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Table 1 Products of the thermolysis of the ;aodel compounas

R Bl JrArE 352 EE>W
Model compounds Reaction conditions Main products
ot 5.3 385°C/6h J W (no reactior;
Diphenyl ether 435°C/2h MEXE £/ (very small
quan'i‘ies of benzere =ud phenol)
e L F 385°C/gh % R W (1o reactions)
Diphenyl methane 4332°C,2h I, PH (very small quantities
of benzene and toluene)
—¥zE 410—466°C BEMMER A (toluene
Pibenzyi and very small quantities
of isomers)
M A 295—335°C HE, XBRSERNB RS
Phenyl benzyl ether (loluene, phenol and small quas-
tities of isomers and fluorene)
S 325—365°C B, ¥EEMLSRE (toluene,
Dibenzyl ether benzene aldehyde and small

quantities of benzene

2. EBAHR
MR A 5 3 SRR B U B3 e A BT BRI, Mo i (Rl A TR R IR T BRE,
BT, HLMEETRE A 1, WHELY 5ME I H AR X EEEF 75 5
ﬂJl
A% ~0,97 HTHE ~1.3
KIPRE~1.4 A M IEBE~ 1.6
4# ~1.5 —FEBE ~1.6
T R A R, TR S B, A4S e HEY LR BT 4 BOR TR
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His% 1 0], 7E435°C/2h&fETF, E oMo maitie. M TFNEERELRE
Sl 01 M08 ks 435°C, P ZEA S G AR ERARE, Wi, SCRREEIL L
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Table 2 Rate equations and concentration~time expressions
wELEY EEEY HEHR K~ 1] # AR
Modle Main Rate equations Con.—time expressions
compounds products
oy <y} - drDB
(DB) —%zht - = k(DB [DB1=(DB10"# , ¢
dibenzyl
5 T k
7 #(T) 4c. 4,08y [T1 =32CDBIo(1 ~e" »
toluene L
FRF A ﬂ =kg[PhBE] [PhBE]=[PhBE 1%k,
HAEVEEE
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Table3 Reaction Parameters of the thermolysis of the model compounds

R LB (exp.) W E (ref.)
Rate constants Ig4 Ea/k] mol-1 lga Ea/k] mol™1
Ey 10.5 198.6 10.9 201.1
kp 10.8 203.1 — —_
ks 8.7 141,3 - —
ky 8.2 141.7 — —
kg 8.4 143.8 — —
kg 8.7 153.0 8.7 150.5
kg 8.0 148.4 — —
kg 6.4 132.9 7.0 133.8
ky 10.5 178.5 - =
3 S
15 ) i

1, Pz fi— 28

A& 1AW, ££435°C/2bEr, X fbfrth 1t ARERIE, Wi —RERHEIL & IF A 435°C,
A HA70atm, FEELH ] 0,5--2h, WMk, 7EHEHEILER PR RMC—C, C—O0f, Rt
SERBERS BE LR R TR S R OR R R,

MEBER R -4, B REWAHE RELR, Wh FERBE, 235 5Kk,
BRI PLA R @ WG L. b3y iR, B,

el Dy —= L H-Cnat O
Dol —= 00 +Q

HiE fk 4 925351 . 11 380, 4kJ mol—?,

MK EREERE ), KamiyaZg @ sch, 450°C/2hi — BEMIR#41L3H2% 5 450°C/0.5h
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EHER AR, BRIVESBILEH NP HE (FEREZ T Stein HTHEW, TREEF
B , K TR,

lgki=16—%§ B=0_01458T/K)
a4 nf U, HHEK, SRk T BT,

T4 ZXTIRMNSUEEE ST N ST A
Table 4 Comparision of calculated a1d experimental

rate constants of the therme lysis of dibenzyl

T HE s M " Temperature (°C)

Rate constants 410 135 460
kyfs™1 1.7x1075 6.9x1075 2 0wig 4
By /s 1.4%10°° V.Ex1078 3741474
ky/k) 1.23 0.92 0.55

BT HFLFEBMM LT 0h PENER, war-WhELoRRGYER, Rk, &
1182 i &0 F B BEHLER,

D—CH:-O'D L & H-CH+ @‘b

Ore =

it iRie, FRETHESSEBERT L - HMEE /IR K SEARXED .
AL ¥3h I B

50,8
lgkt=14,7-""

Rk SR ER A LB LS5 -
F5 FERERANRTEEERRITHMESTREOLR

Table5 Companrision of calculated and e::perimental rate

constants of the thermolysis of ph:nyl benzyl ether

MW i e Te nperature  (°C)

Rate constants 295 315 335
ky/s™1 1.48 %1073 4,47x107% 1,10 x10°%
ky /s 1,44 %1075 6.63 %1073 2,78 x1074
ky/kh 1.03 0.68 0.40
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Table 6 Comparision of calculated anda experimental rate
constants of the thermolysis of dibenzyl ether

MR #  Temperature /°C

Rate constants 325 345 365
kg 1.9%10°5 6.4x1073 1.3x1074
A 1.3x10°7 7.1%10°7 3.4x1076
ks 2.5%1075 8.2%10°5 2.5x1074
ke/kG 0.76 0.78 0.52

(ke b B X FREZLL A BORRM A AT Brit A PR R R i, MITEERE, A
BUEPLAE LA A, D

BRI, UREERAR R O N B B BT R, WA R SR
AR PR, KGRI R P EREN — SR BN,
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£31 Cronaver, D.C., et al., Ind. Eng. Chem. Fundam., 18, 153 (1979)
‘L4 Stein, S.E., “New Approaches in Coal Chemistry” p.77, 1981,

{51 Cronauver, D.C., et al., Ind. Eng. Chem. Fundam., 17, 291 (1978)
[6] Benson, S.W., “Thermochemical Kinetics” p.114, 1976,
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KINETICS AND MECHANISM OF THE THERMOLYSIS FOR
FIVE MODEL COMPOUNDS RELATED TO COAL
STRUCTURE AND COAL LIQUEFACTION

Yang Xiaolin Yang Huixing Han Degang

(C!iemz'stry Department, Peking University)

ABSTRACT

The kinetics and mechanism of the thermolysis for five model compounds were
studied in tetralin under N, pressure about 50-60 atm, The results show that,

(1) Diphenyl methane and diphenyl ether are stable under 435°C for 2 Lours
reaction, which implies that the cracking of C—% and C---O bound¢ in ccal liqu-
efaction is not similiar to one of these componads,

(2) The reaction of thermolysis of dihznzyl ana phenyi benzyl ether are first
order and can be explained by free radical mecnanism, Experimental rate con-
stants are well ecouncisteat with the results of tkermochemical kinetics ecalcula—
tion,

(3) The thermolysis of dibenzyl ether is well explained by the intramolecu—
lar hydrogen transfer model. Benzyl aldehyde procduced by reaction is further de-

oxygenated, This is probably_a very important deoxygenation process in coal lique-

faction,
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