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Mix Design and Mechanical Properties of Aerated Concrete for Incorporation of

Low Temperature PCM

Batzaya Baasankhuu’, Myung-Kwan Lim

1*, Hee-Seob Lim®, Dong-Uk Choi’

Abstract: This research was performed to investigate the mechanical performance of lightweight concrete including phase changing material(Low
temperature PCM). Micro capsulised PCM consisted of wax type core and melamine based wall. Also, for PCM of one single kind, paraffin wax was
inserted into Vermiculite and the surface was coated with melamine resin. Interfacial polymerization is based on the principle that macromolecule

reaction takes place on the surfaces between 1-dodecanol(core material) and water (solvent) to form the wall material. Lightweight concrete has
compressive strength of 10 MPa, tensile strength of 1.5 MPa, and oven dried density of 1.0kg/liter which included 10%, 20%, or 30% PCM by weight.
To do so, this study fabricated light-weight foamed concrete (1.0 kg/m3) in pre-foaming method and mixed it with PCM micro capsule of 1-dodecanol

and melamine to examine its physical properties.
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Fig. 1 Principle of the interfacial polymerization in micro-capsulation
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Fig. 2 Schematic diagram of the reaction apparatus for micro-capsu-
lation.

Table 1 Physical properties of foaming agent

clor Y@ P 0 o) sy
Brown  20~50 7 0.01~0.1 -18 1.2~1.26
(Unit: %)
Water Protein  NaCl NH,Cl CaCl MgCl FeSOy
36 32 10 1 6 5 10

2.1.2 71=ZA
o] A7l AR 7|2Al= FH 7| 2Y 7| 2A =AM 118

Stz 9 294 422 Table 13} 2.

2.1.3 A E 2 H3HA)

7|EFZ AT EL Ho| 2E R JFS Hrlehr] 94
FHHTEAN, AN EE= REXEWUT ARIEE AHE3I3 o,
SAZE 98] ZELF o] EAI(ACC(blended mixture
of calcium aluminate)) 524 & AFE-3FA

Table 2 Chemical composition and physical properties of cement

Chemical L
. compositio SiO, ALO; Fe,O; CaO MgO SOs &
Chemical n loss
composition ¢
ontent 5195 659 2.81 60.12 3.32 2.11 2.58
(%)
. Setting Compressive
Specific . time Strength(kg/cm?)
. surface Weight
Phy51c'al area(cm?/g) Start End- 3 7 28
properties ing days days days
3.112 3.14 4 6 198 272 389
hours hours

Table 3 Test variables for environmental effect evaluation

Test variables Contents Remarks
Cement OPC(ordinary )
cement)

Solid = 47%

Viscosity agent(V.A.) MC(methyl cellulous) pH=4.6

Table 4 Chemical composition and physical properties of fly-ash

Chemical composition Physical Properties

Chemical Fineness Grain
composi- SiO, ALO; Fe;O; CaO Weight 2 .
. (cm”/g)  size
tion
C‘Zf;t;m 925 168 251 056 221 263000 136
0
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2.1.4 ¥ sh7] 918l 2t mgtel M Z| X ZI B EL 7| EAQ A4S
712Z I EL] vig-E F 3709 Part 2 Y-S ATt | lsach ZF 2 g WH-S KS71+ D ASTMY |50l | A5}
kgt e G ARIES G & - A3A] HIE IAAA A o] A& AT v S Fig. 3ol YERA ST
A& staen, 7|2 %ﬁ%&oﬂ tiste] AHE Fjo]
q

Eo] 84S A5t 8- Y =5 243ISIth Fly-ash ) =24 54

Yol & A=< MH*SM 213}k Fly-ash 20%3] 8 AR 7] vlF AP(KS F 2459)

&} 0% s & Fof vHla HEE X 638}9";5}. =3 Z2$ HZE(ASTM C 1437 for Flow Table, KS F 4039
74X A slof| uhE A 2 W slol| 3l t)-3- 0 2 FAA S s} for Free Flow Test)

o] AES A
22k v gtol| A= 121 i ol A &3S H Est] =FF 0%l
e} A&

1712) B3-S 7)1 Zo2 FAR ] A FE-L WstAA AL Cement
ANAT AR e WskE gl SJ5) Bhel AT i
Ak 7 EA §2S nsGom, N ZA o ER)EE 7)E Fly ash Slurry
A EY L WEAA wE-S A4 AT Water J Foaming
concrete
215 A Foam agent |10 S| ogm
o] ATFE APy EF TP E A DAL 93 7]2H2 A i
T2 KSF 4736 =43 AFZA E 9 7|20l 73 Fig. 3 Development of blended foaming concrete
Table 5 Mix proportion of preliminary test(part 1)
Weight(Kg/m”®)
Tt G W oW 1m’ 20L
(kefmy - 00) - (kgm) C.P Foam Ckg) F.A(kg) W(kg) V.A(kg) Foam(L) Foaming agent
%) (k) Wike)
#1 3 0 3 0.24 7.76
#2 3 0 4 0.32 7.68
#3 3 0 5 0.40 7.60
500 50 250 409.24 590.76 5 23.63
#4 10 0 0 5 0.40 7.60
#5 7 3 5+0.1ad 5 0.40 7.60
#6 10 0 5+0.1ad 5 0.40 7.60
Table 6 Mix proportion of test(part 2)
Weight(Kg/m”®)
Test 3 W/C W 2 1 m’ 20L
(kg/m’) (%) (kg/m’) Foaming agent PCM
C.p Foam C(kg) F.A.(kkg) W(kg) V.A.(kkg) Foam(L)
(%)  (kg) Wkg (ke
#1 5+0.1ad 7.76 0.00
#2 5+0.1ad 7.68 1.00
#3 5+0.1ad 7.60 2.00
#4 5+0.1ad 7.60 3.00
500 50 250 409.24  590.76 7 3 5 23.63 5 0.40
#5 5+0.3ad 7.60 0.00
#6 5+0.3ad 7.60 1.00
#7 5+0.3ad 7.60 2.00
#8 5+0.3ad 7.60 3.00
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Fig. 4 Compressive test

Fig. 5 Beam sample in flexural test
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Fig. 6 Compressive strength test result(part 1)

TRONH S FEFES BUNA ] YEFE D H7
) 4312 Fig, 60l eI

b= AP 7 ZA Ak ZHE5E TYoNA
7 B7hele A ehon, 289 Y3
Vg e A 0= HHATk 3~4%74A
88 Aol A A 289 AEel A 2 Fol

N

b
oo i 2L
O-

A g off
o
o

K
i

X
N
N

o o
X
M

i o rlr fo
&
z
i
2w

juo
£

2 5%2] 3]Au]gol A
Fly-ash7} X|$+E 2] 42 A@A7F 5249 Y& A 1
o} A&7} A 7 EE AEE YRt 22 5% 314 1
&)X % Fly-ash7} X 8HE]A] ¢4 7 9-ollA] F=rt B S =
Al & == Ao] B =St kA28 Y A7 | A Fly-ash
7} A=A e Al@Aet 54A7E F7HE 1% Fly-ash
20% X gk v ol A o] Y574 *fol= 1 MPa ©]8k& & 2}o]
£ UERNA] ettt

°] Z = Fly-ash 7o) PlAgkAito] 7]EiiﬂE &7
E’—E 57“6}04 A}OIJP TS IE

ﬁ>
Of

N

3.12 373= Ax

Fig. 70l Y ERd 2137} o] A7 =0] 79, BE AlgA ol A
A7 7L KS F 4736 YEX8F A7 | LZ T E 7]E0 A
AAIBHE 1.5 MPag B 73] sk 2345 Ueflii e, A
% 28U M= BE AlFA7E2 MPas 338k A& UEL
itk A= AAME S5 E} ARSI Fly-ash
7} A EA] g2 A @A A BRET kA STV A

(<3

Fig. 7 Flexural strength test result(part 1)
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Fig. 8 Compressive strength test result(part 2)
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Fig. 9 Flexural strength test result(part 2)
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