EaEF100 B A Ak # Vol. 24 No. 10
2007 4E 10 B CHINESE JOURNAL OF APPLIED CHEMISTRY Oct. 2007

HENAMRAERTRRREEDNE K

A % ¥ A OZRAE
(EWMER TV ERMH SEETHEER S 230022)

B E R4ERNERTHESRAGHNRRUTEHEAERTRERUED, ZHCEFERAR
(TMP) 54075 — W BRI HE R SR 0L 10 1 St 0 FE DS PR L R 4 BB R SR — TR e = R PR LT A S 1645 1,6~
COMIERERIL 65 A RNBERE KHFTRI 21 HRH TN, SHER - TRLNS2,4-
HE_SRBE(TDD M % H i — R FAEE (MDD BRI 1:2 #T R MEBES(NCO) #5148 NCO Hif
B PU T3, B TR 5 B3 0 P BT ( PMDA ) BEFE/R L 101,75 60 °C FE248 h AU BE R &, =8
B MRS (FT-IR) B'H NMR RICAEAE IR, R0 RIhEE 2 B R S BB 0 s
e,

@B FEMBRTE FERBELRD, 5K, UEE

P . 0631.5 XA A IE S 10000518 (2007) 10-117205

R EREBL W ( Polyurethane-imide Hj#R PUN R4 TH TR S A BREHK EREN NS EBR TR
SHM -2 R ZH Ry, BE 100 BEMRE R RE 57 FUBIE L 0 A RBE T Mox — 5 8
£ 60 S48, B EH Rohne-Poulene AT H N N-“RZEME-MER S _REBESR T —H
REBA %, RUH KRR A 200 TP, 7 £ 40 80 S, Shinde PR R B Am B B TR
R, B BIERAFEHIATEARRER TR L ARET -2 FREBE LR R AT,
BETRER(PU) HIRRERE SR, £4REE PUL I THT B EERE—ER v A ER
SRR, MG BSEEHFTERASEAA ST BTN PUIY SR SN P DR
FE PUI %, Sy i AR AR R PUT (9048 M T HERE B R ik & AR 2, A5, B LU A
B ACERK ARG EGERRE— S & SR B =B LTEE, A A LR
RIE B & ARSI R e M AR AN SR BT R M KRS ETRAR
FARIEAIR R, AR T M ER AR IR SRS,

1 B

L1 U EmikA

WQF-300 ® FTIR JEiE{X (AL mFmAT TR AR ,THTER 4 000 ~500 em 7' ,32 REH, S H%
1 em™ R E & RSN KBr fa B 8 BE B 7 300 i5 R s 7F Bruker Avance 400 ﬂ&ﬁﬁi@ﬁl&&(ﬁﬁi,
Bruker 24 5]) , M 7 300 K, iR 16 W, T T HE N 8 kHz, PUL # 57 L TMS A AR,
DMSO-d, A E 7, 75 0. 06 ~0.08 g/mL, |,6-0 8 4B%E W RETF LoE  TH, W 047
A B R AR 4 4- PR RERIE (MDD 2 4-BEZSEMES(TDD) B Tk &, BT
ST, R AT ( PMDA) b4 HRSES AE08, T, N, N-ZF 2 F B (DMF) B
SHTSEIAN], FIATE 4A 4TI T8 24 h FHIBERA,
1.2 XWHE
1.2.1 (A E SBUB[6)FE BENS AL TRERS () I A NaOH &
(mg), HBETEERHTRITERY,

2006-11-22 4% ,2007-02-10 #[H
ERMEEEIT G RBFE SR SR ENRE (2003k015d) , ZMABEREAS SRR E
WIRBECRE A YE B, ML, E-mail i linjin@ aizi. edu. cn; FIRHE . ML T



% 10 #3 XES AT B RE R RS R R AR 1173

Av=40 ¢ (V -V )/m
Bt e XA E A NaOH BRI E (mol/L) 5V, HREREMBEE (mL) ; V, AT SHBMBEE (ul) ;m AW
EFRESEE (mg) .
1.2.2 BTt IR g BRSPS EE e TR, FT75 NaOH AR & (mg)  HEET
ZELRHTAHERSY,
I =40 c-(V,-V)'m

1,40 S NaOH #1 A8 ;¢ o8 2 A NaOH I BIEFE (mol/L) 3 V, AEERFERB R (nl);V, IS H
BB E (mL) ;m AT AR SRR (mg) (BREOMBITHAR m =40 x3/51H2(H)

PR RERRERHREERY NS LRSS 4 MHEBER Scheme 1, ER G EIKK L
L5 AFIE R Scheme 2,

0

HO HO: N
Hoj “OH  + @¢0 o j\OH HO. g ki o
W0 DTN
H . u
Cb 2

o)
St,p,l

Q H
n 0
OH H
HO. )
wihDMF o OH monoester diols Polyester diols
s . o, o
., Fko T ¢ o
(O oH i 0. o "NJ@LN’ o
D o ’ e o H
HO,
HO
pure PC\ o]
0 OH ol TDI-Prepolymer
+
HM

o, ©
o
C@QOH C*nmg*o - o .0
o Step2 Hg o oK
H HO,
- o
o 1 0—H g
O 0

MDI DI PUI-TD1
O c
.
MDl-prepolymer  TDi-prepolymet {MLW @'@%‘

PMDA{ Step4 l PMDA

PUI-MDI PUI-TDI PUL-MDI
Scheme 1 Synthesis process of the soluble Scheme 2 Chemical siractures of the soluble polyurethane-
polyurethane-imide imides and the intermediate products

1.3 {£&Y9HNE MR

1.3.1 FRE-FREZLTAARENLSA BRFE=EHEWNE(TMP) !ﬁ@ﬁ_wm&gz’
L1 NERERNEP,E65 CTHAS 2 h, EHEREEFMATE DMF,E N, <HH, 7
120 CRIFTRR 4 h, REE0.500 0~1.000 0 g F=Y1 ) NaOH FrifE M2, 18 LHREME (K
DMF J5 B9FEIERE(E 144, 4 mg NaOH/g) HESH S HMESME, BEEEERREN OMF, 52
B 2 = 45 FR L PO S Y FTIR FAE LI 1,1 725 om ' AbE 3R MUBE B B i 1 450 ~ 1 600 em ™' &b
B2 AR B DU 4 T PO R 3 R B, 7E 2 860 ~ 2 960 cm ™' Ak Y EE AT B AL A9 TR W ok i s B2
2639 2 530 em T EHBEM R ELE/ME, R THREENTE,

1.3.2 RE-AHHMLEAXSTFEORE KAHSMSE_FREZSFENRES 1,6-C M
BEIR LA 6:5 A BI=Hifi 80 CEBHHZHANEIR, THRE 110 ~ 120 T,6 h, MHL N,
{747 FHEE 200 C 38 MR E M R AR, e BUREE, MRV R, KRN



1174 B Mk % Bk

VIMEICEH 264.0 mg NaOH/g, HHEiE LZEL2R
RIFIPRELRE 4 106. 9 mg NaOH/g, T 517 ) 8 3% 1
MAE %121, 9 mg NaOH/g, X B O] LURIEE £ R I
AR E S R A JG P S i B 2 22 (15. 00 mg NaOH/
g T AR SR ESE NN BEEH R RN
HE SR R4 8% T MRS MER , Fef,#
EREH BN ERE S EMEMEENEETA
T, b, ATl Ty =121,9 +40 - ¢« (V, - V,)/ oL NS
m, SR BEESE T oy =36. 50 mg NaOH/g, FHRH 4000 I T I Tow
M, =2xd0x1 000/L o A HRMERERE o o cnnopm AR
ABREAN TR 2 192, Fig.1 FTIR spectrum of the phthalic

1.3.3 FRABEHKLLS TELRARSREL carbosg] monoester dios

Hen HLEAFBMRE-ZTES 2 66T

EETHE,60 CEENE, REE - cES5AE " SRMREE(TDD R XR R "R RBEE (MDD EER
H: 280k KR 3 h S E A T DMF 9 PMDA (RS PMDA MIEE/RMCAL: 1) MMA, BEE R £
60 °C RN, et BURE , 41 S1BR B T2 B —NCO K[, & IS —NCO £/, By Sk R i, AE2 %
YBLLAhi B TT LA |, R R e fe] R BT, ~NCO (2 270 em ™) BHIIRshRUGEH B Hi K, RER
REATFEE, W LRSI 60 C TR 48 h, £1 415 B3 4 10 Bk T e 35 B O Wie o 114 90, Bk O PR 3K R 119
AR IR K B 1 780,1 720 om T (BEMERR- 1 ),1 380 em ™' (BLERE-11) ,1 120 om ™~ ( BEIERE
D) A 720 emTN(BETRR-IV) (L 3)  RBA AH R ERELER

120r

8O

40

Transmittance /%

Emidization of prepolymer from MDI Imidization of prepolymer from TDI

4 000 ! 3 600 ! 2 0‘00 ! 1 0‘00 4 00} . 3 0‘00 ' 2 0‘00 ! 1 0!00
a/em™ o/cm™
B2 5 S B Y R TR (6 A B L Tl BT R £ 4 S
Fig.2 FTIR spectra of (a)PUI from MDI and {5) PUI from TDL

2 R

HARA#2 FTIR A (B 3) B/R7E 3 299 em ™' 0 NH A4FIEEH,1 200 ~1 300 em ™' 7 NH &
B ENE, 75720 ~750 om ™' #11 782 om ' HBRANE RIARE T RE LA B L 1 728 om B F
HBREMATE,1450 ~1 600 e ' BEBEHRIEFHHE, X FHDERGFE, F—F LY BB
FEHEEIAEE P,

'H NMR(400 MHz) - #7i#t— 2R 9 T &P RIS Mgkt 5 B4R PR —B i, & BER
ZICEEH'H NMR & Scheme 2 A B RE — TEF AR H (95 HIREHENT R ,6 7 ~8 AR E R R
BPREEIR b, c 1B H MIL¥A 5,6 4.29/4.04 ITE N TMP G5B D SRE AR BEA P L d (U B
H MLEE0088,5 3. 56/3.31 |H/EH TMP 55 B f AU B H MLE 8,5 4. 13/3. 88 JTJ& 7 TMP 4544
GBI UEH MO, 54. 78 HER TMP &R S E HAE ¢ ML MH 6 1.25/0.9 5N
TMP G545 g h (VB H Mk 88,6 2.3/1.6 AR NC MW P —(CH,) —8E j kLEHK



#io FUHE % o 2 T A R S I A i B L B W B A 1175

fLhifs

M. MDI-PUI £"H NMR 5 Scheme 2 &7 MDI-PUI PUI from TDI
RIS EFAE X BRAFEHT K8, 5 9. 86 19 /@ 2% MDI-PUL
FAYFEPERTMESERPN—HUBL EH
BILEI3E 5 7.0 ~8.5 H% MDI-PUL B4y k5% PUI from MDI
b PMDA R MDI LA RIS SR _ PR EL L35I
a.b.c.d.e.g.h.ijono UEE HILENBHNTE
B ,53.96 &N MDLPUL BS54+ MDI &
PR A E A ,64.13/3.88 1A P v a— o
Bk MDI-PUL A& 5 L TMP 1 B 55 olem -
FEAROHTE L] q (08 0 ORBEE,542 0 0 0 WRRERE RO

ig.3 FTIR spectra of different PUI
4.04 MR HE R m MLE H MEELEE, §1.25/0.9
BIEITE N r s 1 H BMLFE0 R .6 2.3/1.6 BB HAE N EH# LB —MEWF—(CH,) ,—5
Btou {8 HFLENE,

[A# ,TDI-PUI f5'H NMR & Scheme 2 1 TDI-PUT F1%& H3351E Xf BE A4 EH , 6 13. 29 §ss ISR
TDI-PUL A MEMNGESE _FRARER i (L8 H MEM#,59. 86 t2HE AN TDILPUI REWE
HEE M P RAESEE R N—H & f + H M4k #,6 7.0 ~8.5 3B % TDI-PUI ¥4 H £ 4% = PMDA
1 TDL A R ISR PR R E ¥ abood.g.h 1 E F HHWILF(IH,54.13/3. 88 Mk HE R
TDI-PUl B4 W% F TMP HER D SEfE BB E jOAZ H ME2085,51.25/0.9 1
BHEN m.n M8 H RS, 4.29/4.04 MR N k 78 H MLEME,62. 12 MEHEN
TDI ¥ E PR e VB H (4E2E08,56 2.3/1. 6 MIBHRAEE EC _BERP—(CH,),—# K o.p
{8 H Bk aE, REAWFEENEHHEE B FETFRAEUBMCm® RE—B, d THREN
EREEE R ANE T R EE R, A EPHAEN BERKEE B4 FTIR
FHIETREBRAES S THTHERE, S LEWANTTURECEIIE S RENRER i BERE
HWEEASIA PUI B E#H S, SN T A8 B, BE-YHHERERNKAE 1, BPULSRE
B, ZE3E B FE SRR I DMF , DMSO DA RSR ¥ #I T i R 6, st b 5 & s pun 4824

1 BEEBRIROBHRIEE
Table 1 Solubility of the PUls
Solubility
Selvent PUI from TDI PUT from MDY
Room Temp. Heating Ultasonic Room Temp. Heating Ultasonic
DMF + + + +

DMSO + + + +
Butanone + + + +
Acetone P P - -
Cyclohexanone P p 8 [
Cyciohexane - - - -
Ethylene chloride s 8 - -
Chloroform s 8 [ s
Tetrahydrofuran P P P P
Pyridine P P p P

+ :s0luble at room temperature; - :insoluble; p:partial soluble; a:swell.
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Synthesis of Novel Soluble Polyester-urethane-imide
Block Copolymers

LIU Jin®, LI Zhen, MENG Xian-Jun
{ School of Materials Science and Chemical Engineering ,Anhui Institute of
Construction Technology , Hefei 230022 )

Abstract The novel soluble polyester-urethare-imide block copolymers containing carboxyl structure were
synthesized successfully by four steps of synthesis reaction. Phthalic carhoxyl monoester diols( PCMD) were
synthesized by the high-pressure solvent-heat reaction of 1, 1, 1-trimethylolpropane { TMP) with phthalic
anhydride(PA) at a molar ratio of 1:1. Then the hydroxyl-terminated polyester with phthalic carboxyl( M_ ca.
2 192) was prepared by the condensation reaction of monomer PCMD and hexanedioic acid at a molar ratio of
6:5. The NCO-terminated polyurethane prepolymers were formed from the reaction of polyester diols with
phthalic carboxyl and tolylene-2, 4-Diisocyanate( TDI) or with methylenedi-p-phenyl diisocyanate(MDI) at a
molar ratio of 1 :2, respectively. Finally, the soluble polyuethane-imide block copolymers were synthesized by
the chain extending reaction and imidization of the PU prepolymer with 1,2, 4, 5-benzenetetracarboxylic
dianhydride (PMDA) at 2 molar ratio of 1:1 and 60 °C for 48 h. The reaction processes were controlled by
titration analysis and traced by FT-IR. The in-process products and the polyester-urethane-imide block
copolymers were characterized by 'H NMR and FTIR. The solubility of the products was tested.
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