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Effects of CaCl., AICI;, and FeCl; on the Setting Time
.and the Strength of Portland Cement..

By Kei-ichi Akiyama and Junpei Unozawa

The effects of calcium chloride on the sesting time a=d the strength of normal Portland
cements are generally well known, bas abdub thits of aluminium chloride and ferric chloride
details are not known so far. This question is very interesting.

The authors studied on this subject.

In this case the strength is tested by the meshod used the plastic 1 : 3 cement sand
mortar of the water cement ratio 0.65.

The results were summarized as follows.

1. Every CaCh, AlCl;, and FeCl; accelerate the set of Portland cements. gremy The set
was hastened in all case to a greiter extent by the lager percentage of the everyone. wEs[)ecmlly
the effects of AlCl3 and FeCls are vigorous. Even 1~22 admixing of AIClz or FeCl; it
causes quick se“ting or flash setting.  Buf it is considered that the degree of the effect is
more or less different with the quality of the cement.

2. Portland cement mixture treated with each 1~32 of CaCl,, AlCl; :FeCls attained
greater strength at 3-day and 7-day periods and combined 28-day period than correponding
untreated mixtures. But in general, with increase of every one over 29 in the amount added
to a cement there is a decrease in the strength at 28-day period when the mortar was stored
in water. This tendency is most conspicuous in the addition of FeCls and the next is CaCly,

Thrs, it is cleared that the optimum quantity to be added to cements is 275 in all case AlCl;

is most effective, CaCl, is the next, and FeCls is the third. The results of these tests are

shown in Fig, 1, 2, 3, and 4.
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Fig. 1——Compressive strength of mortars at various ages treated with
various quantxtles of CaCl; stored in water.
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Fig. 3——Compressive strength of motars at various ages treated with
various quantities of FeClz stoored in water.
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Fig. 4——Effect of every chloride in the case admixed 225 to cement.
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Measurment of Vapour Pressure of Ethylene Glycol.

By Sukenaga Hincenishi and Kinji Uesugi

We studied on the vapour pressure of ethylene glycol (CH:OH. CH:OH) at the temp-
erature between 25~90°C. The measurement was carried.by the static method using a tensim-
eter as shown in fig I. The sample was enclosed by the folowing means. The U-tube was used
as a manometer, filli ng mercury. and ethylene glycol poured into C. B is burnt off and the
tensimeter being placed horizantally, air in B transfered to A and connecting A to vacuum
pump, the air in the tensimeter was removed with those absorted in the wall and mercury
by warming them, except the part C. Then A being burnt off. The tensimeter was dipped
in thermostat, and meassured the head difference f rdm' the distance of 2 meters.

True value of vapour pressure was obtained from the observed value which had been
corrected for the temperature effect on residual gas and mercury column.

The empirical formula log p=-— 2%{-8.863 is obtaired. Relation of yapour pressure

and temperature is as shown in the table and Fig2.

Eg 1. Eg 2.
1
——— . X i
+a 0.0027 0.0028 0.0029 0.0030 0.0031
$ R ™ ' 140
g 250 130
A 1.20
L
5 20.0} 1.10
) .
oy
é %ﬁ u 1.00 'g
S 5 150 0.900
-
5 1 0.800
& 100} 0.700
-
2 i ] 0.600
£}
£ 50} 1 0.500
1 0.500
.L 0 0.300

:0 30 40 50 €0 70 80 90
Temperature °C

temp. (°C) vapour pressure (mm)
<5 0.34
30 0.57
35 0.90
40 1.45

15
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50 3.32
5 4.71
60 6.27
65 7.89
70 10.17
75 1354
80 17.14
85 22.05
90 27.45

On the Characteristic Decolourizing Experimental Formula
of Various Adsorbents to Coloured Kerosene

By Ken-ichi Yamamoto and Heishichi Ishikawa

It is now generally recognized to be efficient and rational to use various adsorbents
such as Japanese acid clay for adsorptive refining of petroleum products, animal or vegita-
ble oils and fats. And recently, in this country, powerful new adsorbents, viz. Japanese act-
ivated clay and a certain colloid earth are represented by authors. In future, many species of
such adsorbents for the same purpose may be expected to appear in market. The authors
have already proposed the furdamenta lidea and the standard method of decolourization of
these adsorbents in previous papers. (J. Ind. Chem. Japan. 1924, 4i4; This Jounal, No.
24, 1)

In this paper, the authors have estimated colourimetric errors on Dubosqu’s colorimeter,
and discussed the characteristic decol. exp. formwila which determines the value of the adso-
rbent and calculated the characteristic decol. constants of various adsorbents.

The experimental results are summarized as follows ;

1. The standaid decol. sol. adopted in this expt. was asphalt-kerosene sol. and this stra-
ight-run asphalt has the hardness of 45 degree by Dow’s penetration app. and on the result
of the rational analysis, the contents of asphaltene, asphaltic resin and oily constituent were
522, 7782 and 17.02 respectively.

2. On the determination of the decolourizing percent due to Dubosqu’s colorimeter, the
relation between probable error and the decolourizing percent is represented by the expressi-
on; Az=0.095(100—2)°75 in this case, Ax=probable error % corresponding to the decol.
24 x, that is calculated from the experimental data.

3. The decolourizing constants a and n in the characteristic decol. expression, m=

(,O()a—fx),,, were calculated by the least square method from two following conditions;
0{F(an)}? =i s 0 3{F(an)}? -0
0a - on -
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F(an)=log m—log a—logzr+n 1og(100—=x)

Theisecalculations could not be expected the accurate result because the estimating
results are too large errors-to use the least square method. Hence the author have' calculited
logm’+logz// —logm// —loga’
log(100—2') —1og(100— 2/)

In this equation, (m’/2’), (m’/#’’) are two estimating points of the co-ordinate, viz for
‘ [

T2 (a7

means of these values of n and a were culculated by substituting into the expression ;

them by the following exp:ression; n=

mn of these points, there are

of the values of n,therefore n determines with:

loga=logm +nlog (100 — ) —logx
The accuracy of the characteristic decol. formula was calculated,

101004 (n+1) 23
(100=x)x

Now, as the value of n exists generally between 0.2~0.4, substituting n=0.3 andA1r=0.0°5+

Am= Ax%

(100~ )%, which determines above, the authors have derived the following curve with resp-
ect to the accutacy of the characteristic decol. formula ;

e 25100 -0.72)
T (100— 20 B.x

This curve is minimum at 91.725 of z and this datum suggests to be most acc rate in 91.72
of z in the characteristic decol. formula.

5. The effect by errors due to weighing of the adsorbents on the decol. expt. was est-
imated. From the result of the experiment, the decolourizing power of the adsorbent was
not effected by moisture adsorbed during weighing period. Quantity of moisture adsorbed by
absorbents for weighing is considered as 0. ~0.525 of the adsorbent weighed on the major
limis.

6. The samples used in thls experiment are nine species of representative adsorbents.(1)
Itoigawa acid clay(manuf. by Nippon Kassei Hakudo Co.Ltd.), (2) Japanese activated clay
(manuf.by the same Co.), (3) the activated clay (prep. on this laboratry), (4) Bentonite
(produced at Yamagata Pref.), (5) Aluminium-Silicate gel (prep. on the authors’ laborat-
ory), (6) Silica gel (manuf. at Germany), (7) Alumina gel (prep. at our labor.), (8) Ima-
ichi colloid earth (produced near Imaichi-machi in Tochigi Pref.), (9) Active carbon (manuf.
at Kahlbaum Co. in Germany).

7. The characteristic' decol. exp. formulae of the avove adsorbents for the Asphalt-ker-
osene sol. (10g. of Asphalt is dissolved in 3 / of kerosene)are accurate’y represented by the
following formulae, excepting Silica gel.

1.64% 102

(100_1)0.285
4.4 x107%x

(100— )01
_ 378x10%x

( 100— x)ﬁ.;zw

1.60x10-1»
(100__ x)0.838

(1) Ttoigawa acid clay; m=
(2) Japanese activated clay ; m=
(3) the activated clay;

(4) Yamagata Bentonite; m=
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(5) Aluminum-Silcate-gel ; mz%
(6) Silica-gel; m=%
(7) Alumina-gel; ) m=%‘
(8) Imaichi colloid earth; m=%%§i;—
(9) Active carbon; m=%

From the above experimental formula, the- authors have calculated the .decolourizing
power at €02 decorization and compared with the result of the. nomographical calculation;
decol. power.

(decol. power of Itoigawa acid clay is taken as 1.00)

Calc. from exp. formuia, Calc. from nomograpk.
(1) Itoigawa acid clay 1.00 1.00
(2) Japanese acid clay 3.27 ’ 3.26
(3) Activated clay 4.17 4.23
(4) Bentonite 0.37 —_
(5) Aluminium-Silicate-gel 2.25 2.25
(/) Silica-gel 221 2.22
(7) Alumina-gel 1.47 1.18
(8) Imaichi colloid earth 362 276
(9) Active carbon 10.07 10.44

These results from the nomogrpahical and from the charact. decol. formula are precicely
coincident '

8. Decolourization exp. of above adsorvents mixed to each other in definite quantity
upon coloured kerosene was perfomed. From these results, the interesting relations are cons-
ide 1e to exist among the decol. powers of each adsorbents and those of the mixed adsorb-
ents ’ ’

T e authors wish to express their many thanks to Prcf. K. Kobayashi, who gives
many v luable suggestion on this experiment.

(Depart  nt of ‘Applied Chemistry, Faculty of Science and Engineering, Waseda University)
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