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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0621—0627 doi：10．3969／j．issn．1001—8719．2019．04．001

Study on the Initial Deactivation of Hydrodemetallization Catalyst in Hydrotreating Process With Two Kinds of Typical Residue

Feedstocks

HAN Kunpeng DAI Lishun NIE Hong

More high’temperature type eokeis formed on the HDM for Yichang AR than that of Saudi Arabian AR under the same grading

catalysts system and the same process condition at the initial operation stage，which is more difficult to be oxidized by combustion．
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0628—0637 doi：10．3969／j．issn．1001—8719．2019．04．002

Preparation of Ni．W—P Amorphous Catalysts and Their Catalytic Performance

in Nitrobenzene Hydrogenation

CHENG Qingyan WANG Mingming ZHANG Kai WANG Yanji

W modified amorphous Ni—P catalyst was used in the hydrodeoxygenation of

nitrobenzene．After the doping of W，the extent of long-range disorder，

specific surface area and thermal stability of the catalyst were significantly

enhanced，but the particle size was decreased．As results，the conversion of

nitrobenzene and selectivity of aniline were increased．
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0638—0643 doi：10．3969／j．issn．1001—8719．2019．04．003

Preparation and Properties of Polyether Ionic Liquid Catalyst Immobilized on

SBA-15 Modified by Silane

ZHAO Wenkai CHEN Yahui CUI Zhongyi JIN Xianchao

GUO Liying

By reacting three polyether imidazole ionic liquids(PIIL)with ZnBr2，we

successfully converted them to three composite PIIL materials，which were

further immobilized on silane coupling SBA-15 zeolite to obtain three

immobilized catalysts．Then we investigated the properties of immobilized

catalysts by appling them tO the reaction of C02 and propylene oxide(PO)

tO synthesize propylene carbonate(PC)．
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0644—0652 doi：i0．3969／j．issn．1001—8719．2019．04．004

y-AIz 03／SAPO-34 Composite Catalyst and Its Catalytic Performance in MTO Reaction

CHEN Sha LIU Fei LUO Lan CA0 Jianxin

The uniformly continuous coating phase and micro—mesoporous structure with synergetic L and B acid sites were successfully

obtained in the y-Alz 03／SAPO-34 composite catalyst fabricated via hydrothermal coating strategy．Compared with the physically

blending catalyst，the catalytic lifetime of the y-A12 03／SAPO-34 composite catalyst is extended by 640 rain．
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Reaction condition：Atmospheric pressure；Catalyst loading of 1 g；Hydro／Alcohol molar ratio of 2／1

Nitrogen flow rate of 20 mL／rain；Feed speed of 2 h。and reaction temperature of 380℃
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0653—0659 doi：10．3969／j．issn．1001—8719．2019．04．005

Influences of Pt Precursors on the Aromatization Performance of Pt／KL

Catalyst

LIU Hang FAN Jingxin ZANG Jiazhong GUO Chunlei HONG Luwei

JI Chao

Pt precursors have little effects on the particle size of Pt，surface area and

pore volume of the fresh catalysts，while TC—Pt／KL possesses more

aromatization active centers and the stronger interaction force between Pt2+

and KL molecular sieve．It is beneficial to improve aromatization activity and

limit the aggregation and growth of Pt particles．

(a)TN—Pt／KL；(b)TC—Pt／KL；

(c)R—TN—Pt／KL：(d)R—TC—Pt／KI，

Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0660—0668 doi：10．3969／j．issn．1001—8719．2019．04．006

Preparation of H4SiWl 2040@MIL-100(Fe)and Its Catalytic Performance in the Self-Condensation of n-Butyraldehyde

SHI Yamei LI Buwei AN Hualiang ZHAO Xinqiang WANG Yanj

H4SiWl2040@MII。一100(Fe)catalyst prepared by in—situ synthesis method

exhibits favorable catalytic performance in行一butyraldehyde self—condensation．

”一Butyraldehyde conversion of 72．9％and 2-ethyl一2一hexenal selectivity of

83．5％are attained．The catalyst could be reused for four times through

treatment with absolute ethanol，which suggests good reusability．

。：I囊零～p‘·≯≥Vr

Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0669—0675 doi：10．3969／j．issn．1001—8719．2019．04．007

Influence of Alkali Concentration on the Structure and Catalytic

Performance of Raney-Ni Catalyst in 1，4-Butynediol Hydrogenation

ZHANG Ruiyu MO Wenlong MA Fengyun ZHONG Mei

LIU Jingmei WU Hongli

Effects of alka[i concentration on the structure and catalytic

performance of Raney—Ni catalysts was investigated．RN 10％

presents the smallest Ni grain size，the largest specific surface area

and of residual Ni2 A13 phase as the“structural promoter”，which

shows excellent hydrogenation performance，with BYD conversion

of 37．46％，BED selectivity and yield of 91．73％and 34．36％，

respectively．
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Af￡口Petrozei Si”ifn(PPfroZP“，”Processi理g Section)，2019，35(4)：0676—0684 doi：i0．3969／j．issn·1001—8719·2019·04·008

Preparation of CoMo／MgO Catalyst and Its Catalytic
Performance in the

Hydrodesulfurization of 4，6-DMDBT

ZHENG Shifu ZHANG Lei HE Mingyang

The CoMo／MgO—S catalyst prepared with(NH4)2 MoS4 precursor
is of more

muIti—layered MoS2 active phases，and exhibits higher hydrogenation activity

than CoMo／MgO-O prepared using(NH4)6 M07 024，because the
lowest bond

energY of Mo—S-Mg is larger than that of Mo—O-Mg．Thus，the CoMo／MgO-S

exhibits higher catalytic activity in the hydrodesulfurization of 4，6-DMDBT

than CoMo／MgO—O．

_——————————————————————————————————————————————————————一

Ac缸Petro如i Si行icn(Pe￡roZP甜m Processi挖g Section)，2019，35(4)：0685—0695 doi：10．3969／j．issn·1001—8719·2019·04·009

Coupling Adsorption With

Ti02／ACF Composites

Photocatalysis for the Removal of Toluene With

DAI Yexin L1 Yuwei QI Xuejin LI Meng XUE Ming LIU Fang

ZHAO Chaocheng WANG Yongqiang

The dynamic removal of toluene under UV excitation was investigated
in a

sel卜made reactor．The results show that the Ti02／ACF composite film has

a synergistic adsorption and photocatalytic effect．

cll”ol“__,O+CO念_,+Inte7雾,璐／o-，,≮
眦州iono血“。”≮、、露删

Ac￡口PetroZPi Si竹icⅡ(PP￡roZP“7玎ProcPssi挖g Section)，2019，35(4)：0696—0707 doi：10．3969／j·issn·1001—8719·2019·04·010

Intensification and Dynamic Control of a Reactive Distillation
Process for the Synthesis of Isopropyl Acetate

YAN Sen LI Haiying XU Pengfei ZHANG Qingrui

A novel reactive and extractive distillation process was proposed and used for the synthesis
of IPAc，in which the molar fraction of

1PAc reaches 99．5％．Two control schemes are presented and both of them
handle the disturbances effectively and keep the

process running smoothly．
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0708—0713 doi：i0．3969／j．issn．1001—8719．2019．04．011

Mass and Heat Transfer Model in Droplets During Spray Drying Process

ZHANG Tongwang ZHANG Yi ZHU Bingtian LIU Lingtao HAN Ying HE Guangxiang CHEN Haiying

A mass and heat transfer model of aqueous droplets during the spray drying process is established，and an efficient numerical

method to solve such model is presented．
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0714—0720 doi：10．3969／j．issn．1001—8719．2019．04．012

Adsorption of Esters Contained

Dynamics Study

CHEN Tiaotiao MEI Deqing

YUAN Yinnan GUO Rui

FueI on the Fe Surface：A Moleeular

REN Wuyue WANG Hengquan

Adsorption behavior of esters contained low sulfur diesel fuel on Fe

surface were investigated by molecular dynamics simulations．Results

show that both the increase of ester fraction and the change of ester

composition are effective ways tO improve the lubrication properties of

10W sulfur diesel．

Ester cOncen仃atlon

Adsorplion strength
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∥
Lubficity oflow sulfur diesel fuel

Ⅵ

擎了

万方数据



Ac缸P8trolei Sinica(Petroleum Processing Section)，2019，35(4)：0721—0729 doi：10．3969／j．issn．1001—8719．2019．04·013

Supersonic Condensation Characteristics of Hydrogen Sulfide in Natural Gas

CAO Xuewen WANG Chunzhi SUN Weniuan MOU Linsheng

The superoinc condensation characteristics of hydrogen sulfide in a Laval nozzle was numerically simulated by
the Eulerian-

Eulerian dual—phase model and the condensation theory．The effects of inlet pressures，temperatures and back pressures on the

condensation process were analyzed．

fal (b)

。。1i IIIIII．．一圈；；；l{l{。。1iIIIIII．．一
彝i‘一6．5E+2P0．031i0‘_毒
。。1i一嗣l；il{li。。1iI_x／n1

丁。一273 K

』／m

(a)Nucleation rate(J)；(b)Liquid phase mass fraction(y)
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Actn Pe￡roZPi Sinica(Petroleum Processing Section)，2019，35(4)：0730—0735 doi：10．3969／j．issn．1001—8719．2019·04·014

Carbon Steel Corrosion in High-Sulfur Crude Distillates

NIU Luna ZHANG Chao LAN Zhenggui HAN Lei QU Dingrong

Total active sulfur content，composition and distribution of sulfur compounds in high—sulfur heavy distillates were determined by

potentiometric titration and mass spectrometry methods．Corrosion behavior of typical carbon steels in the distillates was
studied

under conditions． It is concluded that the proportion of active sulfur in total sulfur is less than 1％．Experimental corrosion rates

are significantly than McConomy theoretical corrosion rates．
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Acta P甜r。lei Si扎icn(P以r。leum ProcPssi咒g Section)，2019，35(4)：0736—0743 doi：10．3969／j．issn．1001—8719．2019．04．015

Adsorpti彻and Degradation of Petroleum Hydrocarbon With Biochars and Microo．rganisms

ZHANG Bofan XU wenfei WANG Jiahua XIONG Xin HAN Zhuo ZHANG Xiuxia ZHANG Zhao LIU Huie
GU Yingying

Effect。f spent mushroom substrate and biochars(250—650℃)On adsorpti。n rate。f Ochr。钯“r“优s户．Q1 and the degradati。n
。ate。f different c。mponents。f。il by imm。bilized microorganisms were analyzed．Experimental results showed that the

550℃一biochar(BC550)has the best adsorpti。n effect(1．582×101。CFU／g)。n microorganism．It was aIs。found that Bc550
imm。bilized bacteria haVe better degradati。n rate。f different c。mponents in the。il than。ther blochar groups prepared at。ther

different pyrolysis temperatures．

———————————————————————————————————————————一
Research Notes

Af衄P甜r。lgi Si，zic口(P8￡r。leum ProcP5si挖g SectiOn)，2019，35(4)：0744—0750 doi：10．3969／j．issn．1001—8719．2019．04．016

Effects of Acid Density on the Catalytic Performance of HY Zeolite in the

Isobutene-Butene Alkylation Reaction

HOU Yacong ZHANG Chengxi LI Yongxiang

The acid sites in HY zeolites provide active sites for alkylation reactions．

Having a higher acid density means a higher relative hydrogen activity and

longer catalyst lifetime，which is beneficial for aehieving high selectivity of

target products．

Acid dcnsiD／(mmol g)
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Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0751—0758 doi：10．3969／j．issn．1001—8719．2019．04．017

Theoretical Study on矿霄Interactions in Asphaltene

Molecular Aggregates

REN Qiang LONG Jun DAI Zhenyu

ZHOU Han

Quantum mechanical and molecular dynamics

methods were used to study the 7c一丌interactions in

asphahene molecular aggregates．The results show

that the 7【一丌 interactions between asphaltene

molecules increases with the increase of molecular

aromatic rings’number，and the heteroatoms

significantly increase the 7c一丌interaction energies

between the asphaltene molecules．

d

(a)Side chains with electron—withdrawing groups(【’()OH)；

(I))Side chains with elect ron withdrawing groups( NO。)；

(c)Side chains with elect ron donating groups( NH：)；

d)Aromatic hyd rocarbons directly linked tO—NH 2 groups(elect ron—donating groups
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Study on Reaction Mechanism of Methanol to Butene

HE Zhenfu

B-acid center can release an H+tO attack the C一0 bond in the methanol molecule，

and C—O bond is cleaved tO form the methyl carboncation(CH3+)，in which the

carbon atom outer layer has an empty orbit．After releasing H+，the B-acid center

10ses its activity．B-acid center can obtain H+from CH3+tO recover its activity，

then CH3+losses H+and transforms a new intermediate H-form，whose structural

formula is C¨oH2．H—form has a pair of lone pair of electrons(e)and one

empty orbit．The four C¨。H2 units can form different butene molecule

structures。such as卜butene，2-butene and isobutylene．

4C1t．OH 4CH、‘4 C．‘’H

肘匝村̂
■

厂]
+H．‘罔
市国
崮

CH!=C}{—CH!—CH；—}团巫亚正巫亚匝团巫
C=C C—C C—C
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Effects of the Mass Ratio of ZSM一5／MgO on the Physicochemical Properties and Catalytic Performance in the Synthesis of

MethanethioI

LIU Piao LIU Fei YANG Kaixu CAO Jianxin

As ZSM一5／MgO mass ratio of 1／3，the homogeneously continuous coating phase and hierarchical structure with large amount of

acidic and alkaline sites were successfully obtained by using liquid—phase precipitation coating route．Compared with ZSM一5

molecular sieve，the reaction lifetime of the composite catalyst is extended for 7 h and the yield of methanethiol is increased

13．97 percentage．

窖

q
Z

i

Reactiontime／h Reactiontime／h Reactiontime／h

P一1．0 MPat m(Catalyst)=2．0 g；T=370℃；”(HzS)／n(CH30H)=2／I；q，(H2S)=4．9 mL／min；q，(Nz)=80 mL／min

(a)T(CH。OH)；(b)5(CH3SH)；(c)y(CH3SH)

ZSM一5／MgO composite catalyst，棚(ZSM一5)／m(MgO)：o l／2；o 1／3；△1／4；口1／5；O ZSM 5
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Preparation of C6 HllNO／2TsOH Type Deep Eutectic Solvent and Its

Catalytic Performance in Oxidative Desulfurization

WANG Xinbo LI Xiuping ZHAO Rongxiang

C6 H1l NO／2TsOH was synthesized with caprolactam and

P—toluenesulfonic acid as raw materials．C6 Hll NO／2TsOH as the

extractant and catalyst，H2 02 as the oxidant，the remove of sulfide in

the model oil by catalytic oxidation was carried out．The desulfurization

rate of DBT，4，6一DMDBT and BT attach 97．32％，86．60％and

77．80％，respectively，under the optimum experimental conditions．
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Effect of Hydrodynamic Cavitation on the Properties of Saudi Heavy Crude Oil

CHEN Hui HAN Haibo LI Kang LEI Jie CHEN Jianmin CUI Shuqi LIU Xuedong

Hydrodynamic cavitation process can produce extreme physical conditions such as local high temperature，high pressure，high jet

flow and strong shear stress．Applying hydrodynamic cavitation device to upgrade heavy crude oil is proposed in this study．

Mechanisms of hydrodynamic cavitation upgrading heavy oil mainly include free radical reactions and colloid loosening．The

physical—chemical properties and process ability of heavy oil can be improved through proper cavitation treatment．

Crude oil model before cavitation treatment
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Hydrogen System Optimization in the Integrated Hydrogen

Production and Purification Unit

LIU Jian ZHU Meiqian DENG Chun FENG Xiao

Detail mass balance analysis Of hydrogen system was

conducted，and two purification reuse scenarios were

introduced．The optimal flowrates of hydrogen utility，

shifted gas and natural gas were determined by using the

improved problem table method．

PSA Pressure swing adsorption；F Flow rate

Acta Petrolei Sinica(Petroleum Processing Section)，2019，35(4)：0798—0806 doi：10．3969／j．issn．1001—8719．2019．04．023

Co-Hydrogenation Performance of Heavy Oil With Long Flame Coal

HU Fating LI Junfang MAO Xuefeng

Co—hydrogenation experiments of high temperature coal tar and FCC slurry

with Xinjiang long flame coal were carried out．The effects of co-processing

conditions on the feed oil conversion，oil yield，gas yield and asphaltene

yield were comprehensively analyzed．The optimized reaction conditions

were obtained．
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Construction and Analysis of Gasoline Yield Prediction Model for FCC Unit

Based on Artificial Intelligence Algorithm

YANG Fan ZHOU Min DAI Chaonan CAO Jun

A model based on GBDT algorithm is developed to predict the product yield

on catalytic cracking unit by analyzing key factors from the industrial
data·

The prediction results show a high accuracy
and stability compared tO the

industrial gasoline yield，which is of great significance to optimize
the

operation conditions and enhance economic performance．

Ac￡n PetroZPi Sinic口(PefrozP甜，雅Processi行g Section)，2019，35(4)：0818—0824 doi：10．3969／j．issn．1001—8719·2019·04·025

Experimental Study on Co-Combustion of Oil Sludge Pyrolysis
Char Blended With Microalgae Residues

WANG Zhentong GONG Zhiqiang WANG Zhenbo
FANG Peiwen MENG Fanzhi HAN Dong

Compared with OS char，microalgae residue has a higher heating
Value and V。latile c。ntents，while OS char has m。re fixed carb。n

content．Microalgae residue addition c。uld enhance the mass
l。ss rate and impr。Ve combusti。n characteristics of OS char·This

finding provides fundamental support for clean
and effective oil sludge treatment·
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