PTG THHOHTHHT
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X5 nBAR{EAROIE, HE xS RGHE
(ESEER L UEROLREICREREBLEHAD T
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R % T o VTR IS R LR 2 i
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rrzro= bufbicfL CEkfTRbATE (L
RFEL LTRSETCREKO LI b oMb D,
. BEEH= e ltphicHsat acd to oil R
2. #i= b oiePEEENIZAE oilto acid F3%
3. BiERE i, T OWRICHERSELE=
b fegpiic (LA LRI A

4. TOmONN. WEELIZ by 2E0LT,
SHMERRU LRV R TIC R (EA
hHAPY Y

oz ik LTEREINR T H 5 A%, MEIER
(prenitrator) % JIjv>C R i B & Mg Nl
BoFay, BB TaeEh cHESMIZTTILD
Pl b D, EMELBEER GV THEE
= b v {L LRSI B ADUE ST {132 tlRlRgEA A
FREELHZLND.

BESRFEIGB R CORER BB ER ORI
Mhi—ficko L HickbEhs.

F.zx—rVn=M§g”—Q)—(g/sec) (1)

Fy: {5tk (g/sec)
zy: A h OB A OIESE (8/8)
r: A OFULSHEE (g/lsec)
Ve : ARG EH (D

FARSSELI26H 28
*HALSFRHFRFE (WORULBEY
CHBATIFBRHLEH RHESXEK

2 (2)

i 53

AR N

Ma: A ORTht (g/mole)

C:: RISRAholE A O BRE (mole/l)
0: KEREMMEL T AL L 22 (sec)
LaLanib, T oMK (1) i 0 kBLU 1 &
O —FUED A TR S L RTE AV, —F
THAE oo = | o febIBRRRbETHY,
ISR — iz B ebT o ERTEY, -
Rz TR LI X 5 KRt 0 4Rk g
FEAMICRTR TS LREICHBTHS. Limdio
T ST ON—BRE L L THBRTEROL

ICHVTHET D
. sz ®

O-1. JSR3ERL. Julsiticfle T RWAR 1510
BOSHEER L, HEHW SR o HiEMEE 500r. p. m.
TR E{T e ol ZOBBEORIE CILeRE R
LRV, RERLFALORBERSHIZ
ORENRIPLE L, o A% Fig. 1z L
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% aapeater

.||

Feed Tank

- g

Nolralee YU WP M etor

Fig. 1 Schematic diagram of the nitration

apparatus
Total inner volume 151,
Cooling area of the coil 20. 3dm?
Cooling area of the jacket 2. 8dm?
Speed of the propeller 500r. p. m.
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& Fig. 2 2wt DNT GREdvELz. JilLe o VR RO 90°C st B s L URRE AL :E
rxy - =ba baAx CREHRIERGS L MR MR EEY (Fig. 4), ZHpoBOGERY o ik
5 MRS S ORI brz o REFIN L. HRELI.

Fig. 2 $ X1 Fig. 3 o fEaR ICfv Ao fifidhid,

P RBIER by, /=br byl
C.P.grade ® o- =bu bz 60% L p- =1t ‘-
v kA 40% LOREMTHD. £ =ta b
Nx R TREG 2 MBERAT A L AR L ]\
oL &R LIRS DNT v/, Fig. 3 ix&%
BFx v 2 TBOICHCI
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: Setting point (°C)
E ----------------- Density at 90°C (g/cc)
- Fig. 4 System: 4-MNT—2,4-DNT—2,4,6-TNT
[ - [ » [ P ]
0 LI D-a. }Y=hefdro s, B E LT 2,4
% *
OHY ut.% DNT #fvi=nT, bY = e {edmHo it
Fig. 2 System; MNT-DNT. Density at}25°C FAE CIlzBiT s B E N BT 2,4-DNT

—2,4,6-TNT FZolE LERMA LT Fig. 5 (2L
oo ZOZKEERCTHLARRERETS L,

_nase
... 15 \\\ \
E i Lt
é 10 :
O ———————— B
2NT % - ) as:
Fig. 3 System; Toluene-MNT-DNT. sl o N Y
Density at 25°C IRNEREN| s 10 1.4-00T7 %
0-3. ¥=FoftBoidt. o= bafkodi ok Settm'g point (°C)
RO ERB LT BBIRFLLTp- = b b Density at 90°C (g/cc)
N ER. LItHOT, p-=tubprzy, Fig. 5 System; 2,4-DNT—2,4,6-TNT
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WA L3RR ARE L TS, Z LiIZ TNT
A o [k 8% A3 A% L < BRIV Bl B R
WEFHX LMD, BISERR-2 2B %k 29% Rt
iy — KB TRy, TFERERELTHD 1200C
T thr gtk o
M. $5REBE

m-1. ©/=buft. b %E/ =bufblT
®/=bw b2 NETEBE, LOTRRE T
nxy, REOgr+E-Y=bu bz v ikt
OFEH LY. Bk~ SRy akBERME LY
w7 b S57YERVGTHETSLE, Yo T
DNT oA ESHr,

% /= buf{tdBRoRkEiz Table 1. 53zl =
NOOHARPLERE: & LTHRIZ X788, RIEEHRE)
BANICHOA N, EKE (8) (9) ik Kobe &0

WEr= b e LR LFR CREER T oil to acid 5

X X UFBHEBA SR R EfTRVRELELOT
HB. PHRTHOHLOHRIZ X SR TR R
H&RDOF—& Ths, BBF—% A. BBIUC
2548 = b el B R UliEE = b ek ORIATH
Do ThOEDMNEE /= b uibicis - CiliEoit
A A RMEC R E CEF B - L tb 2. £
J=bn M OhBHARMCRMTZ L2 HIHEL

2-EIEOBAE acid to oil 30, Mgy (ERNKIE
8, YHEESER T3 LRb M 5. HAHAK
ik D.V.S, A3+ &Y, w4 &
D45 LAAE (stripping) %84, 2 L EIER (1)
B2 ) REFRUEREREL A TV 505, BRoHIAL
HTHRICKSRARRB LI ZoFdB b
e LTRESPORBRBE. 0.10% TZokik
BB ANOT T D.V.S. 2.64, FIGRE 30°C
LS RN 2BIZ P oD A sk AR
DREALEXIONS, LELZOBEOTEEIIPRO
REMBOBEMZ XS THT S LN TE 5. HKER(6) 1T
At RABHRIc A>T LESRN, 0
FRIZizD.V.S. 8.60 R FHLAEKEBLTVS,
R (4) REEhoRESY A 709% 12w, HWER
ABL THEAEL, KRRomrbbRATER
Ve

[z 3511 B oil to acid F3d 5 v iFBRESA
SRz oFr/=befkofs, T/=bu b
nxy ERRHz TS A i E v, Biflof
HF ORI HR (8) (9) BIUBRF—# (A)
OO ZENTED, TROLLIERIIGEV-IRR
Efvio= L ulb it oil to acid J7As RN et
oL, RN RO ETT . B LCORM

Table 1 Mononitrations of Toluene with the Nitric-Sulfuric Mixed Acid;

[T .. |Dehydrat-{ " o .. T
HsSO, | HNO, | HNO, | mo | Nisie |ZeNFRl Fecding
Run! i | Acid f S lfurici " Femn 1T Time
. : Ratio | Dulturici “Temp. Time
(wt. 25) i (wt. 95) i (wt. %) | (wt. %) Acid () (hr. min)
1 Mixed Acid €0.45 22.99 0.23 16.33 1.003 2.64 30 4.00
Waste Acid | 72.45 0.10 0.74 | 26.71
2 Mixed Acid 60.65 23.52 0.23 | 15.60 1.045 2.70 30 4.00
Waste Acid 72.01 0.13 0.69 27.17
3 Mixed Acid? 57.84 28.27 0.53 13.36 1.030 2.72 25 4.00
Waste Acid 72.12 0.32 0.2 27.02
4 Mixed Acid® 54.02 29.66 0.47 = 15.85 1.000 2.22 30 4.00
Waste Acid 68.15 0.22 0.76 °© 30.87
6 Mixed Acid® 76.05 23.43 0.16 0.26 1.320 8.60 £0~55 1.00
Waste Acid 60.06 0.02 0.75 39.17
7 Mixed Acid!®;,  62.20 15,67 0.17 21.96 1. 41 2.48 47~57 0.04
Waste Acid 65.43 0.44 0.42 33.71
8 Mixed Acid® €0.69 25.85 0.22 13.24 1.02 3.04 35 1.00
Waste Acid 73.36 0.27 0.85 25.52
9 Mixed Acid® 61.74 25.71 0.16 12.39 1.023 3.25 35 1.00
Waste Acid 74.28 0.13 0.46 25.13
References
A® | Mixed Acid 60.2 25.7 14.1 1.02 2.83 35 0.45
B® | Mixed Acid 62.9 22.4 12.7 1.122 3.32 35
C'™) Mixed Acid £6.0 28.0 i 16.0 1.010 2.34 35 0.30
4 (4) TRARM L



{EA A Rk R e T,

acid to oil H3{ & MughRk S o ek & g
DFERERL TV 50 FRAMICIE acid to oil FRD
FRRERERETRTREROICHBITIZES KGR
VO RRBEFLBR R OBEFIILE-TV-B 1
brEzbhd, e/ =be bz PSR HE
LT 3RSIREETIE acid 10 oil HFR AT
<&, HNOBH ¥ cEET 3 2 o HRRONRE
BHLT, AARTHRESRMTHEL, Kk T
h Y%, KEEEHETRETHD. ZOBEHRR
hizEEDRENRD 50 CHARMBHIKIc kd 3
SERD B, BB IhLORERET(RGRIENC)
G A FAEORIEERS 2 { B sV,
L L#s, =bkuy v/ —ABEROTESEIT
HBEOTT A VEBRFEATHS ).

k= buibfp~opliiki LToE /=t b
nz ozt ol to acid HFROBANEENT=
FrLERRBZLERTELDTHAITHS. ZOE
AEB (M BIU@) DN LEHLNB LI ITh D
YR DNT ¥ BT 30 THARLY i
D BFUOBEBRYAVAC L, BXUTESXTLAR
BMEEN 5 2 & BRUEMRETE EIF 372 bic 48
Th B ARG IRACBEL T3

DT, ZOHHERT S, ZOL»E acid to oil K
K& oil to acid F L RELBOBRMENIZ ML T
R HSEBERV-E LRSIV,

TINT f#Eofian e /= bufbidfgk=be kB
BECAERL-FEE L v Ak L oTH Y, HR
HOEF= e LABEBIL, BiRgL TEBIER
SRFECELZZENFELY. LA LRRIBEN—E
UTeha b ZFELTHENEDIZES, FBbh
e BHEAOWILECIE oil to acid FRIIFEDWH
FETMECA Y, AR RO RTEACHANS
{5, 20X EBECRRDARORBRAYC
»3,

LR EBEOE /= be{bIRTY= b oLl
~RRER (66%) B X UNEGIRE (98%) oL Tl
Bl 1.286 T oil to acid HFXT=trwfk LT v
B, BRZRGHEARRCIORGTCLITLIIZE
EEL. ThiRFHDARTRRLE, oML
RLIOMN Fig. 6 Th5, BUMAORRES X URER
PERICTFHRALTIRZ A EEAALNOMN
FECELE (D @ BXUO) T VWIhLFAL
Fh#ER 50, 20 X107 O BEER BN LTE
AOETEMZ 2. THIZHL THRBER Q) (6) 12
BREEOL LRI T HRA L, S MICHIREH 1. 286

Effect of Process Variables on the Composition of the Reaction Propucts.

Temp. Rising | Cooking Rzaf::ttzil!m Feedirg B ) Products o
Temp. Time Temp. Time Time Mcthod Toluene MNT DNT
(°C) |(hr.min)| (°C) (hr. min) | (hr. min) (%) (%) (%
30~45 0.30 15 1.00 5.30 | acid to oil 0.2 97.3 2.5
30 0.30 45 0.30 5,30 ” 0.2 93.9 5.9
30~~45 0.30 ‘
25~45 1.00 45 0.30 5.30 " 1.2 95.4 3.4
30 1.30 '5.30 " 23 | 957 2.0
55 0.10 1.10 | acid to oil on 1.9 80.6 17.5
waste
57 0.10 0.30 | oilt o zcid 1.9 80 6 17.5
!
35 1.00 2.00 " 170 | s00 33.0
35 1.00 2.00 | simultaneous 6.0 78.4 15.6
feed :
0.45 | continuous 3.66 95.8 0.6
” 0.775 97.6 1.7
3.00 |semi-continuous 1.0 98.0 6.0

Yol. 2.5 No. 1, 1864

(58) 5



23 Lo nREmE vy LR LD
Tdh 5o (IANFNITRIBNE & 34 2 AL GIE o450
SR EA O LB L, LI B> THREROKS
ORYMC & HIMOIE LRI Py,

28 30 s (X

H,50, molar %
Oil to acid

Simultaneous feed of toluene and
nitric acid (66%) to waste acid

fortified with sulfuric acid (989%)

Fig. 6 Nitration of toluene; Effect of the
feeding method

/) = befeodi, BISETRGBERAOHRIZ
X B RESR GO ISR 351 B BRI O #HE 23K
EREUCREEL, — i CREMIRBICc 54 5 b
v, B7=bn brx, FifRORISHERERRIIER
BUTKE BTS2 LMD, acid to oil 3, [
AR ZOBHENORRE N A—CE 5,

M-2. ¥=ME. KIEOFSE Table 2 2R L7,
V= bufbizbobwsite/=kef, FY=Ftn
ek V&5 CRIEMEE L kY & BRI Eb S,
Zhidy = b e Lo SRR RBERIIASCBIRS Z L
WTE, ORISR L THAER R
<, Y=bhufbk by = b efbloRISHEONE
BREVCHLTH D,

BHliEED DNT % #27-HiCi3EREETIE acid to
oil FRXRHFHTH5, TNT 8 7E 0 PRIRELT
0T =T oL CIRIEMEIE L v 5 AT oil to acid 5
RBFHTH S, LML oil to acid F CrrIERE
HRE L THEds, wkHikdy (TNT) o4& R#la
Wilnd 5. LALEORERE /= b eltkBiF58
Tikave HeDfbAAREOpCREMEEE, D.V.S.
BOREEPRIBNTETY 5. HB (19 JiRER
RS p-=tetrzr 2 {HBALELDOTHD,
20) B = b b ERAALE LD T
3. BEOHIRHEMEDRE L, BEREY,

Table 2 Dinitration of Toluene with the Mixed Acid; Effect of the

e " Feeding
H.SO, HNO, HNO, H. O
Run N.R. D.V.S. Temo: Time
I Cwt. %) | (wt. %) | (wt. %) | (wt. %) |__(€)__|(hr.min)
10 | Mixed Acid 68.97 28.90 0.17 1.96 1.07 7.14 | 55 3.00
Waste Acid 85.49 0.03 1.03 13.45
11 | Mixed Acid™®|  66.02 25.43 0.43 8.12 1.00 4,29 | 65 3.00
Wasté Acid 79.62 0.00 0.57 19.81
1o | Mixed Acid®y  70.33 20.53 0.26 8.88 1.00 4,76 | 65 3.00
Waste Acid 79.92 0.02 0.49 19.57
13 | Mixed Acid»{ 58.59 34.03 0.73 6.68 1.00 3.57 | 55~30 0.30
Waste Acid 76.16 0.01 0.82 23.01 30~70 2.30
14 | Mixed Acid®» | 65.27 30. 33 0.66 3.74 1.43 6.66 | 65 3.00
Waste Acid 80.54 2.95 1.13 15.38
15 | Mixed Acid™y 77.11 12,25 | 0.13 10.51 1.27 5.91 | 45~70 0.20
Waste Acid 82.15 0.09 0.70 17.06
16 | Mixed Acid'®, 69.44 17.34 0.12 13.10 2.30 4,55 | 77~85 0.03
Waste Acid 85 0.17
17 | Mixed Acid 66.32 25.66 0.38 7.64 1.00 4.43 | 65 1.00
Waste Acid 80. 30 0.00 0. 64 19.06
18 | Mixed Acid 66.32 25.66 0.38 7.64 1.00 4,43 65 1.00
Waste Acid 28.49 0.00 0.74 20.77
19 | Mixed Acid 66.42 25,11 0.60 7.87 1.05 4.50 | 65 0.10
20 | Mixed Acid 66.42 25.11 0.60 7.87 1.05 4.50 | 65 0.10
21 | Mixed Acid 66.42 25.11 0.60 7.87 1.05 4,50 | 65 0.15
22 | Mixed Acid 66. 42 25.11 0.60 7.87 1.00 4,44 | 65 0.15
L) (6) TERARBES



Z= b e {b bL@6UEEEN] 30min BEE T REMIZK
IREHOEL T ENTESMN, MRS ol
FHELTHALBATY 5. ZHIIRH{LBRONILI A
REBENOARRICHT S L HTEL Y.
acid LA 2 B2 Ik) 5 LIBEENTY, 18
BEETELANRSGEMT S LRIENERT 5. HER
OBRSHHENE T 5 LRV ES BT RET
HBbe

Mm-3. FY=rFefk. bY=1teltoBOREEER
Tabl 3 {z A L7ze bV = FefbicovTRMIZED
= br{EldEERRS, XOBFOF FF= buit
EIER I FE e ke A ottt -STREL
By L LURISREESH L0 TS ¥ Lo IS
CXBF hF=buxy o8, A FAKoRL
IZX5 by = he QB4R TOBOBRIZ
I3y =buaRoEroflisitici®s vbiT
V3,

YRR TR OBES 5 p-MNT o = b afie
#Aonigdh DNT E8RIR ¢ ALK, RIGR
AHh o minENTERRL T MNE, BEEAE 90C
ZHIFsHROREBIZX VM EITA2. Zhb
FHEE s L, BEARC L SH RIS RIER
BRte TARIEDIC LM TICL 28R LE
rbhd,

oil to

FY = b {EoSAEO A BN =RO = F e ik
O XS OHSA)BEOA TN TE LV,
L2 XER (23), (29), (25) REMoReoldtiA
HEfRoTeo N, {LAMRIHA K EURMSHETEY,
Sz AR Y , AREMIZ IR RIE e AU
BFhebhs,

(26), (27), (28) B XU (29) AEHEM T Boi=
ARG U CRISEEFT RS TH B, ThEDR
BReRbAEoSINGEORBITIR b T vt
Vo BLARBRIEDKEBIFAN TH S,

HE ML IRRE 2 (OH L e A, WS THEUR
AT DEIRIIAE VI CIRERERT (RAD)).

b Y= b et Gix= b afehic i Y oMK
PEY, HidDh 0%, SOSo R X 3EEOLH
BLHEYORBEABND, “hb T JEERIz
DUTRMLEVEGERTHSH, ZOHEBRSREMS
L TE ST GERE SO, SR ViR %
AT oil to acid H3E AT 5008 ¥ Lizkse
EBILND,

AN T—RMIZV2 5 2k RERAADORE
Bhdhs. TEROFINIXFLBIzZEHIT S AT S
HREEE L BN AT L AT 5 IR D. K
RLAREOPT acid to oil HFRXYUTIFHA LR
#myH LR, Lo ERARERT THHLRBRIU

Process Variables on the Composition of the Reaction Prodcts.

Temp. Rising Totale

Settig

Cooking Reacti Products
eaction " . A L
Temp. | Time | Temp. | Time | Time Feeding Method | Point | ——qr—a 2 pNT INT
(C)__|(hr.min)| (°C) |(hr. min) ((hr. main)| CORRCORNOOENET)
55 0.20 85 1.40 4.30 |acid to oil b 70251 0.1 | 9.8 | 0.1
. 55~85 0.20 i
65 0.20 85 1.40 4.30 ” 69.85| 0.6 | 99.3 | 0.1
65~85 0.20
65 0.20 85 1.40 4.30 ” 69.65| 0.5 | 8.9 | 0.6
65~85 0.20
70~50 1.00 $0 0.30 4.30 " | 69.95| 03 | 9.4 | 03
65 0.20 90 1.40 4.30 » 68.85| 1.8 | 9.2 | 2.0
65~50 0.20
70 0.30 0.50 " 69.55, 0.3 | 8.7 | 1.0
85 0.20 0.30 |p-NT to acid 66.65| 0.8 | 91.4 | 7.6
65~85 0.20 85 0.40 2.00 " 65.15| 6.5 | 92.5 | 1.0
65~85 0.20 85 0.40 2.00 |simultancousfeed 65.85| 5.9 | 93.6 | 0.5
65 0.20 0.30 |[£-NT to acid 66.9 4.2 94.9 0.9
65 0.20 0.30 |oil to acid 63.2 | 9.0 | 89.8 | 1.2
65 0.20 0.35 |simultancous 70.2 0.2 99.6 0.2
65 0.20 0.35 |acid to oil 69.4 | 1.4 | 8.5 | 0.1
Val. 25, No. .1 1964 (7)) 7




Table 3 Trinitration of Toluene with the Mixed Acid; Effect of

© Mixed acid o | Feeding
Acid Ratio
Run SO T HNO, T AND, ) N.R. | D.V.S. | oramp. Jgbime
(wt. %) | (wt. 26) | (wt. 9%) | (wt. %) ! (ka/kg) D (hr. min)
230 | 8152 | 1716 | 0.3 | 0.93 3.67 | 1.82 | 22.5 | 35~65 | 0.30
249 | 81.04 | 19.67 | 0.70 | —0.71 3.00 .70 ¢ 842 | 15 | 0.30
25 | 76.43 | 24.71 0.28 | —1.42 |  2.70 1.93 ' 68.5 | 40 i 0.15
| 1.02¢
! |
26" | 82.57 | 25.16 0.45 | -8.52 , 250 | 174 8 130
| 56,77 | 43.06 0.05 0.12 .50 | 1.9 © 280 8 | 200 !
. ! i 1.82% : ‘ : .
280 83.63 | 2273 | 027 | —63 | 269 | 192 | 80~% | 0.10
; ! 3 | 9% | 0.40
29 83.63 | 22.73 | 0.21 | —6.3 260 | 1.92 - 80~9% | 0.10
| i | | ‘ % 0.40

LT 5. ZOBRRRBOLARAREPIELTEMNRY
HEAT L, RIS SERFDAENE L REF o B M B L
v oil to acid FRIIHSASL LRIRHZ AL, {H5AH
1k B & HEAHR MTIBEENST Y thd 5, BED
P HERAEL TH Y, (RAATEFTREOLMR
LRERBZ Lidve LI LzOHED = O Hin
LEAMIC B VTS L L, HRABRMIC B v T i
acid to oil FRIZET £ 3. FBE{LAR SR Ciikik
EBVTHBE—RUABRERL Z O TR—THRE
L&y,
v. & B

bz ro= b ubizBid 3RS0 AR TREOR)
RizovTHRBRMITRNL .

AL ORI RIFTREBRE /= befko
BAELFESLL, FY=beftnfidrrd: VEE
Lizve WIShoBs b REBAROEERKEL, =
/= et EREE, MREEHBEIZRE R
Bt5. bY=boltoBaRELRIcKE(RET
5, U= bubiEnRRIcEoRVY=te b
AEELZ DN, TR AT oORNCEK= e
IEMEA STV L LUERIEMP OIS B 2 K &
{BHATLZEERLTV S,

/) —diviE=tebr  E BHIETHD
o iRES TR = b e kb i R & (DAL
reid to ol FHMX {, TNT fEohMBEL LT
®/)—=bivit¥=tw bz T8I
S el A 2 KIS B E AV d oil to acid 5
ANEve RIEBOBRAENBA+FBRIFHCE
J=bu{bniEic, FiEREfMLEEEPIz b
v L B B ABAL A L v,

b Y=k aftDBARTRTOMT oil to acid F
KBBhC5 N, —BLLED FEELA 0 TNT &5

8 (8)

IR, WERTHIAHIZRSIHEU LoMYVER
FRVALBEED D,
(Mm334E4H LRAEBEITFRBHITER)
X ft
1) J. M. Smith, “Chemical Engineering Kine-
tics” p. 186, McGraw-Hill, New York, 1956
2) J. B. Castner, U.S.P., 2,385,128 (1945)
3) M. Meyer, “The Science of Explosives”,
p. 285~9, T. Y. Crowell Co., New York,
1943
4) PB 925; PB 22,930; PB 77,729
5) Chi-Shan Ling, J. Chinese Chem. Soc. 18,
135~6 (1951); CA 46, 2965 (1952)
6) A. J. Barduhnd and K. A. Kobe, Ind. Eng.
Chem., 48, 1298 (1956)
7) PB 23,38
8) F. Ullmann, “Enzyklopidie der technischen
Chemie” B. 5, S. 770~1, Urban und Sch.
warzenberg, Berlin, 1929
9) War Department U.S. A., “Millitary Explo-
sives” Technical Manual 2900, p. 45
10) W. H. Rinkenbach, “Encyclopedia of Che
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Othmer)Vol. 6, p. 45~6, The Interscience
Encyclopedia Inc., New York, 1950
11) PB 22,930
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Soc. 1938, 1816~8
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the Process Variables on the Composition of Reaction Products.

- - e 5 - et

Temp Rmng Cooking Feeding Nitration Products
“Temp. Time Temp. | Time | Methode Densi iSettmg Poinij 2,4-DNT | 1NI
(C) [(br.min)|[ (°C) i(hr.min) o1 at90 (%) %)
65~10¢| 2.00 | 104 1.30 | DNT to acid 1.451 79.9 1.2 98.8
75~100 1.00 100 3.00 | acid to oil 1.450 } 79.8 1.7 98.3
40~103 0.20 ] 103 | 2.00 |MA to oil inSA 1.450 | 79.2 2.0 98.0
! 1
85~95 0.30 | 95 2.00 DNT to acsd ; 1.454 80.5 0 ; 100
85~130 2.00 130 ' 2.00 IMAtooxlmSA| 1.452 | 80.2 | 0.8 99.2
. | !
! : \
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Consideration on Toluene Nitration (II)

The Effect of the Feeding Methods of Raw
Materials on the Nitration Products

Ken Yamasue?,

An experimental study has been made of
the raw material feeding methods on the
reaction products in the toluene nitrations.

In the experiments of mononitration, the
mixture of toluene, mononitrotoluenes and
dinitrotoluenes were analyzed by determining
the specific gravity at 25°C and the nitrogen
content. In the dinitration, the mixture of
4-nitrotoluene, 2, 4-dinitrotoluene and 2,4, 6-
trinitrotoluene were analyzed by determining
the specific gravity at 90°C and the setting
point of the reaction products, In the trinit-
ration, the analysis for the mixture of 2,4-
dinitrotoluene and 2, 4, 6-trinitrotoluene were
made by determining the specific gravity at
90°C and the setting point.

The feeding methods affected the products
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Tadao Yoshida® and Yukihito Iwai?

composition most markedly in the mononitr-
ation and least in the trinitration. In order
to obtain pure mono-and dinitrotoluenes, the
acid to oil method with which the mixed acid
was feeded into toluene or mononitrotoluenes
gave the best results, and in the mono-and
dinitration stages as intermidiate stages of the
manufacture of TNT, the oil to acid method
was favorable if the reactor had a sufficient
cooling and stirring-ability. If the reactor
without the sufficient cooler was used, espe-
cially in the mononitration, the simultaneous
feed of toluene and nitric acid into the waste
acid fortified with sulfuric acid was useful,
In the trinitration, the oil to acid method
was the best from all pnints of view. Butin
this case, it is neccssary to use the strong
mixed acid containg free SO; in order to
obtain the TNT of high setting point effect-
vely with high yield.





