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Abstract: The alkylation of benzene with l-dodecene over Mordenite, Zeolite Band
Zeolite Y was studied in the stirring batch reactor. The kinds of zeolites were found to
have influenced the reaction conversion and distribution of phenyldodecane isomer in the
product., Compared to the alkylation conducted over Zeolite Y and Zeolite A, the
alkylation over Mordenite exhibited higher distribution of 2-phenyldodecane and the
alkylation conducted over Zeolite Y and Mordenite, the alkylation over Zeolite 2
exhibited higher distribution of heavy alkylate which formed through oligomerization
reaction readily deactivated the Lewis acid sites.

A special feature of the effect of the benzene to 1-dodecene ratio on the reaction
At alkylation of
benzene with 1-dodecene over Zeolite B, when the catalyst content in the system was
high, the reaction will reach the optimal conversion at higher B/D.

When the benzene to 1-dodecene ratioc was high, the selectivity of phenyldodecane
isomer was high. It was also found that at the similar reaction conversion there was the

conversion and selectivity of phenyldodecane isomer was found.

same product distribution regardless of D/C ratio.
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o5& n=e] PQ CoZRE Frjdlgen o
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Table 1. Properties of Zeolites
Si0/  Nominal
AlLOz

(mol/mol) Form %

Na;0  Surface
Cation Weight Aera
(m*/g)

Zeolte Y CBV300 51 NHY 28 925

Name of

Catalyst Product”

Mordenite CBV20A 20 NH 008 500

Zedite 8 CPSI4E 25 NH," 005 680

*Source of the materials : PQ. Co.
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Fig. 1. Reaction conversion versus the reaction
time under different Zeolites at 373K.
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EE #Z2F[1] o] o]&2 Fig. 29M AAE
Zeolite Y&ZujolA A EE F7t ©E A
AE BE¥9 A¥F ZABEHR F dAF 2
2y Fig. 3~4o1A4 Ueld ulel o], Zeolite
8¢ MordeniteZ ool A ®¥H3H{E F7to] w
E QAR BXe AY W3R @3 A
R E} o]E it o3 HAHE EEE Fig
2~49 ALEolE v FH WE AHE £
¥ AFGE MHYY 4 ok Mordenite, Zeolite
B8} Zeolite Y¥ 12 member ring2 2 °|F9]
A ge AF ALYolER ERHAAA=H
Mordenite®  ©dW&e  MF(6.7x7.04),
Zeolite A+ BT 3-DAHIFAH(7.3X55A)8
7R ¥l Zeolite Y& 3-DAIZA(7T3A)E
w2} & FF(13A)& 712tk 2822 Zeolite
Y, Zeolite B, Mordenite®v} £M2 AMAAE]
AFW #FAIES g

Table 2. Distribution of Products from Alkyl-
ation of Benzene with 1-Dodecene

Catalysts
Products ) orcenite e Zeglite HF"
2-phenyldodecane 8733 4197 7824 1668
3-phenyldodecane 6.80 2464 952 1600
4-phenyldodecane - 1769 083 1753
6+5-phenyldodecane - 1565 - 4l
Other products 5.88 005 1142 2565

Note.

® Temperature =373K, benzene/1-dodecene =4
1-dodecene/catalyst =6, conversion of
1-dodecene = 36.91%

Temperature = 373K,
benzene/1-dodecene = 4
1-dodecene/catalyst = 6, conversion of
1-dodecene = 38.96%

Temperature =373K, benzene/1-dodecene=4
1-dodecene/catalyst =6, conversion of
1-dodecene = 11.62%

Composition of parent olefin mixture not

C

known, LAB obtained from commercial
sources: liquid phase reaction: WHSV
indeterminate.

The large amount of the 2-phenyldodecane
and 3-phenyldodecane is probably due to their
carry over from the fractionator
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Fig. 2. Reaction conversion versus isomer sel-
ectivity over Zeolite Y at 373K.
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Fig. 3. Reaction conversion versus isomer sel-
ectivity over Zeolite 8 at 373K.

100
b
90
0 o040 o ° °
sk ° ¢
~ TE
9 3
< F @ 3-phenyldodecane
2 ewf O 2-phenyldodecanc
zZ F &  other products
o -
2 sp
3 F
5 E
0B
H E
- wE
0
[~ L]
L]
by 220, ° ] N 1
U'nxxxlx L e e | W ‘lAlA“l)lAlAJLJ
0 5 10 15 20 25 0 s 40

Reaction conversion(%)

Fig. 4. Reaction conversion versus isomer sel-
ectivity over Mordenite at 373K.
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Mordenite®} Zeolite BZi& Zeolite YZvl
Bt} ¥& 2-phenyldodecaned AH=E 717
4 o]+ Mordenite} Zeolite 8 Zmjcllr A&
FZo AT AAHEY yAFMAYAJo] FojHe
Z & 2-phenyldodecane H¥xE& Uellie
b 4% 98L e R ¥,

MordeniteFZvie Gd@ge] AMFFRA 7
AF MAES HYMHA ofFo 6-, 5
4-phenyldodecane® A3 AR ZE3e ¥
Holl Zeolite Y& o] &0l v YAHES ¥
A APE AAF ol A gEolE
Zaje] MFTR mE YFAPAHLS ALRE
A gelolE Zujo] wEAA v@ME F U
Eldt} Zeolite Y¥ 925m'/g, Zeolite A+ 680
m'/g, Mordenite® 500m'/ge] HIEAXL 7}A|
ed FAI AZFA7)E 7HAE ol§ A&l
E Zujo)A v EHHL Afoly &4ilol ¥ A
QB HAANYA & 9%& Y Aoz A
Z+d o} [10]

Table 2014 WeRd vlg} 2ho], Zeolite 8 F
oA AHe2 e YAHEE Mordenites}t
Zeolite YZ&ulol Hl&] FiHoz £ Si/AM
zA¢) 7I10%e ez AZ4"Ed. K. D. de
JONGE 19 d7dA & YL § @
Si/AlMIS 2AM e &) £3& F37] A%
F2% AAYE AABATHLL HAZ 7 Al
SetolE ZujoAM wWAe] 4P} wge] AA
B EX vag A¥EHE Zeolite Y, Mordenite,
Zeolite B Z&Ule] ¢AME other producte] X
7t &718ed ole AMH-& WaE Fuje 9
£ A3 Fe B4 FYHE(heavy alkylate)Z
Azrd},

MordeniteZejol o] JoiFoz & A
e FHEY YA WU ¥ ez Hole
oY WY MFFR 70T wE i fEL
2 Az

o] ARz RE AEHAe] $+% 2-phenyl-
dodecane®] ¥& ¥AAHAZE JEie Mor-
denite$} Zeolite BZvhE A3 WEES
v ¥go) oW wgAgn YAHE EXE
ol g o},

-2, Mordenite® ojoil A phenyldodecane ©|4d 4|

of 4t
M-2-(1) B/D$} D/Cu] dstol] wg wHg-H
e

2 A¥dr £3% 1-dodecene2 o]& %

BB S

Aol G4} W o} Zr}
CeHs + CizHze — > CsHs-CioHas (2)

Benzene/1-dodecene®] ®1(B/D in mol)& A
HAAdyA g0 i GA ety A
A HPEE HUSA 331 1-dodecened]
FHo Ry RAUNEES 72 Y3 =2
B/DHI7} &FEHe WA %S B/DHlE B ¥
9] fiANg AAEZRE ], Mol aTHE
agez PAPE /Y HHe B/DHIZ
FA = ook},

MordeniteZ | & 873KolA 2A4A1Z1 F B/D
HgE 7z 4, 10, 20082 ¥H3AT|L MR
373K, A7 1~60% B2 1-dodecened
ol &% wiaMe] ¢ W& Zie Table 39
vyehliich olm wEAfEL A-(D)elA Al
kg 242 HREHAG

A D/CHIE 3, 6, 92 HIAZ RE 4
PZA4A B/DHIZF 104 o) FYJ HZAT
oA Hig WAPLEE JEMHHUY & B/D
v ZF7te] wlel WAool FriEHI Huigh
o =E% ¥ #2gE BHAFE

MordeniteZm ol A 1-dodecene-& ©]&3
Mol gd3} whgoAM WA gE i D/C
Hle] o] EF FAF AT

D/CHIE 3, 6, 98 wW3Al7l B/DHIZ} 4,
10, 209 o WEAFEL AP o] o
D/Cuie] A H&EA sr] A A
€2 olgie A& FE3t

W8 1-dodecened] FX%
%7] 1-dodecened] F%

P& (%) = (

+ e BAN) X 100 (3)

e B 4Y4A d43E 2E B/DHIY H
el D/CHIZE 99 ® & 71 *& D/CHl)
A 7 g i HBEE I8 slsicth

olAe] AMZEE MordeniteZ ol 1-do-
decened o] &% WA ¢l WM v
AEggL 3-ES Evl & B/D, D/CHlY &
3le] FHA$ B/D, D/CHle) XAl Fa8E &
F AR

M-2-(2) WEAPEH YHYE X
dgiAe] HHE Exe AA 4R =2
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A 9%E & Aol g ER <A &
Aboll 712% MAe] EHAEL LABY AAE
o)A 2-phenyldodecaned] X7t F718 u &
Zl g oz,

Mordenite ZwjellA wHE-HEEo WE ph-
enyldodecane ©]A A E X+ Table 3o} el
At

Table 3. Reaction Conversion versus Distri~
bution of Phenyldodecane Isomer
under different B/D and D/C Ratio
at 373K using Mordenite

Mol 4(B/D) 10(B/D) 20(B/D)

rato f 3|69 |3|6|9]|3|6]39
Rex. (D/| (D/| (D/ | (D/ | (D/ | (D/ |(D/ |(D/ | (D/
Time olololoiclcic]|c|c

1 {3-Py82| 0|0 |98|86(68|0 0] -
min | 2-P [90.992.6| 100 [90.1|91.4]93.2{ 100 | 100
Conv.(%) [|43|04|0435|38|26]|34(34| 0
10 |3P|90(82123|107(102)84]|83 (79|71
min | 2-P [|87.9]87.6|97.7188.6|88.6|90.0|91.7190.5| 929
Conv.(%) [ 81 |46|39|192(214/129215{148]| 81
o0 |3-P[89[74]86]108/103]85]93 8380
min | 2-P [875]86.7(89.5|87.0|87.7|90.4|88.9{89.7| 91.6
Conv.(%) 110981 |126141.1|403|24.7|256{224|188
30 |3-P(107(89101|134|112| 99 (102|981 {75
min | 2-P |184.1{839|86.9(834|865|885(88.1 [89.5{915
Conv.(%) [1189]13.8(20.2|76.8)49.9(38.0|359(30.2|244
4 |3-P|108;69(103/123]126(10.2}104| 96| 86
min | 2-P 1839(87.6(85.7|84.784.4|87.6{87.488.789.8
Conv.(%) [235]|24.2|28.6|88.0|69.8|47.0|38.7|36.4|34.1
50 | 3-P (113} 7.9 11021140(126(10.3]10.7|10.1| 8.2
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Fig. 5. Reaction conversion versus phenyldo-
decane isomer selectivity under diffe-
rent B/D ratio at 373K using Mor-

denite.
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min 3-PJ93]61]60[104] 96 121/92[71[110
2-P 181.0180.0194.0|77.8] 854 |81.6|67.5192.0/89.0
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Fig. 6. Reaction conversion versus phenyldo-
decane isomer selectivity under diffe-
rent B/D ratio at 371K using Zeolite
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