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Studies on Citric Acid Fermentation by Surface Culture.
Il Use of various molasses as carbon sources.
By Syoji Usami and Noboru Taketomi
(Abstract)

The suitabilities of various molasses as carbon sources were studied. Beet molasses, cane

blackstrap molasses and cane refinery waste molasses were used. The addition of methanol

on untreated molasses promoted the produticon of citric acid. Cane refinery waste molasses
was the best. KH,PO,, MgSO,, FeCl; and ZnSO, were no effect but (NH,),S0, was indispe-

nsable on citric acid production. The yield of citric acid for sugar added was 77% as

CsH;0; » H.0O.
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On the Reaction of phosphonitrile chloride with Aliphatic alcohols

by Fumiaki Yamada

(Abstract)

Phosphonitrile chloride (PNCl,); is produced by synethesis with phosphrous pentachloride

and ammonium chloride.

This paper is concerned with a reaction of phosphonitrile chloride and aliphatic alcohol,

such as ethyl, butyl, amyl, octyl, lauryl, miristyl, cetyl, stearyl alcohol.

The reaction is taken place by these sodium alcoholates with phosphonitrile chloride in

xylol as solvent.
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On the Reaction of Polyphosphonitrile chloride with Aliphatic

alcohols

by Fumiaki Yamada

{Abstract)

Phosphonitrile chloride polymers are obtainable by heating various low molecular weight
phosphonitrile chlorides, such as (PNCl,)s; in the sealed tube at 300°C.

This paper is concerned with a reaction of polyphosphonitrile chlorides and aliphatic

alcohols in water free pyridin, and with the properites of polyphosphonitrile esters.
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Study on Heat Balance

——The Example of Heat Balance in Meting Processes of

Optical Glass——

Kiyosige Shiozawa

(Abstract)

Some people have the opinion more or less different from others with regard to the

system of heat balance,although it is true that in some cases there can be no recognition as

to which opinion is right or wrong. However, the author considers as follows pertaining to

the problems involed in the heat balance taking into consideration currently available indus-

trial equipment and techniques:

(a) In many instances it is more advantageous to fix the stadard temperature at the aerial

temperature than to fix it at 0°C.

(b) It can hardly be determined whether the gross calorie or net calorie should be the stan-

dard for the calorie, in as much as both provide advantages and disadvantages. However,

the author, in view of the heat balance system from the aspect of industrial administra-

tion, belives it more advantageous to adopt the net calorie as the standard because it

meets the real situation of currently available industrial equipment and techniques, alt-

hough the author admits theoretically that the gross calorie based on the 1st law of ther

mo-dynamics shoule be adopted.

Then the heat balance tests were conducted on melting processes which have already been

illustrated, on the basis of aerial temperature and net calorie, in order to indicate the pra-

ctical example of heat balance in the melting of optical glass.

shown as the example.
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Table 1 Heats, Free Energies, and Equilibrium Constants for Water-Gas Shift Reaction10)
CO(g) +H0(g) =CO,(g) + Hy(g)

‘Hest of | Free Energy |
T°K log K K Reaction | of Reaction

- AH® cal/mole aF° cal/mole }
0 - - =0662 =90662
298.16 +4.99679 9.926x10* —9838 —6817
300 4.95303 8.979x 104 —9837 —6799
400 3.17004 1.479x103 —9710 —5802
500 2.10025 1.260x 102 —9520 —4850
600 1.43258 2.706< 10 —90294 —3933
700 0.95506 9.017 —9051 —3059
800 0.60620 4.038 —8802 —2219
900 0.34312 2.204 —8552 —1413
1000 0.13790 1.374 —8311 —631
1100 —0.02484 0.9444 —8071 +125
1200 —0.15699 0.6966 — 7844 862
1300 —0.26478 0.5435 —7620 1575
1400 —0.35952 0.4406 —7406 2280
1500 —0.43127 0.3704 —7199 2960
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Table 2 Constants for the Enthelpy-
Temperature Equationl,3)

Cp=a+bT+cT?

H=Hy+aT+1/2bT2+1/3cT?

Cp in g cal/g mole °K.

T in °K. over the range 300-2000°K.

H=0 at T=273.2°K.

? ’ a ‘ bx103 \ cx 108 H,
i 1 |
| co, 6.851 8.533 —2.475 —2,173
H, 6.88  0.066 +0.279 —1,880
co 6.25  2.001] —0.459 —1,782
| HO 6.80  3.283 —0.343] —2,007
Ks: 3.38E 17.905| —4.188] —1,563
Fig.1A log;)Ka vs, Temperature
Data of Wagman et al,10)
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Ab=(8.533+0.066—2.091—3.283)
*x1073=3.225%107%
ac=(—2.475+0.279+0.459+0.343)
%x1070=—1.394%x107°

0= xy
togKa = —%+ 0.29710gT +0.353 x 10~3T

—0.0508 % 1078T2—C,
#1ED logKs D600°K, 800°K D% A5 &

Ci= —2208
Cy= +3.2660

oz
logKa —22198+o 29710gT +0.353 % 10-3T

—0.0508 % 10-T2—3. 2660

400°C=673°K iz Ka=11.71 %=0.0854i
500°C=773°K it Ka=4.907 T«:—‘O 203
600°C=873°K it Ka=2.54 fl— 0.394
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Fig.2 Kp »s, Pressure(atm.)4)
Initial Concentrations 1 H,0 : 1 CO
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Fig.3 Kp vs. Pressure(atm.)4)
Initial Concentrations 4 H,0: 1 CO
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Fig.4 Kp vs. Temperature(°C)4
Initial Concentrations 1H,0: 1 CO
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Table 3 Critical Canstants (Dodgel),p.662-3)

[ N P
| = Cpitical Volume, Pcvc
‘ T, °K \P’atm- "cu.ft./lb.-mole | RTec
‘ co, | 3041 72.9 1.54 0.280
| |
| H, | 33.2 12.81 1.03 0.306
co 134.4i 34.6 1.44 0.282
HO | 647.3 218.2 0.91 0.232
| CH,| 1911 458 1.59 0.289
_PV
RT
HL
9 a,_, TCZ,S
A= = 0. 42185
- b _ _Tc
B =5 =0.0867 5 &
-BP_ b
7A A%
Efa, b, A% BIIEEFINGE Te, Po 12X 95

5, A2, BOHMIT atm™ TH %,
SRRSO ERA, BIZRORIZ LY #mE 6
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Fig.5 Kp vs. Temperature(°C)4)
Initial Concentrations 4H,0 : 1 CO
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