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Abstract

Natural Allophane is a unique clay mineral existing in volcanic ash soil. It is defined as
noncrystalline clay composed of alumina and silica a ratio of 1 to 2. Allophane is generally a hollow
sphere of which the diameter is 35~50A with pores of 3~5A. The characteristics of Allophane
have not yet been fully defined which means it still has enormous potential. Sketchily speaking, the
significant characteristic of Allophane is the retention capability of water molecules, organic acid,
and various ions. This characteristic is related to the pore size of the molecules, the void among
the molecules, and the change in electronic charge according to the pH. We are producing powdery
refined high purity Allophane (product name: SEKADO-P1, Allophosite). This product has been
and continuous to be widely used for deoxidation, decolorization, desiccation, and as an additive
agent for fermentation nutrient mediums of antibacterial agents. The Allophane we will introduce
here is powdery Allophane which has been adopted for makeup base creams.

1. %S 1. Introduction
707z yeld, KINKEERIZLCHFET S Allophane is a unique clay mineral widely
¥ O 8T, ALFEIZIET ) A E TV existing in volcanic ash soil. It is a hydrate
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(1~2Si0; - Al,O; - 2.5~3H,0) of which the alu-
mina and silica ratio is in the range of from 1
to 2. However it was regarded as an amorphous
substance for a long time, in recent years stud-
ies have shown that it is a constant bonding
crystalline of imperfectly combineds silica with
alumina. The particles are a hollow spheroids
with a diameter of from 35 to 50A, wall thick-
ness of from 7 to 8 A, and a large number of
holes with a diameter of from 3 to 5A (Fig. 1)V

Micropore

' Hollow sphere is composed of SiO:
(Tetrahedral) and Al2(OH)s (Octahedral

which share the same edge)

* Chemical structure of Allophane

OH group of Silanol (Si-OH) in inner

surface and OH group of Aluminor

(Al-OH) in outer surface of the particles.
+ Color scheme

Hydrogen : Aqua blue Oxygen : Red

Aluminum : Grey Silicon : Purple

Fig. 1 Micro and Chemical structure of Allophane.



Vol. 56 2013

Allophane
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Adsorption of cation

Allophane

High pH

Allophane particles take different charge states depending on the pH.

They are positively charged when the pH is low, Negatively charged

when the pH is high. For these reasons allophane can hold anion and

cations such as phosphate ions or caesium ions.

Fig. 2 Change of the electric charge according to pH.

Fig. 3 Kanuma soil (Allophane).
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Allophane has the distinctive characteristics of
volcanic ash soil such as an accumulation of
organic substances, ability of phosphorus acid
maintenance, and change in electronic charge
according to the pH. (Fig. 2)"7.

We mine and produce Allophane which was
produced as a result of the big eruption of Mt.
Akagi in Gunma about 30,000 years ago (Fig. 3).
The amount of 8,000 Tokyo Dome baseball
stadiums, of the volcanic ash showered down
and piled up on Tochigi (Kanuma, Utsunomiya,
Moka) and Ibaraki located on the east side of
Mt. Akagi. The volcanic ash formed a struc-
ture having minute cavities from weathering.
Because of the characteristics of Allophane;
such as breathability, water retentivity, and
antibiotic properties, Kanuma city is famous
nationwide for its soil which has good qualities
for growing alpine plants such as satsuki and
azaleas. We have produced various desiccating
agents and adsorption agents by making use of
the characteristics of Allophane. The Allophane
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Fig. 4 Cosmetic Allophane powder.
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powder we will introduce here is a powdery
Allophane having a particle size of less than 200
mesh with a Spray dry method using crushed,
refined,and granulated Allophane[Productname:
SEKADO-P1, Allophosite (Figs. 4 and 5?)]. This
product has been and continuous to be widely
used for deoxidation, decoloration, dehydration,
materials of various compounds, and as an
additive agent for the fermentation of nutrient
mediums for antibacterial agents. We introduce
the effects of further refined Allophane powder
used as a key component of cosmetics, which is
a new application. (product name of cosmetic;
Gaialog Kanuma Allophane. Saticine Medical
Co., Ltd. Fig. 4)

2. Effects as a Cosmetic 9

Cosmetics require many functions including
skin care, makeup, protection from UV, and
deodorant. Allophane is a hollow sphere and
has a microporous formation. Water can be
run through it freely; therefore, it maintains
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Fig. 5 Grain size distribution of Allophane powder (SEKADO-P1).
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Fatty acids, which are derived from the human body,
contain carboxylic acid.

Fig. 6 Adsorption of the organic acids.
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Abundance of Free fatty acids decreases greatly with
increase in quantity of Allophane.

Fig. 7 Sebum adsorption effect of the Allophane.

moderate  hydrophilicity and moistening.
The singular structure and charge state of
Allophane provide abilities to adsorb specific fat
such as free fatty acid and substances causing
body odor (Fig. 6). In addition, it blocks most of
the ultraviolet rays out in spite of transmitting
visible light.

2. 1 Skin care effects (sebum adsorption)”

Porous skin is well correlated with the quan-
tity of sebum containing oleic acid. Because
Allophane has the characteristic of absorbing
oleic acid, it is expected to eliminate pimples
and improve porous skin problems. (Fig. 7).

2. 2 Fitting effects (Infrared absorption
action)”

Allophane absorbs a wide wavelength of
infrared rays which are 3,700~3,000, 1,700~
1,550, 1,200~800, 750~450cm™ (Fig. 8). The
characteristic of Allophane to absorb infrared
rays can decrease sweating by suppressing the
rise in sebum temperature; therefore, it works to
help prevent makeup from coming off. The rise
in pH caused by sweating causes infection due
to increased bacteria, pimples due to increased
Acne and atopic dermatitis due to increased
staph aureus. The rise in pH also makes skin
alkalify and dissolves cuticles resulting in
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IR spectrometer at a resolution of 4cm’”, in the 400-4000cm’' range.
KBr pellets were prepared from 1 mg of sample and 150mg of KBr.

Fig. 8 FT-IR spectrum of Allophane.

Pores became inconspicuous after applying Allophane

Fig. 9 Makeup effect.
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inflammation. Allophane can help prevent these
symptoms.
2. 3 Makeup effects (UV cutoff action)”

Allophane’s visible light transmissivity is
90 to 99%; therefore, visible light reaches the
stratum corneum. The light that reaches the
stratum corneum reflects diffusely in the kera-
tin and comes out again. Sending light out from
the inside contributes to making the skin look
lustered and transparent (Fig. 9). In addition,
Allophane has high moisture transmission abil-
ity which means it doesn't prohibit insensible
perspiration; therefore, the amount of moisture
in the skin increases. The more moisture the
stratum corneum contains, the more reflection
occurs; so the becomes even more skin trans-
paren.

Allophane can efficiently block ultraviolet
rays due to having a tetrahedral [SiO.] and an
octahedral [Al:(OH)s] layered structure. The
layered structure has a varied reflection index,
particle size, and Allophane particles uniformly
disperses into the base cream. Those are
considered to be the reasons for blocking ultra-
violet rays. Allophane can block a maximum of
40% of the ultraviolet rays withwavelengths of
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250-400nm.
2. 4 Deodorization effects”

We will explain the results of the compara-
tive test between the deodorization effects of
Allophane and active carbon.

To compare the deodorization effects for
Ammonia, Trimethylamine and Isovaleric acid,
1g of Allophane and 1g of active carbon were put
in separate bags and left for 10 minutes. Then
the odor substances in each bag was determined
by gas detecting tubemethod (Table. 1).

According to the results of the experiment,
it is clear that Allophane has more deodoriza-
tion effects than active carbon. Allophane has
a porous structure with fine pores which can
absorb odor substances.

3. Conclusion

We have established our original techniques

for refining, extracting, and powderizing
Allophane using only the natural water of the
Kinu River without using any chemicals such
as organic solvents. That is the main reason
the cosmetic industry adopted Allophane.
We manufacture and sell powdery Allophane
(SEKADOP-1, Allophosite) as well as materials
for producing dry gas (SEKADO-Tablet ; K3,
K1, etc., granulated ; OW, KW), ozone breaking
agents (SEKADO-KR, SEKADO-MR4), sheet
desiccating material (Allo-sheet, Zeo-sheet), a

paste-shaped desiccating agent, and a cartridge

Table 1 Adsorption tests with Allophane
Sample . . . . .
name Ammonia Trimethylamine Isovaleric acid
Allophane <10 <1 <1
Active carbon 300 9 <1
Blank 500 70 15
Note Initial gas concentration | Initial gas concentration | Initial gas concentration

Ca.b00ppm
LOQ : less than 10ppm

Ca.b00ppm
LOQ : less than Tppm

Ca.1bppm
LOQ : less than Tppm




Shinagawa Technical Report

Wi, KW, OW 7% E D5k ), AV v o fF#l (&
71— FKR, % — FMR4), Fk4%2KZ212ML
T&5y— MREEM (7Tu—r— L, 4T —
N, X=X NIREIEM, 7V —= 7 HA— b
VT T4V = ERBERGELTBY, 13
1972 538 2> D AEPRIAR AL~ b OHZEEM 72 & D
EHGTET EWRIL < STHEHTHW WA, 4%, f#
FEEMRPERESEFIZSLL ISR TE 5 X912,
F 72, LW EREEE S o BKEY, WHZEhZEIC
BOTWE2WEEZ TV,

4, {eHESEA7O07 N5 —DRBWEHEE

AATaT EE7O T
MRS 7+ A B
T342-0015 #HEEE M A H57-1
TEL 048-984-6433 FAX 048-984-6430

Fatrid 2 fetlt LTIz, SRSy 71 X
B R IV ARASH, BRRFRA
WA RAIER AREE BdRICEHOEERL
EQER

References
1)
2)
3)
4)
5)
6)

Teruo Hemmi : SPCPG 56" Sep 1988, 47-50

Vol. 56 2013

filter for cleaning. These products have been
used widely from the industrial field to the
medical field.

For our next step, we would like to expand
our sales to the fields of health foods and medi-
cations; moreover, we intend to research and
develop new functionalized molecules®.

4. Contact Information about Gaialog
Kanuma Allophane (Allophane powder).

: Saticine Medical Co., Ltd.

: 57-1 Nakai, Yoshikawa, Saitama
342-0015 JAPAN
+81-48-984-6433

: +81-48-984-6430

Manufacture
Address

TEL :
FAX
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