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ABSTRACT

We encapsulate the core materials which have long term resisting properties to the insect. We also try to apply
those capsules to the mortar and concrete which is used for the structures and ornament materials. Various
membrane structures and sizes of microcapsule are tested and construction properties of the mortar and concrete
which contain microcapsules are examined. The capsuled are confirmed by SEM and optical microscope. Finally the
microcapsules with anti-insect which can be used for the mortar and concrete are developed through the various

experiments and mock-up tests.
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Membrane

Core material

Fig. 1 Composition of microcapsule
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Fig. 2 Manufacture process of microcapsule

(a)Zeolite type(500~1,000um) (b)Zeocarbon type(295~677m)

Fig. 3 Shape of microcapsule by optical microscope.
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Table 1 Experimental condition and symbol of paste,
mortar and according to microcapsule type

Type of microcapsule(MC) Paste Mortar

(MC=5% of cement content) | (W/C=40%) | (W/C=60%)

- PC MC

2mm over MC P-1 M-1

Zeolite 1~2mm MC P-2 M-2

type 500~ 1000zn MC P-3 M-3

150~500m MC P-4 M-4

Zeocarbon |29 ~ 677m MC(A)|  P-5 M-5

type 295 ~ 677um MC(B) P-6 M-6

* S+ P ! Super plasticizer

Table 2 Mix proportion of paste, mortar

Water(g) | Cement(g) | Sand(g) | MC(g) | SP(g)
Paste 400 1,000 - 50 -
Mortar 125 208.5 772 10.4 -

oojaExkES 0

=

B8 WS Ty 22EIZ W 232(ES HE &Y

of thajx zAlsSE) AQIMEA LN B fHYE L
217 wAE e A wWE JHE Ued AR s
o] A4E A% Y 2= TY WS B A4
3 Aotk Fg. 4ol ol5olA &g YA &2 PCY
MCz7AS %8 P-2, P-3 P-6 M-1, M-3 M-59 rﬂ

175_011 ] SEMJJr RS el ASEAM AeS
YA 4L 2AdME FE CalOHEAR 5 HEY A]u*
E Tﬁ}&a‘ﬂ | B YA YA fes ve =
M FEE4F oY FHUA FaxAH A
“3401 HxEo| AT Qo] F&e HELJE} vf

9§ FFe Sk o) A F °‘E}.

AA AezAs A vlo]aZ &L Table 3o Ul
Hpol go] &AER @3 BT Fglo] AEHM B 4

43, A 2717k Fot el vXe Gl A,

mho] ?Jé‘% | 235 2 E¥sta glen A *«l
7\ Gl s ‘&%ﬂﬂ AE ALIHEALG(A)Q] Flo)
20| 3 2o FAHUT

-3(x3,000) P-6(x3,000)

M-5(x3,000)
(size : 3.33um)
Fig. 4 Inner shape of mortar with MC by SEM

M-3(x3,000)

615



Table 3 Test results of preservation and damage
degree of microcapsule in experimental conditions

Preservation| Damage
degree degree

PC, MC, MAC - -
P-1, P-2, P-3, P-4, P-5 P-6 Good Nothing
M-1, M-2, M-3, M-4, M-5, M-6 Good Nothing

Condition (symbol) of specimen

Table 4 Mix proportion of mortar

Mixed contents (g)
Water Cement Sand MC

MC addition rate

Plain 0
5% 294.2 490 1471 20.85
15% 62.55
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Fig. 5 Surfase shape Fig. 6 Surfase shape
concrete with MC of concrete with MC of
zeolite type by optical zeocarbon type by optical
microscope (150~500im) microscope (295~ 677um)
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Fig. 7 Comp. strength of mortar with MC

2) dojwst A4

4471 Table 49] wigz] & KS F 2424l @} 2
2et29] ZojHst AR(ZHEAANS si%ith 1 2
7 Fg. 8o YeRISIT

ol ATEHRE Ao S/ uet Ax FHES
53] 24 Al e Aol 5%, 15%% EEEl2E 77
1890x107, 2050x107¢] Az %82 Ay m2E2o
AZ 5259 1518<10° urt 2 5258 ugrh

718 2ol A kol FUt & ASAEA
3 gro] tha WO, AreEEo] A% FUleke @
e AEds =1 é*} T A4 AgEA B
U ZagEed v g4
E9F Ax 78 “%% ulﬁﬂ e Ao®

)

2
=7
Hdd

o rlo uRL

)

24973 E*éfﬂl e 93 AR A AP
AT, A HelaAEE AY 2d0R HAF
AFEA(A)Y F7t HlugoR AQEo|EA 2FFHE

G =

ZAYE JSAEES T wiFS Table 59 2] A
A= 0N/mm’e] RE ZIYE wgzhes 3
iL=H

=23 | ESS| =28 Mi163 55(2004)



0 2 4 6 2 14 16 18
00 —&
N
05 % o=
2 \\e\
7 10 =
& 15 [ —o—Ptain Ao
2 —B—59% ~Jw
& 20 [ —s—15% k)
o5 L1

Fig. 8 Drying shrinkage rate of mortar with MC
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Photo 1 Insert of zeolite type MC in concrete
mixing

Photo 2 Insert of zeocarbon type MC in concrete
mixing
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Table 5 Mix proportion of concrete

Standard Unit weight(kg/m®) B
design |W/Cj s/a - MC
comp. | (%) | (%) | Cement | Water| Fine | Coarse
strength aggregate|aggregate
0.01%
20 of @o%al
weight
(N/mm?) 51135 349 | 178 642 1,203 (6.8% of
cement
content)

Table 6(a) Test results of overall

Type and size |Slum Increasing Air | Increasing
32; capsule (mmg) rate of slump|content|rate of Air
D (%) (%) |[content (%)
Plain concrete 45 Basis 34 Basis
2mm | 56 24.4 44 29.4
Zeolite 1~2mm| 65 44.4 46 35.3
type 15000%;“ 86 91.1 56 647
150;m500 84 86.7 5.1 50.0
gﬁo‘g}f;g 295;“677 70.4 574 4.08 20

Table 6(b) Test results of overall

. fer at | Decreasing | Bond | Decreasing
T%?ec:ngufel ze 98 days| rate of |strength|rate of bond
D (N/mm?)|strength (%)] (kN) |strength (%)
Plain concrete 33 Basis 56.7 Basis
amm |31 6.1 56.3 0.7
Zeolite 1~2mm!| 305 76 55.8 16
type 150%%;m 29 12.1 55.1 2.8
égg;m 28.7 13 55.8 16
Zeocarb| 205~
on type| 677im 29.44 10.8 52.8 6.9
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Fig. 11 Construction of plain and anti-insect mortar

Fig. 12 Manufac tured test specimen
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Fig. 13 Test specimen after simultaneous pasturage
of ants

Fig. 14 Plain mortar part after 2days during
pasturage of ants

Fig. 15 Anti-insect mortar part after 2days during
pasturage of ants
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