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Fig. 2. Viscosity & concentration of the solutions whose solutes are R, (obtained by heating
Au,0y with its decomposingragenl) & R, (obtained by heating Au,O; with its decomposing
agent & then excluding Au from the product). Solve;ts & decomposing agents of (a), (b)
& (d) are Tsubaki oil, oleic acid & olive oil respectively. 7
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8) Einstein, Anm. Physik, 19, 289 (1906); 34, 541 (1911).
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Fig. 3. Viscosity increment for gold content of sols, whose dispersing media are Tsubaki
oil (a), oleic acid (b) & olive oil (d), obtained from different
decomposing agents of auric oxide, (a), (b) & (d).
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Fig. 4. Viscosity & concentraton of tlie benzene solutions whose. solutes are R; & R,
same as Fig. 2. Decompasiliog agents of (a), (b) & (c) are Tsubaki oil,

oleic acid & palnitic acid respectively.
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Fig. 5. Viscosity increment for gold content of benzene sols,
obtained from different decomposing agents of auric oxide,

Tsubaki oil, (a), oleic acid (b) & palmitic acid (c).
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Table 8%
A & 5 WA s n o H2HE (%) Wi oK it (mg)
v o F v B 0.11 (—) 0.1
277y vk 0.10 (=) 04, (+) 01
(UY, sn 3 7 & 0.10 (=) 0.5
1Y RF B 0.09 (—-) 04
* v 4 v & 0.08 (=) 05 (+) 03
% i 0.12
®x H M 0.08
S)y ¥y - 7 M 0.09
- A ' 0.10
\ZE B 1= ™ 0.11

* (-)ekEy, (DMaBRErETT

Fig. 6. Photographs of electrodes showing charge magnitude of gold benzene sol particles
obtained by using Tsubaki oil (a) & palmitic acid (b) as decomposing

agents of auric oxide, in a fall of electric potential 500 V/cm.
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Fig. 7. Stability of gold benzene sols at 30°C, obtained from different

5 . . . |
decomposing agents of auric oxide. i

1. Decomposing agent of Au,Oy Tsubaki oil. : }
2. " Cerotic acid. H
3 " Olive oil. |
4 " Soja bean oil. !
5 " Linseed oil. i
6 " Myristic acid. ',I‘
7. " Palmitic acid. s
8 " Stearic acid. I
9 , Oleic acid. |
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RAERLcboRBEROMmAEREWHETH Y, 2hUADIDOTREZOHEMABBLT
TREMIGED b b2,

BSRR, BBo/cEE, R MERESDMEYE L KRIERNENTE OK.

TRV EICHE 2 DERIL, KEROETRIEMVEECTHE VA, TLra—iFRic LT
OTEHELL RS,

FNF 2 I REmL T B EEENTFEN 22 T2 Ml Ttic L et
3.

RRIbEX SR o HihT ML, th Xy Yy —-r il fRta&inr sy (BE
0.0422) it L, H > OSHFE""HYSHBNIT Sk Hi—>Eh 6 LD 2 BT 2 R/MEME
(BN L REE KON TH 5.

Table 9.
® ™ &% b A F H MW 2 3T |
% & 200 : yEa/sr || AgNOy (7aA = - Aifif) —
% i 30,0 coch s ) 8.0
5 R CkFE#E) 6.0 NiCl,  ( 4 ) 8.4
W B * ) 6.1 CuCl. ¢ s ) 6.0
B ®C 2 ) 4.9 FeCly ( » ) 5.0
T 4w = T * ) 228.0 KJ ( 4 ) 4.7
WHEEZE(T L2 — Vi) 16.6 ZnCly # ) —
wEmE( 4 ) 15.0 HgCle  ( » ) —
BWibbrresvoa( 7 ) 5.5 NaCl ( 2 ) —
Wikrrs=va( # ) 4.5 KCl ( » ) —
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#I0FENLMBIME RLER D S LR BB L T HRTH 3.

AEEE, SRR T FHOBIcEF, 202 \ENT 28N LB O R T2 2R IE IR
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Ly 5k /RERT bo&
o PR IRE R n 2k ATt otk
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STUDIES ON ORGANOSOLS. (I)

Gold Organosols obtained by a Chemical Method.

By [rsuro Yamakira.

(Abstract)

The principle of the method of manufacturing metallic organosols invented in the author’s
fabaratory about ten years ago is to disperse various noble metals as colloidal particles in fats
and oils by heating them with metallic oxides. The applicability of this method in the case
of gold organosols was examined in organic media, such as fatty acids, alcohols, ether,
aldehyde, ketone, hydrocarbons and their derivatives besides fats and oils.

The finely dispersed gold organosols with red tint are formed when higher fatty acide as
well as fats and oils having a mild reactivity against the auric oxide are used as the decom-
posing agents. (Table 2).

The process of this colloidal gold formation is not a thermal decomposition of the oxide
alone, but is accompanied by the reaction between the oxide and the organic compound with
elimination of water and carbon dioxide.

The average size of particles of the finely dispersed sols determined by the immersion
ultramicroscope is about 3opz in diameter assuming that they are spherical. (Table 4)

The relation between the viscosity and the concentration of the sols with finely dispersed
particles is linear and the increment of the viscosity for the concentration is much higher than
that of the common Iyophobic hydrosols (Fig. 3 and Fig. s).

In order to compare the stability of the colloidal gold micells in benzene obtained by
heating auric oxide with mildly reactive vegetable oils (s} and higher fatty acids (u), the rate
of decrease of gold content of the benzene sols in caurse of time was measured, and the
micells of the sols from (s} were found to be more stable than those from (u). Under the
influence of a fall of potential 500 V/c.m., the unstable gold benzene sol micells migrate with
the velocity of 5.0+107* cm/sec.), while the stable ones have no perceptible velocity under the
same condition (Fig. 6 and Fig. 7). The stability of the gold organosols abtained by the
method of the author’s laboratory is entirely different from that of metallic hydiosols in view
point of £ potential.

The organosol micells suspended in benzene are coagulated by the addition of small
amount of lower fatty acids, inorganic acids and the alecoholic solutions of alkali and various

inorganic salts. OF these coagulation effects, tha: by acids may be chiefly due to the selective

adsorptions of acids on gold and that by the alcoholic solutions to the adsorption of gold sol
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micells on benzene sol particles of alkali and salts newly formed in consequence of their

solubility decrease. Unstable sol micells are more sensitive to the above coagulating agents

than stable ones. (Table 10).

Institute for Chemical Research,

Kyoto Imperiul University. (Feb. 20, 1943)






