Polymer(Korea) Vol 24, No. 2, pp 149-158 (2000)

MoE 3, 298 AES dATeRN AUAE

0 Atk fERd 9 HYede F

ARNRE AT FEHE R F ANZE A RS 9F 424 52 gt Aud g9
ANAAY Zanoss HPRHAE £3A7] B, @A S el A 19859 166704

gzl

4E ZDeADY AT 54

o) g¥ -3 &*-zY¥%7
st g e, TSolaeh(R) A7y
(199913 89 132 H4)

5.0
2ERFA

Synthesis and Characteristics of Highly Oil-absorptive
Expanded Polyurethane

Yong-Hun Lee, Weok Kim*, and Wonho Kim
Department of Chemical Engineering, Pusan National University, Pusan 609-735, Korea
*Research Team, DongAh Chem. Co. Ltd., Kyungnam 626-120, Korea
Yo-mail © whkim@hyowon.cc.pusan.ac.kr
(Recetved August 13, 1999)

2 9 FHdol 8 E EYf " (EPU) & AZ317] $35}e] soft segment2& F-H-4
polyol?]l polypropyleneglycol (PPG)& A}&-3l1. hard segment=E toluenediisocyanate
(TDD) ¢t H,08 AHg-3t%Tt. Soft segment Frako] Ffdat WA ] 71A4% HA4d A&
o zAMEl7] 9ske] PPG w4 2x18k (M, 1000, 2000, 3000)¢] wa} one-shot o2 EPU
£ Axg A3 PPG HEAFo] 300094 100002 Z42E84E FH33 A= 47
1460% <4 3010%, 0.26 kg;/cm?elA] 0.55 kg,/cm?2 FAle] Z7}8}9ith. Hard segment 3+t
vi¢l (isocyanate index, »=[NCOJ/[OH]) o] 1.09lM 123 Z7}84% allophanates}
biuret A3 Ao 7118l EPUS A37%7} (.56 kgi/cm®o| A 0.95 kg/em?® 2715190
1}, surfactant (S-A)¢] ke 1.0 pbwollA] 2.5 phwE Z27184E closed cell 7% FAow
Qlale] E&ako] 3634% 94 3312% = HAEE & F U

ABSTRACT: Oil-absorptive expanded polyurethane (EPU) was prepared with a lypophilic
polyol, polypropyleneglycol (PPG) as the soft segment, and toluenediisocyanate (TDI) and H,0
as the hard segment. PPGs having various average molecular weights (3, : 1000, 2000, 3000)
were employed to investigate that the soft segment content was consequent on the oil-
absorptivity and the mechanical properties of the EPUs. As M, of PPG was decreased from
3000 to 1000, the oil-absorptivity and the tensile strength of the EPUs increased from 1460 to
3010% and from 0.26 to 0.55 kg/cm? respectively. As the hard segment content ratio, »
(INCO1/[CHI) was increased from 1.0 to 1.2, the tensile strength of the EPUs increased from
0.56 to 0.95 kg/cm? due to the formation of allophanate and/or biuret bondings. However, as
the surfactant (S-A) content was increased from 1.0 to 2.5 pbw, the oil-absorptivity was de-
creased from 3634 to 3312%, due to the formation bf closed cell structures.

Keywords: oil absorption, expanded polyurethane, cell structure, polyol, isocyanate.
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Scheme 1. A process of EPU formation by one-shot
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Table 1. Qil Types in ASTM F-726
i viscosity range )
oll type (m? /s, 16 C) example
light 3~10x107° fuel oil

medium 100~300%x10"%  nondetergent motor oil
heavy 1000~3000x10® bunker or residual fuels
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Figure 1. Cell size according to the mixing speed.
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Figure 2. Oil absotption and tensile strength of EPU
according to the mixing speed.
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Figure 3. Photographs of cell structure according to the mixing speed: (a) 500 rpm (% 18), (b) 1000 rpm (< 18), (c)
1500 rpm ( x 29), and (d) 3000 rpm ( x 29).
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Table 2. Recipes according to the Change of PPG Molecular Weight at Constant Equivalent Ratio and Con-

stant Blowing Agent Content (unit : pbw)

constant equivalent ratio

constant blowing agent content

PPG 1000 PPG 2000 PPG 300D PPG 1000 PPG 2000 PPG 3000
PPG 100 100 100 100 100 100
TDI 69.7 34.8 232 69.7 61.0 58.1
surfactant 15 15 15 15 15 15
catalyst 0.2 0.2 0.2 02 02 0.2
blowing agent 54 2.7 1.8 5.4 54 54
Q7 3500 .60
E\’E 3000 ._.D E 30001 . I%Hau’o of oil absorption—l 5 Jg
- 06 = . . . 8
2 2500 ' < 2 25004 0 5
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2 2 e} =)
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Figure 4. Oil absorption and density of EPU as a
function of M, at constant molar ratio of PPG/H,0.
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Table 3. Recipes according to the Contents of
Blowing Agent and the Isocyanate Index (unit:
pbw)

blowing agent  isocyanate index
1.8 36 5.4 7.2 100 105 110 115 120

PPG 1000 100 100 100 100 100 100 100 100 100
TDI-80 36.654.973.191.469.773.176.680.1 83.6
surfactant 1.5 1.5 1.5 1.5 15 15 15 15 15
catalyst 02 02 02 02 02 02 02 02 0.2

blowing agent 1.8 36 54 72 54 54 54 54 54
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Figure 6. Oil absorption and tensile strength of EPU
as a function of blowing agent content.
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Table 4. Surface Tension of Reactants

reactants surface tension (7, dyne/cm)
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Figure 11. Photographs of cell structure according to the surfactant content (x29): (a) S-A; 1 part, (b) S-A; 1.5
part, (c) S-A; 2.0 part, (d) S-A; 2.5 part; (e) S-B; 1 part, (f) S-B; 1.5 part, (g) S-B; 2.0 part, and (h) S-B; 2.5 part.
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immersion time.

heavy oil2]
wE FA
=A Yehd

Oil/Water E8H0MS] ERaE U4 3d 7
290] dolute RAA Y FRFE A A}
o B3 71§ EAAMY EPU &5 AES A}
Atk EPU+= PPG-10 (100 pbw), TDI-80 (80.1
pbw), AHZAA (S-B:1.5pbw), DBTDL (1.5
pbw) et H,O 5.4 pbws ©] &3l BxAIZL 41
£ F4% ¥slE AT 29 AH 308 5 o
o FoEke Jepiden o] we] F4Ee 620%
O|RAIL 24A1771R] WL gle Aom RAEATH
o] A& Figure 12¢] Jeplict. o] o B

A% HETH gol FRERE el
B oile) Po]

Aoz F49r,
Sodl Al

L2ng EFfFe

H¥ EPU 998§ A& 27, &2 EPU yif =
EF4ER BEda oF ot EAsing /A
polyolz 74€ EPU:= 718 AEE d92ez
Fre F USe ¢ F Ao

Figure 134 light oil/& EFA M) EFhHa

FrEe 43 2 238 =AEE 9 #=A
7} 3.5 mm o)A w 3790% ~3880% = Hujel &
FEE Jehlided, 5% F/3]
sl E3 heavy oil/B &
ure 149d] JER Ble} 2ol &

G 6.0mmz E71E o 5
2317% 2 F7)sl9.eH light oille] 799}

o] FNBFE FrBL oK

==
=

Tlo
ol

3
B

160 % 9| A1
]

Zo| ¥

L

2T "1
EPUS} 7189 B&nsol
7}ate A zd EPU7

o o rir o

du —

E2|0 Al24d A2% 2000 3¢

ghol g4 54
4000
PO 5
—8— Water
O Light oil
® 3000
[
k]
8 2000; ‘
o B
3 s
& 1000 ;
o
f:; e .
i 01
o 1 2 3 4 5 6 7 8

Thickness of oil layer {(mm)
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