BB EIW Nk Vol. 26 No.9
2009469 A CHINESE JOURNAL OF APPLIED CHEMISTRY Sep. 2009

PCDL BB kR IERI & M 5 1ERE

AT GO B W KREF KERT
(BHLAZ R S TRER ' HHIES T INAMAREALRE RN 430062)

B E LUP¥24-"FFEME(TD) FHMA 8 (PCDL) . % P R F K (DMPA) M Z B (DEOA)
FEH, RAA +B, AREMABAR T AE B IS WK R S8 (HBAPU) FLik, RALS K%
(FT-IR) BB 43R ( °C NMR) iR AR X P S5 kAT T R AE ,ESE T8 LB BB A9 X AL Bl n(NCO) /n
(OH) HL{B iy 18 AT A, FFHEF 458 (Photo Correlation Spectroscopy, PCS) TG , 8, FHr A HLX =W B9 PE
BESEAT 7 I3, R At Xt B AR X T 7K P 384T T iR, 45 SR K 9, HBAPU YRR f7E 15 ~ 65 nm Z 8], X
DMPA 4 8 % 0. 4 mmol/g &%, HBAPU Fy¥:#2{74520. 6 nm, Mkt k¥ B BB 24 130. 9 nm, HBAPU fyik
IHFRIBHE 57 200 °C,BIHREERE n(NCO) /n( OH) K3 KACHE KIG B/, BK AT LA B 33 MPa, BB AT 7K ¥
R, B4 b , B KRAKENH4.3%

X@A B, KtERER, AW,

T E N HE.0631.5 HERERIRAG: A X EHE 1000-0518(2009)09-1031-05

AR , S E KB A S B AL R A W RO LA & IR RO SRR R Z B E %
M HGEY T &SRB LR AN . 0 Long 527 A, + B AR T A — & 2t 6E
IR B LR AR BB E "  Bruchmann %' #3E T FH ol A6 804k ) & M X (LR B W7 %, B AR
A8 kL (CMM) B AA” +bB, 3% ; B ST 4RIE T A AA’ +bB, 35 & B T A LA B # FRAE AR e 0 B X A
RAME.

KR EE (APU) DIFLIMR HRE BRIEM T 5 R MR TE M P K R FRAKB T2
IR, B APU MK REAR G, e RE—E R E L2 2 T RS ¥ AMSESTRE%E APU
BRG] ASCER G AR B HL K, T3 AR 3 AL 4 H R 2L K P RE A HGE 20 I o ARSI
#-2,4- "5 H M (TDL) (BB MRE —F2(PCDL) \ "3 F 2N (DMPA) F1 — Z. B2tk (DEOA ) 2 J50RE,
K A, +bB,IETE APU H15| A BA B RIS M AU A5 PR BE A0 B 3L 1, 15 21 T AR e tE A K 1 R
BF A feh 3 BE TR B9 STAL K P R &R (HBAPU) #18

1 R

L1 iR

H¥-2,4- R EMME(TDI) . Z B (DEOA) ¥4 43 Hr i i 77 ; Bk PR g B2 (PCDL) , -39 48 %
AFFER 1000, 534,90 ~100 CHES T 2 h;2,2- 5 H PR (DMPA) (L2407, {1
A 60 CHZ T4 24 h; “AHMR T 55 (DBTL) , L # 4R A ; EH . = Z f (NEy ) B A A 4 Hl,
4A RISFIRIRHL 2 d JS 6 N-F L IEPE e Bl (NMP) | 43 B i) 4 A BUAr F IR 2 d FRBUEZE M.

Spectrum one %Y {# 37 AR LT SH i A (32 H Perkin-Elemer 23 H] ) , =% F I S5 I T KBr
At TE LR s INVOA-600 BRI #E HE 4R ( 35 [E Varian 22 F]) , TMS JyA45, DMSO-d, A7 ; AG-10KNA
Rd T A EHARAL( A BHA R ) , 28 GB 7124-1986, fi fi# %} 10 mm/min; Agilent 1100 & &
BBAREIE PR (R EZERAT) , MEukm Ay MEER, JE 1. 0 mL/min, {30 C,LAREZ
J IAREE ; Zeta Sizer Nano-ZS B4 K h1 FE Y (18 E TOMOS Co. ) ; TGA 7 BRI & A #7{L (2 H Perkin-

2008-08-27 itk ,2008-10-13 $[E]
B 7 i A7 34 9E 85 H (2004 ABB003 )
EIRBERA AR, B, #2181+ 4 00 ; E-mail: zushunxu@ hubu. edu. en; B BB S “HHE"/TEES MERES



1032 A Ak % %£26%

ElemerAH]) , FHE#EH 10 C/min, HHH TN N, Ko
1.2 BXUAMREENHER _

P4 C1 g R R FRER 6. 50 g PCDL, B2 B KJG/NA 3. 14 g TDI #1 DMPA ) NMP %57 ( DMPA 0. 36 g) ,
RN EE 2 8CA 0. 1% B L5 DBTL, ERE A N, SR FFHRE 75 ~80 CRELL,A-ET
Resk " Wi AR R NCO & &, 4 NCO & Bk BB iR AT, ZEZ I T A NEy, o 50, 0 24.0 g i
(REHH30% ) RIS , 218 7% in DEOA ) NMP %5k (DEOA 0. 95 g) ,i% 52 /5 4k 4L Bt 4¥ 15 min,
FHRZE S0 C, %M 10 b 5, K438, BJG ¥ R ERRE &R 250 R P20 Scheme 1 F7R o

NCO
i H 75-80C N(Eb),
+ OH—R{-0—C—0—R+-0H + HOHZC——(IZ-—CHZOH —
catalys|
PCDL R =(CH, COOH
NCO (CH,),
DI DMPA
COON* H(Et) /_/OH 0 F/OH
" H(E, |
0 C
OCN~d NGO + HN — OCN NHC—N 2T,
COOH
OH OH
A, bB, AB,
OH
0 o
1~
0 o NHCONHC—N
I e
o OCHN: Nb—y C00" N* H(ED,
| - N*
NHO—N €00™ N* H(E); oy
A,):
OCN 0 CO0™ N* H(Et), NCco

= H | | H H
QN—CORH)COR—]—OC—N ) ‘ »QNCOR—H)COR—}—OC—N
HNco—c—c—c—oc—N

| H
CH, 0

Scheme 1  Synthesis route of hyperbranched aqueous polyurethane
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Synthesis and Properties of Hyperbranched Aqueous
Polyurethane Based on Polycarbonatediol

LIU Dan®, ZENG Shao-Min®, YAO Chang®, CHEN Ai-Fang®, XU Zu-Shun®**
(“College of Materials Science and Engineering ;* Ministry-of-Education Key Laboratory for
the Synthesis and Application of Organic Functional Molecules , Hubei University , Wuhan 430062)

Abstract Hyperbranched aqueous polyurethane( HBAPU) was synthesized via A, + bB, approach with 2,4-
toluylene diisocyanate (TDI), polycarbonatediol (PCDL), dimethylol propionic acid (DMPA) and diethanol
amine( DEOA) as materials. The structures of products were characterized by FT-IR and *C NMR. The
results show that the degree of the branching(DB) of HBAPU increased with increasing the molar ratio of
n(NCO)/n(OH). The properties of the products were measured by photon correlation spectroscopy ( PCS) ,
TG, and tensile tests. The water-resistant ability of the cast films were also investigated. The distribution of
the particle sizes of HBAPU varied from 15 nm to 65 nm. The partical size of HBAPU was only 20. 6 nm when
the content of DMPA was 0.4 mmol/g, while it was 130.9 nm for linear aqueous polyurethane at the sance
conditions. Meanwhile, the HBAPU exhibited a good heat resistance, the degradation temperature of the
product was up to 200 °C, the lap shear strength increased with increasing the molar ratio of n (NCO)/
n(OH), but it decreased when it reached to 33 MPa. The films showed a good water-resistance ability, the
maximum water-swell (% ) value was 4. 3% even if the films were emerged in water for 24 h.
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