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Study on the Molecular Weight Dis
tribution Curve of Cellulose Triacetaie

Acetylated Under Various Temperatures

Fibrous cellulose triacetate prepared from
purified cotton under various temperatures was
dissolved in the soluticn of 70 % monochloroac-
etic acid and it was fractionated using water as
a precipitant. Eight fractions were obtained
through the stepwise precipitation. Degree of
polymerization and molecular weight of each
fraction were measured viscometrically.

Integral and differentia Imolecular weight
distribution curve were drawn for each sample
prepared under various temperatures and were
carefully observed.

On this experimental study, following concl-
usions were obtained: Fractional precipitation
can be carried out for fibrous cellulose triacetate
in the solution of 702 monochloroacetic acid
using water as a precipitant.

The defferences on the shapes of molecular
weight distribution curve were occured on account
of the various acetylation temperatures. At the
velatively higher acetylation temperatures, the
cellulose was randomly degraded and the portion
of low degree of polymerization was increased.
Commercial acetate, therefore, may not be
prepared at above 40°C according to the mol
ecular weight distribution curve regardless of hig
her viscosity and average degree of polymeriz
ation.

It was concluded that the optimum acetylation
temperature for commercial acetate was appro-

xmately 30°C.
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Table 1. Viscosity and Molecualr Weight of Each Sample
B | temp | e Ron e % ®DP. | FnyTH
Sample ‘ Mo AE 0 Bl | ® b B 7:p/C (av.D.B) av.M.W.
B B * ! hrs, % L
A 20 94 60.7 0.1999 713 91,000
B 0 gg-i-n 603 0.2100 333 95,800
C 0 12 60.5 0.1860 295 84,900
D 50 3 61.6 0.2471 392 113,000
E 60 | o 61.3 0.2019 o | 97,800
Table 2. Fractionation of Sample A
i PR wt. % 75p{C . P. M. W.
o 0.0359 7.56 | 0.3063 15 | 140,000
2 ]| 0.0335 7.05 | 0.2995 475 136,800
3 ' 0.0630 1327 | 0.2918 463 133,400
4 0-0902 1894 | 0.2864 455 131,000
5 0.1106 23.23 | 0.2728 433 142,800
6 0.0728 15.33 ‘ 0.2489 359 113,700
7 i 0.0433 9.12 ‘ 02137 | 339 . 97,500
8 | 0.0262 5.50 0.1719 ¢ 281 80,900
10ss ' 0.0244 - — . - —
Table 3. Fractionation of Sample B
Fraction : B of wt. % 75p/C . P. M. W.
1 0.0473 |1 10.05 0.1983 315 90,700
2 0.0286 6.07 | 0.1878 298 95,800
3 0.0549 1166 0.1807 287 82,600
4 0.1132 24.06 0.1764 280 80.600
5 0.0738 ! 1567 | 0-1708 271 78.000
6 0.0751 | 15.93 - 0.1505 239 68,800
7 ' 0.0507 1077 | 0.1221 194 55,800
8 0.0272 | 579 | 0.0643 102 29,400
10ss 0.0297 i - — — —




Table 4. Fractionation of Sample C

. : r
Fracti t. , |
raction 8 ! wt.% | w/C . D.P. M. W.
1 i 0.0315 678 | 0.2509 302 112,800
2 0.1281 27.54 0.2123 337 97.100
! |
3 i 0.0752 | 18.19 0.1910 : 303 87,200
'O 0.0852 | 18.53 | 0.1724 274 79,900
5 ' 0.0457 9.84 | 0.1511 240 69,100
$ i 0.0522 | 11.23 | 0.1208 206 59,200
7 ! 0.0225 | 475 | 0.1032 | 164 17,200
8 ~ 0.0239 5.14 t 00787 | 125 36.000
0ss | 0.0346 - - - -
Table 5. Fractionation of Sample D
Fraction i wt. of wt. % rsp/C . D. T M. W
No. | PPTg <7 7P/ | e :
1 0.0501 10.58 0.2807 446 | 134,100
2 : 0.0637 13.46 0.2581 . 118,000
3 '» 0.0579 12.43 0.2443 388 | 111,700
4 0.0890 14.59 0°2249 357 | 102,800
5 0.0915 19.33 0.2055 328 | 94,500
6 0.0810 17.11 0.1933 307 ‘ 88.500
7 0.0336 7.73 0.1458 233 | 67,100
8 0.0226 497 0.0617 9% 28.200
10ss 0.0272 — — - | -
Table 6. Fractionation of Sample E
Fraction t. of | , : i
o | pegt | owes | owc | o@
.r —— I . ]
1 0.0511 - 1031 0.3123 | 496 142,800
2 0.0331 | 6.81 0.2751 437 195,700
l
3 :' 0.0902 | 1854 | 0.2708 | 430 123,800
PR 0.0772 | 1588 0.2350 ‘ 105 | 116,600
5 ‘ 0.0523 ‘ 10.76 0.2322 269 106,300
5| 0.1048 | 21.57 0.1830 | 288 83,000
7 0.0537 ‘ 11.05 0.1675 266 76,600
8 ' 0.0237 ‘ 188 | 0.0384 \ 61 17,600
10ss ! 0.0143 - - - -
; |
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Fig 1. Integral Molecular Weight Distribution
Cutve of Sample A

WAL
oo

9o | %

et . '
7o L
Claoc)
g0

XS

40P

) iy I

) L
oo <e0

'y 1 1 1
Rp ieo

T2e0

Fig 3. Integral Molecular Weight Distribution
Curve of Sample C
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Fig 5. Integral Molecular Weight Distribution
Curve of sample E
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Fig 2. Integral Molecular weight Distribution
Curue of Sample B
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Fig 4. Integral Molecular Weight Distribution
Curve of Sample D
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Fig 6. Differential Molecular Weight
Distribution Curve of Sample A
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Fig 7. Differential Molecular Weight
Distribution Cutv eof Sample B
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Fig 9. Differential Molecular Weight
Distribution Curve of Sample D
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Fig 8. Differential Molecular Weight Distribution
Curve of Sample C
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Fig 10. Differential Molecular Weight
Distribution Curve of Sample E
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