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Fig.1 The gas chromatogram of the products from the

alkylation of benzene with alkylating agents
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Fig.2 Standard curve of benzene
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Fig.3 Standard curve of cyclohexylbenzene
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Tab.1 Verification experiment of benzene
IR i Fi e RSD/%
s T
W {i i 22 (n=5)

1 1.517 0
2 1.544 0
3 1.5259 1.5422 0.024 7 1.60
4 1.542 9
5 1.581 4
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Tab.2 Verification experiment of cyclohexylbenzene

MR i e P %
WEL i 22 (n=5)
1 0.427 5
2 0.425 6
3 0.439 1 0.428 3 0.006 9 1.62
4 0.429 3
5 0.420 1
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2.4 AW EE YR

Shy B I 5 5% 2 4 BT 5 Uk A HE R T TG
il — RAIANR IR R O BEOR 5 0F 58 e T 1 LE i A
HERE i, 2 SAFAT 20 2 ~ 3 WU, B An i il &
Ty AR b i S RSO O BRI AR Y BT
o my/my, B myy/myy 365 SEBRAE AR HE 8, 0 5 M
1 B AN i R Rl AR IR I P 2 A
Tom W ES T T

Lo lw-al
s//ﬁ
AP o KRR AERE A EAR ;0 48P A7 0 5K
Bsx Al s R n YOI L (1 408 FBR 1 22, 4
W /AN T AR ER e, (HBEf=
n-1l,0 WG EMNEFKE, ALRPEM o« =
0.01, P& A5 B h 99% ), WU W3 FEA 50 1y« Fl
PRUERE i BLAE p Z R & 1k 25 . HA5 R
WL 3 FIER 4.
£3 EHEBEADKE

Tab.3 The accuracy and recovery experiment of benzene

FE AT [=] i

SLPRE HEE t L a
8 WE/% K% e
14 2.1301 2.2240 4.41 104.41 8.16 9.93

24 2.5670 2.5843 0.67 100. 67 0.20 63.66
3* 1.9350 2.0342 5.13 105.13 22.22 63.66
4*  2.0616 2.1426 3.93 103.93 1.42  9.93
5* 3.2618 3.2730 0.34 100. 34 1.27 63.66

W A I RE S AR R RN AR xR RE SR A R R C
KHNARY.

ME3 L4 TUFH, KGHROLES
FRO S0 52 9 0 010 R 12 25 K 3 5. 2% (

=
H
e
S

I DR 28 e o N D R oy 4 R B ) el
Ry 9 AE 100. 34% ~ 105. 13% #i1 97. 96% ~
102.69% Z i), HAH 50 e 80 2 1 < 1, &
AL 77 3k B 9 A A [l R e TR v (S
PRUERE it FLAE o Z 8] TC W 35 1 22 5, T AR O X R
e KA B R C IR B SE BB T I
®4 RCEFHEBEMDRE
Tab.4 The accuracy and recovery experiment

of cyclohexylbenzene
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5 SPrE HRE wEsn %% i T
1°© 0.3856 0.3816 -1.04  98.96 1.35 9.93
20 0.2598 0.2668  2.69 102.69  2.53 9.93
3* 0.3962 0.3881 -2.04  97.96 15.37 63.66
4*  0.3071 0.3111 1.30 101.30  0.86 9.93
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Internal Standard Analysis for the Alkylatioin Solution Catalyzed by
Ionic Liquid to Synthesize Cyclohexylbenzene

WANG Xun-qiu', FU Li', DU Zheng’, NING Zhuo-yuan', DONG Sen’, WANG Ya-tao’

(1. School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Chemical Engi-
neering and Technology, Tianjin University, Tianjin 300072, China; 3. Coal Chemical R&D Center of Kailuan Group, Tangshan
063611, China)

Abstract; A qualitative method to determine cyclohexylbenzene content in alkylation reaction solution cata-
lyzed by ionic liquid was developed, with gas chromatogram and n-decane as internal standard material. The
correlation coefficient of standard curves of benzene and cyclohexylbenzene are both more than 0.999. The a-
nalysis result shows that the relative deviations between real values and measured values of benzene and cycly-
hexylbenzene are less than 5.2% , recoveries range from 97.96 % to 105.13% , and precision are 1.60%
and 1.62% , respectively, which shows high stability and reliability.

Key words: cyclohexylbenzene; n-decane; internal standard method; gas chromatogram
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Carbonic acid, 2ethoxyethyl Methyl Ester is Synthesized by Transesterification
with Dimethyl Carbonate and Glycol Ether

ZHANG Ya-dong, HE Shu-yu, HAO Hong-ying, ZHAO Yan-yan

(School of Chemical and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A clean diesel fuel additive is got by transesterification, which name is carbonic acid, 2ethoxyethyl
methyl ester,which raw materials are dimethyl carbonate and glycol ether, and which catalyst is KOH . its
structure is characterized by IR, IHNMR, 13CNMR ,refractive index and so on ,and the results show that the
synthetic material is the target product. It is studied the effects of some factors on the reaction,which includes
the molar ratio of dimethyl carbonate and ethylene glycol diethyl ether, the type and amount of the catalyst and
the reaction time. The Optimal reaction conditions are (the datum is 0. 05mol glycol ether) as follows: n
(dimethyl carbonate): n (glycol ether)is 4: 1, the quality of KOH is ten percent of the glycol ether, the range
of the reaction temperature is 90 degrees to 105 degrees, the reaction is continued for 3 hours. Under the above
conditions, the average yield of Carbonic acid, 2 ethoxyethyl methyl ester is 76.78% with 3 parallel tests.

Key words: carbonic acid, 2ethoxyethyl methyl ester; the reaction of transesterification; dimethyl carbonate;

glycol ether



