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ABSTRACT

In this research, the preparation of polymethyl methacrylate microcapsules encapsulated
RT 27 (PMMA/RT 27) by iodine transfer microsuspension polymerization (microsuspension ITP)
was studied.

The polymer microcapsules encapsulated RT 27 were prepared by the conventional
radical microsuspension polymerization with various polymer shells, PMMA, polydivinylbenzene
(PDVB) and polystyrene (PS). It was found that the latent heats of the encapsulated RT 27 with
PMMA shell were similar to those of pure RT 27 and higher than those of PDVB and PS shells due
to the complete phase separation of the encapsulated RT 27 core and PMMA shell. However,
approximately 45 wt% of free PMMA particles were formed in aqueous medium resulting in the
reduction of shell thickness and strength. As a result, the nonspherical PMMA microcapsules were
formed. Therefore, to solve this problem, the preparation of PMMA encapsulated RT 27 by
microsuspension ITP was carried out. From the result, the prepared PMMA/RT27 microcapsules
have spherical shape with a small dimple at the surface. The latent heats also closed to those of pure
RT 27. Moreover, the free PMMA particles in aqueous medium were not observed.

Therefore, it can be concluded that high performance PMMA/RT 27 microcapsules were
successfully prepared by microsuspension ITP. The latent heats of the encapsulated RT 27 were
high similar to those of pure RT 27. Moreover, the formation of free PMMA particles in aqueous

medium was drastically reduced.
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Heat storage are able to absorb and release energy during their phase transition. 'I'hq'emmnykypesofthemdwumel!nduyﬂalhnal
wide range of temperature making them attractive for various ications such as air 1| building and textile [1]. Paraffin
mdluhexudme(im),oaademe(OD)mdmcosmeummupoﬂhmlhnunbeuuduveuwxdenngeofwnpmn'eHnwwu,tbedlmunofpnfﬁnu
limited due to its low thermal this. the of these materials is studied to increase their surface areas. Moreover, the
mmpaﬂmmn!mmmlmcvommdmgphmd)mgemrmdywehmmmd the encapsulation of OD with polydivinylbenzene (PDVB) and
_ﬁlﬁthmwmmmluh-vmadmtwemmlywmThcfommonof

pressure during the shrinkage of the OD from the i
radical polymerization (CLRP) the narrow molecular weight distribution (MWD)
would be formed leading to the increasing of the shell strength. Iodine transfer
tally friendliness [3, 4]. Therefore, in this work, ITP is firstly applied in the

ldmleudulomeemndeﬂdlmghumtmmwmmn@

temperature to room temperature. Insknownthaxumgv.heConm

polymer chains were prepared. Using this technique, the hormogeneous

radical polymerization (ITP) is type of CLRP which is simple, low cos
i th late) (PMMA) mi 1!

of poly

Fig. 4 TGA thermograme of RT 27 and PMMA-RT 27 microcapsule.

Fig. 1 Schematic of the preparation of PMMA-RT 27 microcapsule by iodine transfer

suspension polymerization. “Table 3 % Loading of RT 27 in PMMA mi
‘Table 1 Reagent amounts for fPMMA-RT 27
2
conventional and iodine transfer suspmsion polymalntlm ‘of MMA-RT 27 oy % —
droplets ., u‘d‘“go
i 68.61
Ingredients BPO:CHI, (mole: Conventional
g plukagq 10:1 5323
30 58.49
‘Conventional | _10:1 31 11 111 60.00
MMA (g) 25 25 25 25
RT27(g) 2.5 25 25 25 Tabled 2 s of th T 27 in PMMA.
BPO(g) 02 0.12 0.03 0.01 i
CHL, () = 00197 00197 00197 Condition’ (AHm)(/gRT27)  (AHc)(J/g-RT 27)
PVA solution (1% wt) (g) 45 45 45 45
Unencapsulated RT 27 161.23 151.38
2)at80°C,8h .
)bomosenimdn 5,000 rpm for S min Conventional 142.09 151.40
10:1 145.37 145.19

3 139.33 147.80

L 142:49 147.22
5 )
{ <‘

Fig.2 m"ﬂ“ i "PNI'.MA RTZ'I

10 hufMMA‘R’l'z'ldmpbtsll.wg
MMART 27 at 50:50 (whv) at various mole ratios of BPO:CHI;: (b) 1:1; (¢) 3:1 and (¢)

10:1.

msswwnphxormknv i i
(a) and iodine transfer suspension polymerizat wu:lwhofWART’ﬂ&npm
using MMART 27 at 50:50 (%w/w) at BPO:CHI; of 1:1 (b).

Table 2 Average molecular weight and MWD @ of PMMA-RT 27 capsule prepared by the
and iodi i izations at -RT 27 droplets

using MMART 27 at 50:50 (%w/w) at various mole ratios of BPO:CHI;.

Condition  Conversion M, Energy
99 * M As.mi,lmwu.
[2] P Chaiyasat, A Bﬂﬂlﬁ; S S. Thipsit
Conventional 80 337713 217,735 239 st S Gicess ead wz.mt 10071013,
101 60 41,878 30,396 137 Bl K Maryjaszewski, “Advances ‘Radical . American
31 45 47,837 35.379 1.35
11 40 16,171 34,442 134 [4] C. Boyer, D. M L. Sauguet, B. "Ameduri and B. Boutevin, * Iodine Transfer
TR l;omlaﬂmamolw (VDF)”, Macromolecule, 38, 2005, 10353 )
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Urwenan CHy ot F /___,/ Inthis work, a one-pot synthesis of
Hwrne & graft, hydrogenated natural rubber was
potmera ™ \ } L~ developed. The graft copolymerization

of ‘methyl methacrylate onto natural
sbber was carried out by emulsion | polymerization using - cumene hydroperoxide/tetra-

lenepentamine (CHP/TEPA) as redox “initiators whereas the hydrogenation of the graft
polymer was carried-out using diimide reduction technique.
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Introduction

MWNMMW-M)mwkeMMMcﬂmeIﬁmv-dﬁumhv.kynmhq

industrial applications such as solar beat storage, textile and air conditioning of building. Paraffin wax such as octadecane (OD), bexadecse (HD) and

tetradecae is one group of them that melt and Ilize at a wide range of Hmw.hdmmlmotmﬁauunlmdhebhln

wmwhmmmﬁn&ntuh&mlnmnof?cuntwndm iously, we have prepared the

polydivinyl benzese (PDVB) OD by mi jon [1]. It was found that the latest heats of the encapsulated OD in the
were lower than those of pure OD. The copolymerization of PDVB with acrylate mosomer HD was carried out to improve the

I.nuhn[]m:w)mdmty&ophhcmwmmuo{w;mmlndp-nlﬁ-wumummh&

increase of the latent beats of the \vn‘rberefon- nnh:vmttbe (PMMA) a
kind of paraffin wax, Rubith 27 (RT 27) by CRP) were studied.
Ny
e 1
Experl-elul i3
— = wry
ouna
s Se—S— ..
¢ W % o 0 %0
Temgucmaen (C)
Fig- 4 TGA thermograms of pure RT 27 (a); PMMA/RT 27 micreapsule prepared by
microsuspension CRP (b) and PMMA (c)
Table 2 % Loading of RT27 in PMMA/RT27 microcapsules (after washing with
2-propancl) prepared by the microsuspension CRP
ml&mm{uhmmﬁmv i des by .
microsuspension CRP Loading (w%6)
Table 1 Reagent amoust and procedure for the of PMMART 2 Experiment # Calculation ¥

microcapsules by microsuspension CRP# of MMA/RT 27 droplets® (MMA/RT ‘7 -
£0/50, wiw) with BPO as imitiator

Ingredients Conventional
MMA (2) 29

RT 27 () 2

BPO (g) 012

PVA solution (1 wrts) (g) 45

“N.0°Chr Bh
* Pregared by homogeaized 2t £,000 e v § i

Miui’cm;,‘

Fig. 2 Optical (a) and Scaning electran (a') micrographs of PMMART 27
i les prepated by mi ioa CRP

Fig. 3 Photograph of aqueous dispersion of PAMMART 37
; prepared by mi ion CRP

{

WAl -

94

microsuspension CRP 70 4

YTGA!
HCuldated wng e Siowing equion
Tondieg (e [A /(A + B (% coaversion - % Free PMMAY 100}] x100.
whese A 3o B we, sespecinely, weights of KT 17 and mosceser i pecipe shows i Tabie 1
Table 3 The lateut heats (AH,, AH W of the encapsulated RT 27 in PMMART 27
microcapsules (after washing with 2-propanol) prepared by the microsaspension CRP

AH, (J&-RT 27) AH, (Vg-RT27)
Pare RT'27 162 168
microsuspension CRP 164 167
“ Caledoged

wing e fdoviag equcn:

g wd AH, ) 5-RT 27T) v AB) 2100
where A=A, or A, 05 microcapaled) (e wating weh 2 propancl) obeseed fom DSC
Srrmopam; B it BT 27 m 6 aarocapeties meassed fom TGA tenmogram.

Conclusions

The . PMMA/RT 27 mi
CRP with high efboency: The

0a the surface dus 10 their low shell strength were obtained. The latent beats of the
RT 27 were stmiar 1o those of pare RT 27 which s good for beat storage
uunmnupn-«mmmmm-ﬂa-l

1|x|pu-yau.A c\m\\ Boontung. §. Promdsom, and S. rwu.-nw-:&o-
Microcapsules Contaming Octadecane,’

| Materials Sciences Appnmﬁm.ml 2, pp. 1007-1013, zon
mrcwuwomtmu.u—tu -mpmof

with encapsulated hexadecane for beat storage
{appheation.” cmwmnmmm.» 217223, 2008
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