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Study on Popurethane SOJid-Solid Phase ChangeM aterials
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Science

Abstraczt PolyethYlene gly] ( PEG) was used as e hostmateria] and the inorganjc nanom ateria] opa] was intoduced as nucleating
agent © synthesize a nove| organ ic inorganic Poyurethane, opa] solid-so0lid Phase change energy stora€e materia] The c(mposit'pg

Phase transitim properties and the thema] properties of hye materials were tested by i frared spectroscopy ( R) Proton nuclearmag
differentia] scannng calorinetry ( DSC), Polarized microphoograph ( POM ),
respectively The resuts show hat a nove] polyurethane, opa] so]d-0lid Phase chang@emateria] ( PUPOM) was

netic resmance spectroscopy ( | HNMR), and thema
gravinetric (1),
synthesized which had 8reat transjton enthalpy good themal] stah i]itie’s onto]laple transjtion temperature and no [duis leakage

durpg tansiton Mearwhile due © the Presence of the opa] notonly the wansiton enthalpy ncreased but the crysw]lization rate ajso

increased so hat the crystalljzaton properties were mproved and the spheru]ijteswere regular and ntegrated
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Polyethyne gyco] ( PHG) due 1 is enthapy
change regularly with itsmolecular weght and exh b its
exceflent eneBy storage properties s wWortwhile for
broad nvestBaton n this Paper PHG of highmolec
ularweightwas used as the soft segment o 4-toYene
disocyanate (TDI) and 8lycerin were used as hard
segnent t0 synthesge a nove[{UP(VM The canposi
tion  Phase transijton properties and the thema] prop
erties Of the matrjals were tested by means of R

IHNMR DS ROM and T(; respectively' ¥
1 Experin ental

1.1 Materapk and Equpment

PEG (CP n= 20x 10'), TDI GVcerpe
and Acetne was pPurchased from (China Medic e
( Group)  ShanghaiChan ica] R eagen tCorporatiop ()
pa] powder was supplied by opa] science deve ppment
Co, Lt of Nenjiang Magnetic Stirrer ( DF—
1019 Heat {ocused Tean Perature_consistant Stin‘er);

FTR-Raman Spectran eter ( NEXUS— 670 % NucJear
Magnetic R esonance Spectraneter ( Bruker Avance —
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sOlid- sold Phase change

400 Modulated DSC2910.
1.2 Prepamtpn of PoYurethane ,()Pa]So]d-Sol
d Phase ChangeMaterg |

The Preparation of PUP(M i1cludes wo Steps

(1) Prepamtion of prepolimer TDI ( () 005 ~
0. 05moly was dissolved m sojvent (10 ~ 30mL)
then poured n the three necked ﬂask and the right a
mount cataystwas drpped i A fler being stirred {or a
manent fw opa] fne povders was addedq W ih he
protection of]\l’ 20 ~50mL PEG of cerammolecular
weight soJutpn which contained () o2 ~ (. 02mo] sol
ven t

After being stirred forg ~3om i the sojution was
heated up © backflow After heng reacted forp ~3
hour,s the activation sanple was nanely obtained

(2) Preparation of PU,OPal Solid-Sold POM s
(5 Ycerne (0. 005 ~0. OSmOb was dissojved m sojvent
(10 ~30m), then poured i the hree necked flask
and the right anount canlystwas drpped m A fier be
ing tirred for amament the sojtion was heated up 1
backfw with the Protection of N A fter heing reacted
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forp ~3 hours  the products were moved 0 the vacuum
oven jn order 10 volatilze he sojvent

7 Results and dscusspn

FTR Analysis of the prepopmerand PU/O-
bpa]Sold-Sold PCM s
The FIL R sPectra of FU,OPa] SolidSolid PQMLs
shows the characteristic vibration Peak OfNH 1S at
3567 @', The stetching vibration peak of — C=0
and — (H, areat] 723 an'! andp g73 @', respec
tivily ‘The absorPtpn peaks of — C— (O are atq106
an ' which is consistentw ity the camposition of PE
It 1s opserved thatmethYlene tum © phe narrow due ©
the strong€ stretching vihratpn peak of— (}g that cover
the peaks helong t© — (H of TD]I The apsorptpn
Peaksof] 60} 1539 1472 ad| 454 an’ come
spond t© he characteristic vihration Peaks of henzene
ring which prove the exjstence of D] Anoter prove ;s
the Peaks at3 264 andp 73 an ! which correspond ©
the vibration peaks of — OH and — (H, of gycerin
The charcteristic vipration peaks of — C= () and -NH
ndicate the productprepared is the Prospective sanpPl
aswe]]¥  We can get the same conclution fran te
1HNMR spectra of the PU,(OPa] Solid- Solid RCM s

2. 2 Phase Transitpn Behavprs and Mechan gm

of the nove |[PCM s
2 21 Phase transjton Behaviors
The thema] analysis data of RU/(OPa] solid- solid

PQMS is shown in Tabley the transition enthalpy of
the matera] ncreased ranarkah ¥y with te Presence of
the oPa]nano nuclating agent

2.1

Table; DSC Analysis Data of PUPQM and PUPQM, OPal
. gl t,°C

) \ Phase AH/ (] ) /
Smple o sion Heatng Coolng Heatng Cooling

cycle yele cycle ycle
PURCM  olidsolid 5724 3681 2733 —11 33
RJPQM / . )
Opa] Pldsolid 6425 4593 282 —1230

t— Peak transiton mnpcraturg /\H — Phase transiton cmha]p;/
PUPOM— PEG-TDL 8y cero]

2.2 2 Phase Transition Behavors

Fig 1 is the POM Photographs of the PUyOPal PC-
Ms As it isshown the RCMs exhibita good crystal
nity During the crysta]lization process many snal]
regular sphe Jites fomed The addition of the opa] su
per fine powder has a hig€ contripution 0 ncrease e
enthapPy value and the cyse]ini®y of the Pol¥ner

FOM Phoograbhs of he RJ,OPalP(M (T=35C )

F&1

2.3 ThemalSability of PUPCM
The maxinum decanposition speed of AJ,0OPa]
s0]d-solid PQM s correspond s 10 emperature of410 G
tem pate emperawre s atqp7 3°C. Thus itmay pe
knowvn the thema] dJecanpositpn temperature ofhema
terjals prepared is high ako the sthility is very good
n the transfomatpn tenPerature range and not easy to
volatilize or decamposéd

3 (Conclusion

In this Paper a nove] oanjc nowan ¢ Polyure
thane ( PU) ,oPa] solidsolid Phase change enegy
storage materg| was Prepared successful]ly wh ch also
has an optinum transiion ttmperature and high Phase
transition enhalpy The addition of the nomanic nana
materjal opa] inproved the Pofmer ciysta]ljation and
enhanced the enhalpy value aswe]] The nove|materi
alalso has a good themostah ility
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