(constant)
C=electric capacity
R=-electric resistance
t=time
Then formula of leakage, by Ohm’s law, is
as follow.

V=Acczr )}

But, in case of material with high electric
resistance as smokeless powder, we obtained

the following experimental formula,
Va=(t+8) 1+ ce® €)]
And we concluded from formula(3), the
leakage of charge on smokeless powder is
caused by two leaky circuits, One of them
contacts the powder with earth directly and
another indirectly, and electric resistance of
latter circuit increases linearly with time as
below.
=a+bt
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C;Hy(OH); 158 keal/mol

C,H;(ONO:)s 83.71H »

HNOs 41,404

H.0 68.3174 9

CsHy(OH);s + 3HNOs =  C;H; (NOy)s + 3H,0
& 8| 92 3%63 227 Ix18
H H | 100 205.4 46.7 58.7
PRI —158 —3Xx41.4 +83.7 +3x68.3
= +6. 4kcal

6.4--0,092=70kcal/kg
2) Free SO, OB
iERED NG REEPICiERD SO #ZA TV 5 )
ONRPHD. Thomseniz ki
(SO,)+H.0=H,S0, fl+21. 3 keal
SO; N5YF 15 80.07 & 1, SO, tkg DOFMRL
21.3+0.080=266kcal/kg
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# 1 ERRRRE

* t 3 % :‘g.

m Cs | ) kca]/Bm:tL gtﬁm
erthe- | keal

mol A omsen| Pf lot kg
0.5 91.7 — +3.666’ +3.75 31.8
1.0 84.4 | +6.379, 6.776 6.71 52.1
1.5 78.2 —| 8.680 8.79, 66.1
2.0 73.2 +9.418 9.998 10.02] —_
2.5 68.5 — 10.955 — 83.8
3.0 64.4 {+11.137] 11.784 — 90.7

m=H,S0,/(HS0;4+ mH;0)
* CS = HzSOg/ (sto‘ + Hzo)
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H.S80,%) 100 99 98 97 96 95 94 93 92 91
ksca]/kg 0 5 10 15 20 25 30 34 38 42

ggso.% 90 89 88 87 8 85 84 83 82 8l
l:cal/kg 46 50 54 57 60 64 68 72 76 79

H,S0,%| 80 79 78 77 76 75 74 73 72 Ti
l:cal/kg 82 85 83 90 93 95 97 100 103 106
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D8 | El0 | FI2 | X
% | ke | % | ke %|ks % | kg
HNO, 46.8 25543.3| 25539.¢| 25550.0 260

B

% | HiSO, 54.3 29655.9| 329/56. 5 36550, o: 260

fg H.0 |-1.1 —610.8 s 3.9 25 0 0
ot 545|589 |65 |52

HNO, | 10 40 9 8 40 12 45

18tX 16° x0.83=240Ton cal(F5Hk)
EROTEROUFMIRME LB L T v 3,
16°Ciz7 54 VDA, HOBEBORKTH S5,
6) AREHOHN
BUEHOMRIREIIRI KB EAEZEZRLT
24t X 16° X 0.83=320Ton cal (¥)
ZRICHAE LBEEMOBE LR CEHBLT
360Ton cal DWMMNAH L 25, | A3EIR{ETIOX
3=1080Ton cal 425, 1IHUlItIZ0° C Dk % 24B4Riic

: % H:SO, | 74 296: 74; 329, 73 365 69 255 0°C d3kiz+5 i) & 80Ton cal/24hr (B2 3.3
;ﬂé H:O | 16 64 17| 75 19 95 19 70 Ton cal/hr)
o 400|444 |00 370 360X 3+80=15ton DRWAH TRV Z L2k Do A
e ﬁg‘ Beesh | 102 290:98.6| 33493.6 390} 100,260 LEIOBHIZSMN CRIE LB OTHS 2b,
fit W - o -
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o 39.0. 3.2 305 32.6 mggﬂ_‘/_f{’x%f_’ff mEE
/100kg) 280 2400 210 230 g | B BB B AR | mn
* 266kcal X 264X 100:7. 0Toncal ) 'l‘on] 'ron] ¢l °C
ca ca.
5) Yuty Uit BSns kR Bi{cIFIB L -14 | 0.82] 360 200 12| +4.0
o 3 shHEIZIEVDS, XI*§E5 L n 2 n n-10.1 0.79[ 360} -200l -8.1} +7.9
Fy+yy yy+y n 3 nm nl 6.1 076 360, -206 -4.0+12.0
lkgizo>% 700kg l:oéj n % -1.8 0.76’ —480’ |
R & 8 102 keal 72Ton ca 1 : ] 'l
# R R 220 15 n . 1080| -1080
i 322 » 226 n * a

IR RG3T 1937 ~ 194 14E D 5 FrEEDRBUC L B &,
CaCl; 20% D7 54 vk GKkA—14°C H#0.83)%
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1) L.Medard: Mém. artill. fr. 28 415(1954)

2) Rossini; Selected Value of Chem. Thermo-
dyn. Propeties. National Bureaur of Standard,
Circular 511(1952)

Thermal Calculation of Glycerine Nitration

Heizo Nambo

1
. From the chemical reaction equation, heat

of reaction is 70 kcal per kg of glycerine.
. Heat of dissolution of free SO;is 266 keal
per kg of free SO,
3. Heat of dilution of H.,SO,.
1H.80,% 100 95 90 8 80 75
keal/kg 0 25 46 64 82 95
4. From two examples of mixed acid composi

[

tion and quantity, waste acid composition
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quantity produced and heat of dilution
were calculated,

5. Thus total heat of glycerine nitration cal-
culated are 220-230 ton-cal for 700 kg of
glycerine, which is quite same with actual
data of Asa NG Factory, 240 ton-.cal in
Spring and Autumn.

(Nihon Kayaku Co., Ltd.)
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