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Abstract : Polyurethane adhesive is used in various fields as flexible packaging materials
including a food packaging field. Therefore, the purpose of this study is synthesis of
polyurethane adhesive aliphatic isocyanate, and compares with aromatic
isocyanate. The isocyanates for this test are toluene-24-diisocyanate(TDI), hexamethylene
diisocyanate(HDI), 4,4-dicyclohexyl ethane diisocyanate(H;2MDI), and isophorone
diisocyanate(IPDI). And, the effect of any other diisocyanate are evaluated by several methods
as for curing rate test, accelerate weathering test, and peel strength test. The polyurethane
adhesive using curing catalyst and HDI has adhesion strength of about 560 g/15 mm
between aluminium foil and nylon, about 1520 g/15 mm between nylon and CPP. Those
parameters are similar to polyurethane adhesive with TDI. Also, in case of curing rate, those
are similar to TDI type polyurethane adhesive. Moreover, data of AE as color variation by
QUV tester is equal to 4.12, as 48% against those of TDI type.

which uses

Keywords : polyurethane adhesive, aromatic isocyanate, aliphatic isocyanate, curing rate test,

weathering test.
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Table 1. Materials of Polyester Polyol
Chemical Name Mvc\}lgicglill?r Fll;ﬁ;n E%gx Manufacture
Isophthalic acid 166.2 2 83.1 Ibernatioil Japan)
Adipic acid 146 2 73 Asahi Kasei(Japan)
Honam
Ethylene glycol 62.1 2 sl Petrochemical(Korea)
Neopentyl glycol 104.1 2 52 LG(Korea)
Hydrate monobutyltin 208.8 B B Aldrich

oxide
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Table 2. Materials of Polyurethane

AWE ESAT GHAS A 9F 54 3

o

Chemical Name M.W F}l;lﬁg)}n NCO(%) Manufacture
Toluene-2,4"diisocyanate 174.15 2 483  DC Chemical(Korea)
Hexamethylene 168 9 50 Nippon Polyurethane
diisocyanate(HDI) (Japan)
4,4-dicyclohexyl ethane
diisocyanate(H;2MDI) 262 2 32 Bayer(German)
Isophorone diisocyanate(IPDI) 222.3 2 375 Bayer(German)
(3-glycidoxypropyl) trimethoxysilaneg A}-&3} E muewd Zede JZAd AsA 2F
A, Sdg Aguteo FulE  AldrichAl S Zbzh wisterslar, HDI Ex=w e} HDIA 7
dibutyltin  dilaurate(DBTDL)2}  BASFA}F2] SHAlE AME-st PUBOl AsEwlE AS-s T
N,N,N’,N'—tetramethyl -1,3-propane FA AsAle] E3W]i= NCO/OHL |7}

diamine(TMP diamine)< AF-&3}31 ).

2.2. oEl WY
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Table 3. Formulations for Polyurethane Curing

R RS

Component
NCO/OH
EXP. No. Desmodur | Desmodur Epoxy T.M.P ratio
PU L-75 | N-3300 | oilane | DBTDL | p fe
(Z-6040)
PUA-T 100 9.58 - 0.5 - - 1.8
PUB-T 100 9.24 - 0.5 - - 1.8
PUC-T 100 9.24 - 0.5 - - 1.8
PUD-T 100 9.92 - 0.5 - - 1.8
PUA-H 100 - 5.85 0.5 - - 1.8
PUB-H 100 - 5.64 0.5 - - 1.8
PUC-H 100 - 5.64 0.5 - - 1.8
PUD-H 100 - 6.05 0.5 - - 1.8
PUB-H© 100 - 5.64 0.5 0.1 0.03 1.8
Table 4. Materials of Used Film
. Surface .
Film . Thickness(gm) Manufacture
tension(dyne/cm)
PET 52 25 SKC(Korea)
Al foil - 16 Lotte Aluminuim(Korea)
Nylon 50 15 Kolon(Korea)
CPP 46 70 Filmax(Korea)
224 AFA=E &4 2.25. ¥y =4
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of HlFE R FEI F J0C EF 34 Az £ 80T 4% ¢34 1ux 2844 10 %3¢
QENA 10 23 AZAIHALT. 2 F 60C=E 7} AZAA, 60CE 719" HF =4 2 kgf/en
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S AMEste] SAR A, EAE 9 B2AFE &
IEAe ARy a=EnE 2#3(GPC,
Young-Jin, Korea)E Al&3}e] A& F% 10
%, N E27] 10 ng.2 51 LF-804 29 L A}
g3t o, 25TCoA &l HE:Z slol==
F&e F5S 1.0 mL/minZ 39 431,
| A A 9 B B E 3
Atk Az FAFL ZHA(DSC, TA Instrument,
Q10, USA) &AL HAA7[~E 50 mL/min &
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Fig. 1. GPC chart of polyester polyol.
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Fig. 2. FT-IR spectra of polyurethanes
(PUA~PUD).

Table 5. Physical Properties of Synthetic Resin

B o, | Ad e | Ve ooy | mee | Mol
PE 1.1 Y-Z 1.35 - 5,300
PUA - Z 0.28 -2.1 31,000
PUB - Z 0.27 -8.7 32,300
pPUC - Y-Z 0.27 -4.4 28,200
PUD - Z 0.29 -15.0 28,800
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Fig. 3. GPC chart of polyurethanes
(PUA~PUD).
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Fig. 4. DSC curve of polyurethanes
(PUA~PUD).

3.2. 24 AH

32.1. 3s& A ¥

TDIA ZAstAIZ vlwstdS -9 HpMDI 2
L E AMESE EE et JZATE 27 E 3
OFIF W= A At o, e o]AAlol|o]
E RLuE Age 9w JAAeL zbe]
7F gidth. HDIAl ZAsAE AH&83st9S A5
o] iAoldlo]E Ri-wd EE] 9w A9
Aa&2 Aol7l ATk wEkA] T3 HsA
E AHESIAS AT olAloMolE R
A%k E2] e AsolA F AolE B
o] A @k¢tth ey TDIA 7 3kA < HDIA 7

R RS

i}xﬂe Hlastd TDIA 4 skA7F w4 skAg
S YEeh9l 3, HDIAl =ww ¢t HDIA 7234
% AHEskaL, FAA FSuleh olulFu] 55 AL
439 S 45 TDIA Zx=we} TDIA 7 8hA|
% AHEEER S A9k Akl A Aozt §ldd
t}. A3g& AP A= Fig. 5~79 YeERR T

120

Curing rate(%)
8 8 8§

I
S
L

N
=1
L

o
L

Time(hr)

Fig. 5. Curing rate of TDI hardener at 60C.
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Fig 6. Curing rate of HDI hardener at 60C.
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Fig. 7. Curing rate of catalyst at 60°C.
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vre ZhS JERITh 135ToA 3087 dE
ZE H2=E $9 Nyl/CPP7F FE+ HDIE:
wel HDIAl ZAsAE Abg3tal AslEulE A
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IPDIE =M E A123t1 HDIA A3AE Al
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7} 744 Ao, TDIE X9} TDIA 73k

o9} HDIAl ASAE AHgsta AstEuE A E AHget A9 AEFe] 8571 WAAH R}
B3RS A9 520 go® Mg = fs UE 714 Aetdth TDIA A3AE Ag3E 750l
Wlew, TDIX:=w$l TDIA A3AE A& E olAAoMEER WHAHTE= A4 J3F
SRS A 480 gol SAH U 23 IPDI & FA ¢oth TDIXx=m ¢ HDIA A S A}
Ry E AlE-sla HDIA A3AE ALE3H9 S 23 A AERS 646408 F7AH LT WA
A7t 280 go= 7hE vre s JERATh S Yo AW olAAjoldo]E B
120TCl A PET/AIZF H&E Al¥> HDIEx & AL&35l3 HDIAl AsiAE A&39e 74
Table 6. Peel Strength at 23C, 120C, after Retort

PUA | PUB | PUC | PUD | PUA | PUB | PUC | PUD | PUB

-T -T -T -T -H -H -H -H | -HC

" Al/Nyl 550 | 520 | 410 | 390 | 420 | 480 | 380 | 310 | 560

Nyl/CPP | 1,500 | 1,410 | 1,250 | 1,050 | 1,320 | 1,380 | 1,210 | 1,040 | 1,520

Al/Nyl 120 90 80 60 90 80 40 40 130

120C | Nyl/CPP | 480 | 450 | 350 | 310 | 440 | 410 | 310 | 280 | 520

PET/Al 110 90 70 50 80 80 40 30 110

After Al/Nyl 990 | 910 | 780 | 720 | 830 | 80 | 720 | 510 | 980

(E%%)Et) Nyl/CPP | 1,200 | 1,120 | 980 | 810 | 1,150 | 1,020 | 850 | 680 | 1,250
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