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Abstract

A flow of my study in this faculty was summerized.

This program has been started by a heterogeneous saponification of PVAc to
simplify the process of making of PVA fiber. A preliminary partial saponification
of PVAc shows a excellent acceleration on the reaction rate in this system. To ana-
lyze the phenomenum, a diffusion of alikali ion and pervaporation technique, for ex-
amining of diffusion of reactants, were investigated experimentaly. The pervapo-
ration has related with my later work as follows;

1. It is found that one diffusant, in the case of existence of plural diffusants, is
affected synergetically on the diffusivity by plasticizing of coexisting diffusant.

2. The cases of anomalous diffusant, like as case I, two stages and sigmoidal
were examined on the systems of crystalline polymer solids and diffusants having
considerable affinity.

3. The permeselective and pore size controlled inorganic membrane were pre-
pared using the sol-gel technique and the forming of composites of the inorganic/
organic substances or polymer. The materials was used as the catalyst for hydro-
gen isomerization.

4. The membrane reactor which has both catalysis and separability is exa-
mined in now to try a shift of equilibrium.
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Fig. 1 Rates of reaction of EVAc membrane in heter-
ogeneous system.
Bath composition (mol) CH30H : H;0 : NaOH=
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Fig. 2 Cross sectional layer of reacted and unreacted
parts. Bath composition (mol) CH30H : H,0 :
NaOH=20: 72 : 8. Reaction temp. : 35C
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Table 1 Transport of alkali ion into EVAc (with
saponification reaction) and EVA membrane at 35°C

No.  Membrane Membrone  Time required  Rate of

Thickness  to Transport Transport

(uin) (min) (um/min)

1 EVAC 148 919 0.16
2 EVA 158 0.83 180.4

cf. Rate of advence of boundary front obtalned from
Fig, 7 is 0.15 wn/min,

Table 2 Influence of vinyl acetate group content in polymer
on the heterogeneous (re) saponification reaction
rate constant and the acceleration effect of prelimina-
ry saponification.

Vinyl acetate & k
Content 0 b ky/k,
{mol /mol) (min™")  (min™")
1.00 (PVAc) 0.0038 0213 56
063 (EVAc) 00012 0.046 384
0.40 (EVAc) 0.0006 0011 183

Remark: Lower subscripts in k show the degree of
preliminary saponification.
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Fig. 4 Reltionships of t ad 1/F of H,O (O) and CH;
OH (A) in pervaporation with heterogeneous
reaction at 35C.

Table 3 Permeability constants of H,O and C,H;OH
through cellulose and CTA layers in the course of
saponification reaction of CTA membrane in het-
erogeneous system at 35°C

P ermeability Constant

Layer (g-cm/cam?® sec)
H,0 C.H,OH
Cellulose 241077 134x107°
CTA 0.3%1077 33x107°
Reaction bath composition; CG;H;OH 25wt %
HO 5wt %
NaOH 06N
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Table 4 Plasticizing effect on apparent diffusion
coefficients of CH30H and C;HsOH in PMLG
membrane obtained from Meares method

Liquid rC Y C Ce*
(em®/g (g/cm® (g/cmd)

CHsOH 3.8 10.7 0.355 0.233

C:HsOH 2.4 8.2 0.293 0.177

* Obtained from Fig. 4.
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Table 5 Values of interception (D,) and slope of In D
and C; plots in Fig.6

Liquid D! X 108 Slope (cm®/ g)
(cm?/ s)
Exp. Calc.*
CH:OH - 6.1 2.8 2.3
C:H:OH 5.3 — 3.3 —3.1

* Calculated by {le = Te kz/ k]} in €q. (12)
and {sz = Ta " k./ kz} in €q. (13) to CHsOH
and C.HsOH, respectively, as 7a = 6.5, 7e =
5.5, k1 = 0.233 and ke = 0.177.
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tion dependence of diffusion coeficient for CoHs
OH in the system of CH;0H-C,0H-PMLG.
(A) : obtained from eq. (11) , (B) : from eq.
an R (&) Zh’lD?)’*’ 7 d;Cs; and () iD?)‘i‘ 7 ds
Csz (A) : experiment.
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tion dependence of diffusion coeficient for cyclo-
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(E) : InD§~Csy, and (F) : D3+ 7 dyCe fromm
pure vapor.
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Table 6 Effect of heat-treatment on specific surface area

Temp. (C) none 200

400 600 800 1300

Area (m?/g) 460 540

680 490 350 =0
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Fig. 21 Relationships of permeability coefficient and
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Fig. 23 X-ray diffraction pattern of calcination residue of
as-draw composite membrane. PVA : alumina=1: 1.

LB LK URNWT, L3, 600CEEZX
THALRIKREL B R - A 6N T
EDTEMNSD, REILEICE B ZE I N TV
WT, HHERASKERITH B Z g I h 5,
V=T VEERWERET, iRk DI,
52 LK E ORBILIFIRETH 5, EHIS,
TINZIFHH BN HP LPVAE OHEHI
DNTHKETEf T 72, Fr A &Iz THELNE
BAEIIFig 22IRLAEE D12, BIAMIIERICE
<, FVFITNTHHD, ZOEEBEKPTEN
IZHEET 5 &, EEROERENELNE. ThiZ
DWT, PVARRE#285EL THEHBENE N
T3, X—KREHF&R%EFig. 23RS, BHSM
iZ, BoehmiteZSEIAI L /- REETH SN TWB I &
Kb, ZhSOERENS, ZOT7IVIF/PVA
DEAEIZEMIZER TIIR <N T v RIZHY
TERERKTH B ENTFREN,
ZDEIRBEEEITINIFOATRL, IR
IZBWTHEBINE. FIZ, 50/50DREMICH
Wi, Fig2dicRehsE 51T, X—BEHIRED
BEIMFEZ > THY, ZHIMBITHOERIC LS
THRERINTN D, REREDOHLEREREIIPVA
DRAEN A D EEBHITHENL, SEDERRE
HRICERZRLU . BRE2ENTH, Fig. 258Xk
261379, e, HFLEENS.2nmTHoElEB
K UPVADSEGRF D FERN S, MFLIARERFC
BiFB U A EPVALOESIREERFig 27ICE MR
IR Uz, ZOMIFLFICHI2BEORTNEZ 61D
ZEND, MFLHIZ20~30FDPVASEAAD S5
ZEiTid, BITGRLEEDIZ, MALERS.20mT
HV, BRI TOREMEEI0.17am?A3H 5N T
WBMOT, 7 (3.2/2)%0.17=4THDERSTHE
FIRRETH B, BRI TOERIF0.46nm& LT,
3.2/0.46=THEEFIENTZ I &ITk5, Lk
Mo T, EERICEFIRTHEOWE > THIIH7/2=3.5
{ECBETR» & A/ S -k & 7 TERB.0&
HE—BT 5, oD ENSEZTD, EEK
RO EPVAORMRIZZ U TH S, Zh5D
ZEi, ZOXOBEESEEBRL T, HHEEM
SNDHE RS BRE) ThETSZEIIE-
T, WIFLBOHEAAETH D, T X 508
HBNIE, fbEER EESIRFE @ L TIZA



R ES R ISR - TR T ORI - 13

100% PVA

80 % PVA

Intensity {arbitrary units)

...............

20 (degree)

Fig. 24 X-ray diffraction curves of PVA and the composites
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Fig. 25 Relationships of specific surface area of the cal-
cination residues and PAV content.
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Table 7 Dependence of Specific Surface Area () on PVA
Content in Original Composites

PVA (wi%)
0 15 25 35
Sy (m/g) 2 a9 293 552
Sz (m?/g) 2 34 65 125

Note. 8y, sitica/FeO, (FcQ, content 5§ wtk). S, silica (without FeO,).
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Fig. 28 Effect of PEG molecular weight upon specific sur-
face area and average pore diameter of silica gel ob-
tained by calcination (600°C,1h) of silica/PEG
(50/50wt%) composites.
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Fig. 29 Dependence of the rate of H; isomerization on the
surface area of the catalyst (the case of silica is
neglected) .
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Fig. 33 Pervaporation of each kind of reagent through
cation exchange resin(H+),(O): water, ({):
ethyl acetate, (() : acetic acid, (A) ethanol.
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