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Comparative Study of Phase Change Material of Mixed Stearic Acid/Paraffin
and Stearic Acid/Acetic Acid
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Abstract

The objective studied the properties of thermal energy storage of phase change materials (PCM) between mixed
stearic acid:paraffin and stearic acid:acetic acid. The factor studied the thermal energy storage time at different mass ratio.
Thermal and physical characteristics were determined by DSC, FTIR and TGA. The results showed that the mixed stearic
acid:paraffin at mass ratio of 3:1 gave slowly heat exothermic and maintained temperature for a period of 300 minutes. The
temperature rapidly dropped in firstly 120 minutes and stopped at 47 °C. Melting and solidification temperatures were 53.02
and 48.07 °C whereas latent heat of melting and solidification were about 189.29 and 187.59 J/g, respectively. Mixed stearic
acid:paraffin at mass ratio of 3:1 PCM has no new bonding in the structure. Besides, mixed stearic acid:paraffin at mass ratio
of 3:1 PCM has good thermal stability. Based on all results, mixed stearic acid:paraffin at mass ratio of 3:1 PCM has great

potential in the application of solar heating and building energy conservation systems.
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1. umi awdeudiazauoenunldvaziinnisivdsuaniuznduiu
nawuANusaulidngn nlunsHaandsuInnInIsusiae annuzl3udy PCM Jagnihanysegndldfusgiauninane
wasnuvedanlutilunarewiwnnldusslevlogramunean dwiumunuguvnilieglurisgumaifiseants ddndides
wazldgniunlduseTomifuogrunsvans esaniasudy fugamgfiil PCM wWasuaa e fegratu nsthluuszyndld
wiuguduldie aunsomunuuazlinulfesazain i fuieieseundanuuasenfing [1] Tag PCM agvimthitfnui
nsthfaniniiuaauseu (phase change material; PCM) 11 auseuluiainarsiunasaisalnuseusanuldluiian
Thionsiniuuimunudouiivanganivnuiiosi g nansAuvdeilolifiuas uaznisinluussyndlflunisinifv
PCM Aeanfianansagandsnuanudeulslulsnamnnuas aufounislueinis [2] waznishlussgndldlunisiniiv
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AusoululiuuILNAaWENg [3] B9 PCM azvimitihiidusa
Aaduauseuia ilidesduauseuldlidigansluenans
16 Fedszmanfonniasoussrsusemalneg foinduiona
mszazviliaunsadeunisnasnuaIngsaniingsly
9 & | g v o ° Y o qw
nasugegaunduganaildndanulniangals Jaiale
Aldaefidesddniuntsndandenuanasls uazuenaniiss
fin1sinludszendldludinusedntu dregramu N1
° o A = A Ay | a
dmSuAununnionieshudeu lng PCM 93938angungd
wvesnuliidngsgaumgiinmunzandimiunisiuiniesiy
ae1933m57 lnggandsnunazildsuaniuzainveudaiy
Younad Mellgregumginmunzaulunishuniesnusouss
<, | ad a o A
Judaegaumgiivl PCM waeuviad uwavgun)iivedinsenuiy
awnsaeglugiansesnisluliuiuiu lng PCM azAtsAy
P P = I =) N o & 3
SounduAuginsosiu uaziUdsuanugnduluiluveauds [1]
TunuideiidsaulafinuianUasuaniusiniouain
nsnafaSnraniunITIlu Wisuisuiunseassnnauiv
nsmeedin \ewinnsnadesneglundunsaludundsianly
=~ P A A v o
winann danufounliguaziiaiosnmnisnnuiound [4),
[5] wisrfufianufouursgs liiianisifudasindrgaden
wils (supercooling) wardsiliatiosnwnisnuiounazmanall
7 [6] warnsnezdAndanusaundgeuazisaldunnn [7]
Tnedadeiinsdne laun nswisuidisusseznatlunsin
WivaufeulasliTanuasuaniusseninansnafieSnwauiy
WY waznseaissnuauiunInezdinfisnsidulaeuia
#1199 wazauUAnieanuiounaznanteninesianiniu
rufounifiszozalunsinfiuenuioudiian

2. Tangunsniuazisnaive

2.1 nawnieusanuasusniug

WSUUNIAALFAEIN (SA) NEUAUNTADETAN (AA) WATNIA FLRESA
aufUNTIRY (PA) fisasaulaemaawiiu 1:1, 2:1, 3:1, 4:1
waz 5:1 mudu Inededaiadestuuvaziden nadoy 3
Frunis Tapthnsaaifiesnluldauieulugiadiniugy
gaumgfiaunseaiesnnaeuazaenatsilureunal ududiu
nsnexdin (Fennsiy) auanslidniu udithian PCM 4
wisuldmadluviaut wagseliude

2.2 mswﬂaau‘ssﬂmaﬂumsﬁ'f\Lf‘mmm%'auwaﬁaqmﬁﬂu
donusiasendu

11 PCM fwseail3unansldlundadivuwunn 20 x 33 x 20
cm? Yaghuuundesdiewsunszan (Fisure 1) 9nntilldaau
Sousenaaalilvunn 200 Jad 31w 2 viaen Wunan 240
Wi winlavasal laeingaumgimemesluduida type J
(APPA 55 series, Thermo-Electra) 91n 30 Wi qunseiansu
540 un¥l ¥msvnaesn 3 ade
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Figure 1 Homemade-black-painted-interior foam box with
dimension of 20 x 33 x 20 cm? (a) light on and (b) light
off [8].

2.3 mnagauautAnisanufouazmaaivasiaguasy
aauziifiszazinanlunisiniiuanuioudiae
Ainnevigumginisdsuaniuzuazaaudoulunisidasu
anuzvesianasuaniusifiszernatlumsiniiuaiuioud
ﬁfjmﬁamwﬂﬁﬂ DSC (DSC3, Mettler Toledo) amwﬁ'ﬁwms
nageu Ao dnslunistiniuden 5 K/min angldusseinia
whdlulasiou assaeulassadromaaiivesiagiudsuaniue
noukarndrauiuaisnatia FTIR (Spectrum GX, Perkin-
Elmen) anmzfiviinisnedey fe Fraauaau (wavenumber)
4000-400 cm* resolution 4 cm™ uazfnuigamaiily
nsaanesvesiagudsuamugitszoznanlunsfniuay
Soufiiansemaiin TGA-DSC (TGA/DSC3+, Mettler Toledo)
anmgivhnsvagaey fie Yasemmail 50-650 °C Sy lunslsi
AU 50 K/min

3. NAN15998
3.1 szziaanlunisiniiuariuieunvasianuasuaaius
serdnansaafgsniunisiunaznsaalissniunsnazdfn
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Figure 2 Temperature versus exposure time in light

(on/off) for stearic acid-paraffin at various mass ratios
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Figure 3 Temperature versus exposure time in light

(on/off) for stearic acid-acetic acid at various mass ratios

Figure 2 Waz 3 wuirfaniUdsuaniusfiwiouannsaaiiein
naufunuisadmlagmamiify 31 uazagas
anugiIenannsnaiienuauiunsnerdaniidndlag
wawindu 51 fn1saeanufeuiiiiganiearunsaine
guvnildunuiign Wunan 300 unit (Rauduniifl 240-540)
wazilgamglianasesnesnidalugas 120 udiusn (Wil 240-
360) aunsgVlaAsiifl 47 °C uay 43 °C audiy Fuduannie
fnfignfiansadniivanudeulsiigungiiganiigumgi
Aawnndouinniian

Figure 4 az1iiulddnaquuasuaaiusfadouann
e naaufuniusasdmlngmaviniu 31 finng
memudeuininseaiieinaauiunsnerdiniisnsidnlag
WIIAY 5:1 w1513 NIREdRn LaznsAaAesn AUy
Tngagdunaiulidngamglanategresindilugag 120 unil
usnYBINMsAEANNTEU nTeiguniiaeii 47 °C Faulhin
asagaanufeulddesniinsaaiieinuaaiuisasnw
gamgiilduunidaduangiinfian FuhluAnwiauding
ANuaukazaNtRnInMenmsiely
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Figure 4 Temperature versus exposure time in light
(on/off) for SA:PA 3:1 W/W, SA:AA 5:1 W/W, SA, PA, and
AA
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Figure 5 DSC curves of SA:PA 3:1 W/W

Table 1 DSC curves of SA, PA and SA:PA 3:1 W/W

Mass ratio Fusion Solidify Refere
(W/W) nce
SA PA Tm Latent T Latent
°0) heat (°0) heat
(J/g) (J/8)
1 0 68.70 221.10 66.40 -219.20 [9]
0 1 59.26 189.24 54.75 -193.73 [6]
3 1 53.02 189.29 48.07 -187.59 Presen
t Work

MMTIATIEIEAEmala DSC Auanslu Figure 5
uazTable 1 wuin Yaguasuanugiviouannsnaieinae
funisiluiisnsdiulaenan 31 fgumgiinisnasuinan
Wi 53.02 °C AuSauurivesnIsnasumal iy 189.29
/g gamginsnaneiluveudaindu 48.07 °C wazpuiou
welavaanisnateduveandanndu 187.59 J/g aviiuladn
gumninisvasumaazgaum)imsnaetuveudsazsngi
nenaie3nuasnsAuiifuasuians uddnadidianuieu
wdsanaslisnnidefisuivarsuians vilddaanunsodniiu
auseulilaunu aenmdesiunanisnaasssauansly Figure 4
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Figure 6 FTIR spectra of the PCMs (a) SA:PA 3:1 (b) SA
and (c) PA

Figure 6 agifiulainnsnafesanauiunisiilu
fsanaulaia 3:1 Sngiladduieatunsaaiesnisuma
1-4 aawyjﬁﬂﬁ‘ﬁu Asymmetric -CH, stretching i 2914 cm?,
Symmetric -CH, stretching 7i 2847 cm’!, C=0 stretching i
1697 cm uay -CHs bending #1 1471 cm™? waziingileidu
Werfumi s fudisumis 1, 2, 4 Aonyilandu Asymmetric -
CH; stretching i 2914 cm, Symmetric -CH, stretching i
2847 cm! way -CHs bending 71 1471 cm'! Jewansliidiuilal
fnsiiatuszlnituinlulasiadrwensaaies nuau fu
W51

Figure 7 wu’jwﬁwﬁﬂmaﬁaﬂLﬂﬁauaaﬂuzaﬂaﬂ
agTIauazimdetesnit 1.2% wanslifiuirTanudsu
amusswdnmﬂaLﬁsﬁﬂmauﬁuwwm?\luﬁmiqmﬁmfmﬁﬂ
TutaaBudu figumail 200 °C Fudumsaaeivesaslves
luananisiily Lms@iyl,ﬁmfmﬁﬂ@aqmﬁqmmﬁﬂixmm
320 °C anuan1saaes JaguldinTanuasuaniugsewing
nsnafednaaufunnAuiisasdlaema 31 fafosnm
mamuFeuiialutasgamgil 50-200 °C
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Figure 7 TGA curve of SA:PA 3:1
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4. asudnanisnnaeg

nnsAnwszeznatlunisiniivanuiou nwuirfanasu

anusilesennNnInaiesnuaniuns iy Ndnsianulag

1@ 3:1 finsaneanuieutvieauisasnvigumgilauny

Wwan 300 unit lneflgaumgiianategiesinsalugag 120

- S dd o= el

WTLIN IUNTENIATIN 47 °C FuTuanigningn

wazlilaAnwandAinianinuiounaznianienInyes

o

TaguasuaniuzMmssuannsnaiesnuanfunsniudg

gndulagang 3:1 NUIUNNINITRBUAILAL MM
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o,

5 widaasdiAnaufeunsanasliunnilieisuivans
U3gNs uenINUNITIATIERlaswasensaaiesnnauiu

uIgw

W9 ilu Ashsdnlnemaa 3:1 Smuiilifnnsiausylmly
Tnsead1svasnsnaiiesnnanfurnsiuiisasdlaeuia 3:1
warlunsaaeuiaiissnmvnaeufeunuinfanudsuaniug
semnensaaiiesnnauunisiuiiatiesnmnieanusoudia
MnHamIvaaestanadeiy Tagudsuaniurseninnaa
Wesnuaufunisiuiisasdiulaema 31 Sunuizaudies
thludszgndlidnuadouluedesoundnuuasofinduay
Uszgnalddmsussuuamseysnendanu iesnngaumgdl

naeumateglutimanzauiunmaiilldnu
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