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(FT—IR) . B IR S 3% ( H NMR) BB B8 A3 (GPO) VB2 45 MR 4 X B 71 /5 WPUS W% s AT T RIE,
H 52 TR WPUS B A I B vk (CMO) e i /5 S b . 45 S5 01 . B WPUS K 7 R 19 B 1 38
TN 28.05'mN « m™ ,J &K 94.0 C, IR HIKRER 27.5 g - L7, p k42 k 193. 48 nm, BB HFE N
2986, E ¥4 F RN 9677, 0B AR BN 3. 24. PDMS i fEdE B F 8 WPUS R A REE R
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mail FMRA 2,4 - PERCRARE R B ERMMZ —BHET —R5 WPUS, B ¥ FHRE
EH. BT WPUS R P A UB TREFTE, AN A5 358 i i B BRI R W » 5 H & 8RR T8 1 )
AP o L2 (6 o7 BEL A 8 e — MR BT, LA 4 O T 5 T o AR R G B MDD ML RE AL 2 A
ARARKRE K A REF R B8, REFFRIER™ Y, BH K WPUS, REE#AMREE LA
Bk &, iR BB T B, R0 K 7 BEIR 5. A SCR A 57 08 R B — R W BR B (IPDD) . B R i . 3R 2 % — 1000
(PEG—1000) Fisf B EL M R _F A S (PDMOE 4 R T —MH B IEE 72 WPUS, I 3 H 45 fit
BEHEAT T RAE.
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1.1 FERXH

IPDI, TV &, ¥4 B L TH MR A PEG—1000, 4047 4, R KB AL FRR) " TE 4474, 3t
BT AR T ES (DB, A bra, B & AR L F8, B ELF  mEBER PR
5, TG . BESENSSY. AEEPBLTAHRAH.
1.2 k¥4 WPUSHI&R

TEREA VU RE 28 AW S L TR B A B8 AR BE A9 250 mL PUSUEEM A — B 2T B
FY B BRH . 100 mL T EAAIR B 2408 0. 03 % X B K Bk 2D A #4657 DBT . IPDI #E 30 min PN 4E 18
BN ERP BB TREHFAZE 75 CEFRBRNA 4 h, il A PEG—1000 4682 & 1 h &4, Je7& 5
BTEEHARES T WPUS, S RELME 1 FixR.
1.3 X% WPUS W& B

REBRMERE, 7 IPDLE R . PEG—1000 f ik & im A PDMS, B2 2tk 5 72 WPUS. &8
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3) LM (FT—IR)RAE . BHE—E &K KBr B HER R R BB S%TE KBr i kKA Nico-
let 5700 & RE1H B M- 41 48 635X (32 B Nicolet 22 D PR, 43 ¥¥2 0. 09 em ™', RBH 65 K/s.

4) B R A C H NMR) R : LR K B BER R F§ BRUKER AV300 MHz %8 # 3t % {X (FE H
Bruker /A 7)) #£47 FAE , W52 & 300 MHz.

5 BB EAE(GPORIE SR A LC—20AD BRI KB &AL (H 4 SHIMADZU 24 7)) Wik , & &
2 THF W58, Wah 84 3% %% DMF, i & 1 mL/min, &R E 35 C.

6) BIAZAT MR, . SR SZ—100 B YKk BE A BT ( H 4« HORIBA A 8D WK, A BBFREBIRE N
0.01%.

2 HRFITE

2.1 ERHARMKRKE WPUS itsERm ‘

BRI B RSt WPUS BB M RE 1. AR 1 TLE S, FEE AR A & 03 i, Rk
WPUS WRE K N BHER MAZH AR ERERBHWEE M —~ERER, ZWT RYE WPUS i
KM, B n (WD * n(IPDD) : n(PEG—1000)=1: 9 : 11 §§ 4% B S 5 S M BB 5 4F.
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® 1 OEAMAEYRKYE WPUS R0

=22 n CEREM) * n(IPDD :n(PEG) Vi $7:1:3 FEHKS/(mNem™1)  WE/C
1# 0.69:9: 11 BEBTK BEHRBEEH BHIER 51. 6 66. 4
2% 0.75:9:11 BBEETK BREESEY, BIEER 51. 2 67.8
3% 0.9:9:11 BEETK BREBEEN 51.1 71.9
4% 1:9:11 BEETK.BREBEEN _ 50.1 72.0
5% 1.13+9: 11 BHRB T ) - -
6% 1.5:9:11 MEE T K - -

2.2 PDMS AR g% WPUS B &E & I
BEBAETLZLEL n(EBKM) ¢ n(IPDD) : n(PEG—1000)=1: 9 : 11, {2 K MNIKRBREIT, L5
PDMS F & xfehtE WPUS MHaEMIR N, 5 R 1% 2 FiR. B3 2 W4, ™= R R E 7 1 B PDMS Fl & i1
B2 A A, T 3o A B A5 . X R i T WPUS Bisk 3843 B Bk S 45 3 PDMS £ 8B, HFik
RE LLBR SR 57 SO MR 5 9 WPUS ) 3R T8 9 778 B K i A9 B AR T I8 7K 38 B DB 7 1 280 R 33 i ik A
R — P EEER, B F O K S, R M E. BRE 55 PDMS &3R5, BB T B0,

M HE R WPUS Mg R . K 107 R REK T REES WA E.
’ #2 PDMS A st WPUS Mtk

Fs PDMS F & 481/ % K REKH/(mN+m™1) HWeE/C
7% 0. 694 BEBTK.BREHEEN 31.4 85.5
84 0. 956 BHEBETK BRBHEEY 30. 7 91.5
9 1. 245 BEBETK, BHEBEEYN 30.5 88.0
10% 1. 391 BEBTFK.BHEBHEYE 29,9 94.0
11# 1.516 BEBTK BREBEEH 30.1 93.5
12+# 1. 653 BEBETK BERBEEN 30. 0 93.5

2.3 WPUSHMNEMNEHRSHERE

47 RetE WPUSHI 10 Btk WPUS R Tk 1 8K HUE BB » S5 B M REBIT , OB BN R AERE .
2.3.1 aHEigaH

WPUS s tERifE /9 FT—IR St B a0 & 3 Bin: B TR PDMS & ik B i 7 R 51 A8 WPUS 4k
b, R E B EARCH AL R RT S 4L A & B . 3448 cm T I 1533 em ! kb #R A — NH {45
WBNFFEME X2 —NCO B 5 —OH K4 T KA, £ R —NHCOO— Fi 3. 2908 cm ' #RA M F1 C—H 4
PRI, 1112 cm ™' H1 1718 e ' #H C—0—C,C=0 WML IR R IR, 776 cm ™ 4b#FA — (CH,) . —
(n>4) HFRAE TR LI , 2300 cm ™ MM —NCO RIRIEFE LK, ILHRA RN EL%ER. dtkE WPUS
FHIT 3500 cm b PEE AR AR AR I, 5 — NH MERNGMEEZEESE. 1091 cm ™' LA
B Si—O—Si Rty C—O0—C W45 i3 MUK iEFB4r BB, T BE 1091 om™ b il % dk 6 fin 58 25 58, 9
HER] PDMS B & b2 E 46 8 WPUS H.
2.3.2 BREILEREEST

WPUS Bt 815 B B SL 3R S0 B AR AR - 72 5=4. 8 WHE %P BLIR T 2 i 2 — NCO i 5 PEG
—1000 F —OH kA R AR —NHCOO—ROH F#E H 208 ,0=3. 7 M —NCO HEH 5 & K
Wk —OH %4k R B A4 i — NHCOO—CH E 8Bk H,0=2. 8 Wi BBk % & PEG—1000 #f —CH, —
CO— L# H,5=2. 2 ME N EMME P ER C=CHTFE M H,s=1HiLd—CH, X—CH, £# H.
A FRBCHERTH WPUS, Bttt /5 WPUS 72 8=0 MHEEFT H B T — 15514, &2 — COO—Si(CH,;), —O— & H
A B ) R T R W, IE B B ARl , B ALAM IR A iR g R — B
2.3.3 KR4S

WPUS BRI MR 4045 ILIE 4. & 4 W1 4% Rt WPUS B2 A+ F 8. 10~13. 20 nm, H A7k
# 10. 34 nm, IR B WG 1565 107 Be ik WPUS B2 F 93. 02~454. 69 nm, PALRIIZ K 193. 48 nm, I
Vg 27,5, B LUE H, PDMS By WPUS KR K, RS, X AT RE R E N 4% Rt WPUS 43
FHREAEBRENFEKER, B KD FEEELUE R KBR, A5 % ;T 10° B WPUS o F4 &
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2.3.4 BRBBEOIESN
BRBEAESNNRGRNE 3 PR AE3HTUES, tkE WPUS At 2 FREH K, A8 AR
B/,
%3 WPUSKMBIEMEAXSFHER

B ¥4 T8 Mn EHHTE Mw (85 F & Mp SHECR B Mw/Mn
4% 1759 7019 4389 ©3.99
10% 2986 9677 6332 3.24

2.3.5 REEEIHT

B 5% WPUS BRI KT MRER N ERERENXRME. TUEN, Sk WPUSWERE KA
1 CMC {E#88 B Mok ot WPUS B85, SR E E /I iy 43. 36 mN » m™ &% 28.05 mN » m™',CMC i
38.3 g L' REZE 27.5 g« L7, Ui BBtk WPUS MREE AR A8 T BB OR.

- «~»-.A----.--v—~~----—~0~--w~»»~~01 m
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) of (g L)
5 WPUSHM:RI G MERE k1SR B E AL R

3 &

D AT AR FE WPUS #1 PDMS BtikdEs 7% WPUS, %A FT—IR,'H NMR #1 GPC & 418
GEHIREAT T RAL. o

2) W T HATE B TR WPUS f#ERE2E 1L, i1 A PDMS Bth 5, £ 8 T8 WPUS i B /% % H 3K
J1H 43.36 mN » m'fEZE 28.05 mN e m™',CMC #§ 38.3 g+ L™'JEZE 27.5 g« L7, il ST+ & 3] 94.0
C MG WPUS #4 F RIS A A BRBOBN 504 T K 2986, B4 T8 N 9677, 4 R BN 3. 24,
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MR E WPUS [ H 1842/ 10. 34 nm # K3 193. 48 nm.
B % X W
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Synthesis of Hydroxyl Terminated Polysiloxane Modified
Nonionic Water-borne Polyurethane Surfactants

WANG Yanfei, SONG Haixiang, WANG Fang, ZHANG Yanwei

(Department of Chemical and Environmental Engineering, Anyang Institute of Technology, Anyang 455000, China)

Abstract ; Nonionic water-borne polyurethane surfactants(WPUS) modified by hydroxyl terminated polydimethylsiloxane
(PDMS) was synthesized with castor oil, polyethylene glycols 1000 (PEG-1000), isophorone diisocyanante (IPDI), PDMS as
main feed stock. The structure and properties of the product before and after adding PDMS were characterized by Fourier trans-
form infrared spectroscopy (FTIR), gel permeation chromatography (GPC), nuclear magnetic resonance (! H NMR), particle
size distribution. And the surface tension, critical micelle concentration (CMC), cloud point of the product was measured. Thg
results showed that with increasing of PDMS, the lowest surface tension of WPUS is 28.05 mN » m™ !, its CMC is 27.5 g -
L7, and its cloud point is 94. 0 “C Its median particle diameter is 193. 48 nm. The number means molecular weight, weight
means molecular weight and molecular weight distribution are 2986, 9677 and 3. 24, WPUS modified by PDMS have excellent
comprehensive properties. »

Keywords: nonionic water-borne polyurethane surfactant; hydroxyl terminated polydimethylsiloxane; synthesis



