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Abstract: Waterborne polyurethanes(WPU) based on castor oil were successfully prepared using
polycaprolactone diol(PCL), castor 0il(CO) and 4,4’-methylene dicyclohexyl diisocyanate(H;;MDI) as soft
segment part, dimethylolbutanoic acid (DMBA) as emulsifier, and trimethylamine(TEA) as neutralizer based on
different molecular weight of prepolymer. The various properties such as mechanical strength and surface
reforming were evaluated using UTM, contact angle, FE-SEM based on the different molecular weight of
polyol. Waterborne polyurethanes based on castor oil could be considered as a promising candidate to be
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applied the various adhesion fields.

Keywords: waterborne polyurethane, castor oil, polycaprolactone

1. M E Y-S At ZEE el AFHE 5o 24

Heto] S Hofstes Fash e o) v &

Zgogets Sy 122 utEAo R A 1 ZE NIHEE A2HT EE fa ol EE 7HA
B2 A B2} A& 7o B oz 9lste] T A nRet e §A AEE H{oto] s A7 YErd oF
OHER o]2oj7 3= Euoli} AZE NIHER st Fa3% 7|23 JAE Hojglith 29 Ee §
o]2ojA AZE Enolor TAEL BE 3=y A8 8 A % ke, AAFTAY 59
2 A By 122 73 9ok FtE Euele ke 557 AZET ofy e} rigid B E flexibledt ZES =
Hr} o =140 7ty gaHEZY] AA Ao A EA4S HAT 5 Qo] #AA, AR, HERAL 2
U e 253 Z2ee B2 $du a5 ojax B AR, LI B A AREA HFT S8 ok
oldjolE L ogE 123 ogg 18 719 i oA de] HGE I QTH1-3]. 53], A 29
ZA3sH dig| 2 dhA 3] S0 23 Astgo g 277 v} o] Aol 55 AR st Ao g SEA
o] BAF 9 8eE F=517] YA F AArte]e]

st& AW oy R AE &9 AT EAS AT

T Corresponding author: Duck-Jei Park (djjpark@hanmail net)

179



180 WAE - 7eq - 4A - uEl

1

S 9k Y $3AE =Yl Aol ERHoln, F  Aldrich)E H7Feta 30T 2 Wz % 600 pmalyts:
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S} castor oili} polycaprolactone diol”7]HF2] HBPUs Al 71 sto] 8ufl Q] acetone A A St = castor oil
(Hyperbranched Polyurethanes)E TAJsto] ZE A= 71HEe] 4 BEAN ZY e 48 4+ Ak
ZH9 EAINA[8], castor o0il¥} 4,4’-methylene HES- 59 | AE X AL prepolymerd] = 7}A] E2};
dicyclohexyl diisocyanate2 7|HF©S 2 biodegradable =M, = 3000, 6000), p01y0194 = 7R BEREEM, =
polyurethaneo] tst AF[9] 5 +EAF 224 o 530, 2000), castor oil %o wz} H|AFLS TR,
castor oil& E-&3t= AF7F AL Qo Table 10 4] Ho]= 744 7“"1 H1~H8o|| 3fg3t= A
2 &Lo A= castor oil, polycaprolactone diol, 22 2y Jgudo
4,4’-methylene dicyclohexyl diisocyanateS 7|HFO &2 4= ES B Ao AE dubH o R AME-EE fRAN Z
B4 B odes gasielon, T /AH 24 el9ele g(Scheme L@)ol 71Z3ko] NCO LEHS
4 #H B4, 53] g2 B4 #ost= x4 AA 7}A| = prepolymerE 7|22 3} castor oile S
of thet aE Aujal JfE WSt it A4S Y (Scheme 1.(b)) 3}t
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Row, EFo|AHEA FHZEE  polycaprolactone T Oy OO, ‘ oo
diol(PCL; Mn = 530 and 2000, Sigma-Aldrich)T} ©]AA] E oo |
oly|o]EXx 4,4’-methylene dicyclohexyl diisocyanate TR T goren
(HMDL, TCDE A-§5101 soft domain JASHET. [ ] [
Aed =g 9 UYE {34 (emulsifien) 2 IR C
dimethylolbutanoic acid(DMBA, Sigma-Aldrich)S % | e T
9] 5 wt%7} =5 ionic group2 +ASIAL, AEA s e g
Lo ol . - . O Oppigmgy O oo L2400
FAFS ¢ 3f castor 0il(CO, Mn = 3000, KPX Chemical) T :
2 AF8-3}9] prepolymerE §HAJ 31Tt Prepolymer A% [ "] e
A 80C ] &=2 gA3hHA 200 rpmo 2 mHlEFY I
AE AL acetoneS L2 A5} 50C %0 Scheme 1. Synthesis scheme of the general WPUs(A), with
A 23} A|(neutralizer)¢l trimethylamine(TEA, Sigma- castor oil(B).
Table 1. Formulation of WPUs.
(unit:mol)
Soft segment Ionic group Castor Oil
Mpre Series TEA
PCL530 |[PCL2000| H;2MDI | DMBA | H:2MDI |Castor Oil| Hi2MDI
H1 3-530 0.0293 - 0.0296 | 0.0101 0.0203 - - 0.0101
H2 3-2000 - 0.0103 0.0104 | 0.0101 0.0203 - - 0.0101
3000
H3 3-530-C 0.0293 - 0.0296 | 0.0101 0.0203 0.01 0.01 0.0101
H4 3-2000-C - 0.0103 0.0104 | 0.0101 0.0203 0.01 0.01 0.0101
HS 6-530 0.0310 - 0.0313 0.0101 0.0153 - - 0.0101
H6 6-2000 - 0.0108 0.0110 | 0.0101 0.0153 - - 0.0101
6000
H7 6-530C 0.0310 - 0.0313 0.0101 0.0153 0.005 0.005 0.0101
HS 6-2000C - 0.0108 0.0110 | 0.0101 0.0153 0.005 0.005 0.0101
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Figure 1. Mechanical property of WPUs.
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Castor oilo] 2|3t £ 7§ Wz} ofgh &2lS o}
A ?—A}ijl-?ﬂ_ulﬁ(FE-SEM, SUPRA40VP, ZEISS)
£ ol&allA AX 27 WS EA R

FEAF ZEedee] JAEy 259 744 B4

S #9lly] §18) wHs A@7I(UTM, LRX PLUS,
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ASTM D638 7o wet A3t AlHS 5 mm,
S 7F 500 + 50pmo] il Zo]7F 80 mmE A 2bale] 500
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gauge length =710 = 33] SAsto] Hatghs Fst3lth

Table 2. UTM result of WPUs.

Young's Stress | Elongation
FU Code = Modulus | af break at break
(MPa) MFa) [%a)
Hi 1.530 194.91 36.77 255,69
H2 | 320040 23.24 - 41.51 a1l
H3 - 3-530-C - 0.80) - 1,54 . 31986
H4 | 3-2000-C 1.38 . 202 124,56
H3 - (-530 - 75.67 - 46.02 . 346.94
HE | 6-2000 816 | 1551 | 529.44
H7 - B=530=C - o W) - 11.53 27861
H& - G- 2000-C - 0.72 12.58 - 034,86
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Figure 13} Table 2+= EAF 28 e UTM =
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* optimal 0 for protein adsorption and cell adhesion is under 65°.

Series | Mean(®) Series | Mean(®)

H1 3-530 85.02 l.i H5 6-530 72.73

H2 3-2000

H6 6-2000 71.75

H3 3-530-C H7 6-530-C 42.48

H4 3-2000-C H8 6-2000-C 33

1]

Figure 2. Contact Angle Test of WPUs.
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Figure 3. FE-SEM image of WPUs.
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