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FELPD A E R g 7 P o T e 45 P H il =R BR S5 40, 40 ol 60 2 R eSO R XU AL R
Forb, BERRuh DRH KR (14 701 45 4 i O ) 26 22 T ERAR R B RRI 31 FR AN A AT SO R XU
AEEHE, & EAT A B3RS 5 W B SRS BRI PEFE A, b LA 95 £ 22 oI v 8 25 4R TH R R ) i 11
VERE, W AHELES), FLARPECTAR) LD BB BRE, (EONAR R AAEY M, BRI R P A =
SR RPICREES o H B RRIE 2 7ol 1 2R BRI (Castor oil, CO) MAE LT (PO) 25
BREATIF AR A R0, EZR R PR PR EAR, A0 AR TEAS R FE A2 Bxt
XL R, WA ITR T 2 TR DU i FOR A BB b ], M99 Sg RS . G0 Wang S5l i >k
BRIHL A A e ) 26 SR MR 2 e lE, 1 T & AL W B A~ B B R ) e Zhang S5 UIR AT EE R ah 1 D4 iR
kE BRI EAL . H R AS A SN A T B AR 2 T 2 T . Feng SER A BRI AN BRLAE
NIEADREE T SR B BRI A 2 Tl US) . X RU A USSR B T B RR I A Dy A ) ik 2 T SR AR B AT T
ARTE

AR, BATBRIKVE . SRR A EA R HbR, LSO JEURR S i SR AR A 2 ol B
HARRF R RICTS IX 2 JoMEAE 5 il b o] LU FEIR = U COos IFREIBAME AR E ], R
JEAMRHIR 51, FFE ORI B iR, COr S A PTEIE IR T LA R BRIR WA i — ¥ (PPC),
PPC AP S A7 JIURF 1A SR A SR BRI B B B, (LA R K e D05 K 7 22 PR RE A SIS

JERT BRI HE AT CO, 2 2 JURE B 7 BN TE 70, (BRI 3 46 5 F il 6 R & 2 ool 10 iE
BONF IR o ASSCRIFTPER COL ATEE R [RII A OB G B T CO- BE R 24 KB 2 Tl , U4l R
W] COo- BEJRRTIN2E TR I 22 T BAT(IRBIA O . I RIRE R, AR A DL S, RIS DA 22 ol ] 46 ) 2R
U I T B2 T RGP 5 B AT A AL S PR RE o IX AR BBk (0 B R & W R A 4% S R il F) 45 4
Rtk SCRTREL CO[ € RIARINME, TR TEREM PR 22 TUREHR (It 137 8 %

1 SERHES
1.1 BREE

WAWEE (PO, 99%): EigRH Tl AARA R B (CP, $1H 160-168 mgKOH /g, £=2.7):
T E 2 CO2 (99.99%): ZRIEA T ; FEEZ Gl (PPG): PPG-3000, %A 1k T., 34-42 mgKOH
/gy “FIEH G T REREE (MDD: 97%, 2 s fEGEEEST: KBE-9103P, Z5:#i44; DMDEE
EALF: 85.0%, TCI; W& J@EFAMESMAF (DMC), KASLIEEm %, BRH & T
FRE— 52 F R A N SR A R AT A &AL, BE/REL N 1:30, Kb B A M T 23 1K 5T BERIR A
A, KT BEEE R EE A 1:0.05, EFFEERIREAAAE T, SISH NS /N EMR M AR, &8 Hha
i (RPERhAEEEh) SRAEAIREICN 1:5. 78 50°C R HiH: 2 /MR, Bl 544 BT i 27 il 4 B 0oy
B RIKH LB FORASUT B R B EOR, BREERPIFE R TNE 75 RRMER, 55D
BTAEZTRMAT S0°CT g2 EE, WSS E] DMC.

2L R R BiEE: LB2000 2 R SEIbRF A AR AR fRHL: CT-500, RisFHy; (HIRE
BRI DS-1000, AR H; FERHBHAIMEE (FT-IR): SHIMADZU-100 Y, [id:; #E
A (GPC): 1515+2414, £ [E Waters; [FP A HT10: STA449F3, fEETf{; "H-NMR: Bruker
AV 111 600, Ao, ek mikifEit: DVNXLVTIIG, Brookfield; 7 /7iR%%A#L: Instron 1121, F[H
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Instron; ¥k 725K A: RV 10 digital V, IKA.
1.2 COrBE MR ERBEZ TR & R

RN R 5> T R SR R e AT K, (K RAR T 50 mg/kg, R AT RN L S AT RSB
fE 2 L THEm R N2 NN 0.075 mol B FRIH 5 30 mg DMC 467, £ 110-120 °C2F N E 2 K
1-3h, DRFFEZRENE, A 4.36mol AL, WA ZFAIREE ) 2 MPa, 4ERFIRE 100 °C, X
N5 h Ja Bl SRR R IR, TN Z 15 2] COo- B R 2 58 2 JulE (CO2/CO-Polyol) o W& hi
[, Fig. 1o FAHMNRN TR, TEmE RN PN & EMHE . DMC 467 FRE ke, 72 R
VEDIRE R BIZFAE T, AN R AIRIIEAT R G OV 215 21 B 2L SR i 2 e lE (CO-Polyol) o

HO.

L fmvrﬁ)/ ¥ HOD_ + Mo=c=o
OH
O‘/\,O

1vO
2.00L-02
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Fig. 1 Synthetic process of CO»/CO-Polyol

1.3 PUR RYBHHIHI%
¥ Z UEEHR N B RS IR TF = b, FHEZE 130 °C, BRI, L2 h, B
ZEEFRIK S o ¥4 0.016 mol ALFREF (1) 2 JulE JFEURHERF 2= 80°C, HIIA 0.066 mol MDI AT A& &
RiZ) 2.0 h, JPOEE]SEIFEIR AT ) R EERER(-NCO)E, 15 F]-NCO i i R 2 Bs il 4k . #4415
BRI 0.002 mol FEFERIEFHEAT i, FFAE 80 °C&AF F 4k 52 B 10 min, #8J5 MM 0.002 mol
DMDEE #4071, FREIRE 26 2F F F S 20 min, 75 321 s b 7 5 G2 B Hu i (PURD, [ 4 X L Fig.2.
A KA 20 PUR 7= i L S EN & IR E 3 E 75 H
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PUR(R'Silane coupling agent segment; R*: Prepolymer segment)

Fig.2 Synthetic process of PUR
1.4 WiK5RIE
1.4.1 PUR 5 A 69 45 45 PE AL 3K 41 2515 1K PUR INFAJS M8 B s B AL TE SR BR RN S B R T AR (PC)
BT AR WA RIE. 200N E R EER IR (25°C. 56% RH)Z M Rk 1 h 5 k22
SRIE, 24 h G IR, PAKAE 85°C/85% RH 4614 R E 168 h Jo #EAT kb 4250 B Wt .
1.4.2 BAE58AEN X FB{E1% GB/T 12008.3-2009 #HTIIE; FR{E% GB/T 12008.5-2010 347 M 5E ;
1.4.3 FT-IR 547 : SKH SHIMADZU-100 % FT-IR X 5t &5 M EAT 3R AE, %Y 14 400~4000 cm,
R RTEZE e 2~5 kPa, 120°CE T iede 728 K ACHEIR CFE 150 /min) fRIE 2~4h, HETLHIE

M YIre e,
1.4.4 BIHE &5 4 MRIERE 30°C, AigaiPussemg (THE) /E N, W& | mL/min, %%
LG NbREE o

1.4.5 TG 5 #7: #3JE 30~600 °C, Nyt 50 mL/min, FHEHEZ 10 K/min;

1.4.6 'H-NMR 447« 556 7 40 ks BE ARl R 22 0l 2 ANFF i ARG W i, I F DU R Rkt ( TMES)D
HNWAR, 'THNMR B E7E 500 MHz JERBIE T RAE, M AAA A5 RAEIR 1.0 s, FIKE 16-32 X,
ki 3000 R I PR REAT 0 % e

1.4.7 5 &k F MK 0 4% GB/T10247-2008 15 f@lUkG 2, 4% ASTM D4497-2004 I3 FF 3R 7], 4%
GB/T7124-2008 Wik = ii7 i (VL 7E 85°C/85 % RH 26 F T E 168 h JaBEAT MR J5 A% i f Fz A BY 1)
TR ;

1.4.8 T tnak E X . %08 GB/T 7124 fERAFRIGAL E, PL 10 mm/min 7 A8 B 2R 4790058, 04 L350
At 2 A T I S 1 B RORG 2 71 FIORG 32 TR AR A5 BRG 25

2 ZR5WT®R
2.1 PEARYNES A5 AT
Tab.1 Jy B R EURHAN 2 JClE I A e, B )5 2 o e B BB BRI EE TR, KA T i
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FEAE AR B FEAG
Tab. 1 Basic physical properties of CO and CO,/CO-PPG
Samples CO CO-Polyol CO,/CO-Polyol
Appearance pale yellow light yellow light yellow
Hydroxyl value / 160-168 40-50 40-50
mgKOH-g"!
Viscosity/ (25°C, mPa-s) 680 900 1500
Acid value / mgKOH-g! 2.0 1.3 1.2

¥ 1 [
um 1719 |

3446

U 1! S
3481 b
2926 .

i I 1 L I 1 L ]
4000 3500 3000 2a) 2000 1000 1000 500

Fig.3 FT-IR spectra of different samples (A:CO; B: PPG; C: CO-Polyol; D: CO,/CO-Polyol)

Fig.3A NEEFRIH FT-IR 1% &1, it 3481 cm™ 4b/&-OH HIRFAEML I, 2926 cm™ Abs&-CH2HIRFIER
WU, 1735 om A2 B JRR B R 0 R R4 AE W ULV s Fig.3B A PPG £ ol FT-IR 3 /&, H 3446 cm!
AbH) B -OH FRFAER IS, 2976 et ALY 58 16 2 -CH FRRFAE IR A, 1100 e Ak H4) 5 MR AT UEE 2 T
B (C-0-C) MIFFIEMR I IE; Fig.3C A CO-EMEZ il FT-IR i K], H 1 3477 cm™ 4b/&-OH BIRHIER
WU, 2922 em! AbSE-CH R RFIE R UL, 1730 em! ERIEREAEIE, 1110 e AL RAEE (C-O-C) [1W4F
TEMR WU ;s Fig.3D y COo/CO-Polyol FT-IR i &], b 3433 em! AbJ2-OH [FRFAE iCIEE, 2933 cm! 4b
FE-CH R AE RS, 1749 em! 2 TRERER B P C=0 $#1E0E, R “SHHLRS 5 T MM, 1734 cm! 52
BRI B T R T SR AE IR W0, 1270 em! b 9 BRBR TR 1) C-O-C AXI AR 4R IR BN RFAE I, 1105 cm!
FElEE (C-O-C) HIRFEMIg, E— kst T AR I I R & .

2.2 GPC 4M#r

Fig.4 24 CO,- B FR M L 5k 2 JuBER) GPC . MW AT LAE H, A ) COo- BRI SR ik % 0

BEH35) 5y 7/ Mn=3428, Z 0 iitEde 4oy 2.25.
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3428 >

L1 50 10 1500 20 i) B0 B0 00
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Fig. 4 GPC spectrum of CO/CO-Polyol
2.3 EESHT

Fig.5 N R A CO,- BRI 3L B BE £ U RE M) "H-NMR 3% [, MAZRGE BB LB, COx-H R
TR SR 22 0 I AH bE B AR, FAZ I B Ak 2262 # 4 b (5.00 ppm). ¢ (4.58 ppm). d (4.20 ppm)-. e (3.50
ppm) HH L 7T AORRAEE,  [REOR BT T B BRI A GREE D a (5.40 ppm).

AL TN Y

6.0 5.0 4.0 3.0 2.0 1.0 0.0

&/ppm
Fig.5 'H-NMR of CO and CO»/CO-Polyol (1:CO; 2: CO,/CO-Polyol)
X R RSP AT AR E S T T R S 8 B CO B ATt GRRIRBREETT LD . H
A (1D 0,

(Asp+A42—2A458)
U= 1
(As0+A42—2A458)+A35 M

Hodr, P b (5.00 ppm) A d (4.20 ppm)J& T BRER R FE [ _F ¢ FF I R W FE 3 B )5 T-U%, ¢ (4.58 ppm)
J& T IO S ST U, e (3.50 ppm) U R T BEEE A BE ST (0T g, RS RRI, CO- B
I REEZ Ol CO, &N 10.21 mol%.

PORBRER R 10 & H 4 (Wee) AL 30(2) i -

102A15

WPC - 58A1.14+102(A133+A15) (2)

o, ALS. AlL14. A1.33 20 HZFRIRBRERES (5 1.50 ppm). B (8 1.14 ppm) FIRBLERRES (5 1.33
ppm) H -CHs IR DT, THHREH, CO- BRI R 2 Tl IRORIKIREE N 2.14 wt%o.
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2.4 TG 44T

Fig.6 #ll Tab.2 NE I PPG £ JulE. CO-ZEME 2 JulE A CO,- B JFR v 5 SR Ik 22 Jo I () #2223 A
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Fig. 6 Thermal decomposition temperature curves (A:CO; B: PPG; C: CO-Polyol; D: CO,/CO-Polyol)

Tab.2 Thermal decomposition temperatures of CO, PPG, CO-Polyol and CO,/CO-Polyol

Samples (6(0) PPG CO-Polyol CO,/CO-Polyol
Ts*%/°C 370.1 213.0 220.5 209.3
Tq'%%/°C 388.1 237.4 270.0 320.2
Ta>*%/°C 429.4 300.9 348.2 399.1
Tq%%/°C 460.9 333.6 367.9 404.3

M1 Fig.6 F1 Tab.2 A LU H, BRI RO iR B2 fe s, 7EREE 5% I, COo- B RRIMIZE SR 2 TT
) PPG M#I R FE AR, AT BRI B SRR 2 J0 I, TEAVRE 10%. 50% 90%HT, CO,- B JFk i 2
k2 JUREAH EL PPG BRI SR 22 JO T 1) 30 IR FE B T iy, 3X 2 BT COo- B JRR Vil 5 5 T8 22 7T
BE oI N R, FLEE R AR B IR BE DL AR IR I B RE 1] (AR BEFIAE AU, 7E5 CO2 PR
PR RE SN B COo- B JRR TN L ST 22 el i, DR B 17 3870 B BRI ) S5 MR i, b KR BE 25 4 1 2
TRV AR LA PG5, 4 T 70 52 PR B8 e 2 AR b 2, ) e g 58 AR AN P R XU B A b o LA o v 110
RE SRR M BT VA PR RE /T, AR THE A R L o 3 4h CO-BEIRR TN B BRI 22 oI v 5] N\ B R T ik
B, BA SRRt TRV R 7N EBE, =TT 7 70 TR, AT HRHT I3 i o
2.5 PUR HRELHT

fii F BB 2 CRE (PPG) BRI 3 SR Bk 22 JCREAN COo- B PRI 3 SR Ik 22 S % PRk 2 EU A9V 45 ) 45
PUR FAJE S,  H5 RIS B2 5 T80T A1 45 SR W Fig.7, DK BIAHRIEC /7 T BE A COo- B IRR i 5 SR ik 2 o i
IR AR Z G EE I, PUR WSROk FE 2880 ETHE%, 46 PPG /& & PUR MRS 4 5500 mPa.s
(100°C), 2l BRI £ 2R WK 2 Ju Rz A& 2 PUR AR E Y 6200 mPa.s (100°C), CO»-EE BRI EE R B2 0
FEA R PUR JARIRGFETIE 7800 mPa.s (100°C). PPG-PUR 1A R JF i 18]y 330 s, &8 JpR i J S Wk &2 o
PR R TFIS )4 300's, CO2- B BRI B ST 22 TO AR R 210 s 3X /2 BT COo- BEJRRIMIZE ik 22 T
53 T8 T B A BRI e B A B BRI, LA I SRR R I 40 1 TRIE F e, &5 Rl M RE ARG L
DA 1 46 ) PUR K RIORE PR, JTJROR IA152 4, 17 PPG 2 JolE b i1 AN R R G 3 A S ko, ey

» >xJ



BRFHHNESIE

POLYMER MATERIALS SCIENCE & ENGINEERING

FHREFNELF, B PR AR AR BT, IR PUR K RIORS B2 0, [ BE AR 508, R TR e

8000

7500 -

7000 -

Curing time(S)

6500 + 20
\‘ 280

6000 -
R

5500 - B

Melt viscosity (mPa.s;100°C)

N L N L | 5
A B c D E F -

Fig.7 Melt viscosity and curing time of PUR with different formulations (A: 100%PPG; B:100% CO-Polyol; C:

PPG:CO,/CO-Polyol =80:20; D: PPG:CO,/CO-Polyol =50:50; E: PPG:CO»/CO-Polyol =20:80; F:100%CO2/CO-Polyol)

[ 24n

6 I High temperature and humidity for 168h

Shear strength (MPa)

A B C D E F

Fig. 8 Shear strength of PUR with different formulations (A: 100%PPG; B:100% CO-Polyol; C: PPG:CO,/CO-Polyol
=80:20;D : PPG:CO,/CO-Polyol =50:50; E: PPG:CQO,/CO-Polyol =20:80; F:100% CO,/CO-Polyol)

W AN IR 22 TO R C J7 il £ () PUR S ERARONT PC ARGEEAT R, MIAAS [R] 564 T IRORGF R , 45 R W, Fig. 8.
MR 25 F B RV 1 h J5 46 PPG & R BI VI3 A 1.40 MPa, 241 B R 35 SR ik 22 Je Bk R BT V158 & N 2.11
MPa, 7£ PPG % Jul# RS 20%. 50%. 80% CO- B JFR i1 25 SR Ik 2 Je AR R BY DI 9 B G N %] 1.95 MPa.
2.18 MPa. 2.42 MPa, 4 CO,- 5 Rl 2k 51k 2 Jo ik RiA 2 3.15 MPa, AHLEL4E PPG £ ol aliR T 1
39.29%- 55.71%- 72.86%- 125%, CO,- Rk SRk 2 JuREAH FEAS DN — S804 Bk 58 G 000 8 IR i ik 2R Tk
Z JUIER RYIRE TR FE SR & T 49.29%; K%k 24 h J5 87 UI98 B2 N 4E PPG 14 5119 3.90 MPa LA K 40 B Rk i
TR SUREAR R 1 4.08 MPa $27F % 4.10 MPa. 5.06 MPa. 5.15 MPa. 5.82 MPa, 43737t T 5.13%-
0.49%- 29.74%- 32.05%-. 49.23%; R4 % JulE PUR 1A R iCE 1 sl = B PR 5 )5 BY D)5 B 4l PPG 14
% 2.27 MPa #6% 2.40 MPa. 2.74 MPa. 3.54 MPa. 3.91 MPa, Z;5#RTt T 5.73%. 20.70%. 55.95%#1
72.25%, T 40 BRI 5L SR 22 e RE AR &R PUR 8B AE @ iR =B 5 5 B V)52 3.13 MPa. BL EASE %
PE BRI 45 R, CO-- B BRI 3 SR Tk 22 U (1 5] AW R E 2 F+ PPG-PUR TEA DR B

(YIRS 1he E&FME 24 h) KW 058 Geilsnie) FRIBTUIsRE, HIETH ORI S m 18 n 24
Wi, 4 PPG Z UBE NI IR T RREE LS M CHAEE=2), BRILEAL, 5 RS RN SN v
CHRPZE R, SR RAERCES, WO V)RR AR 2 SR K 2 O I DR R 4 L 3 ANTE T
R CHARIER3), IR BTN L, WIS BE AR TE, [R5 My 189 it T B 2 5 1R
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F, AERTRESEEARTT A 2.11 MPa, 1 CO»- B Rt 24 5K ik 2 Sl £ LAt E, 8 CO 53 A bekedt
RGN T AR B EEBL, R, 41 COR- B RR N3 SR Ik 22 Tl A 2% o P e Al B R vih 2k Ak SR 203 P $2 7o

3 4w

(1) BIIH% T CO.- BRI R 2 July, Hor 7 45ityh [ A e IR ERSE (-0-CO-O-, 1749
em ™). ERRMERE (1734 cm?) FIEFSE (C-O-C, 1105 cm™) =MUFIELERI A IC, COs LA 10.21 mol%
0 B R R B VT B9 ik N EBE, MECT PPG £ ¥ (Te™*=300.88°C ) Al B Jik il 4 52 ik % Jo %
(T¢>*%=348.19°C), CO2- & ki 5 T Mk 2 JO I 1) I idile 2 S 35 4R i (To2%=399.15°C), #vkase
J¥4: CO2/CO-Polyol > CO-Polyol > PPG. X &Y 1734k HH ik IR i 22 110 v B R e P A B IRV K o B 1)
VI PRYEZE N s B IR T A5 AT J 41 P G IO 2% 1 S e B DG, 8RR Ot ) KA 45 ) 1 A 7 ) Y A A
HENUESS, RUEAE ] 7 Rz T BT

(2) LA CO-EE BRI BRI 22 TUlE v JERHR 25 (1 SRR A I, 52 0 st B2 - DR ] - SR 1 PR A
TEA A o HAA RS I 7800 mPa-s (100°C), % PPG-PUR (5500 mPa-s) 1 CO-Polyol-PUR (6200 mPa-s)
RESE, TP 4R 210 s, IXUH R T RRBR R 1) m AR MG R T A IRE R 0, (R B AE I AN
. 46 CO2/CO-Polyol &% PUR MR (3.15 MPa) # PPG-PUR 27} 125%, 24 h [#l4k J5 8
DIREE (5.82 MPa) #27F 49.23%, &R 2 b 5 v frFF% (67.18%) fILT PPG-PUR (58.21%).
PEREFRTH A% O JE IR ZE T B BRI 0 2 B REFE (£22.7) $RAMEASTI 5, CO fiTA: A BH R i B B 1 A
PEVE RIS N RS, —H MM T R . N R AR E A R4, R B R B A K AN
L RR T P B ) 7K A 3 R T AR S O TR S AP R

(3) CO, HEE ML RAZAE BE W IE VR R RN . e F B RRES , PUR HEBEIRTHA R (42 PPG
PFHZ) 5-15% )5 HGIN CO FEH L nT g omt b, (HEk= @WHRAL A &S, CO MR
RRAE P B B 5 B PRI SR BE I S 1 2 B REJE S5 M TR RO AR, A PUR KGR 90 B2 4R THIE Sk 21 125%,
W28 B — AR BRI IO, Dy PR R AR ) SR R R BT SR T NI - SR P A S R A - A
S [0 PR T L

SR
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Preparation of CO:-Castor Oil-Based Polyether Polyol and Its Application
in Polyurethane Polyurethane Reactive
Shanshan Wang', Chenchen Yang?, Yanzhou Wang?, Boxue Lii?
(1. College of Science, Chang’an University, Xi’an 710064, China; 2. Shaanxi Coal Chemical Industry
Technology Research Institute Co., Ltd., Xi 'an 710100, China)

ABSTRACT: To develop a bio-based polyol that combines low-carbon environmental benefits with high
performance, a CO:-castor oil-based polyether polyol (CO./CO-Polyol) was synthesized via bulk ring-opening

polymerization using castor oil (CO), carbon dioxide (CO2), and propylene oxide (PO) as monomers. The
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chemical structure and thermal stability of the resulting polyol were characterized by hydroxyl value
determination, gel permeation chromatography (GPC), Fourier-transform infrared spectroscopy (FT-IR),
proton nuclear magnetic resonance (‘H-NMR), and thermogravimetric analysis (TGA). Subsequently, a series
of polyurethane hot melt adhesives (PUR) were prepared by reacting the polyol with diphenylmethane
diisocyanate (MDI). The influence of different polyol formulations on the melt viscosity, open time, and
adhesion performance of the resulting PUR adhesives was systematically investigated. The results show that
the synthesized CO-/CO-Polyol has a molecular weight of 3428 and a carbonate bond molar frction of 10.21%.
Due to the simultaneous introduction of carbonate groups and the long aliphatic chains of castor oil, the polyol
exhibits significantly improved thermal decomposition temperatures compared to conventional PPG polyol
and castor oil-based polyether polyol, with the temperature at 50% mass loss increased by 98.27 °C and
51.15 °C, respectively. Furthermore, the CO2/CO-Polyol-based PUR demonstrates a higher melt viscosity
(7800 mPa-s at 100 °C) and a shorter open time (210 s) than its PPG-PUR and CO-Polyol-PUR counterparts.
In terms of adhesion performance, the pure CO./CO-Polyol-based PUR achieves an initial adhesion strength
(1 h) of 3.15 MPa on aluminum/PC substrates, representing an increase of 125% and 49.29% compared to
PPG-PUR and CO-Polyol-PUR, respectively. After 24 h of curing, the shear strength reaches 5.82 MPa, and
remains at 3.91 MPa after exposure to high-temperature and high-humidity aging conditions (85 °C/85% RH
for 168 h), indicating excellent resistance to hygrothermal aging. This performance enhancement is attributed
to the synergistic effect of CO2 and castor oi, the carbonate segments introduced by CO: copolymerization
enhance polarity and chain rigidity, while the multifunctional structure of castor oil increases crosslinking

density, collectively forming a crosslinked network with high cohesive strength.

Keywords: castor oil; carbon dioxide; polyether polyol; polyurethane hot-melt adhesive



