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Structure Innovation and Commercialization Progress of Bio-Based Lube Base Oil

LU Jiao ZHANG Yao DUAN Qinghua

Carbohydrate dion 1 aOlefins |— Poly-a-olefins

LIU Yinong YU Kun WANG Lihua G
ZENG Jianli

Bio-mass -
W Base oil,
The new pathways for preparing high performance Transesterifiation| | ™01 siesers | iyl entve
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base oil from vegetable oil or saccharide are briefly Vegetable of

structure and physical properties of estolide esters I Hydrogenation E'e““""s
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are emphasized. Moreover, the gaps among modification |:"> Base o,
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bio-base oil in domestic and overseas are discussed , F-C acylation

and the development perspective of bio-base oil in

future has been put forward .
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Advances in Regenerated Catalyst Cooler of FCC
YAO Xiuying LU Chunxi

The development and category of external catalyst cooler, the technology adjusting the temperature of regenerated catalysts and
the heat transfer intensification technology were described in detail. The cooler performance can be modified by changing the
temperature difference , heat transfer area and coefficient. A new annular catalyst cooler and its relative investigation were
described .
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Molecular Structure Design of Diesel Anti-Wear Agents
WANG Xiang LI Yan LIU Jinsheng LIN Jianmin ZHANG Jianrong

Anti-wear agent molecules that contain the functional groups to form chemical adsorption with the friction surface and hydrogen

bonds (called “T” shape molecule) ,show more superior anti-wear performance .

Hydrogen atom;  Carbon atom;  Oxygen atom;  Iron atom
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Isomerization of o-Xylene Over Zeolite-Containing NiMoP /AL O: Catalysts
LIU Shizhe LI Mingfeng ZHANG Le YANG Ping LI Dadong

Among sulfided NiMoP /Al:0s (NM /A ) and NiMoP /Al Qs -zeolite catalysts , NiMoP /Al: Os-Beta (NM /A-B) exhibits the highest
total activity and isomerization activity of o-xylene . With respect to sulfided NiMoP /AL Os-zeolite catalysts , the pore structure

and accessibility of acid sites of zeolites are the main factors influencing both the catalytic activity and product distribution .
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Regeneration of Irreversible Deactivated Hollow Titanium Silicalite Zeolite From Commercial Cyclohexanone Ammoximation Process
XIA Changjiu LIN Min ZHU Bin PENG Xinxin XU Guangtong SHU Xingtian

The industrial deactivated HTS zeolite can be completely
regenerated via the post synthesis treatment under
hydrothermal conditions, owing to the encapsulation of
amorphous TiO2-Si02 binary compounds within zeolite
particles . That is because it favors avoiding the inefficient
self-decomposition of H:20: during catalytic oxidation
reactions . Importantly , we also provide a novel strategy for
rationally designing of catalytic materials through post

synthesis .
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Surfactant-Assisted Synthesis of MoS: Nano-Sheets and Their Catalytic Activity in Anthracene Hydrogenation

LI Min LIU Zhongshan WANG Donge PAN Zhendong
MA Huaijun JIANG Yuxia TIAN Zhijian

The slab length and stacking layers of MoS: nano-sheets and their
dispersion can be controlled by adjusting the type of surfactants. Highly
dispersed nano-sheet with the smallest size exhibits the highest catalytic
activity in anthracene hydrogenation, which can be ascribed to its highly

exposed active edges .
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Influence of Stripping Conditions on Stripping of
Spent Catalysts From Two-Stage Riser Fluid Catalytic
Cracking Unit

LIU Yibin SUN Xiaofang CHEN Xiaobo
YANG Chaohe SHAN Honghong

Spent catalysts from a commercial TSRFCC unit
were stripped with steam as a medium at various of
temperatures and steam flow rates. The coke
compositions of stripped spent catalysts were also

further analyzed .
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Influence of Dealumination of Nano Sized NaY Zeolite by Ammonium Fluosilicate on Its Catalytic Properties
GUO Yanni QIN Bo PAN Meng DU Yanze CUI Xingyu LI Ruifeng

The dealuminated Y zeolite was prepared by the dealumination of parent nano NaY zeolite with (NH4 )2SiFs . And the Si species
reinsert into the framework vacancy , which is created during dealumination processing . The dealuminated nano Y zeolite shows

good catalytic properties in the cracking reaction of 1,3 ,5-triisopropylbenzene .
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Catalytic Performance of Ce/HZSM-5 Molecular Sieve
Catalysts in the Alkylation of Benzene With Methanol

to Toluene

LI Guixian DU Zhisong JI Dong WANG Dongliang
DONG Peng BIAN Jie GUO Yongqi

In order to improve the selectivity of toluene in the
alkylation of benzene with methanol, Ce/HZSM-5
catalyst has been prepared by impregnation using
rare earth as resource. Experimental results show

that the selectivity of target toluene product is

56.77% .
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Preparation of Choline Phosphotungstic Acid Salt and Its -
=
Catalytic Oxidative Desulfurization Oil phase - -« -
- - -
CHEN Huakai QIN Wanging YANG Jiahong
WANG Hanlu - «
An oxidative desulfurization system for fuel oil was Phase interface- - DBT =4 g

successfully developed, on the basis of the as-prepared

choline phosphotungstic-acid catalysts, with H202 in

Acetonitrile phase

acetonitrile solvent. The main factors influencing sulfur
removal were systematically investigated. The removal of Ch,-TPA %Chz'TPA

dibenzothiophene reaches 99.7% under the optimal s”” DBT
conditions . An excellent recycling performance was also 56
demonstrated in this system . A
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Experimental Study on the Desulfurization of High-Sulfur Petroleum Coke 100

Through Alkali Catalytic Calcination in Hydrogen Atmosphere %0

ZHAO Pujie HAN Hexiang WANG Jitong LONG Donghui 60

=

QIAO Wenming LING Licheng = 20

The desulfurization rate of high-sulfur petroleum coke is significantly 20

improved through the method of alkali catalyzed calcination in hydrogen

0 . s . .

atmosphere, and research results show that the physicochemical 300 400 500 600 700 800

. . . Temperature / ‘C
properties of desulfurized petroleum coke are also improved to some
Particle size 80 um; Reaction time 120 min ;

extent . o .
w(Na: CO3 )=25% ; Velocity of temperature 3°C /min
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Separating Performance of Double-Impeller Dynamic Hydrocyclone 1 2 3 4 5

LIU Peiqi ZHOU Yunzhi REN Shuai HU Dapeng

The double-impeller dynamic hydrocyclone integrated separation and
pressurization function. The whirl producer could suck in and
pressurize the flow , enhancing the separating efficiency as well as
symmetrization of the inlet flow field. The central rod could also 1—Underflow structure; 2—Static cyclone cavity ;
stabilize the flow field, while the overflow impeller would pressurize 3~ Whirl producer; 4—Feed structure;

5—Overflow structure

the overflow liquid .
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Hyperchromic Effect of Antioxidants on Aero Lubricating Oil
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Influence of Mineral Base Oils on Rheology of Lithium Lubricating Greases
WANG Weijun CHEN Jing HE Yifeng ZHENG Hui SUN Hongwei YAO Lidan

Apparent viscosity of greases, especially at low temperature, in the linear viscoelastic region is mainly decided by physical
properties of the base oil . The key determinant is the pour point of the base oil, followed by the viscosity .
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Preparation and Tribological Performances of Multiply-Alkylated Cyclopentanes Polyurea Grease

XIA Yangiu XI Xiang DENG Ying

The study reveals that polyurea greases prepared by M ACs show better tribological properties because the boundary lubricating

film of MACs was formed on the steel worn surface by physical absorption, which can enhance oil film’s carry-loading ability and

the chemical reacting film containing S, Mo ., Fe was produced to reduce the friction and wear .
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Combustion Characteristics of Common-Rail Engine Fueled With PODE /Ethanol Dual Fuel
LIU Junheng SUN Ping YANG Chen YAO Xiaohua LIANG Xinhua

The effects of premixed ethanol ratio on combustion and emission characteristics of PODE /ethanol dual fuel were conducted on a
common-rail engine. As a result, the amount of premixed heat release and the peak heat release rate increase with the increase of
ethanol ratio . Dual fuel can simultaneously reduce NO. and soot emissions at low load, and also change the trade-off relationship

between them .
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Alarm Root Cause Analysis in Refinery Process Based on Multi-Scale Modeling
HU Jingiu CAI Shuang ZHANG Laibin

By dividing spatial scale of refinery production system , process risk indicators under different scales were analyzed to establish the
risk process alarm root cause analysis model based on cross-correlation function. The comparison and analysis of models in

different scales were made so as to choose the appropriate scale for modeling .

) ) . The searching map for alarm root cause of the risk process in small scale
The searching map for alarm root cause of the risk process in mesoscale
x; represents the ith process variable node corresponding to the risk

xi (7=1,2 ,-++18) represents the ith process variable node
indicators of small scale

corresponding to the risk indicators of mesoscale
The dotted lines indicate a negative correlation between two variables ;

The dotted lines indicate a negative correlation between two variables ; o o ) )
The solid lines indicate a positive correlation between two variables

The solid lines indicate a positive correlation between two variables
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Molecular Simulation of the Mechanism of Oxidation
Gum Formation of Typical Gasoline Hydrocarbon

LI Na LONG Jun
DAI Zhenyu

ZHAO Yi TAO Zhiping

Using the DFT method, we calculated the chain
radical oxidation network that produced deposit .
The results showed whether there was C—H in «
position of C=C or phenyl, tert C—H , or whether
it generated electron-withdrawing group, are the
factors to determine whether deposit would be
produced . Furthermore, ROOH and ROO + were
the most critical intermediates , thus it is crucial to

remove them .
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Preparation and Photoactivity Activity of Iodine Doping g-Cs Ns

LIU Zongmei

ZHAO Chaocheng WANG Shuaijun

GUO Rui

WANG Yongjian

HAN Jianpeng

The photocatalysts g-Cs N1 with iodide doping by thermal polymerization method with urea and ammonium iodide were analyzed by

XRD, XPS, and EIS. The photocatalytic p-nitrophenol degradation experiment was done. The results show iodide broadens the

absorption range of the visible light, and reduces the recombination rate of the photogenerated electron-hole pairs .

25

20
20/(°)

30

35

Nls
Cls
In (12'C3N4
13d Ols
g—C3N4
700 600 500 400 300 200

Binding energy / eV




Acta Petrolei Sinica (Petroleum Processing Section) , 2018, 34(2) . 0373-0379  doi ; 10. 3969/j. issn. 1001-8719. 2018. 02. 020
Rapid Determination of Impurity Elements in Naphtha by Inductively Coupled Plasma Tandem Mass Spectrometry
NIE Xidu XIE Hualin

The impurity elements (Si, P, S and Cl) were accurately determined by ICP-MS/MS through diluting naphtha in ethyl alcohol . In
MS/MS model , the mass spectral interferences are eliminated using mass shift by the reaction of target ions with reaction gas in

ORS’ . A simple, rapid and accurate analytic method has been established for the determination of impurity elements in naphtha .
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Combustion Kinetics of Oily Sludge Blends Waste Tires
LU Quanwei LIN Shunhong BAI Jisong LI Changjiang LI Wei MO Liu LI Yu

There is a synergistic effect of blended waste tires on combustion process of oily sludge . Co-pyrolysis can promote the combustion
of oily sludge, and decrease the mean activation energy, promote the decomposition and combustion of tert-butyl at the high
temperature stage (800—1200°C ).
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Three-Lump Kinetics Model of Diesel Hydrodesulfurization
SUN Guoquan YAO Chunlei QUAN Hui

Assuming apparent activation energy of three types of sulfide is unchanging , three- lump kinetics model with first order was
established by acquiring the relation curve of pre-exponential factor and mean average boiling point, considering numbers of

distillates separated by boiling range .
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Recent Advances in Catalytic Dehydrogenation of Ethylbenzene
to Styrene by Nanocarbon Catalysts

WU Genghuang RONG Junfeng DA Zhijian

This review highlights the recent development in the catalytic
dehydrogenation of ethylbenzene to styrene by nanocarbon
catalysts, including the introduction of the structure and
surface properties of nanocarbons; the preparation and
performance of nanocarbon catalysts; the mechanisms of
dehydrogenation reactions; current challenges and future
perspectives for the industrial application of nanocarbon

catalysts .
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Structure-Activity Relationship Review of Zeolite Catalysts in Isobutane-Butene Alkylation
HOU Yacong ZHANG Chengxi LI Yongxiang REN Kui

The reaction performance is affected by zeolites in two aspects . ATNSTNVTNVTN TN TN TN

. 1 . . . + N Lo I 1. - X L—s"
one is the acidity property of zeolites, which mainly affects the A - T T N Oa AT, K
catalyst lifetime and the selectivity of the products; the other one

¥ Acid sites
is the pore structure of zeolites, which has a shape selective effect

on alkylation products .




Acta Petrolei Sinica (Petroleum Processing Section) 2018, 34(2), 0419-0429 doi . 10. 3969/j. issn. 1001-8719. 2018. 02. 025

Application of Modified ZSM-5 Zeolite With Different Elements in Catalytic Cracking of
Light Hydrocarbon

HAN Lei OUYANG Ying LUO Yibin DA Zhijian

The application of ZSM-5 zeolites modified by alkali and alkaline earth, transition
metal , rare earth, and phosphorus in light olefin cracking is summarized. And the
effects of the above modification on acid property and catalytic performance of ZSM-5

in light hydrocarbon cracking are discussed in detail .
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Review of Plasma Technology on Fuel Oil Processing
GUO Ming SUN Qiang LIU Aixian GUO Xugiang

This paper mainly summarizes the recent progress on plasma assisted oil processing and various realated reactors . Furthermore,
a large number of parameters are compared and discussed , including the discharge type, working gas, structure of reactors and

voltage and power. Finally , some suggestions are proposed to direct potential research orientations in future work .
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