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Fig. 2 Airhenius plots of logk vs 1/T for
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Fig.3 Effect of temperature on the nitration
of C:Hg with NO:
experimental points (A, @, O, A)
calculated line (—) A: at 220°C, B:
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Table 1 The Elementary Reactions which seem (o contribute to the Nitration
of Ethane with Nltrogen Dioxide

No. Elememary Reacnons i No. Elementary Reactions

1 | C:He+NO: = Et.+HNO: i 49 HCO:;. — H.+CO:

2 +-A = Et-4+HA 50 +CHO+-X — CO+HX

3 Ete 4+NQ: = EiNO; 51 4+NO: = O:NCHO

4 +NO: — EiC.+NO 52 +NO = ONCHO

5 +NO —» EINOw» 53 EtONO+HNO; = EtOH+2NO:

6 ++A — EwiAm® 54 MeONO+HNO; & MeOH +2NO;s»?

7 ++X = CH:=CH:+HXw 55 EtONO+H:O &= EtOH+HNO#®

8 B — Eg_;:(ﬁl:ﬂl-"’ 56 McONO+H:0 = McOH+HNO:

9 + —+ C:He+ & = Ck 2
10 +M = EtM. 57 EtOH+NO: = CHalelOH-H'lNO;
11 +0: = EtQ:- 58 +-A = CH,CHO+HA

. -— 18)-21) .

:3 FO 1-58: = ]%:8&‘8?6).:) : 59 | CH;CHOH+-X — ?H;CHO-*-HX

14 EO I—\}-(I;IOz };.::tl%zhONO 60 MeOH + NO: = CH:OH +HNO:
15 tO: « 20 - — ¢

16 | EtO: — reaction or decomposition 61 . +-A = CH:OH+HA

17 +NO: = EtO:NO. 62 | CH:OH+.X — HCHO+HX

18 | E1O:NO: — (éHOaCHIg)é{ HNO, 63 EtNO: — CH:=CH:+HNO:»
19 = EtO-+NC, . -

20 El0’+'x — CHQCHO+HX=')22) 64 +I\02 CHQCHNOP"HNO’
21 — Me- +CH:0» 65 +-A = CH,CHNO:+HA
22 +HA — EtOH+-A - 66 +Nf\)z = -8&28&:{38:-&-%0«

. — 2 20-27 67 + < *CH:CH:NO: 4

23 | CH«CHO+NO: = CH:CO+HNOz0-20 68 | MeNO: — decmposition3”

24 ++A = CH,CO+HA 69 +NO: = +CH;NO:+ HNO:
25 CH,CO = Me-+CO2® 70 +.A = CH:NO:+HA

26 +NO: = CH3;CO:-NO 71 2EtNO = (EtNO)s®

27 ++X = CHsCOX 72 EINO — CHyCH=NOH -
28 4++X — CH:=C=0+HX 73 +2NO — Ete+N:+NO;y®
29 CH,CH:: — Me:+CO:sz0 74 +NO: — EINO:+NO

30 Me: +NO: = MeNO=» 75 CH,CH=NO — CH,CN+H:0

3] +NO: = MeO-+NO» 76 2MeNO = (MeNO)p® .
32 +NO — MeNO=» 77 MeNO — CH:=NOHm>
33 +:A — MeA 78 +2NO ~ Me: -+ Nz NOy®
34 +HA = CHi+-A 79 +NO: - — MeNO:+NO

35 +0: = MeO:- 80 CH:=NOH — HCN+H:0 v
36 MeO- +NQ:=2 MeONO;3» 81 | 2HNO: = NO+NO:+H:0%
37 +NO = MeONQo»2n32) 82 HNO:+-A — NO:+HA

38 +NO:= MeO:NO 83 HNO;+HNO: = 2NO:+H:0

39 MeQ:NO = MeO:-+NO 84 2HNO . — N:O+H:0

40 MeO:. — reaction or decomposition 85 HNO+NO: — NO+HNO:

41 +NO:z= MeO:NO: 86 +-A — NO+HA

42 MeO:NO: — CH:O+HNO; 87 4+2NO— H-+N:+ -NO;
43 = MeO-+NO, 88 NO+NO: = N:Oy

44 MeO-++A = MeOA 89 N:O3+2HNO; — 4NO:+H:0

45 ++X — CH:O4+HX:m30 90 NO+2HNOs = 3NO:4H:0»

46 | CH:0+NOs= -CHO+HNOzs» 91 2NO: = 2NO-++Ogt2r-49

47 ++-A = «CHO+HA 92 2HNO; = H:0+2NO:+40:
48 «CHO:z+ +NQO: — HCO:: +NO 93 NO;+NO: — NO+O:+NOs#»
A free radicals except NO and NO: B: free radicals with a f-hydrogen

M: molecules with a double bond X: free radicals containing NO and NO:
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The reaction of lower paraffins with nitrogen dioxide

by T.Wakabayashi, M. Tamura, T. Yoshida
and K. Namba

The vapor-phase nitrations of C;Hg and C;H; with NO; have been carried out
over the temperature range 140-220°C and followed by monitoring the appearance of
the reaction products with time. In the nitration of C,Hs, temperatures, concentr-
ations and additives were selected as the reaction variables.

It was found that this reaction is first order with respect to C;Hg and NO,

respectively:

—4RH] _;[RH][NO,

de

The rate constants for the above reaction are expressed as follows:

log k(C,Hg)=9. 49—27, 900/(2. 303 RT)
log A(C,Hg)=9. 21—24, 300/(2. 303 RT)

were k is in mole-! 1 sec~! and energies are in cal/mole.

The addition of NO increases the yield of nitroparaffins, while the addition of
C;H;OH increases that of CHsNO,, but decreases that of C.H;NO,.

From these results, the mechanism of the nitration by NO, over this temperature

range was discussed.

(Department of Fuel Engineering, Faculty of Engineering, University
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