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Table 1 NC used

Content of water or acid
Lot Of NC (wt. %)
No. 1 Conc. nitrating agent : 54, 4~60, 8
No. 2 Dilute nitrating agent : 54. 4~60.9
No. 3 Water :29.6~31.5
No. 4 Water H /]
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Table 2 Effect of treating time on the
nitrogen content of NC

Treating time Content of nitrogen

(hr) (%)
0 11.58
4 11.47
6 11.46
24 11.10
88 11.02

Sample NC: No. 4 (in Table 1)

Composition of treating soultion : Epichloro-
hyrorin-ethanol

Concentration of epichlorohyrin in th solution
: 3 mol/l
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Fig. 1 Acid value vs. immersion time in
epichlorohydrin-ethanol solution.

Sample NC : Lot of No. 4 in Table 1

Concentration of the epichlorohydrin: [J
0 mol/l, A 0.5 mol/l, X 1 mol/l, O
2 mol/l.

Temperature of the solution : 30C

Acid value of NC used: 1.4 ml, 0.01N
NaOH/g, NC '
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Fig. 2 Acid value of NC vs. epichloro-
hydrin concentration.
Sample NC: A Lot of No. 3, O Lot of
No. 4.
The NC were immersed in epichloro-
hydrin-ethanol solution at 30°C for four
hour.




Table 3 Treating condition of NC by epoxycompound and result of
the Abel test on the treated NC

y Lot of NC Treating soultion - — Treating abel ¢ este;ch
0. ot of . ontent o time e treat
Epoxycompound Con cen{riatxon water (hr) (min.)
(mol/D) (wt. %)
1 No. 2 epichlorohydrin 1 0 24 4~ 5
2 ] v 2 v 6 8~12
3 v v L/ o 34 10~15
4 v [ 3 ] v 15~20
5 v phenyl glycidyl 1 v v >30
ether
6 ¥ v .- 2 ] 6 20~25
7 " v ” v 24 25~30
8 v ] 3 " 6 >30
9 [ N Y v v 24 v
10 ” epichlocohydcin 1 33.2 v 10~15
11 ] o 3 26.5 v <30
12 v phenyl glyeidyl 1 14.4 6 15~25
ether
15 v v y y 24 20~25
14 a ” 3 9.8 6 ]
15 v ] u ] 24 >30
16 No. 3 epichlorohydrin 1 0 2 20~25
17 v 4 ] v 6 >30
18 y ] v v 24 v
19 [ v 2 v 4 v
20 v v v ” 6 4
21 v v 3 ¥ 4 v
22 v v ] u 6 [
23 No. 4 none 0 0 2 —_—
24 y v y v 24 5~ 6
25 r v v y 96 7~ 8
26 v epichlorohydrin 0.5 ” 2 20~25
27 y y ] ¥ 4 v
28 v v v U] 6 >30
29 v y u v 24 v
30 v v 1 v 2 20~25
31 v r o [ 4 4
32 v v v ] 6 25~-30
a3 4 o v u 24 >30
34 [ v 2 v 2 4
35 v ¥ ¥ b 4 v
35 v v ” y 6 v
37 v v 3 u 2 '3
38 r ] v ” 4 v
39 i v y ” 24 [
40 v v u 12,7 4 r
41 4 v % 19.5 v ]
42 % v v 26.5 v v
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190 S i Table 4 Heating time of various NC sample

; Heating time
180l— No. NC used (day)
5—5 No. 5 5
id 8—5 No. 8 v
2 9—5 No. 9 v
. 'S0 11— § No. 11 4
] 15— 5 No. 15 v
f‘é. 150 - 17— 0 No. 17 -0
= 17— 1 v 1
tao |- 17— 3 v 3
17— 5 4 5
130 20— 5 No. 20 u
22— 1 No. 22 1
22— 3 v 3
3 22— 5 v 5
N C (ms) - C—0 | commercial NC 0
Fig. 83 Decomposition tempecature vs. (N>12.5%) 1
amount of NC. C—1 v
cC—3 v 3
Sample NC: x No. 23, -x- No. 25, O C—5s v 5
No. 26, @ No. 27,@ No.29, A No. . C—1 commercial NC 1
31, A No. 83, J No. 37, [l No.38, (N =11.0~12%)
B No. 39, -[J- No, 41, -O- No. 42, C—3 v 3
Decomposition temperature of the tceated C—35 ¥ 5
NC shown in Table 3 were measured
The numbers in the second column are the
by DSC. i
same as those of Table 3.
Table 5 Result of the Abel test for heat
180 |- I I 1 treated NC
170 |- I No. Abel test (min.)
5~5 >30
£ .o~ 8— 5 r
13 9— 5 L4
g 50| 11— 5 v
% [ 15— 5 : v
® ol 17— 1 v
17— 3 30~25
130 |- ‘ ' ) I ol 17—5 v
20— 5 >30
TN N R RN 2-5 v
0z 04 06 08 10 C—1 15~20
Acid valus (. 0.01N NaOH/g, NC) C—3 v
. . C—-5 8~10
Fig. 4 Decomposition temperature vs. C—1 15~20
acid valueof NC. - . .C—3 ) 10~15
Treated NC shown in Table 3 (No. 23, C—5§ 8~10
No. 25, No. 26, No. 27, No. 32) were
used as sample. Decomposition tempera- The numbers in the first culumn are the same
ture of the NC 1.50mg were plotted. as those of Table 4.
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Fig. 5 Decomposition temperature vs.
amount of NC for heat -treated
NC.

Sample NC: ] No. 17-0, [ No. 17-1,
M No. 17-5, x No, 20-5, -O- No. 22-
1, -x- No. 22-3, -A- No. 22-5, O No.
C-0, © No. C-3, @ No. C-5, A No.
C-0, A No. C-5.

Decomposition temperatures were me-
asured by DSC.

Heat-treated NC shown in Table 4 was
used as sample.
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Stabilizing treatment of nitrocellulose with epoxycompound

by S. Oinuma

A nitrocellulose was treated by the following method and its stabillity was exa-

mined.

The nitrocellulose was prepared by treating cotton fibers with a mixture of nitric

acid and sulphuric acid.

It was immersed in an epoxycompound solution which was

made by disolving epichlorohydrine or phenylglicidyl ether in ethanol. The

nitrocellulose was washed with a small amount of ethanol, and dried at ordinary

temperature.

Stability of the nitrocellulose treated as the above was examined with

the Abel test, acid titration and a differential scanning calorimetry.
The results indicated that the epoxycompounds were very effective to eliminate

acid remained in nitrocellulose.

(National Chemical Laboratory for Industry, 7th Division 85 Shinshuku, Hiratsuka)
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