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ABSTRACT

Recently, application fields of non-metallic minerals by utilizing their structure properties are broadening. Especially, layered
minerals have not only excellent shielding or covering ability but also absorbing and storing characteristics of chemical elements
between a layers. We considered about the above mentioned characteristics and added functional substances onto their surfaces for the
preparation of new environmentally friendly functional materials. In this study, natural graphite and sericite were mainly used to
produce for the new environmentally friendly functional building materials. Graphite surfaces were modified with a surfactant (Alkyl
Benzyle Demethyle Ammonium Chloride) for anti-bacillus and penicillium. Surface modification mechanism are that primary
adsorption by differential zeta potential between graphite and ABDM and secondary adsorption by interaction between surfactant
chains take place. Surfactant layers were fully formed and it was expected up to 99.7% up the efficiency of anti-bacillus and
penicillium. Also the prepared functional samples have a effect to improve a various efficiency such as electromagnetic wave shield(up
to 95%), deodorization(up to 80%), heat storage(5%) etc.

Key words : Functional material, Graphite, Sericite, Surface modification

1. M = F7VelaL Ye FAMoly, oo wel AEAE HA] A%}

AR 2 3 F97] HAE AVsE AFANEY shde)

AFA g e Bl AL Fx2H 5 &, AX 27T AP bed o)ed AEAaEa AR

A, W, 9 3 vEE o 5 9FQ QaoM A NEE RAEEw JEd FE, &, £ 5] oy 53]

T2 d vEo] Az FA YT Fxe W FEAQ AV TAE Z2he AAEAN, ol iE 94
sh g Aulel v1d E97] T WA 84% HA) olF A-g o] &3t F3] DrFFA A B & At

atx et 2y F Eof ol DAE A B A sy 2 dFaales Mz A, 489 g8

et He 99 g 5 U FA F diske #Alol o+ AA, gt - dFFo] H EAF 715E e o]

A EYAEE MEst] sk vles #E 5 5

i - o e/ s /s e o] Ex]O ;(ﬁ A} TAFEO) olA)T. ol A OE =

1LCorresponding author : Byung-Gon Kim ﬂ o= I = o A - ° Li wALs S

E-mail : bekim@kigam.re kr < 7154 EAAE ALY ol B Ee] 72

Tel : +82-42-868-3593 Fax : +82-42-861-0850 EAL 0|83 gl Boly} 17|5A YHAA Hotx v}



812 CEERE el

ol
2
=
i
2,
)

2 o 2 o2
2L o +
B 4 b

o
o
i
ﬁl
Ay
2
f
A
& % -
=
> ol
op
ols
o
o4 rﬂ,
B
al
b
Lo

O

N
)
olr
e
.
lo
Hu
L

&
@)
)
=
B
=
e
re
- 4
2
X

O

> 1o

i)

o ™

u o

B
e

T

T

)

2

2 o

=

[e]

N,

Ir

)

e

N

N

Ir

Wi 2 4
o il
L

4
off
o
S
o

s
o ong

21.ME ,
v AT Abg e dRzE AR J)5E
27 54 23 YE AAN AEAD
a2 AHgel 49 Wsigch Lndo
At sy Bgdel dETRe /19
2 9ol gom) F4 0 °4Ag a4

o, mt ok

A L
ox & fo b4

Job Ho

O ok

—

O}
oy

ol
-
N
o
Ly
o r_?\_‘,
ol
L
N2
Bn)
2L
g
- o
Jm
oX
AN
oy
BN
2 &

A&
ojof 3t} B dAyo)A= Fig 1(a)°ﬂ Uebd SEM(JSM-
5410, JEOL, Y &) ApRs} 7o} sAd3zxrt 2 ded
ALt S AAARAE 9% oS dRE d, AT
oM zuds gozH HFU=EE °F 0.8um %j—?—i
ZasRen, Fig. 1(b)9h Zo] 83 (flaky type)> =

4 Aetste] ARt Aol $FHES ik Fig
lF §% % 9% 48 9od F e F9Y9x
o 7z luster G2 BAAA el Aol

B =4S oA ABDM(Alkyl Benzyl Dimethyl
Ammonium Chlonde)&i AHAAE #3t 3, 23
AN 22 3o, REElE AFRA] ZEAY %
4L 2EE 3
T3 A28 REgE A ety 28 dakola A
2E S 245 5, 6, 754 2 MRS ARE A
L35t} ojm) AFRE TFAl Qo] ABS Table 19] U
ERd wpe} gt

LAAN MZFAE Fola I B9 B
5ot Axta Qe 2 E3ad 59 risads 7
T2 37] 95k Table 20 viebd wle} e AgE-g 7t
= BAA ALRE AHEsATh

ole 3 ARSL ©] &3] Table 33+ 7o) 7|54 BE
El2 2 m3sgor, A8 g 93 Iy n2ElE =
KSL5220 #74) &she wigm = Al x5k o7 714
Aol A&

H
_I

He

Table 3. Mixing Ratio of Functional Mortar

Content (g) Remark
Portland cement 410
Silica 985
Sericite 30 2%
Surface modified graphite 75 %
Total 1500

29811681 29KU 15B*3HM
Fig. 1. SEM micrographs of various graphite samples.

Table 1. Chemical Analysis of Danyang Silica Powder

] 'y SR :
Blmml125klU 156E2 @48~ NGO @
(a) Raw graphite (b) Ground graphlte (flaky) {c) Expanded graphite

Comp. SIOZ A]203 F6203 CaO MgO

K,O Na,O MnO Ig. loss  TiO, P,05

Content (%) 94.6 3.26 0.71 - 0.09

0.72 0.06 - 0.56 - -

Table 2. Chemical Analysis of Sericite Sample

Comp. Si0, ALO, Fe,0; CaO MgO K0

Na,0 MnO Igloss TiO, P,05 Mean size

Content (%) 485 322 1.28 0.85 1.48 9.48

0.36 0.05 542 0.34 0.04 40 um
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Fig. 2. Relationship of equilibrium concentration of ABDM
and adsorption at various pH.
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Fig. 3. ABDM adsorption time of graphite particle surface.
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Table 4. Result of Antibiosis Test for Noraml and Functional Mortar by KICM-FIR-1002

Germ Samples Initial conc. (CFU/40p) Conc. after 24 h (CFU/40p) Reduce rate (%)
Escherichia coli Normal 457 1148 —
ATCC 25922 Functional 458 1 99.8
Pseudomonas aeruginosa Normal 300 814 -
ATCC 15442 Functional 300 1 99.7

(a) Functional mortar (b) Nomal mortar

Fig. 5. Results of antibiosis test of functional material and
normal mortar specimens.

Table 5. Result of Antimold Test for Functional Mortar by
ASTM G-21

Sample

Cultivation (composite mold fungi)
Time (week) 1 2 3 4
Increase rate (%) 0 0 0 0

Functional
mortar

| Normal mortar

Fig. 6. Results of antimold test of functional material and
normal mortar specimens.
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Table 6. Deodorization Effect of Functional Mortar by FID-114

. Normal  Functional L
Time Deodorization
Content (min.) mortar mortar rate (%)
' (ppm) (ppm)

30 260 101 61.2

Gas 60 251 60 76.1

concentration 90 213 44 79.3

120 186 31 83.8
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Fig. 7. Far-infrared ray emissivity and emission power of
functional mortar.
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Fig. 8. Electromagnetic waves shielding effect of functional
and normal mortar by ASTM D4935-89.
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