£EHBRLESZR Vol.33 No.5

Journal of Tianjin University of Science & Technology Oct. 2018

B33 B
2018 4F 10 H

DOI:10.13364/j.issn.1672-6510.20170073
HFHRREEA: 2018-04-11; #FHARMUE: http://kns.cnki.net/kems/detail/12.1355.N.20180411.1440.012.html

BEME-N, N-Z R R PR E8 T = AT AT

NEH, WEH, FRAX
(RERHE AL T 5 R2ERE, K 300457)

B OE: RRRERTHENTT 5 A AR T B LB AT R BEIEAT i M R A E (PU) 49 N, N-="F & 7 Bt (DMF)
TR R E IR, SR Mk By AR xR B OB AT AT, AR RIB AR ARG T RARAERRK
JE BTG AR, RIF R ERE T 49 PU-DMF-H,0 = TAE A= 25 CF 4 #3k 49 PU-DMF-Nonsolvent =5TA8
B, &R AW Z0AB PR KL F I 15 PU-DMF 4, M A8 B Ak, R F LA PU-DMF 4h; RRIER
Aoy = A EG T EALE L PU-DMF 40938 & HeoK | W 8% | LB | 57 R BR 09I 1 R 38 K. i 1348 3F PU-DMF-
Nonsolvent 4k 2 4948 % 47 4 , A EAF % PU-DMF-Nonsolvent = T4k & PU BL4E B ik A 6948 5 B MLILIRAL T —FF
ik, A S SR PU BARAE T Bab 35 5

KR WA MAHE; ZJuME; AL

hES S TQ323.8 MHEPREE: A XERE: 1672-6510(2018) 05-0051-06

Study on the Phase Behavior of PU-DMF-nonsolvent System
LIU Meihui, SHEN Huiling, WANG Shuangshuang
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Tianjin 300457, China)

Abstract: The solutions of polyurethane in N, N-Dimethylformamide were titrated with water, methanol, ethanol and iso-
propanol, respectively. The cloud point data were obtained with this titration method and regressed with the lined cloud point
equation, which shows the degree of linearity was relatively good. The ternary phase diagrams of PU-DMF-H,0 system
were obtained at different temperatures and those of PU-DMF-Nonsolvent system were acquired in different coagulation at
25 “C. The results showed that the position of bimodal line in the ternary phase diagram was close to PU-DMF axis, and the
bimodal line approached PU-DMF axis with the decrease of temperature; the position of bimodal line of the ternary phase
diagram in different coagulation close to PU-DMF axis went from water to methanol and then down to ethanol and finally to
isopropanol. The study of the phase transition behavior of PU-DMF-Nonsolvent system provides a method for further studies
of the phase separation mechanism of PU-DMF-Nonsolvent ternary system during the solidification of PU film and also of-
fers some theoretical guidance on the preparation of high performance PU film.
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Tab.1 Cloud point experiment data of the ternary system of PU-DMF-H.O
e mlg ¥ (DMF-H,0) /mL e mlg ¥ (DMF-H,0) /mL e mlg ¥ (DMF-H,0) /mL
PU  DMF (pomr) PU  DMF (pomr) PU  DMF (pomr)

02090 19.84 0.72(0) 02030  19.79 0.95(0) 02035 19.81 1.51(0)
0.1989  19.81 0.86(15% ) 02007 19.83 1.14(15%) 02044 19.84 1.82(15%)

10 0.1998 19.80 1.05(30% ) s 0.1995 1991 1.42(30% ) 55 02035 19.83 2.27(30% )
0.1983  19.82 1.36 (45% ) 02001 19.82 1.83(45% ) 0.1985  19.81 2.95(45% )
0.1996 19.81 1.93 (60% ) 02001 19.81 2.62(60% ) 0.1996 19.82 4.30(60% )
0.1998  19.80 3.27(75%) 02007 19.84 4.55(75% ) 0.1990 19.80 7.85(75% )
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Tab.2 Cloud point experiment data of the ternary system of PU-DMF-Alcohol at 25 C

mlg v (DMF-H![i£) /mL mlg ¥ (DMF-Z, %) /mL mlg V (DMF-5¢ N ) /mL
PU DMF (ome) PU DMF (pome) PU DMF (pomr)
05036  9.50 5.80(0) 0.5019 9.53 14.95(0) 04989 949 16.05 (0)
05027 951 6.84 (10%) 0.503 1 9.52 17.08 (5%) 05023 950 18.85 (5%)
05038  9.54 8.25(20%) 0.504 1 9.51 2025 (10%) 05032  9.56 20.00 (10%)
05045 951 10.55 (30%) 0.503 5 9.53 22.65 (15%) 04993 953 23.95 (15%)
04989 950 14.95 (40%) 0.503 2 9.52 27.40 (20%) 04990  9.49 3225 (20%)
04987 947 26.85(50%) 0.499 7 9.47 37.95(25%) 0.5049  9.50 40.40 (25%)
0.502 0 9.49 60.00 (30%) 04991 947 72.50 (30%)
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Fig.1 XRD patterns of PU films prepared in different
nonsolvents
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Tab.3 Crystallinity of XRD data of PU precipitated in
different nonsolvents
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