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Figure 1 The sketch of the device collecting the nascent fiber
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Figure 2 The sketch of the device collecting the nascent fiber
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Figure 3 The relationship between the concentration of polymer solution and the crystallinity

of PAN films through expelling the solvent by double diffusion
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Figure 4 The relationship between the viscosity and concentration of polymer solution
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Figure 5 The rheological curve of polymer solution with concentration of 22% at 60°C

— 10m/h
—— 20m/h

—— 40m/h
—— 60m/h
80m/h

Ay
‘ “\ i "
W, i
v,\: %‘W
‘E““w\‘ m"’“wm~mm80m/h
My, g, MWMW
o g, 60m/h
Mg S50 40
‘“””'-‘ww,wm,,wm,, 20m/h
I1(')m /h
0 10 20 30 40 50 60

6 R 2 AT AR S0 £F 4 XRD i 2

Figure 6 The XRD curves of nascent fiber through different jet rate
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Table 1 The crystalline structure of nascent fibers through different jet rate

W5t 22 3 % gL/ % dii RS /nm 45 AL/ AR R
10 33.09 2. 85 11. 61
20 35. 87 2.77 12.95
10 37.71 2.61 14. 62
60 39. 67 2.79 14.21
80 40. 99 2.89 14.18
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Table 2 The ratio of absorbance in 1250 to 1230 of nascent fibers through different jet rat

FE YRS V=10m/h V=20m/h V=40m/h V=60m/h V=80m/h
11250 0. 036 0.021 0. 030 0. 069 0.038
11230 0.033 0.019 0. 027 0. 060 0.032
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Figure 7 Double Y coordinate of crystal nucleus mean value and rate of peak intensity to jet rate

MR AT LAE B 70 B AR A M5 22 3 AT RIVISE 22 38 A</ T 40m/ b i 4 2308 J8E A8 AR AR 5 B2 L X 02 A9
A P49 (L 4 e A5 i WA i L A A /DN T 24 7 A i ) T 22 AR (> 40m /b)) 1A 0K B AR AL A0/ L 0 I Y
it A% A R AT T D 53 LU o R P T AT LA B U 4 3 R R N TR AR A

P Ca) g £ B AR ) B V) R 31k BL ity 28 AL« P& v B i 2 37 A9 02 70 1 ik BE 3T B R P i 20K
B R AR BT VIR L 32 5 A R AN () 70 B B2 () 2 L % B AR Ak o35 S 45 1) figk B A R T
Z BB S S R S A B SO S A B . TR B B BT DT HCR R L > TR MR SRR &
e LA 8 8 7 O (] o R P SR AG B 1) Bl A A REAL A . O T BE BT B AR B MR A T T e A
B A » AL NG BB A B (4 58 3 A7 S5 A AT B T e R B9 A1 HE 9 AT A I DRI A B (/)
NG N

BB » B U A 23 4 B I A T MU ) O 1) AT I8 Bl A B T T A R A L DY T e
T A AT AT .

10. 14028/j. cnki. 1003-3726. 2015. 04. 006



54 N ¥ iH Eild « 57

o

YR

(a) REIYIEET

(b) REYIERT

P8 AT 5 1) AT 1 2 AR L R T

Figure 8 The schematic diagram of molecular thread change under different shear rate
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The Effect of Entanglements between Molecules on Crystallization
Behavior of PAN in Solidification Process

ZHU Zhen'” , CHEN Xin', HE Zhou-wen', XU Liang-hua®*, LI Chang-qing®
(1. Smart Grid Research Institute, Beijing 102211, China;
2. Beijing University of Chemical Technology . Beijing 100029, China)

Abstract; Preparing PAN films by expelling the solvent in polymer solution of different concentration with double
diffusion and gathering PAN nascent fibers through various jet rate. The effect of entanglements between molecules on
crystallization behavior of PAN molecules in solidification process was studied by rheometer, X-ray diffraction etc. The
results show that the differences of polymer solution concentration affect the intensity of molecular chain in polymer solution
which affects the entanglements between molecules and crystallization behavior. The stronger entanglement is, the lower
crystallization is. Shearing could change the conformation of molecular chain, which promotes to weaken the entanglements
so that it is benefit to elevate the activity of polymer chain and the crystallization of PAN nascent fiber.
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