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Blocking and Deblocking Reactions of Polyether-type Polyurethane Prepolymer
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Science and Technology, Qingdao,Shandong 266590, China)

Abstract: The blocking reactions of phenol and polyether-type polyurethane prepolymer were investigated. Effects of such
factors as the reaction temperature, reaction time, the molar ratio of active hydrogen and isocyanate group as well as solvent,
on blocking reaction were discussed. The results show that the optimum reaction temperature and reaction time are 60 “C
and 1. 5-2 h, respectively; the prepolymer is blocked completely when the molar ratio of active hydrogen and isocyanate
group is greater than 1. 5; the polar solvents accelerate the blocking reaction. Results of deblocking behavior show that the
initial temperature of deblocking reaction is 110 “C ,the temperature at the maximum deblocking reaction rate is 220 °C and
the range of deblocking time is 15-90 min.

Key words: polyurethane prepolymer; blocking; deblocking; phenol

AR W B 2L P S URR 15 2 (— NCO) BN PR L 48 5 1540 A 5 IR B W o By . DRt 3R 4 i
VR RS F ) A — e 48 O XU 5y 8 22 ALy RIAfF AT — NCO He 2] 73 Tl A7 1 I UL 4100 o 1 ) 7 b 24 23 42 L
BIR G+ BN AE R R o XU 73 52 21 70 SR AR ™ ot A A DR A 7 TR 5 2 T 2 W ™ il ) B 1 E 1l
FRL JEORHBURE f OS5 R R o b A 28 5 B R 2 — S0y S TR B A 1 5 S b A T M UL T B W
O S5 B DA #9570 G P9 I ) 1 2 A R 5 5 A v B BT L SO 1) TR S — NCO
e PR PR RN L S P 25 R ST B AR BR T XU 43 8 2 2 43 3R TR 1 A0 R RE S (T b R )
FIF B 23Rt R PSR R DA BORS & A5 AR e ol B R Xl LA R
PRV A7 2 A o 07 326 24 90 A DA 3R TR 90 3R A e PR 0] o o 24K I A ¢ i 28 3¢ T 90 3R 1 ) B A T 22 4 1 R T
FE - LI SR A e S S %

1 SCIeER 4y

1.1 FEEFER
Ry S wemg ik — i (PTMG-1000) , 3210 107~118 mg(KOH) « g ', HA = A A B

mT
B
=

I
W& B 8 :2012-02-20
PEZ B AT ARAAMGFL975—) Lo g AR5 L BB T b 2 B 4G T B8l 55 1l Ak A7 WL BORS 20 Ak 27 i BT 52

E-mail : xudongmei. cn(@163. com

Y



"EEE
TRomE A TR RCEE TR B M AR BT R

(TDI-80), 4l i K F 99.5% . H A = JF
ONTEL PR 43 T 4l S HE T R 2 KR 2F
A PR J s B, S g, R e B
B R A2 3 0 A BR 2 | 5 R 43 BT 4l
KT R 25 BR AL 2 58550 45 BR 28 7] s N N-
— H 3L H OBk (dimethyl formamide,
DME) , 43 #r 4l , KEET 7 i fb 24 50 A
BRA W] s ZOE T R Ak~ 4l 1t i) —
I,
1.2 EBHE
1201 Bk 7 5 S5 750 23R A4 1 i &

TEREA PSR VR BE R BT Y
FUBE I Ak 243 0 R 7
T3 Tk 1 28 3k R 7K A L A 88 ) ok o ik —
TORE R FRIR E 60 °C L IF bR e
SELPEFERCRE 1.5 h 5 o BURE 23 B 7 SR A
R RO R R 2 (—NCO) 1 & &
M NCO 7 15 2 BEE (8 A, 79038 A ol
F ot . BRI R LA 1 TR
1.2.2 RS A

W A2 A B AL R R R E 2
8 e 1 T 3R L S R0 A A AT R
(1 30 %6 ~ 40 %6 , 45 il Sz 17 il B 1 7 o
IO — 5 B[] S BSORE 29T R 1 7 ) vh
R B —NCO %, il B K 52K B
B P R B s I i B DL T 2
1.3 S ERERE

S R T B IO 4 R o A AR
FHF 2R 0E T ek i, R FT-
IR408 K121 A1 't 1% 4SRN 22 7% 49 41 i 44
/TR S BT ASOR T S Ry HE R . 2508
i i A/ RCE T S 8 T IR R

5 °C/min, AKX E 200 mL/min,
2 #RE5TR

2.1 HEAFHEF
H i 35 A 750 3 1 g 3 R HH i 25

Journal of Shandong University of Science and Technology

e
CH,
NXC
HO%(CHZ)A—OTLHH + 2 =0
N
. = T
o MEHS= T l Co HH= 5 R
N
N
i i
H,C NCO«P(CHZWO%CN—QCHg
—NCOH i B EEE T B A \\C
\O
B1 REBIREEARCHEREER
Fig. 1 The preparing mechanism of PU prepolymer
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Fig. 2 The preparing mechanism of blocked PU prepolymer
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Tab.1 The commonly used blocking agents and their characteristics
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Fig.4 The FTIR spectrum of prepolymer in the blocking reaction process
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Fig.5 The TGA/DSC deblocking curves of blocked PU prepolymer
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Fig.6 The FTIR spectrum of blocked PU prepolymer at 110 °C at different time intervals
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Fig. 7 The FTIR spectrum of blocked PU prepolymer at 220 C at different time intervals
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