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A novel catalyst with variable active sites for the direct hydrogenation of waste
oils into jet fuel

Li, Ming; Fu, Junying; Xing, Shiyou; Yang, Lingmei; Zhang, Xufeng; Lv, Pengmei ; Wang, Zhongming;
Yuan, Zhenhong
f%E: A series of novel NiO-LiZSM-5 catalysts with variable active sites was prepared to enhance the
hydrogenation of waste oils into jet fuel components (C8-C16) by producing more olefins. In the early stage
of the reaction, nickel oxide particles, as strong Lewis acid sites, promoted the cracking process of long-chain
olefins into propylene and ethylene, which are the precursors of aromatics and iso-paraffins. As the reaction
progressed, the nickel oxide was gradually reduced to nickel by H-2 in the system, and the strong Lewis acid
sites were transformed into metal centres, which enhanced the hydrogenation performance of the catalyst.
The jet fuel components converted from oleic acid by the catalyst could reach 80.42 mol%, which was
approximately 10 mol% greater than that of the traditional Ni-ZSM-5 catalyst. Furthermore, four waste oils
were efficiently converted into jet fuel by this catalytic system, the most effective content of jet fuel reached
91.7 mol%.
#:4: Guangdong Special Support Program  (2017TX04Z109); National Natural Science Foundation of
Guangdong Province (2016A030308004) (2018A030310078); National Natural Science Foundation of
China (21576260); National Natural Science Foundation of China Youth (51806225) (51606201);
Special Funds of Applied Science and Technology Research of Guangdong Province (2015B020241002)
APPLIED CATALYSIS B-ENVIRONMENTAL, 2020, vol.260

C-shaped extinction curves and lean fuel limits of methane oxy-fuel diffusion
flames at different oxygen concentrations

Li, Xing; Zhang, Jing; Huo, Jiepeng; Wang, Xiaohan; Jiang, Liqiao; Zhao, Daiqing

5§ EL: The extinction characteristics and lean fuel limits of methane oxy-fuel diffusion flames with oxygen
mole fractions of 0.35 and 0.4 were numerically studied by using two different radiation models, namely
optically thin radiation model (OTM) and discrete ordinates method (DOM). Experimental studies on
extinction limits of the oxy-fuel diffusion flames under normal- and micro- gravity conditions were
conducted. The results of methane air diffusion flame from present normal-gravity and previous micro-
gravity experiments were used for comparison and analysis. C-shaped extinction curves, which consist of the
stretch and the radiation extinction branches, were obtained by numerical computations using OTM and
DOM for the oxy-fuel diffusion flame. The computational results by using the two different radiation models
were compared with the experimental results. The computational lean fuel limit by using the DOM agrees
well with the experimental result, while the result by OTM is slightly higher. The primary reason is due the
effect of radiation reabsorption, which is not considered in the OTM. The computational and experimental
results show that the effects of oxygen concentration of the oxidizer on the combustion region and lean fuel
limit of the oxy-fuel diffusion flame are significant. The lean fuel limit of oxy-fuel diffusion flame increases
with increasing oxygen concentration. Both computational and experimental results suggest that the lean fuel



limit of the methane oxy-fuel diffusion flame with oxygen mole fraction of 0.4 is higher than that of the
methane air diffusion flame.
#:4: National Key R&D Program of China  (2018YFB1501500); National Natural Science Foundation
of China (51506204); Chinese Academy of Sciences (XDA 21060102)

FUEL, vol 259, 2020

Enhanced methane production from anaerobic digestion of hybrid Pennisetum
by selectively removing lignin with sodium chlorite

Kang, Xihui; Zhang, Yi ; Li, Lianhua ; Sun, Yongming; Kong, Xiaoying; Yuan, Zhenhong
%L To enhance the biodegradability and methane production of hybrid Pennisetum, a pretreatment method
with high selectivity for lignin removal, namely sodium chlorite/acetic acid (SCA) pretreatment, was
examined in this work. Results showed that SCA pretreatment can selectively remove lignin with minimal
impact on cellulose and hemicellulose. After up to 200 min of SCA treatment, 79.4% of lignin was removed
and over 90% of the holo-cellulose was retained. The physicochemical changes after pretreatment were
analyzed by confocal laser scanning microscopy, X-ray diffractometer and Fourier transform infrared
spectroscopy, showing that the majority of lignin was removed from secondary cell walls and cell middle
lamella while the chlorite-resistant lignin remained in the cell corner. Lignin removal significantly enhanced
the biodegradability from 59.6% to 86.4% and increased methane production by 38.3%. Energy balance
showed that SCA pretreatment was efficient to increase the energy output of hybrid Pennisetum.
#£4: National Natural Science Foundation of China (51776208 ); Strategic Priority Research Program of
Chinese Academy of Sciences (XDA21050400); Science and Technology Planning Project of Guangdong
Province (2017A050501049) (2017B020238005); Science and Technology Program of Guangzhou  (
201707010201 ); Agricultural Technology Research and Development Project of Guangdong Province
(2018LM2178)
BIORESOURCE TECHNOLOGY, vol.295, 2020

The effect of Ru/C and MgCI2 on the cleavage of inter- and intra-molecular
linkages during cornstalk hydrolysis residue valorization

Lv, Wei ; Liao, Yuhe ; Zhu, Yuting ; Liu, Jing ; Zhu, Changhui ; Wang, Chenguang ; Xu, Ying ; Zhang, Qi ;
Chen, Guanyi ; Ma, Longlong

5§ #: The cleavage of linkages of lignocellulose is important for its valorization. The linkage cleavage of
cornstalk hydrolysis residue was investigated over catalysts (Ru/C + MgCl2) in EtOAc/H20 solvents. The
results show that almost hydrogen bonds, C-C bonds, ether and ester bonds in the matrix of lignin and
cellulose were broken, accompanying 80.6% of lignin and 98.5% of cellulose conversion, and obtaining 37.5%
of aromatic monomers and 28.8% of lignin oligomers. In the reaction system, biphasic EtOAc/H20 solvents
exhibited an effect on cleaving the intermolecular linkages between lignin and cellulose. MgCl2 showed
limited abilities of breaking the alpha-O-4 and beta-O-4 linkages in lignin and limited beta-1, 4-glycosidic
and hydrogen bonds in cellulose were cleaved over Ru/C catalyst. The cleavage of C-O linkages (alpha-O-4,
beta-0-4, 4-0-5) and C-C bonds (alpha-beta, beta-5) in lignin were mainly dependent on Ru/C catalyst. Much
C-O and the stubborn C-C linkages of beta-5, beta-1 and 5-5 were significantly disrupted by the synergistic
effect between MgCI2 and Ru/C. However, MgCI2 exhibited great contribution to breakage of beta-1, 4-
glycosidic linkage, hydrogen bonds and sugar ring of cellulose. The linkage of beta-1, 4-glycosidic, hydrogen



bonds and C-C in C5/C6 sugars were significantly broken. The increased yield of products was evidently due
to the synergistic effect of Ru/C combined with MgCI2.
CELLULOSE, vol7, no2, 2020

Pd nanochains: Controlled synthesis by lysine and application in microbial fuel
cells

Yang, Gaixiu ; Wang, Yufei ; Xu, Libang ; Li, Ying ; Li, Lianhua ; Sun, Yongming ; Yuan, Zhenhong ; Tang,
Yawen
f# % . Three-dimensional networks composed of one-dimensional nanomaterials are widely used in
electrocatalysis owing to their high charge transfer efficiencies. In this study, we report a hydrothermal lysine-
assisted route for the synthesis of the Pd nanochain networks (Pd NCNs). In addition, we demonstrate the
application of Pd NCNs in microbial fuel cells (MFCs), which represent a promising technology for
wastewater treatment that also directly generates electrical energy. The Pd NCNs exhibit superior activity for
the oxygen reduction reaction under neutral conditions because of their unique structure and down-shifted
Pd d-band center, as compared with the commercial Pd black catalyst. The maximum power density generated
in a membraneless single chamber MFC operating on wastewater with the as-prepared Pd NCNs as cathode
catalysts is similar to 14.10 W m(-3) or 563.99 mW m(-2), which remains stable for over 100 days, clearly
demonstrating the potential application of Pd NCNs in MFCs.
J#£4: National Natural Science Foundation of China (51806224 ); National Natural Science Foundation
of Guangdong Province (2017A 030310280); Chinese Academy of Sciences (XDA21050400)
CHEMICAL ENGINEERING JOURNAL, vol 379, JAN 12020

Experimental investigation of the laminar flow and heat transfer performance of
a harmonica tube with or without mini-fins

Wang, Yiwei ; Dong, Ti ; Cao, Wenjiong ; Peng, Peng ; Jiang, Fangming
f§%: Thermal and flow performance was evaluated experimentally for different geometric shapes of a
harmonica tube with or without mini-fins heat sink. Four different arrangements for the harmonica tube with
smooth channels and channels with mini-fins were investigated under laminar forced convection with water
as the cooling fluid. The pressure drop, friction factor and volumetric heat transfer coefficient were
determined for Reynolds number ranging from 250 to 2300, and the four harmonica tube arrangements were
compared. The results show that the transition from the laminar to turbulent flow regimes shifts to a smaller
Reynolds number due to the presence of the mini-fins as compared to the smooth channels. An increase of
the inlet fluid temperature leads to a reduction of the heat transfer performance and also flow resistance. Due
mainly to the augmented heat transfer surface, the performance evaluation criterion value of the harmonica
tube with mini-fins is always higher than 1 in the researched Reynolds number range and it can be as high as
about 1.7 when the fluid flow is in the laminar to turbulent transition regime. Moreover, it is found that
lowering the height of mini-channels, or for a given mini-channel geometry, increasing the number of mini-
channels can improve the overall heat transfer performance of the harmonica tube with mini-fins.
H#:4: China National Key RD Project (2018YFB0905300) (2018YFB0905303); Guangdong Science
and Technology Department  (2017B010120003) (2015A030308019) (2016A030313172); Guangzhou
Scientific and Technological Development Plan (201804020020 )

APPLIED THERMAL ENGINEERING, vol 164, JAN 52020



Flame Propagation and Oscillation in a Millimeter-scale Constant Volume Space

Su, Hang; Huo, Jiepeng; Wang, Xiaohan; Jiang, Ligiao; Song, Qianshi; Zhao, Daiqing
i % : Flame propagation pictures of a propane/air mixture are captured by a high-speed camera in a
visualized constant volume combustion chamber with a diameter of 150 mm, a parallel plate height of H =
1.45 mm, and an initial pressure of P-0 = 1.25 similar to 3.00 bar, in the range of flammable equivalence
ratios. The results show that when H of the combustion chamber decreases, the range of the flammable
equivalence ratios greatly decreases. As the equivalence ratio increases, the flame propagation speed first
increases and then decreases. Due to the combined effects of the wall surface and heat loss, the propagation
speed is maximum at a rich mixture of approximately phi = 1.4. As the initial pressure increases, the flame
propagation speed increases. The initial pressure has an enhancing effect on flame propagation in small space.
At phi = 1.5 similar to 1.6, under a suitable initial pressure, the phenomenon of periodic stagnation of flame
propagation is observed. The instability in this flame propagation is caused by the combination of the wall
surface, Darrieus-Landau instability, diffusive-thermal instability and Taylor instability. The Taylor
instability and initial pressure play important roles in the periodic oscillation of unstable flame propagation.
However, the initial pressure can change only the amplitude of the oscillation, not the frequency.
#£ 4 : Foundation of CAS Key Laboratory of Renewable Energy (y907j91001); Transformational
Technologies for Clean Energy and Demonstration ; Chinese Academy of Sciences (XDA 21060102);
National Natural Science Foundation of China (51976219); Foundation of State Key Laboratory of Coal
Combustion (FSKLCCA1804)

COMBUSTION SCIENCE AND TECHNOLOGY, JAN 2020

Controlling Deoxygenation Pathways in Catalytic Fast Pyrolysis of Biomass and
Its Components by Using Metal-Oxide Nanocomposites

Zheng, Anqing ; Huang, Zhen ; Wei, Guogqiang ; Zhao, Kun ; Jiang, Liqun ; Zhao, Zengli ; Tian, Yuanyu ; Li,
Haibin
% Selectively breaking the C-O bonds within biomass during catalytic fast pyrolysis (CFP) is desired,
but extremely challenging. Herein, we develop a series of metal-oxide nanocomposites composed of W, Mo,
Zr, Ti, or Al. It is demonstrated that the nanocomposites of WO3-TiO2-Al1203 exhibit the highest
deoxygenation ability during CFP of lignin, which can compete with the commercial HZSM-5 catalyst. The
nanocomposites can selectively cleave the C-O bonds within lignin-derived phenols to form aromatics by
direct demethoxylation and subsequent dehydration. Moreover, the nanocomposites can also achieve the
selective breaking of the C-O bonds within xylan and cellulose to form furans by dehydration. The Bronsted
and Lewis acid sites on the nanocomposites can be responsible for the deoxygenation of lignin and
polysaccharides, respectively. This study provides new insights for the rational design of multifunctional
catalysts that are capable of simultaneously breaking the C-O bonds within lignin and polysaccharides.
#:4>: National Key R&D Program of China  (2017YFE0124200); National Natural Science Foundation
of China (51776209 ) (51661145011 ) (21406227 ) ; Natural Science Foundation of Shenzhen

( JCYJ20170818164006890 ) ; Science and Technology Planning Project of Guangdong Province

(2015A020215024); Youth Innovation Promotion Association, CAS (2018383); Pearl River S&T Nova
Program of Guangzhou (201806010061)

ISCIENCE,; vol23, no 1, JAN 242020



Flame Propagation and Combustion State Transition in a Sub-millimeter
Constant-volume Space

Su, Hang; Huo, Jiepeng; Wang, Xiaohan; Jiang, Ligiao; Song, Qianshi; Zhao, Daiqing
% %L: Experimental studies on premixed flame propagation characteristics in a sub-millimeter-scale closed
chamber are performed. Propane/air mixtures are ignited in the center of the visualized chamber and the
subsequent flame front evolution process is recorded. The effects of the gap size of the chamber and the initial
pressure of the mixture on the flame behaviors are investigated. In the condition of the gap size H=0.45 mm,
the flammable range of propane/air mixtures ranges from 2.0 bar to 3.0 bar of initial pressure P-0, and from
0.9 to 1.5 of the equivalence ratio phi. At H = 0.45 mm, the flammability limit of the mixture is lower than
that of large scale, and the instability of flame propagation is higher. With suitable initial conditions, such as
P-0 >= 2.5 bar, phi = 1.2 similar to 1.3, and H = 0.45 mm, the transition from a low-speed laminar flame to
a high-speed deflagration flame is observed. When the size of the combustion chamber height is as small as
the laminar flame surface thickness, acoustic waves in the combustion chamber dominate flame propagation.
The interaction between the acoustic wave and the flame front greatly increases the flame surface area,
resulting in great enhancement of reaction and subsequent flame deflagration. Furthermore, the increase in
initial pressure will dramatically increase the propagation speed and the pressure peak, which are also affected
notably by the equivalence ratio and the spatial scale of the chamber.
34 : Foundation of CAS Key Laboratory of Renewable Energy (y907j91001); Transformational
Technologies for Clean Energy and Demonstration ; Chinese Academy of Science (XDA 21060102);
National Natural Science Foundation of China (51976219); Foundation of State Key Laboratory of Coal
Combustion (FSKLCCA1804)

COMBUSTION SCIENCE AND TECHNOLOGY, JAN 2020

HCHO Removal by MnO2(x)-CeO2: Influence of the Synergistic Effect on the
Catalytic Activity

Guan, Shengnan ; Huang, Qifu ; Ma, Jianru ; Li, Wenzhi ; Ogunbiyi, Ajibola T. ; Zhou, Zean ; Chen, Kun ;
Zhang, Qi
i %L: The catalytic performance of MnO2(x)-CeO2 (x = Mn/Ce molar ratio) and the synergistic effect have
been investigated in formaldehyde removal. The results showed that formaldehyde achieved 100%
conversion at 60 degrees C for MnO2(1.5)-CeO2, with the gas hourly space velocity = 120 000 mL h(-1)
g(cat)(-1). It was lower than the formaldehyde removal temperature of MnO2 (130 degrees C) and CeO2
(170 degrees C). The apparent activation energy for HCHO oxidation with MnO2(1.5)-CeO2 was 34.2 kJ
mol(-1). The partial mutual replacement of Mnx+ and Cex+ decreases the crystallite size due to the
MnO2/CeO2 interaction. The X-ray photoelectron spectroscopy and the Raman analyses show that the
Mn3+/Mn and O-ads/G(latt) ratios and the relative concentrations of oxygen vacancies for MnO2(1)-CeO2
and MnO2(1.5) CeO2 were higher than those of the rest of the catalysts. Thus, the lattice oxygen (O-latt)
from CeO2 readily transfers to the oxygen vacancy, achieving O-latt activation to surface-adsorbed oxygen
(O-ads).
Jt4>: National Natural Science Foundation of China (51676178); National Key Technology R&D Program
(2018YFB1501600)
INDUSTRIAL & ENGINEERING CHEMISTRY RESEARCH, vol 5, no2, JAN 152020
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| Mows sndupates UK HPR1000 progresses to next stage of assessment

News archive
13 February, 2020
Latest websile updates
& ONR has completed Step 3 of the Generic Desagn Ansessment (GDA) of the UK
el HPR1000 design, and taken the decision to progress 10 Step 4 of the GDA
Events

Dunng Step 3, ONR increased 115 regulatory scrutny and underiook a more detaled
sssessment of he design, focusing on the methods and approaches used by the GOA 8

Requestng Party! 1o underpn therr safety and secunty dams

UK HPR1000 Genenc Desyan ~
The cutcome from our Step 3 assessment (s that sufficient progress has been made Copynght GGN

0 move o the next assessment stage A report summansing our assessment has
bean published oo our webs te

Ana Gomez Cobo, ONR's Head of UK HPR1000 Regulaton said

“The cbjectve for GDA is to pronde confidence that the proposed design 1s capable of being constucted, operated and
decommessioned in accardance with the standards of safety, secunty and environmental protecton required in Great
Bntan

Dunng Step 3 of GDA we have undertaken assessment work across 19 techrical disciplings and covered fopics of 8
Cross-cuteng nature

“Our assessmen! 1o date has notidentfed any fundamental safety or secunty shortfalls fiat would prevent us issung &
Design Acceptance Confemation (DAC) for the UK HPR1000 demgn

However, we have identfied a number of areas for wiveh further substantazon 1s needed from he Requesang Party,
hese have been captwred as Regulaiory Qbservations

‘Although progress so far is encouraging, a lotof wock by the Reguesang Party is sl required We will contnue 1o
ngorously assess safely and secunty submissions throughout Step 4 of GDA”®

For more information on e GDA process, visit the jointrequiaions website
General Nuclear System Ll 15 a UKegistered company that was established 10 impiement e GDA on the UK

HPR1000 reactor on behalf of fhiee joint requesing partes, ( ¢ Chine General Nuclear Power Corporation (CGN). EDF SA
and General Nuclear intetnatonal (GNJ)
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