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Part  Some Experiments on Current Efficiency
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6 1x6 5cm 39 7cm?

Table 2 Results of the experiments by electrophoretic deacidification on sulfufic acid
using five cell chambers

Species of M?}n}tn;me
o5 ] &
Amberplex C-1 and A-1 V’sf\lnm
membrane \11()1‘:‘1;)&:\&,
Experiment class 1 i 2 3 4 H,S0,10
172304 HzSO4
dilsoln. (gr/100cce)l H2804 10.24  H.SO4 4.87 H,S0, 5.01 4.87 20
concsoln.igr/10000) Hy50s 20.67  H3SO, 20.62  H3SO4 21.52, Glucose 9.68  |wecha. (Glucose
| | mei|
Current density | . .| . -. I | )
T (A/dm?) 2.52 3.78  5.04/ 5.04 7.56 0.00 2.520 5.04 8.82\ 8.82| 5.04 5.26
"(A) Time current ‘:
flowed (hrs.) 6 4 3 4.5 3 4.5i 4.5 4.5 4.5 2 4.5 3
Electricity pas&?g) 0.229| 0.226 0.232] 0.336| 0.336 o.ooo: 0.171| 0.298 0.606| 0.272 0.336] 0.224
Increasing concent— ' ) |
ration of center cell| 3.9 3.76] 3.78) 5.35 5.96| 2.82 3.67| 7.79) 7.79| 3.98 5.84 —
(gr/100ce) ‘ |
Volume variation |
of center cell (cc) | —1-1| +1.8 +3'51 +2.3 +8.2715.6\‘ ~6'Oj,,1f‘+13'7 +4.9 +0.0 —
(B) Transfered l | { ‘ \ ‘
H,S0, (g0 8.01) 7.98 8.11173.94 14.843.ﬂsﬂz 78.767”713.274]77%27.6777 771;).1577_13.45 7_5_1
Time gradient of I | ‘. | |
H,SO, transfered, | 1.335 1.995 2,713 3.098. 4.963 o.aso} 1.927) 2.942 4.1501 5.075 2.989] 2.503
(B)/(A) (dm/dt) o o |
(C) Sum guantity | ‘
of glucose leaked N L e —. 0.247| 0.408 0.665 1.378! 0.410| 0.538]  0.140
(gD B | |
Rate between 1
glucose and H,SO, —| — — — — 6.470 4.71] 5.02 6.08 4.04 4.00 1.86
(C) X100/ (B)_(%)| ] ,
Current eff‘“m(c%) 35.6 36.1 36.2 42.41 45.2)  —| 51.8 45.2 3.9 8.1 40.8 3.2
Maximum tempera-| ) 1 | - -
ture of electrolyte | 29.0| 31.0] 34.0] 31.0| 36.7 — 30.5| 33.5 40.0| 37.5/ 31.8 —
soln. (&%) L - O
Maximum end-— '
electrode potential 3.87| 4.46| 4.72 5.0, 6.6 —| 4.25 5.2 7.1 6.3 5.2 5.6
(volt)
Remarks l
effective area 81 cm2 81 ecm? 63 cm? 81cm2 8icm?2
(of membrane )

Wood saccharified solution HS0, 21.7gr/100cc
Glucose 11.42gr/100cc
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Fig 2 Variation of current efficiency and time gradient of H,S0, effected by
current density
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The writers experimented on the electrophoretic deacidification of sulfuric acid using
five chanberd electrolytic cell under certain conditons utilizing the ion-exchange resin
membranes Amberplex C-1 and A-1 which manufactured by Rohm and Haas Co

U.S.A.

Especialy one object was to ascertain how the current efficiency is effected by the
electrolysis conditions Tests were conducted under two conditons current density and
time were varied under the same gnantity of electricity flowed and the quantity of
electricity was varied under same time which current flowed.

From these tests the writers leaned that the variation of current efficiency is
different Under the former condition the current efficiency increases with the decreasing
of dil soln concentration and with the increasing of current density Reversely there is
a tendency for the current efficiency to decrease with the increasing of current density
under latter condition

Consequently it may be said that the combination of electrolysis time and current
density effected to current efficiency as did also the concentration difference between
conc soln and dil soln
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Ks 2.308 — ——m ... 1
S Co Ct
Kw 2.303 LA 2
Co Ct
k
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m m Co Ct
Co Ct

2

S effective area of the membrane

Co concentration difference between initial

both solutions across membrane
Ct t concentration difference between both solutions
after t-times passed
m quantity of solute transferred by leakage
% quantity of volume-Change of solution
§ H,S0, Glucose
3cm U
4cm S 12.57
10cm
2 3
75¢cc
25+ 0.3
0.1cc
H,SO,

0.1cc
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Table 3 Results of the experiments on Ks and Kw using Sulfuic acid solution
. Concen— _
membrane ‘H2804, H2S0, dlffe::c;e k -2Gt) _CC')1H2SO4EI/ soln, ce/
L % % } %) : | %-cm2.hr.) 9% .cm2-hr,
30 5 25.499; 0.005525 0.053 |' + 2.03 | 0.537. --+20.36
20 5 15.131] 0.004841 0.057 -+ 2.70 0.5C6 +23.94
Amterplex 10 : 5 5.730 0.008725| 0.087 | -+ 3.70 0.594 +25.22
C—1 30 6] 32.451 0.0C6051 0.049 +11.61 0.542 +27.24
15 0 16.104] 0.004503 0.053 + 2.46 0.437 +38.95
5 0 5.159 0.002867] 0.100 | + 4.72 0.526 +61.00
40 5 36.862 0.002480 0.370 —0.06 1.679 —0.272
200 : 5 16.393 0.003099 0.341 —0.30 1.934 —1.702
Amberplcx 10 : 5 5.730| 0.003297| 0.417 | —0.463 2.521 —2.796
A 20 10 11.097| 0.002484 0.397 —0.310 1.799 —1.408
—1 -30 0 32.451| 0.CO2550] 0.404 —0.180 1.887 —0.841 .
15 0 16.104 G.003460 0.400 —0.402 2.534 —2.545
5 0 5.159] 0.004997 0.375 —0.520 3.431 —4.733

% =gr/10Cce



m (Leakage H2504. in gr.)
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Legend
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fig 4 Felation between leakage H,SO, mand Co Ct
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Fig 5 Relation between leakage solution volure vand Co Ct
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Legend

o dil. side soln.= 5% H2S04 soln.
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Fig 7 Relation between Kw of sulfuric acid solution and

initial concentration difference Co



(Amberplex A 1

Species of Thickn-| Specific resisiance of membrane

ess| in HySO0, soln. (at25°C,().cm)
membiane (em) T % [ 5% | 10% | 20%
Amberplex C-1 ! 0.062| — % 140.4| s7.0] 10.7
. Amberplex A-1 \ 0.078 | 912.4 | 252.4| 131.3| 92.6
Al 1/3
c1 porosity
H,S0, porosity
data
0.5N 3N NaCl NaCl  Ks

23 No.5 241 1955

Ks
Al c 1 Ks
NaCl H,S0,

C1A1

H,S0,
Cation Anion

Ks

H,S0,

Driving Force

porosity
H,S0,
Porosity
c1

0.5N NaCl



Ks Ks  Kw
Ks Kw
C 1 Co
Co
Ks Fig.6
Kw Ks
Al Ks kw
Co
H,S0, H,S0, Co
Ks Kw
2 c
Ks Data
Cation Na Ks
Kw 24 No.2 80
Table 1 1956 Ca
Nepton CR 51 Ks 2
1 1 1 1 2
Glucose
H,S0,
4
Table 4 Results of the Ks Kw measured on the glucose
Species of Conc. soln, dil. soln, ﬁcotri‘;‘::lon Fm/ |v/ Ksx10¢ | Kwx 104
membranc gluc/ose ) ( élucose ) dxffere— k 'ACAO(—:t Aczét gtlzut:osefr/ sg]x.l. C(;/
t | % % nce(/) ‘ iécm hrj 9% .cm?.hr
Amberplex C—1 30 ¢ 5 I 25.145 0.001790i 0.070 1.875 0.2295 6.14
B 15 ¢ 5 1 9.704 0.0013475 0.205 1.875 0.505 4.62
Amterplex A—] 30 ¢ 5 I 26.798i 0.0CC4441 0.124 ;1;80" 0.101 1.22 d

glucose 9r /100cc
H,S0, porosity C 1



Ks Kw 5

Glucose porosity
Kw porosity
c1 data Ks Kw H,S0,
Glucose Ks C 1 A 1 2 5 H,S0, A1 C1 2
A1l H,S0, Glucose
C 1 H,S0, Glucose
H,S0, Glucose Ks

H,S0,  Glucose

Ks

Table 5 Ks of H,S0, and glucose on the simultaneous leakage of both solute in

mix solution
Species m/ {{SX ok
' conc. soln. dil. soln. k ( solute gr
! ACO'—ACt // .em?-hr
of me- solute %)' (solute %) Tooo eTao= | | gluc—
mbrane HaS0, | 810~ |H,80,(81"0. H1SO NN
50430% Hz50, 5 | |
Amber (Zlﬁm ) /) glue ) 0.00619] 0.00323| 0.144| 0.035) 1.631} 0.207
le 30/ —ose ' \
-plex
H SO 0 H2804 . |
C—1 '1?10 +30% luc 0.00680| 0.00581| 1.50 |0.0256] 1.867; 0.272
glue o) 3 (s ;
-0s€ —-0sé
H,S0,430 / H,S0,4 5 ! !
g,l?lc t (g uc ) 1O 0024850 000381| 0.338\ 0.135‘\ 1.538| 0.094
Amb oseso/ -ose % i \ ‘ \|4
mper |
: H;S0,20% H.SO4 5% R |
: .681| 0.079
-plex gluc gluc os ] 10.002677,0.000278, 0.343! 0.155] 1
e |5 ) ) \ |
— H;50,30%. . H.SO :
(glfm + /) (gﬁm ! ) oozsszl — 0.346} - 1.806] —
08615/ —0s€e .

solute gr/100cc

Ks
Ks Ks



c1 Glucose H,S0,

Ks Glucose Ks
Al H,S0, Ks Glucose
Ks Glucose H,S0,
H,S0, Ks Glucose Ks
Glucose Ks

Manecke and H.Heller(Discussions of the Faraday Society No.21,1956“ Membrane

Phenomena” p.101 H,S0,  Glucose

H,S0,

Glucose

H,S0,

The writers studied the diffusion-leakage of solute and solution across Amberplex C-1
and A 1 using H,S0, Solution or glucose solution and both mixed solution under the
condition that the solution volume is easily variable(open chamber) And in order to
indicate this quantity of leakage we used the leakage coefficients Ks and Kw introduced
by Mr Yawataya and others

By these studies it was ascertained that the leakage velocity of H,S0, and glucose
across C 1 or A 1 differs greatly namely H,S0, leaks out faster across A 1 than
C 1 and contrariwise glucose faster across C 1 than A 1 On the other hand the

variation of solution volume is larger across as C 1 than A 1 for each solute And also,



Part  Some Studies of the End-electrode Potential in Electrophoretic
Deacidification on Sulfuric acid utilizing Amberplex C 1 A 1

@ Eel
@ iRm
Em ©)) iRsoln

E Eel 1iRsoln Em iRm
here E End-electrode potential
Eel Electmde potential

iRsoln Potential caused from electric resistance of electrolyte solution
Em Membrane potential

iRm Potential caused from electric resistance of ion-exchange resin membrane

Eel
Eel Eobs
iRsoln Eel ,
Eel
25+ 0.3

H,SO, H,SO,

gr/100cc

25

8 Em iRm



C1AT1
H,S0,

E el Em Em

8 ab 100V

A —— o
R B
B : Battery
/\ \ R : Variable_ resisiance
- A : Ammeter
K V : Volt-meter
K : Key
: : a,b : Connection point of eleciric-circuil with electrodes .
(attachment-plug for 100V, S5A)
|| &O : Pb Electrode (effoctive area 8.4X5=42cm?2)
: |lon-exchange fesin membrane .
A0 L $74 h]/‘ : Dislance begiween anode and cathode (13.4cm)
@ @ d : Cepth of electrolyte solution (Sem)

(Sectional area of elecirolyfe solution 8.4 X5=42cm?2)

Fig 8 Scheme illustrating the apparatus on the study of the end-electrode potential
reference to the electrophoretic deacidification on sulfuric acid solution
utilizing ion-exchange resin membrane

0.02volt
Em
Ecation-m 2n 1 0-00027 log 4
2F a,
Eanion-m 1 2n 0-0002T log at
2F a,
n
a @ H,S0, a &



F Faraday Constant H,SO, nF 2
n KCI NaCl 1953 3 a
p-126 H,S0, Em
0.005 0.007 volt
iRm
6 7
Table 5 iR and iR®' when both solutions across membrane are agual concentration
Current density [;l 3.57 A/dm? 4.76 A/dm?
- e —
B H,S0, conc«_antranon J 5 % 10% I 20% 5 % } 10% l 209%
Measured | Wwhen insert membrane ‘ i
""'l“e of jeation-m(vols) [5.82(5.87)| 4.75 | 4.22 16.72(6.75)] 5.28 | 4.55
end- . .
elctrode ﬁ.}ianion-m(volt) 16.37(6.25)| 4.97 | 4.43 17.43(7.32)] 5.60 | 4.83
winoutl- I
potential | membrane H2>S04so0ln. (volt) 5.58 | 4.64 | 4.19 6.40 | 5.13 4.52
| difference voliage T
obs. .
iRm Jeation-m(volt) 0.24(0.29) 0.11 | 0.03 [0.32(0.35)| 0.15 | 0.03
lanion-m(volt) 0.79(0.67)| 0.33 | 0.24 [1.03(0.92)| 0.47 | 0.31
cale. 1 cation-m(volt) 0.311 | 0.126 | 0.024 0.414 | 0.168 | 0.032
iRm (=“"§) .
anion-m(volt) 0.623 | 0.324 | 0.228 0.831°] 0.432 | 0.304
H,S0, gr/100cc
Table 7 Eobs and Ecalc When both solutions across membrane are different concentration
Current density H 3.57 A/dm?2 \ 4.76 A/dm?
Cone. HySO,% : dil. HyS04% | 10% : 5% | 20% : 5% { 10% : 5% | 20%: 5%
Amberplex Eobs.  (volt) 5.32 5.08 { 6.703 5.68
C—1 \ i Eecalc. (volt) 5.3343==5.33 5.0606==5.06 } 6.0623=26.06 | 5.6916==5.69
Amberplex Eops.  (voli) 5.63 5.37 ! 6.43 ! 6.07
v | |
A—1 Ecaic.  (volt) 5.5891==5.59 5.3165<=5.32 | 6.4031%=6.4 | 6.0345:56.03
H,S0, gr/100cc
5 3 6 5 H,S0,
iRm iRm 0.02 volt 7 Ecalc. Eots. c1 0.03volt
Al 0.05volt 5 C 1 1 A 1 10
6 7



§ iRsoIn
Eel
8
Table Certification results of iRsoln by changing the distance between both electrodes
Effective L | -
_ Sectional area of . .
zizit;gde (_electrolyte soln. \ 42cm? (using 5% H1S0,) glem? (using 5% H3S50,)

Current density

| 3.57A/dm?

4.76A/dm3

1.85A/dm? 3.57A/dm?

Distance between both |
electrodes ‘ 13.4cm{ 17.7cm | 13.4cm | 17.7¢m | 8.4¢m | 11.2cm | 8.4cm | 11.2¢m
Meacured value of end-electir-
ode potential Eobs. (volt) 5.63 6.36 6.46 7.42 3.86 3.96 4.46 4.76

cale
iRsoln (volt) 2.21 2.91 2.95 3.89 0.39 0.51 0.74 0.99

cale calc
Eel =Eops. - iRsoln (volt) 3.42 3.45 3.51 3.53 3.47 3.45 3.72 3.77

|
Difference  (volt) H 0.03 ooz 0.02 005
H,S0, gr/100cc
§
Eel
Eel



Table Variations of measured value of end-electrode potential by changing the
connection-methode of electlic curcuit and electrode

- ] ’ Current density

T o - o7 3.57A Jdm? 4.76A/dm? "
Connection-methode rK\'\-\\\\}‘I}Eoij?f;?Oricﬁlifraﬁon 10% ‘ 20% 10% 20%
(volt) | (volt) | (volt) | (veolt)
() EHBEHMAEEBHICH L72B0 2 v 7ok 45% 5@)
a — J—
) %g%ﬁgk@gﬁ%i?gﬁﬁ‘%%”Vﬁfﬁb‘@% 464! 419 | 5.13 | 4.52
(e) %?fﬁ%g%@?%fﬁgbi%gﬁ;" =y JTESHD | 4o | 48 | 512 | 4.49
@ BEBHSCAL, BBROMELRICE L. ~2 5T |, o | 40 | 500 | 452
ey EESEIESCHIAE %, LABTCT, £~ 3 7 vl |
(®) SR Chy b C%@\?@%ﬁ%gh SR A 457 | 412 | 507 | 442
0.11 volt
0.13 volt
) ) 0.01 0.03 volt
0.07 0.1 volt
e
Eel
A 1
10 9
Eel
Eel log D
S 10
Eel i i
9
0.097 8.1Q

9 4 12A/dm?



Table 10 Variations of Eel by changing the S and current density when
effective area of electrode is equal to sectional area of electrolyte solution
on 10 H,S0, soln

d (Depth of soln. and

. i ‘ -
I 1 c 4em | s5em | 6em
Current electrode dipped in) _i rem zem | 3 “L‘ B
Y g g " . —'f | | . i " i 2
density |S ftfgf:ct;‘r’gdz‘ea = ef.:;?gf;ltear:;no. ! 8.4cm116.8cma25.20m233. 6 cm 42.o<:m=iio.4cm~
i “ (Amp) | i 0.3 0.6 | 0.75 | 0.9
1.785 Eobs (volt) 3.85 3.88 | 3.91 | 3.93
cale 93
: volt) 0.593 0.593 | 0.593| 0.5
A/dm? IRS:.TIH cole ( 1 \ o
E:alc =Eobs - iRsoln (volt) | 3.257 | #\#3.287 | 3.317 | 3
i (Amp) 0.3 0.6 0.9 1.2 1.5 1.8
3.57 Eobs (volt) 4,53 | 4.58 | 4.62 | 4.65 | 4.68 | 4.71
A/dms iReobn (volt) || 1.186| 1.186 \ 1.186 | 1.186 | 1.186  1.186
cale (volt) 3.344 | 3.304 | 3.434| 3.464 | 3.494 | 3.524
Eel I |
i (Amp) 0.4 0.8 1 1.2 1.6 2.0 4
4.76 Eob: (volt) 5.04 | 5.10 | 5.12 | 5.17  5.22 | 5.26
Ajdm2|  iReoln (volt) 1.582 | 1.582 | 1.582 | 1.582 1.582  1.582
o (volt) \ 2.458 | 3.518 | 3.538 | 3.588 | 3.638 | 3.678
€.
i (Awp) | L2 ‘} 2.4 3.0 3.6
7.14 Eobs (volt) . 6.04 617 | 6.20 | 6.23
A/dms (Reot (volt) 2,372 | | 2.372 | 2.372 | 2.372
E;"I'C (volt) ‘ ' 3.668 \ \ 3.798 | 3.828 | 3.858
T - U e R R RO E
i (Amp) | ¥ ‘ | | 4.0 |
9.52 Eobs (volt) “ 1 \ 7.10 |
A/dm? iR::)];n (volt) i | 4.164
cale ] 1 3.936
Eel (volt) ‘X | \ 1 ‘
i (Amp) U ‘ 1.8 { t 3.6 k
\ i
10.71 Eobs (volt) 7.40 ‘ 7.55 |
A/dm3 | iRsoln (volt) 3.559 } 3.559 |
cale ! 3.841 \ 3.991 |
Eel (VO].t) “ { 8 |
H,S0, gr/100cc
Eirevn 1.78 0.621 log D volt based on the value observed

here D Current density A/dm?



(voit)

calc

Eel
L
o~

T

T

25

7 7 7 4 5 g0 s
logD. (A/dm?)

Fig Relation between the logarism value of current density and E el

(VO“’) 40;
?9r
381
57}
S5 26F
°ud Legend
{ D A
35+ ——c— ;0,77 4.7
—X——x— 7.4
24 ——0— 475,
’ -O0—0— 3.57
————  [.785%
73k
22 1 1 1 1
2 / z 3 4

i (Amp.)

Fig 10 Reletion between amper and E el



E el

5cm? 42ci?
11 11
Table 11 Variations of the end-electrode potential when the effective aera of
electrode is not equal to the sectional area of H,S0, Soln layer
Deipih of electrode immersed in Sem ¥ 4 cm 3 em l 2 em )
Ampere so.n. i — —
Effective area of electrode \ 42.0cm? 33.6cm? 25.2¢m? \ 16.8cm?
D (Current demsity)  (A/dm2) | 1.785 2.23 2.975 4.463
0.7.amp. :
Eopbs. (Voltage observed) (volt) 3.91 3.95 3.97 4.10
D (A/dm?) 2.57 4.463 5.95 8.93
1.5amp.
Eobs. (volt) 4.67 4.73 4.78 5.01
— - T
D (A/dm?) 7.14 8.925 11.9 17.85
3.0amp.
Eobs. (volt) 6.202 6.37 6.42 6.77
D (A/dm?) 9.52 11.9 15.87 23.8
4.0amp.
Eobs. (volt) 7.103 7.18 7.47 7.88
Effective area of electrode Sectional area of H,S0, soln

Eots



Voit) 80 o 1:40 amp

|
0 20
. b0
A
K
. L5

4.0 - 7 15

! ! L ! ]

20 t 1
100 0 8 70 b0 50 490 W

Percentage of Elecirode S per Sectional Area of Elecirolyte layer

Fig 11

'B + Batte'y
R : Veariable resistance
Hgz S0s Elect rode A s Ammeler
V : Volimeter
K : Key
(:‘F@ : Electrodes
N S : Turning switch
N
s P : Potentio-meter
N
= (0.0005~1.9vol1)
i
= G : Galvanomster
——}

HE IN-H2804
F=10114)
(HyHga St ]ufqlect'ﬁolyte

ig 12 Scheme illustrating the apparatus on measurment of electrode potential



E el

Hg,S0,

Eel

Hg,S0,

11

Table 12 Comparison on of the eclectlode potential measured and E el calculated from
the end-electrode potential

H.SO, [Effecti- T—~__ Tire from Aﬂ?morr,ent
2'so]n. ve area Current T circuit closedi omin. | 30min.
Concent- of elec- . T |
ration  |irode density Remarks T B
Eobs (volt) 3.635 3.64 3.65
Eel  =FEobs — iRcsﬂin(volt) 3.283 3.288) 3.298
1.785 i Eel (volt) +2.1391+2.1363 +2.1367
) A/dm? O Eol (volt) —1.1128—1.1228—1.1293
' Eei  (®-©) (volt) 3.2519| 3.2591| 3.2650
cale obs
- 1t) 0.0311] 0.0289 0.033
] Eel Eel (v
20.7% 42.0¢m?
; Eobs (#) 4.088  4.088 4.088
Eo® = Eobs — jReoln () 3.385 3.385 3.385
b .
3.57 @i Bel. (#) +2.17701+2.1823|+2.1851
A/dm? obs _ . -
/ O Eel () 1.1695—1.1116/—1.1746
Bl @9  (» 3.3465 3.3538 3.3597
‘ S - Ea (® 0.0385/ 0.0312 0.0253
Eobs (7) 4.483  4.475 —
al cale -
Eal . = Eobs — iReoln (7 3.308| 3.297
3.57 i@@E?{s (7) +2.147242.1434)  —
R P VELE \l@@gEgs (#) —1.1726/—1.1782,  —
S (@9 () 3.3298 3.3216) —
o - 5 2 —0.0248—0.026| —
| Eel Eel (7 : :
10.4% ,
’ {Eobs (7 4.563  4.557| 4.553
1 cale
Fol = Eobs = jReoln (7 3.385| 3.379| 3.375
3.57 @i Eol (#) +2.1755+2.1696|+2. 1681
12-09) A fdw? @@E‘:{s (#) —1.2007|—1.1961|—1.1989
Bl @9 () 3.3762 .3.3657| 3.3670
g o () 0.024} 0.0130| 0.0088| 0.0133 0.008C

Eel ~  Eel




Hg,SO,

Eel Eel

Eel
12
0.04 volt
Eel

Table 13 Eanode and Eoathode Calculated from the eclectrode potential measured

Eel

13

\Cogﬁgﬁﬁ&fis conceniration of HzSO, soln. 20.7 &:/100¢0¢ 10.4  gr/100ce
g — ) _
. T Effective area of electrode 4 2 cm? 16.8cm? 42.0cm?
Time p'assed : B i
zf()t?édcnrcmt \| Current density 1.785A/dm?| 3.57A/dm? | 3.57A/dm? | 3.57A /dm?
| Eanode (volt) | +2.1031 | 4+2.1029 | +2.1191 +2.1027
5 1in, Ecanoge (#) —1.0674 —1.0902 —1.1520 —1.1233
Eanogde —Ecarnose ( 2) 3.1705 3.1931 3.2711 3.2260
| Eanose woit) | +2.0992 | +2.1101 — | +2.0931
30 min. | Ecathoge (#) —1.0918 —1.0996 — —1.1239
Eanoge—Ecathoge (#) ’ _ 3.1910 3.2097 — 3.2170
2.1 wolt 1.1 volt
§
Eel
Eel
0.1Q

E el



Part Some Experiments in regard to the Affection of Organic Substance other
than Sugar exist in Wood saccharified Solution on the Electrophoretic
Deacidification of Sulfuric Acid

H,S0,
Glucose 2
13 ¢ G H,S0,
H,S0, Glucose
/\/\/V\/*'—————]llll'i'—*—‘-ﬁ]lh-
— R B 8 : Bailery
R : Variable resisiance
A : Ammeler
V : Voltmeter
C : Mercury Coulombmeier
S : Turning swilch
C1,C2 : Elecirolylic cell
A.M. : AmberplexA-1 ,Effecitve )
C.M. : AmberplexC-1 \area==12,57cm2
a,b,c : Connection point belween
electrodes and eleciric circujt

(attachment plug for 100V, 5A)

Shdpe of electrode (Pb-plate)

—seal

——Effective acea 7.96cm?2

Fig 13 Scheme illustrating the apparatus using experiment
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Voltage

14

gy
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12r

Pentosan 95

80  H,S0, 0.9 50 6
40 HS, dil 36 45
25+ 0.3 C
2
14
3 14
H,30,
2
2 3
HO H,S0, NaOH
(1212)

8 P
(762> (72/9) (720 _ g
L 271 e g g g g =

w (7.22) e (120 732

T R U A SR S P T I

¢ 5 10 5 72 25 28

Chvs)

Time current flowed

Eig 14 Variation of the end electrode potential typical case Exp.no.
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) c1
Al
)
irregular
irregular
) )
phenol methoxyl
aromatic Amberplex
() dimethyl glyoxime
Fe Fe
§
11.15cm?
78 H,S0, 1 35 1.5hrs
50 H,S0, dil 100  10min
24dhrs  1cycle cycle 15
Table 15 Results of comparative tests using wood saccharified solution and H,S0, glucose
mix solution when the same membranes have reused over again and have
electrolysed by same condition
Remarks : (1)electrolysis condition Current density (Dy) =6.28A/dm?
(2)electrolysis time=24 hrs. one cycIe‘ H2SO, Iglucose ‘
(3'electrolyte solution (‘composition : | i | car/1ngeo) (&1!”100_«1:‘
l Wood sacc. soln. 53.762 17.446i
|— |
! Mix soln, 53.324| 17.418]
|“electrode chamb- | _ e
} er soln. l 10.5199 0.0
volume : conc. soln. of center chamber ¢g0ce

}dil. soln. of electrode chamber

70¢cce



o o . ., : _
2 Y S5 o B After e'ectrolysis Corff;(r’;?::e d (B) |Curre-| E?gl electrode pote
El =8 o 2|58 wrans | (A pt :
£5 23 | z3esl @ | (B % leffici- i
22 25 |25 8B 2 volume | HySO, | Gluccse | ) ency [initial X final
3 82288 | H3SO, | Gluccse | 100 mum
=50 T .
| mo | FER | o BT @ | @ | 09 | () [volt) (voln) (volt)
! 2@ 645 | 21.697 o0.086
| =3
ég- C| 71.5 | 33.866| 14.572| 7.111 0.249 3.5 31.8 5.28 5.45 5.00
T8 ©| 62.6 | 12.535 0.307
11 0.457 |— !
B | ®| 64.8 | 22.015 0.094
10| .2 | 35.871 14.972 7.968 0.497) 6.23 35.6 5.12 5.27 4.91
=] | |
B ©| 627 | 12,995 0.437 |
Sl @| e5.4 | 22.208 o0.0795
Q
82| C| 741 | 33.622 14.186 7.641] 0.279 3.65 35.57| 5.27 5.42 5.02
P8 O 624 | 13.009 0.3
2| 0.437 |—-
B | @ 65.4 | 22.321 ,0.134
2 | O] 67.8 | 35.187 14.6003 8.196 0.460 5.62 38.3 5.17 5.25 4.90
S
: © ! 62.3 13.411  0.449
Fl® e | 2o — “
3 C | 73.8 | 33.196 14.014] 7.679 0.316 4.12] 37.5 5.30 5.42 4.94
53 !
g |©] 61.8 13.259| — |
310.4175 |—= F
2 @ 654 | 21.848 —
% 10| 67.5 | 35.250 14.629 8.091] 0.576 7.12 39.5 5.22 5.26 4.86
E O 621 | 13.528 — }
PR I |
? @ 64.6 | 22.628 — \
&5 C | 73.5 | 22.294] 14.171, 7.892 0.208 2.63 34.5 5.28 5.40| 4.90
F2lo| 6.0 | 12.868 — | ? ‘ ‘
41 0.467 |21 - ! ‘ } ‘
E ® 5.3 | 289 — | | |
: C ' 67.2 | 34.964 14.643 8.5041 0.467, 5.49 37.2 5.19 5.26 4.82
1 S © 63.0 | 13151 —

)



)

H,S0, Glucose

Kohlrausch Bridge

Constant 2.6200

40,60,80
N ka Cell
10
H,S0, Glucose 16 15
Table 16
Composition cf solution ! Specific Specific

H,S0, glucoso conductivity & resistance (v
(gr/100¢cc) (gr/100¢cc) (g-'.em-1) (£ .cm)
9.95 0.00 | 0.3859 2.594
9.92 4.53 ‘ 0.3331 3.002
9.93 9.55 i 0.3217 3.108
9.93 18.10 ’ 0.2675 3.738

(Lcm) 40¢

resisiance

Speciific

Glucose conteni in

70
H2504 soln.

(gr/100ce)

Fig 15 Relation between specific restisance of H,S0, solution mixed glucose and glucose content



Glucose

H,S0, Glucose seriese
Glucose

H,30,

Research was made on the iufluence of the organic substances other than sugar existing
in the wood saccharified solution upon electrophoretic deacidification utilizing ion-exchange
resin membrane Especialy it was feared that the amorpbous HS0,-lignin suspended in a
colloidal state in the solution deposits gradually on the membrane with the result that the
concentration of sulfuric acid is decreased by deacidification and the efficiency of electro-
lysis begins to drop
In order to examine these points tests were made of the comparative electrophoretic
deacidification using wood saccharified solution and H,S0, solution mixed glucose by the
method of varying its electrolysis conditions and so the same membrane reused over again
under same conditions And we knowed that the current efficiencies of both solutions
were same degree the leakage of glucose in wood saccharified solution very greatly
decreased compared with mix solution but its action was maintained in the case of reusing
the same membrane

The end-electrode potential on wood saccharified solution was higher slightly
than on mix solution The difference did not increase by the reusing of the same



