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Abstract

The reactivity of modified diphenyl methane diisocyanate (MDI) and its reactivity were studied by
optical microrheology. The low viscosity liquefied MDI was prepared by the reaction of monohy-
droxy small molecule alcohol, polypropylene polyol (PPG) with MDI. The effects of the molar ratio
of MDI/PPG/mono hydroxyl alcohol and the change of molecular weight of PPG on the apparent
properties, stability and reaction activity of MDI modified by liquefaction were studied. The re-
sults showed that liquefaction modification with the NCO content of 18% to 21%, viscosity in the
range of 310 to 360 mPa-s obtained under condition of the molar ratio of MDI/monohydroxy small
molecule alcohol is in the range of 8.0~10.0 and the molar ratio of MDI/macroalcohol in the range
of 18.0~21.0. PPG molecular preparation of liquefied MDI viscosity has few effects. The results also
showed that liquefied modified MDI could react well and form better crosslinked network po-
lyme.
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Figure 1. Synthesis routine of liquefied modified MDI
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Table 1. Effect of different molar ratios of MDI/PPG/M-OH on the viscosity and NCO content of samples
# 1. MDI/PPG/M-OH A [EIEE/REL 3T HE R FE FI NCO &= IS/

PBES MDIPPG/M-OH PPG {11 M, R #EE5C) iiﬁg’,ﬁf “ Rt

1 19.12/0.72/2.00 2000 11.12 - - ER T ES

2 19.12/0.96/2.00 2000 9.76 343 20.70 Fase

3 19.12/1.00/2.00 2000 9.56 310 19.05 FasE

4 19.12/1.08/2.00 2000 9.19 318 18.85 FasE

5 19.12/1.14/2.00 2000 8.93 356 18.68 FasE

6 19.12/1.28/2.00 2000 8.38 410 15.29 1d FHREEEHK
7 24.52/1.00/2.00 2000 12.26 583 20.99 1d EREEEIK
8 23.08/1.00/2.00 2000 11.54 546 18.13 1d EREEEIK
9 21.06/1.00/2.00 2000 10.53 356 18.35 FasE

10 17.92/1.00/2.00 2000 8.96 310 16.82 FasE

11 16.35/1.00/2.00 2000 8.18 565 15.38 1d JERiBER
12 19.12/1.00/1.04 2000 12.58 - - EiRFES
13 19.12/1.00/1.32 2000 11.52 1687 24.03 1d EREEHE K
14 19.12/1.00/1.60 2000 10.62 456 19.99 1d EREEHE K
15 19.12/1.00/2.56 2000 8.38 302 17.43 FasE

16 19.12/1.00/3.42 2000 7.06 232 16.31 FasE

TS, BEIK TR RS MDI 2 TIE PR, A5 EH% R, ERRAT MRS, 1
BG4 (1) MDI, 2 3] —Fhid R AR R A LR BRI [6]: 24 PPG B4R &, 1A &R NCO i
(R 3 ~F P2 3G I, F 42 (137 85 MDI 231K BERRAIS, A R -5 7 BSR40 T BEBUA AR R B,
FEHR[7]. R M-OH &I, #1475 8 TP o FE R, FERFKE]. BT M-OH 5
NCO M #|FufEH, Frll M-OH FE1ELRUE— & R FEAFR B MR &4 T, BT

4ERF W], MDI/M-OH JE/RECELAE 8.0~10.0 Al MDI/M-OH EE/RIC EL7E 18.0~21.0 JElE N, 15550
4 310~360 mPa-s. NCO Jii & 73 %4 18%~21%. #37E [ {L MDl.

3.2. PPG S FEXRLEE MDI FHE RIS

7t MDI/M-OH JE/REC L 7E 8.0~10.0 1 MDI/PPG £ /RECELTE 18.0~21.0 JulE P, 7% PPG 43 F &%}
WA MDI RS K AR e P, 45 LR 2.

5 IR PPG 7 TR IR B A G OB, AR ARBIE .. T LA NCO H it PPG F=4)°F
P15y F- RN AR AL SOE MDI B RO, {HU2 BT NCO fy&iziz KT OH, LL NCO i1 PPG 7=
Wy 7 LEARST BN, Ak et MDI R RS A PR

3.3. #EtE MDI B EH

B d 23 ) AR R L L FALI 52 (XGRS R L. NCO & B AMLE WA B R 1 (MV D) EEAT
TN 15 d BREZING, O 1 A RIRAEME A AR E TR, 0 IEE T 25°C. 45°C A 65°C HEAT I AIE BEAT
e, SERIKE 2, &3,

DOI: 10.12677/ssc.2018.61003 18 & AL ZER I


https://doi.org/10.12677/ssc.2018.61003

Table 2. PPG molecular weight of the sample viscosity and NCO content

= 2. PPG o FEXHMFEEF NCO 22N

B b PPG ] M, R1E %)% (25°C) mPa's FaE
1 2000 9.19 321 FaE
2 3000 9.19 328 fas
3 4000 9.19 332 faoE

24 —=—257C
1+ 457 360
23’—‘—65'0 .
= 1 - ./A ~
§224 . P e e e e S PP
oy e =
fEn 21 =
~ ] 1320
N [
~ 201 ‘%
1 meows 1300
19 -
181 . : ‘ . ‘ 280
0 3 6 9 12 15
BE ()

Figure 2. Liquefied modified MDI viscosity and NCO content
changes over time
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Figure 3. The MVI of liquefied modified MDI changes with
time
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Figure 4. Curve of MSD with time curve in curing reaction process
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Figure 5. Macroscopic viscosity factor (MVI) changes
over time

5. EMFEEFMVIBES T E L

o
=]
e

o

80 100 120

0.16-
0.12-
o
£ 0.08-
c
m
0.04 -
—e— Akt MpI
0.004 o —a— BRI MDI

80

oA

20 40
BFTE] (min)
Figure 6. Elastic factor (EI) changes over time
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Figure 7. Gel time points in the curing reaction process.

B 7. B R RE R B A E)

DOI: 10.12677/ssc.2018.61003 21 A AL 2RI


https://doi.org/10.12677/ssc.2018.61003

tH %

RERALEcHE MDI; MDUM-OH BS /R ELAE 8.0~10.0 il MDI/K 4T % JRE B /R IR LLAE 18.0~21.0 T 1,
135 NCO 7t 4y 18%~21%, B4 310~360 mPars HIALITE MDI, HEa5E . PPG 4 T HIAS L3
B PE MDI R LRI/ o

2) S RS (R ] S 573 R L 50 340 77 AR (MISD) ik R - (B 2 XL 6 [ 7 (M)
B (A2 A M 22, 5B EUE MDI FE Ak s SO e b S SIVE R AT AT BB R SC R R 25 B 510
FLAEE— 52 119550, ARVIE B 301 J5UR B4 70 3 0 6 SR RT3 P8

B oW

LR R H (1604a0802113) .

SE WK
[1]  PMC, PMEE, 28 BREREER AL Gk MDI AR F= T2 [J]. R &E Tk, 2015(5): 30-33.

[21 FEK, #hEENE, R/, & T PURIMAKR RIS MDI BRI FE[I]. AL22 37 5 & 00 74 8k, 2015, 13(1):
61-64.

[3] Saralegi A. -and Etxeberria, A. (2013) Effect of H;,MDI Isomer Composition on Mechanical and Physico-Chemical
Properties of Polyurethanes Based on Amorphous and Semicrystalline Soft Segments. Polymer Bulletin, 70, 2193-2210.
https://doi.org/10.1007/s00289-013-0930-3

[4] RE, TU%T, EER, & 5 aURMR S S AP EUE ) R0 g 72 FE[d]. SRR ok, 2013, 28(1): 44-46.
[5] XS4y BEERFERTFMIM]. Jbat fh Tl AR, 2012.
[6] =%, M. WRSTFESFHEMRAL]. HERSSHA, 2010, 30(3): 132-135.

[71 Monico, C., Belcastro, G., Vanzi, F., et al. (2014) Kombinera enda molekyl manipulation och Imaging for studier av
protein-DNA-interaktioner. Jove, 90, 3791-3796.

[8] WA, KT, TR, S0 MDI AL B S Be TR S A& ORI i IR BRI 3R 0], SE 2R Ll 2010, 25(2):43-45.
[91 REAF, T, BHLR, . HET RO R IR R B0 OB R E D] & F#RHRHE 5 TR, 2017,
33(4): 100-106.

[10] Larsen, T.H. and Furst, E.M. (2008) Microrheology of the Liquid-Solid Transition during Gelation. Physical Review
Letters, 100, 146001. https://doi.org/10.1103/PhysRevLett.100.146001

Hans )X
PR RN R

1. FTFF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THSIRHELSE: [ISSN], HIAMITI ISSN: 2161-8801, HJJw#if
2. FTFFHIPIE T http://enki.net/
Ao« B BRSCHEREE” BEN, BIANSCEbRE, BRI

AEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : ssc@hanspub.org

DOI: 10.12677/ssc.2018.61003 22 & AL ZER I


https://doi.org/10.12677/ssc.2018.61003
https://doi.org/10.1007/s00289-013-0930-3
https://doi.org/10.1103/PhysRevLett.100.146001
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ssc@hanspub.org

	Study on Liquefaction Modification and Reactivity of Diphenylmethane Diisocyanate (MDI) by Optical Microrodulus
	Abstract
	Keywords
	光学微流变法研究液化改性二苯基甲烷二异氰酸酯(MDI)与反应性
	摘  要
	关键词
	1. 引言
	2. 实验部分
	2.1. 主要原料
	2.2. 主要设备及仪器
	2.3. 液化改性MDI样品的制备
	2.4. 液化改性MDI的固化反应研究

	3. 结果与讨论
	3.1. MDI/PPG/单羟基小分子醇摩尔比对液化改性MDI黏度的影响
	3.2. PPG分子量对液化改性MDI黏度的影响
	3.3. 液化改性MDI的稳定性
	3.4. 液化改性MDI制备聚氨酯弹性体的反应性
	3.5. 液化改性MDI制备聚氨酯弹性体的凝胶时间

	4. 结论
	致  谢
	参考文献

