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(Abstracts From Original Papers)

(5] Studies on Gas Producer, 1.

A Thermo-Chemical Equation of Semi-Water-Gas Reactio: s ;
Equation Containg Correction Terms
for Heat Recovered and Dissipated.

By Kenji Matsuda.

The chemical reactions predominating in the gas producer are usually given by the
following equations: (1) C+30,=C0+29keal; (2) C+H,0=CO+H,+39 keal. With a
view to develop the direct applicability of these equations in the domain of engineering
caleulations an attempt was made to modify them by introducing some correction terms
for the quantities of heat recovered from and carried away by the gas produced, and for
the heat radiated from the outer surfaces of the producer. The equations presented below
were derived under the assumption that the heat flowing out of the system was just
counterbalaneed in quantity by the heat put into it. In the derivation the influenee of
the point of chemical equilibrium and the reaction veloeities was not taken into conside-
ration. Accordingly, the effect of excess water vapour and excess air was also ignorad.

Let @ be the quantity of heat carried away by one gram-mol of hydrogen or carbon
monoxide, y the degree of heat dissipation, that is, that part of the heat of reaction
which is carried away by the gas produced plus that radiated from the other surfaces of

the producer, divided by the that of reaction; then the following relation will be obtai-

ned :
C+ii(39+21)(29 x)+97m/}0 { (29—a) }H()
2 | (29—2)(68+x)+97zy (29 z)( (68+2)+9Tzy
(29—z) [ 972{29 — x+ 29y} ]
=COo T4 W, keal
+{(39 x)(68+x)+9/wj} | (209—2) (68 1) + 97wy |

This relation may be eonsidered to be a fundamental thermo-chemieal equation for
the operation of a gas broducer, since it may be kept working in a stationary state if it
is operated under the condition in which the above relatisn holds.
~1_{(39+2x)(29—x)+97@y} _ - (29—a=)*

5 1 (68 +2)(29—z)+97zy T (68+2)(29 —z) +9Txy’
9/w(29~ 1:—}—291/

= - o= Molecular heat of earbon monoxide,
’ (29—’1‘) (68 +x)+‘)1 zy

B =Molecular heat of hydrogen, then the following relations will be obtained :

Temperature of reaction, tr=—— ay__

(e x D)+ (B xb)

q
(X 1)+ (8%

Heat exchanged (keal/l gram-atm of C), qr=q/u—q, Cqmposition of blown gas Rx

(H,0:0,)=b:a, Volume of blown gas, Va=(0,1/1 gram-atom C at 0° 1 atm)=22.4%u«

Further, let a=

Temperature of issuing gas te=



1 b
1+b’ 1+b’
Volume of gas produced, Vp(l/1 gram-atom C at 0°, 1 atm)=224(1+0)

Composition of gas produeed, Pr(CO, %)= Pr(H,%) =

Based on the relations obtained, those for the case in which air is used as blown gas
was computed, and a chart which is practically valuable for controlling gas producers was
prepared.

Further, considerations on the limitation in the applicability of the thermo-chemical
equation are given along with their interpretation. Various published data obtained by
several authors were compared with the eompositions of gas produced which were compu-
ted from the above relations and they were found to check well provided that the charge
do not contain any appreciable amount of volatile matter as is the ease with coke.

In conclusion. the thermo-chemical equation has been confirmed to be a valuable wea-
pon in attacking certain problems involved in the studies on gas groducers.

(Ono Works for Chemical Machinery, Tokvo).

(6) Studies on the Oxidation of Mineral
Lubricating Oils and the Properties of
their Oxidation Products. Part One.

By Tsuneta Yamaguchi.

In the present investigation the author examined some basie points involved in the
oxidation of market automobile oils and investigated the oxidized oils which would sepa-
rate insoluble matter on treatment with organie solvents. The results obtained may be
summarized as follows :

(1) The amounts of the insoluble matter produced on treatment wi:h solvents vary
considerably with the nature of solvents used. Among the solvents invcsticated petroleum
ether gave a very large quantity of oxidation products. Benzene and carbon tetrachloride
gave smaller amount of insoluble portions. In chloroform the oxidized oils were dissolved
almost completely leaving an unestimable quantity of insoluble matter.

(2) As the oxidation of the automobile oils proceeds the portion insoluble in petroleum
ether inereases rapidly with the duration of oxidation, while that insoluble in benzene and
carbon tetrachloride is much less in amount and increases gradually with the time of
oxidatien.

(3) In general the oils oxidized at higher temperatures contain a very large quantity
of petroleum ether insoluble portion. But in the vicinity of 175° the effect of the temora-
ture of oxidation is not so marked as expeeted.

(4) A variation in the velocity of air bubbled through the oil to he oxidized shows

a smaller influence at higher velocities than at lower velocities.

(The Tokyo Municipal Lahoratory of Technolegy)
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(7) On the Acidity of Japanese Acid Clay (The 6 th Report)

On the Variability of the Acidity of the Acid Clay
and the Acidity of Artificial Silica Gel.

Ken-ichi Yamamoto.

From the previous reports it is eonsidered that the acidity of Japanese acid clay is
caused by a small quantity of reaetive aluminium compound which is combined with the
acid ¢lay. In this paper the author has done various experiments in order to assume the
solid phase or form of this aluminium compound. The resnlts obtained are summarized
briefly as follows.

(1) The acidity of the acid clay is reduced to neutral by successive treatments of the
neutral salt solutions and this neutral clay or the natural non-acidie clay is dialysed com-
pletely in an electrical dialyser for the purpose of removing various electrolytes. On the
other hand, neutral hydrous alumina gel is prepared cautiously from aluminium sulphate
and ammonia and dialysed electrically in the same manner. This neutral alumina gel is
mixed with the above-mentioned neutral clay and the mixture is treated with the neutral
salt solution as the usual way. While, in this case, the filtrate is ascertained as acidie
and aluminium ion is also contained in it.

(2) Tn the next place, silica gel is prepared artificially from sodium silicate and
carbon dioxide gas or by electrical dialysis of sodium silicate solution, and silica gel is
dialysed completely to remove all eleetrolytes. This silica gel is acidic towards indieat rs
and when mixed with the neutral alumina gel and treated with the neutral salt solution,
the filtrate is also acidic and aluminium ion is contained in it.

(3) From these results it has been considered that the acidity of Japanese acid elay
is eoncerned with the reactive or relatively soluble aluminium compound such as hydrous
alumina.

(Department of Applied Chemistry,
Faculty of Science and Engineering,
Waseda University)
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