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Fig.1 Reaction process of anionic polyurethane prepolymer containing silicon
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Fig.2 Reaction mechanism of waterborne polyurethane phase change energy storage microcapsules
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Fig.3 Fourier transform infrared spectra of reactants (a:paraffin;
b:ASPU; c:MicroPCMs)
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Fig.4 Particle size distribution of MicroPCMs lotion prepared at different PDMS-OH/PPG2000 mole ratios
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(a):10/90; (b):30/70; (c):50/50; (d):70/30; (e):90/10

PU,,,, MictoPCMs 7~
PU,,,, MictoPCMs 227
PU,,,, MicroPCMs 27~

PU,,,, MicroPCMs
PU,,,, MicroPCMs 2~

Paraffin %

T30 40 50 60 70 80
t/°C

-<—Endo

% Parafin

777 PUiy MicroPCMs
772 PU., MicroPCMs
7772 PUss MicroPCMs
777>, PUs MicroPCMs
7. PUui, MiicroPCMs

-—Endo

30 40 50
1/C

60 70 80

Fig.6 DSC curves of pure paraffin and MicroPCMs

AH., o——53 5l 5 40 A7 5 (%) 0 Rk B R 485 34, D/g
M Fig.6 #1 Tab.1 H 0] LLE i, 4[] PDMS-OH/
PPG2000 JE /K Eb BT 1] 4% 1) MicroPCMs ¥ H B 7 B &
1) T U R A A i g R o U TS A 8 0 S T B AR R
) A 0 350 OB P I FERE M P L . AN TR T R
A DUE H A Faloge 32 B ) IR RS B I I &, HLBE
# PDMS-OH 7 & [ 38 i, 06 {5 7 2 i 82 kK, X
Ui B 25 kR B 48 0 % MicroPCMs (1) § # L A7 — 2
W EVE o MBE R Hh 28 7 v LA MicroPCMs F:
Wb B 45 & R EE BE %5 PDMS-OH/PPG2000 £ /K Eb ()
FE R RAEE - ERNT AR FAk,
MicroPCMs # it (1] #4 & i & PDMS-OH/PPG2000 /i
IR EE R HG R T 2, H A PUseie MicroPCMs
[ 4 Rl S 157.25 Jig, 45 dib 0 D 183.17 U/, A i &

Tk 75.43% , X & i T Si—O 5 f% (443 kI/mol) i
KF C—O 4t (355 kI/mol) , S iE B4R Thidk— 25
BEIN T ORERA B 7 5 R R A R R A S A
A IR I R A5 B R AR

2.5 HETHMEREMRARERES T

BB 7 B & gk K PR SRCE BR BE M BT I A& 1
MicroPCMs ¥ fiif #4 V£ 5 41 Fig.7 Fiow .

M TGA 28 a] UE W, 4f i 200 H — B oy
fif# , T MicroPCMs 5 Bt — Bt 73 fift , 1X J2& t1 T 1 fi
TE 0B MEE L b A M P A ) R K ER B S BE A 2 4
JG G R R EE AT DL H RS A O K B BE A T
5. JFH, BT BEM 520 , MicroPCMs ¥ #2 46 73
R Al RN EMRE SRR, W
MicroPCMs BE 4 1 304 28 T 1k & (1 #% T 308, 42



Tab.1 DSC parameters of MicroPCMs

Tom Tom AH,

Sample o " L. T AHL:I Parafﬁq mass
/°C /°C /J-g") /°C /°C /J-g" fraction/%

PU o0 MicroPCMs 41.79 57.81 84.24 56.20 47.65 82.71 36.99
PUs070MicroPCMs 42.55 57.10 127.17 56.04 47.48 125.63 56.02
PUsos0 MicroPCMs 43.59 57.84 137.28 55.59 45.09 131.98 59.67
PUs30 MicroPCMs 44.64 61.00 150.83 55.30 43.59 157.24 68.27
PUsp0 MicroPCMs 44.59 62.64 157.25 55.15 41.50 183.17 75.43

Paraffin 41.35 56.20 224.717 56.94 50.65 226.48 100.00

Tm: onset temperature of endothermic peak of heating curve ; 7,,.: peak temperaturet of heating curve ; AH,: heat content of heating curve ;
T:.: onset temperature of endothermic peak of cooling curve; 7,.: peak temperature of cooling curve ; AH.: heat content of cooling curve ; PU,,
MicroPCMs: MicroPCMs prepared with PDMS-OH/PPG2000 mole ratio as x/y
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ABSTRACT: The anionic silicon-containing waterborne polyurethane prepolymer was prepared by introducing
hydroxyl terminated silicone oil (PDMS- OH) into the polyurethane prepolymer chain segments and using
dimethylol propionic acid (DMPA) as hydrophilic chain extender. The anionic silicon- containing waterborne
polyurethane prepolymer was polymerized with propylene glycol diacrylate (TPGDA) to encapsulate paraffin core
material, and the phase change energy storage microcapsule material of anionic silicon- containing waterborne
polyurethane shell material was obtained. The effects of PDMS- OH and polyether polyol (PPG2000) on the
properties of the phase change energy storage microcapsules were analyzed. The results show that PDMS-OH has
been successfully incorporated into the main chains of polyurethane prepolymer, and the shell material has been
successfully coated with paraffin core material. The introduction of PDMS-OH improves the mechanical strength
of the shell material, and the core material encapsulation rate of the phase change energy storage microcapsules is
improved. For the PUy, MicroPCMs, the melting enthalpy is 157.25 J/g, the crystallization enthalpy is 183.17 J/g,
and the paraffin content is 75.43%. The introduction of PDMS-OH also reduces the particle size of the latex beam
in the emulsion, and the minimum particle size is 181.45 nm, which greatly reduces the leakage of the
microcapsule core material. In addition, with the increase of PDMS-OH / PPG2000 mole ratio, the mass loss rate
of the first stage decomposition is increased, and the mass loss rate of PU90/ 10 MicroPCMs is 73.40 %,
indicating that the coating ratio is further improved.
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