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2 2 Crude MDIZ At 24% 9 Momeric MDI9} B o] k33 Polymeric MDIZ A7) A8 1z 2 2
A F79 HA-d27¢ ARstgen, Monomeric MDI9) WA g A2 osle] Hsla Ae AP vk, w3l
Polymeric MDI= %% Polyol systemo @ St 4h-g& fmdlo] WS Zalstar). 13 284 ZRBo]
32wt%d W 4,4"-MDI9] gako] 98wt% o|4o 2 R EHon, 23 ZE M= 2
ZFES o 20wt% LT FFEOR oF Iwt%h S FAth FFHE 201402 $X 9L v HE 222 Monomer-
ic MDI9] S22 42 384C o422 vtelygr}. Monomeric MDIE of ¢ BqtAiste] o] Lolalm A S 84
ot weA ol F whAlE] s HEA 13} AsuAA 2 oA 23 AshA A, UV §44), Hindered amine”] ek
AE 233t AHgsta, FHYAAZE Benzoyl chlorided AHE8 23} 459 A3} Folx A& APHA 200|3o0] 3,
Dimer A4 0.36wt% ©]3t2 &3 5%},

Abstract: The optimum conditions of the 1st and 2nd distillation had been investigated to obtaine a high quality monomer-
ic MDI and fine reactive polymeric MDI by purification of crude MDI. Effect of additives on the monomeric MDI's color
change, dimerization and the reactivity of polymeric MDI with standard polyol system has been tested. When the monomeric
MDI yield is approximately 32%, 4,4"-MDI content is above 98% in the monomeric MDI at the 1st distillation. When the
separation ratio of initial portion and residue percentage, reflux ratio are set at respectively, approximately 20wt%, 9wt%,
above 2 in order to minimize the content of 2,4”-MDI in monomeric MD)], the freezing point of final distilled monomeric MDI
is above 38.4C. Since the monomeric MDI is inherently unstable in the room condition, monomeric MDI easily changes it's
color and conducts self-polymerization reaction. To increse the stability of monomeric MD], the composition of antioxidant,
which is composed of phenolic 1st antioxidant, phosphorus 2nd antioxidant, UV absorbent and Hindered amine light stabilizer
are used, and benzoyl chloride as antipolymerization agent test are that APHA color is less than 20, dimer content is re-
mained less than 0.36wt% after 45 days storage of monomeric MDI.
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Scheme 2. Oxidation mechanism of Monomeric
MDI.
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Scheme 3. Formation of dimer and trimer.
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Table 1. Analysis Data of Crude MDI

Certificate of analysis
Item
(ICT lot No: 11011991)
2,4”-Diphenylmethane 16
diisocyanate, wt% )
4,4’ -Diphenylmeth:
) iphenylmethane 58.6
diisocyanate, wt%
Oligomer, wt% 39.8
NCO content, wt% 31.9
Viscosity, cps at 25°C 61
Acidity as HCl, wt% 0.006

Table 2. List of Stabilizer

Commercial name(maker)
BHT(Sumitomo chem.)
IRGANOX-1010(CIBA-GEIGY)
IRGANOX-1076(CIBA-GEIGY)
IRGANOX-245(CIBA-GEIGY)
GA-80(Sumitomo chem.)
JP-308(Johoku chem.)
JP-504(Johoku chem.)
DLTP(Yositomi chem.)
DSTP(Yositomi chem.)
Tinuvin-P(Johoku chem.)
Tinuvin-326(Johoku chem.)
Tinuvin-327(Johoku chem.)
Tinuvin-328(Johoku chem.)
Tinuvin-144(Johoku chem.)
Tinuvin-622LD(CIBA-GEIGY)
Tinuvin-770(CIBA-GEIGY)
Acetyl chloride(Junsei chem.)

Ist Antioxidant

2nd Antioxidant

UV Stabilizer

Hindered amine
light stabilizer

Inhibitor of
polymerization

Benzoylchloride(Junsei chem.)
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Fig. 1. Schematic diagram of distill unit 1.

1. Reactor 2. Trap

3. Heating tape 4. Thermometer

5. Condenser 6. Receiver

7. Manometer 8. Cold trap

9. Soda-lime 10. Trap

11. Vacuum pump 12. Voltage regulator
13. Mantle heater 14. Thermometer

15. Capillary
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Fig. 2. Schematic diagram of distill unit 2.

1. Reactor 2. Column

3. Heating tape 4. Thermometer

5. Condenser 6. Condenser

7. Condenser 8. Receiver

9. Manometer 10. Cold trap

11. Trap 12. Vacuum pump
13. Voltage regulator 14. Mantle heater
15. Thermometer 16. Capillary

17. Reflux valve
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Table 3. Experimental Conditions of Reactivity Test of Crude MDI

Content Part Remark
1. Component A
Polypropylene glycol(PPG) 100
(PPG A=60%, PPG B+40%) PPG A:Sucrose base, OV=410
Water 2.2 PPG B : Triethanol amine &
Recipe Silicone surfactants(L-5420) 2.0 m-Toluene diamine base
Amine catalyst(DABCO 33LV) 2.2 OV=470
Cyclopentane 16.0
2. Component B
Polymeric MDI 146 NC0=30.8%

Foaming conditions

Mixing speed : 5,000rpm
Mixing time : 5sec
Temperature : 20C

A 3d EqF WE wagch 1% 80T 4A
3| g8l F 45°ColA A7|RASHA HYA T}
ARE A4&E BAFACG5-9] AFL 3=A
2 Agsided 1ddle Sd¢AAE F7bsta, 2
DAE 12 Absh A A 230 Abspab A A B Bk A
7b 239 A A Package, 223 el 99 A
Hol A 3d AxE & obAA Packaged 5%
w2 A 200ppme A7RE F JAAEY BHEE &

st oeH[10—18].
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=
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Crude MDI= th7} Monomeric MDI o] <f
60%, Polymeric MDIZ} o 40%2 4o} glch.
12} %= Monomeric MDI A&& Zx"Ho2 &
2]t} Monomeric MDIA¥& AAF7| 43 At
Ao]m Um=] polymeric 4&-& Polymeric MDIE
zZAE o F2 A4drh o] AL 85+5°C°ﬂ/"]
Agsed AuA HUHEAd SR (RN
D& $HR2 don, 213 ARV Ay
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98.3 2%0]3, 24'-MDIE 17 2%2 T4},
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Fig. 3. Effect of reflux ratio on freezing point.
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Table 4. Results of 1st Distillation

Test No. ) 5 3 4 5
Service
—Material balance
Bath feed(g) 1407.7 1600.8 1050.0 1002.0 1003.4
After separation(%)
Top portion 30.1 35.13 29.2 33.7 31.5
Bottom portion 69.6 64.71 70.6 65.9 69.3
Loss 0.3 0.16 0.2 0.4 0.4

—Operation condition

Bottom temp.(C) 183—184 183186 183186 182—192 181-191
Top temp.(C) 173—-175 173—175 173177 165—172 165—172
Vac. at top{torr) 0.5-0.9 0.6—1.2 04-0.9 04-0.7 0.4—0.7
Distill. time(min) 105 115 100 95 85
— Analysis data
Top portion(monomer rich)
Freezing point(C) 375 37.8 37.7 37.9 37.7
Hydrolizable chlorine(wt%) 0.012 0.010 0.012 0.014 0.014
Bottom protion(polymer rich)
NCO content(wt%) 30.42 30.60 30.72 30.84
Viscosity(cps at 25C) 280 310 300 205
Acidity (wi%) 0.005 0.007
9lgltl. Monomeric MDI= EA4t" 0 2 4,4'-MDI9] Eelgo] & w& NCOFaFo] Zraste] whgAlol
gl 9 $udo] 39550 Elastomeric $3]  FoiAs 2] Y& e NCOZHel FohdH
o 2obe] Thermoplastic urethanesh SRS 22 Wedo] webalod WEs} A4dch. weba) fay
1 Shoe Soleobell e ¢2AE 38T 4ol &7 o JAAE Bales 20~25%2 wAFT ot

Ha ed, ols #4EH A nAE 9G¥
=Z7] wEojr}. 24'-MDIE $#ghilgolA] Side
Chaing A3t} PATZE vehl7] ool g4
& A3kA7|9, 4,4’ -MDIoj vl5] Hbs-Ado] Fon
2 AshA7te] AR EHo] Ax7l wolxict. Table 1
o] B9} zro] Crude MDIo| 24" 20| 2.54%
Fded 23 FF5EF 14% ol FAHoR
# 4,4'-MDI9] k& 98.6% o]AtelHdrt.

4.3. Polymeric MDI9| 812 A

Crude MDI &¢] 21%%= 1, 23 ZFel <4l
Monomeric MDIZ 25z, U™z 79%+= Poly-
meric MDI2] A Zd] o]&=t}, Monomeric MDI9]

Polymeric MDI= MonomerA % 51%¢} tiis2
MDI&gE<l PolymericAd% 49% % TAEH, oyt
Spece NOC @eFo] 31+0.3%, MWl 25Col4]
180~190cpselc}. Polymeric MDI®] A& w24
3 Az w2} FeHEH 4-2A4e Polymeric
MDI¢9} & Z2|2EFES HME WHAlA Foame]
AL o 7 w3 dA] doEs A7k SA%
v|2ste] AYAFHE Table 60 Vyehh ek uHg-A
< NCO%e}, #5715, B (CIAR)

7} dom el dFE A Fod 84 8A
| MDI 3t} A= 449 EA7 vlzg A3 ¥

¢ T + A9
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Table 5. Results of Fractional Distillation(2nd distillation)

' Test No. 1 5 3 A
Service
—Material balance
Batch feed(g) 715.8 500.7 630.4 632.9
After separation(%)
Initial portion 20.5 18.5 21.3 21.7
Main protion 70.2 69.2 70.6 70.1
Residue portion 8.9 11.2 7.6 10.3
—Operation condition
Borrom temp.(C) 188—191 189—-193 197-200 182—-192
Top temp.(C) 161—166 173—175 178—180 165—172
Vac. at top(torr) 0.2—-04 0.4-2.0 0.25~1.2 0.3-3.0
Reflux ratio 0 2 8 4
— Analysis data
Inial portion
Freezing point(‘C) 36.8 37.1 36.3 36.0
Main portion
Freezing point(C) 37.8 384 38.6 38.4
Hydrolizable chlorine(wt%) 0.004 0.002 0.002 0.001
Residue portion
NCO content(wt%) 32.8 31.7 30.9 30.72
Table 6. Results of Reactivity Test of Polymeric MDI
Polymeric Reactivity(sec) Free foam Foam
MDI Maker cT CT? CT? density color
T (kg/m?)
Lab-1 Lab. sample 9 52 75 23.2 White
P-135K Dow chemical 10 53 75 231 White
M-200 Kumho Mitsuitoatsu 9 53 76 23.5 White
M20S Hanhwa BASF 10 54 78 23.7 White

*1 Cream time *2 Gel time *3 Tack free time

4. 4. Monomeric MDIQ] Ot &l TestZ 1}
Monomeric MDI& ¢ EotAsle] ALolMxE
A HA=ET A FFoz Qs EA4o] AH3lEHY
Monomeric MDI¢} 7} 2 2-&Bo}el Thermoplas-
tic urethane®} Shoe Sole¥-ole]] H&o] ogc}. o}
24 B AAFEE FAE7) Yl A
SFEUAAE AFgdlof gl dd GdHAE ALF
A7 Fig. 49 2oh & $AAE A4S d&
HAAA o] glovt, slEA 13443t waA A9}

T3, A7 Al 33, 1996

Hindered amine %t4A AH4d 34 Aoz
HaelA &35} o $4sisic

FAAE Packagestsil A-4¢ dae Fig. 5ol
ehdntsl o] 7 qbAAY BEEDE e WA
oA £} HoldNT AAFEo T JT A9
A4HE S5} 37440, A¥AIE Radicald
A% oAste AEA 14 dshiAAE BHT, 4
sE¢ $alsht 27 43 AZE DLTP, Foly
AE §459 Radical HAE A sE UVESA
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Fig. 4. Effect of single stabilizer on APHA color.

200
180
160
X
140+ ’
5 120-] e
3 Pt A
T 100+ * //;l
%Z 80— .///
i
60— e /
N e
40+ /-/ s
R s
20 ‘///O L4 L J
0~ T T T T
0 10 20 30 40 50
Time(day)

® BHT+DLTP+ Tinuvin—P

B BHT+JP—308+ Tinuvin—P

A JP—308+Tinuvin—P+1S770

¥ BHT+ Tinuvin—P+LS770

4 Tinuvin—P+LS770

Fig. 5. Effect of mixed stabilizer on APHA color.
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4. Monomeric MDI¢] A3} Ag A3} ¥
u2)87) 98 ¢ HAAE FAd AFH 456d
3 & APHA 90 o)4telglent, Z7+e] <HAAE
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A% 459 A3 3 APHA 200)3te] A+ S d%le
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