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Fractionation of High Pressure Polyethylene by Large Scale Apparatus

Toshiharu Takagi
Tsutomu Hashimoto

Kengo Murakami

A large scale column apparatus (6.8 cm¢éx 175 cmh) was designed to fractionate a large amount of
polymer sample (60~100g). Steam was used as a heat source to avoid fire. The column was maintained

at constant temperature (126 °C) by refluxing butyl acetate.

High pressure polyethylene polymerized at various conditions were fractionated by the following method ;

solvent composition was controlled by means of a modified gradient method, which comprised both exponen-

tial and stepweise methods. Solvent flow rate in the column was 0.19 cm/min.

As the result of this experiment, it was found that the molecular weight distribution curve of high

pressure polyethylene do not obey the distribution function of Wesslau and Tung used for low pressure

polyethylene. Polymers have various molecular distribution depending on the conditions under which they

are polymerized.

The molecular weight distribution of fractionated species in each resin nearly shows a logarithmic regular

distribution.
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Fig. 1 Schematic diagram of fractionation ap-
paratus
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Table 1 Characteristics of Materials used.

Sample M. L. d
A 3.29 0.916
B 8.07 0.914
C 7.81 0.924
D 4.52 0.928
E 8.0 0.928
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Table 2 Result of fractionation Sample : A

Fr. NO| WT | wi% |Zwitgailmn oo it Qcr.c|from G.P.Cliroms G.p.¢| Qe PestCont Xyl%le

4 |0.61000] 1.51365 3.51738 15.0
0.66276| 1.64457 6.56019 29.76| 16.2

10 | 0.33333] 0.82712]  10.99045 20.1
14 | 0.53258] 1.32154|  14.64940 14,200, 15,500 1.10 28.05| 23.6
18 | 0.81830 2.03052]  18.26810) 28.3
21 | 0.96390| 2.39182]  24.20530 19,0000 21,000, 1.10 27.39] 31.6
24 [0.92109) 2.28559]  30.91710 25,0000  27,300f 1.09 26.89| 33.9
27 | 1.01099 2.50866]  38.16931] 34,400 38,500 33,200 37,1000 1.12 26.26] 35.7
30 | 0.71530| 1.77494|  44.82495 40,320 47,200, 1.17 25.92) 37.3
34 10.53952| 1.33876]  50.54807| 59,800 68,800 52,800 60,700, 1.15 25.44| 38.7
38 [ 0.77245 1.91675|  55.85049] 75,300 87,300 69,100 80,100 1.16 24920  40.3

40—41 | 0.59324| 1.47206{  59.06086{ 81,900 96,600, 78,500, 92,300, 1.18 24.74] 41.15
42 | 1.30395| 3.23561 61.30885| 110,000 135,000, 100,000, 124,000 1.23 24.29| 42.3
44 1 1.85902( 4.61297]  69.56752 218,000 292,000{ 152,000 203,000, 1.34 23.55  42.9
46 | 1.23393] 3.06187]  77.31188| 321,000 552,000 359,000 616,000, 1.72 23.00 43.5
48 | 1.44699 3.59055  85.59075 399,000 643,000 1.61 22.27| 44.3
S0 | 1.56160| 3.87495  92.12297 740,000/ 1,640,000 2.21 21.72| 447
52 | 0.61259) 1.52008]  95.58500| 735,000] 3,370,000 1,110,000 5,110,000,  4.59 21.19] 45.7
53 | 1.30793| 3.24549|  97.96779 1,490,000| 7,580,000, 5.10 21.00| 45.7
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Table 3 Result of fractionation Sample : E

-1 N AN N ™ -

Fr. NO| WT | wi% |ZwitgAi e S Ma Qoo G B Clivam G.P.C| Q50 |peatCount| ) 55°
10 0.84896( 1.69207 19.75680 12,400 13,400 1.08 28.37  21.70
14 0.56653! 1.12915 24 .84253 14,900, 16,600 1.11 27.931 25.90
18 0.91227| 1.81825 30.49065 17,800 19,400 1.09 27.60] 28.80
21 0.87907| 1.75208 36.44720 20,600 22,600 1.10 27.30 31.50
24 0.95693{ 1.90726 39.19171 26,100 28,500 1.09 26.80, 34.10
27 1.62735| 3.24348 47.34256) 34,000 38,100 28,700 32,500 1.13 26.50, 35.30
30 1.59580f 3.18060 55.89054 36,000 40,200 1.12 26.20) 35.70
32 1.34608] 2.68288 61.48867 38,400 43,900 1.14 25.95 36.60
34 0.85710 1.70829 65.85074 43,800 51,500 1.18 25.79 37.30
37 0.95580( 1.90501 70.38606, 51,500 58,200 51,000 57,600 1.13 25.50[ 38.30
39 | 0.77367| 1.54200,  73.86650| 59,000 67,900 58,7000 67,400 1.15  25.25| 39.20
44 0.87018| 1.73436 78.80548| 79,700 92,500 76,300 88,400 1.16 24.73| 41.40
48 | 0.50795| 1.01240 84.39016| 111,000 134,000 96,000 116,000 1.21 24.29 43.20
50 | 1.51624 3.02203  89.14773| 150,000, 215,000 104,000 149,000  1.43  23.78 44.00
52 0.70520( 1.40554 93.75699 180,000 230,000 1.28 23.67| 44.90
54 0.90103] 1.79585 96.81567 307,000 - 461,000 293,000, 439,000 1.50 22.49 45.70
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Fig. 6 Molecular Weight Distribution Curve
Sample :E

I : Integral Distribution Curve (Fractiona-
tion)

1II : Integral Distribution Curve (G.P.C)

I : Differential Distribution Curve (G. P.
o

1v : Differential Distribution Curve (Fra-
ctionation)
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Fig. T Molecular Weight Distributon Curve
Sample: A

I : Interal Distribution Cirve (Fractionation)

w: 7 ” # (G, P.O)
10 : Differential Distribution Curve (G. P. C)
10 : ” 7 # (Fractionation)

Fr. 27

Weight %

G.P.C Wesslau Method
Mw 37,100 37,400
Mn 33,200 33,700
Q 1.12 1.11

10° T
: Mn

Fig. 8 Integral and Differential Distribution Curve

I : Integral Distribution Curve
1T : Differential Distribution Curve, Sample A
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Fig. 9 Diagram of I (M) Versus log M, Sample: A
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