at 30°C under atmospheric pressure. The cataly-
sts used were various Hokko type ones and cylindrical and sphere Pt-SDB ones. The results
oftained are as follows.

1) Preflooding through the column was very effective to attain the homogeneous distribution
of water. This gave rise to the high column efficiency such as 7.6 x 10*‘mol ~hr. m®(rate constant).

2) Generally speaking, the countercurrent column is more effective in column efficiency than
the cocurrent one because of the formers large hold up of water. However, the column efficiency
did not almost derease by switching the flow from countercrrent to cocurrent, when we used a
hydrophobic catalyst (Hokkotype) locally modified by fixation of hydrophilic particle.

3) Dilution of Hokko type catalyst packed column with hydrophilic packing was not always
effective. In this point, the situation is different from that on Teflon type catalyst proposed by
Canada

4) Sphere and cylindrical catalysts did not meet as the column packing for countercurrent
reactor. Hokko type catalyst was found to be more suitable because of it's shape.

5) From the industrial point of view, some important effects were realized, when O, less than
2% was introduced into the reaction system.

i) The column efficiency increased almost proportionally with increase of 0, concentration.

ii) The O, effect at a constant O, concentration increased with increase of hydrogen flow rate.

iii) The O, effect is bigger for more active catalyst column.

iv) The introduction of O, is more effective for bigger diameter of catalyst packed columm.

6) The life test of Hokko type catalyst was conducted for 25 days.

As the result, the column efficiency was found not to decrease except at the initial stage of the
reaction.




Life Test of Hydrophobic Catalysts for Isotopic
Exchange Reaction between Liquid Water and Hyolrogen

Abstract

‘The high pressure activity test was first conducted on a formed catalyst (29 pt-HD4-PP) at
25°C under pressure up to 50 kg cm? using a high pressure cocurrent reactor. From the results,
it was concluded that the catalytic activity of the catalyst was almost independent of the reaction
pressure quite different from the result obtained by Becker et al. using a Pt-activated carbon as
a catalyst.

Life test at 30°C and 10kg, cm? was then conducted and found that catalyst kept its high
activity for more than Two months and that the catalytic activity was increased and its life was
hence elongated by introducing about 0.2% of oxygon, into hydrogen.
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