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Q 9 FoAlol ¢4 wx Zejedlet(EPU)E AZ317] 98t soft segmentZi= THA
polyolql polvpropyleneglycol (PPG)E A}&3li hard segmentZ&=
(TDD) 9} H,0& Ahgsldnh Soft segment-8Hafol A 2EH 9] 7|AIH SAd vz
g ZAWH] 9sted PPG R@ 2z (M,/1000, 2000, 3000)0] wal one-shotg 0.2 EPU
2 Az$ 2o PPG HFEasko] 30000k 100022 ZAES5E F43n 3yse 47
1460% 9l A 3010%, 0.26 kg;/cm’ Al 0.55 kg/em’&Z EAldl %7181} Hard segment ¥t
H]¢l (isocyanate index, »=[NCO]/[OH]) rol 1.00l4 1.28 =Z7}84% allophanate}
biuret 2% Aol 7108l EPUS Q1 34AE 7 0.56 kg/ecm?al 4 0.95 kg /ecm?2 Z7lslgo
1}, surfactant (S-A)e] gt 1.0 pbwoll 4 2.5 phbwz Z7184E closed cell %9 dAdoz
A3led Fho] 3634%4 3312% 2 LABL ¢ 4 Advk

toluenediisocyanate

ABSTRACT: Qil-absorptive expanded polyurethane (EPU) was prepared with a lypophilic
polyol, polypropyleneglycol (PPG) as the soft segment, and toluenediisocyanate (TDI) and H,O
as the hard segment. PPGs having various average molecular weights (M, : 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, »
([NCOJ/[OH)) 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 of 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
method.
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Table 1. Oil Types in ASTM F-726

viscosity range
(m?¥s, 16 )
light 3~10x10 fuel oil

medium 100~300x10"®  nondetergent motor oil
heavy 1000~3000x10°® bunker or residual fuels

oil type example

4ok, ASTM F-726¢] uJepd AgdHe #3L
Table 17} 2t} Mesh basket (200 x 200 x 20 mm)
& testoild] B2 thg FEE AL B F, A
o] 30x Fo FAE FZsIGc) o #F& 33
et T Hag (W,) & Adsict EeldadHz
g 4z oM 2x g EPU9 71 288 ol&
Bhd 80x90x13mm F7]e] ALHA AHEL A=
g ¥ 1 #AE F334(W)). Mesh baskets}
A HE §7 test oilol]l FHAIA A|Ho| 0L FH
3] F73HA & 8 mesh basketm A|HEE A
AAY] 3025 THE #AT F #AE 43
Qo (W), AEL 39 vHEd HFghe Adsd
o 20%0l4 &7} A7 2709 A|HE o A
sl Wik AE .

Water/oil E@AAe F/3F 33 A
water/oil& &4/F#% EPU9 71ed 388 80
x13x6mm A7|2 3/ME Zehd & dARr|=
£33 oitg EPURRE R2AA 429 731 &
T YA

FHT AL 4] (D 2o

W"‘Wm_Wf

Percent oil adsorptivity=— W x100 (1)
f

Aq71M, W, 1 718& F/E F A4 74
W..: mesh basket T-A
W; : &% A EPU 34

AFZE A1¥S& ASTM D-3574¢) wa} dog-
bone o] AU G ALEEY R, AHe] FAE 125
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(UTM, HounsfieldA}, Model 500L)9] Q1 Z&£r =
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Figure 1. Cell size according to the mixing speed.
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Figure 2. Oil absorption 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 (x18), (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 ageﬁt content

PPG 1000 PPG 2000 PPG 3000 PPG 1000 PPG 2000 PPG 3000

PPG 100 100 100 100 100 T 100
TDI 69.7 348 232 69.7 61.0 58.1
surfactant 15 15 15 15 15 is
catalyst 0.2 0.2 0.2 02 0.2 0.2
blowing agent 5.4 27 1.8 54 54 54
07 3500 l 60
oy ] oy --@-- Ratio of oil absorption &
® 3000 = 3000 I - i ?p 55 E
8 .06 g Q
2 2500 < 3 2500 50 E
=] 05 9 S 2000 45 =
o o o ©
= 2000 = T 1500 4 S
.6 .04 Z) '6 .3
- 51 .35
o 1500 o3 O ° 000 N e
b = - R j =
K . [—e= Ratio of of absomtion | & 500 ~¥- Tensie strength 2
1000. 02 0 25
0 1000 2000 3000 4000 1000 2000 3000

Molecular weight of PPG
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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o] Wy AL AL (Table 22%), Figure 59 el
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u}a} %‘?r'%% 3010% A 2880% & ©f$ A3
2Aasty IR REE 0.56~0.27 kg/em*2 2A 7
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Figure 5. Qil absorption and tensile strength of EPU
as a function of M, at constant blowing agent content.
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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 54 7.2 100 105 110 115 120

PPG 1000 100 100 100 100 100 100 100 100 100
TDI-80  36.654.973.191.469.773.176.680.183.6
surfactant 15 15 15 1.5 15 15 15 15 15
catalyst 02 02 02 02 02 02 02 02 02

blowing agent 1.8 36 54 72 54 54 54 54 54

3800

— 80 <
¥ 3600{ [o- 3
8 ~
§ 3400 .75 g
2 £
ﬁ 3200 g,
‘S 3000 .70 -3
S 2
S 28001 ]
g ~%— Tensile strength 65 S

2600 oE

3 4 5 6 7 8

Water content (pbw)

Figure 6. Oil absorption and tensile strength of EPU
as a function of blowing agent content.

pbwel EPUZ} o R A37258 tepigien ol
Ae BEA YrzHE 2277} g4EeE <
4 7z pEA s de A
B
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A% Dzt 2A7] CO, ol st ¥ F29
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e 71AE B Zasdn.
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Figure 7. Internal temperature change of EPU dur-
ing blow reaction.
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2 isocyanate group FA #<l, Figure 8)d+&
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EPUS| 7t 4hg-& Ui BW G L o] &alo] yhgo)
Aoz JHd 7tn =g FYs7] s
EPU9] JAFZ=E FH3 o8y FHHFS =4}
sttt ol A3} Figure 9o Yebd ule}l Zof iso-
cvanate®] AMg-8o] ZFv}(Table 3 #HZF)E+E
biuret/allophanate Aoz sl AT =
0.56 kg,/em®| A1 0.95 kg,/cm®2 Z7}stg ).

T3} isocyanate indexZ 10094 1052 Z7}4]
Ag& o AHTE F7hgol Ao FHF F
Al @A F7Held ). o= index7t 1009 Z$ 9
|4 2= 2doldl 9)sle] isocyanate/polyol, iso-
cvanate/H,02] vhgoA] 4~xgl -NCO groupo] #
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biuret ¥h-gol AM8-2 39| isocyanate ol ¥
% Zlo odt oz Poddr). o} isocyanate
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Figure 8. FT-IR spectrum of EPU (isocyanate in-
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Figure 9. Oil absorption and tensile strength of EPU
as a function of isocyanate index.
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Table 4. Surface Tension of Reactants

reactants surface tension (7, dyne/cm)
H,0 85.7
TDI 69.8
PPG-1000 60.0
PPG-2000 60.0
PPG-3000 60.0
S-A 380
S-B 416

ARG e EHAE 24 Fe ¥x] @E Ao
2 Uetd S-BE A8 d7 bda 28 FF
g Jehliglch o)A Table 4049} o] S-B
o] ¥EFo] S-AXt} &7] gl f B open
dg 45y Y8 Rez AIAAG. Light oilel
& 22 4] heavy oiloll thgt AF Aol {4}
&t

Figure 11¢l vehbd A< Faldo]y] 217 3}
o] S-A¢} S-BE A}8-3% EPU¢ A& v]idle] &
uj S-BE A}&3% EPU7} closed cell portiono] &

ol 7t pbw o]4 A}
|5 HAeEs AWEXA e g Z7ld 2 closed
72 /el 2asgt °

Ao} gagol
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Figure 11. Photographs of cell structure according to ihe surfactant content (x29): (a) S-A: 1 part, (b) S-A: 15
part, (c) S-A; 2.0 part, (d) S-A; 2.5 part. () S-B: 1 part, () $-B; 1.5 part, (g) S-B: 2.0 part. and (h) S-B: 2.5 part.
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a function of oil layer thickness.
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