2018 FEHM A B ERAREEATAR
LIRS

T H 2K

A o ik P SRR T PR R B S e T A

HERERAE R

Bt A SR BEYR I H 2 Al vy A T AR e SR VE 22 PR B 5 YA I /L, &
i KR R s T AR AR EE R, o AR BT A T B AR B A A Nt B
BT AR EACRENR, (HH & KA ERA T B, SEOUAR VAR s =,
X EAT VLR T T AE 200 AR W) T T AT (AN S B R o e I O

2 H Bt 5 R EE ISR A, R T A S RS
VI E A B, S5 A RRIMINA AN RAE A A S5 5, HEs 1A R B -0
KA INEMBE BB AT RTELE . BT, 320 it Fr R AL s
SO A ] & 70, 198 BRSSO PR N U B ). A,
SR 2% 7, A B K EE R TR AL ki, Syl & 4 6 ek 2
AL IS AL R 3AA

WfF 58 B HAE Green Chem. Ind Eng Chem Res. Fuel. Microporous Mesoporous
Mater. Catal Comm. New J Chem. Reac Kinet Mech Cat Z580j& 24 A 311 % %% SCI
W 31 A, Hodh 8 B AR AE 1L 34 Chem Rev. Chem Soc Rev.Energy Environ Sci.
Nat Chem.Angew Chem Int Ed.JACS % [l b A144 SCHH TS & IR vEm A 5| A,
SCI fih 5] 179 K.



i B fe] 4t

B A S A BEVR 1B AR H G Alve, HLIECT AR e R VF 22 M85 T G 2% 1)
ST KR i il vl B A B ACRE TR o AW DA A8 I A=) 0 A 2 A s 1
Ft b AT AR R B AR, R KA R R A S, FEURREHVEAR.
HIEMEZE  SEAF R TR hAE, D200 FLEEAT A DN U B o e, s et
N e it JFORUARRL o AR 2 B8 K A o i v 2 SR A S I U SR A TR A 3T K
PERE TS, J& T2 TR S ERMA A TRESUR, F5ThREM kL 9K AR 4
BEEYIMESS, & BT ReR T & 5 N A T A R

FEE o BB R G S R L RS B IR R S E RS, BRI
A InE EEFNTE IR 5 A RO EEAS B0 S5 50 B ) e, TR % i
I SRR A R AR SR S PR e AR, Bt S e th R AN AU AR, T
A= ot 0 U SRR N, S PR RE AR SRR J0 A 45 3R, #7is 1 AREAG 7] ) Ay
S R AR MEAIETE O OIS R R B, I B K S AU A R AR AE
XPHEA R I A PR ) 3 AT B R MR S S BT AR P AL R ) R T LB o ik
Tk, Bk D] R R AL AN B A R R 2 U, SRS T B TR R
7€ PELF 0 U AR S L 8 R

BUH W EEEE: (O Bt Al e H AR AT LR, R AR T
INEGETEAE B BRI E S T AL BOR AL IO &5 4, £Vl & EL &
RN = Wa A L S VAN ARE {4 B il ke A A I NN =03 | P o
TR 91 B 3 P R PR B S LR E s () SRASBRAL AL I TSR . oW 544
23 2H RN I U S T S M AL, 80 AR U R S A A IAEAS R R
A A 75 L B o S A A s T3 % e L 3t A4 7 R A7 A X6 A A 7] ) v 12
HREERFmLE]: ) S EudAam &%, e B KRR L4
] Al2O3. ZrOz-AlOs. CeO2-Al0s Z5HA, & i s S B AL FR 1 R
B

T H s H7E Green Chem. Ind Eng Chem Res. Fuel. RSC Adv. Appl Catal A:
Gen. Microporous Mesoporous Mater . J Alloys Compd. Catal Comm. New J Chem.
Reac Kinet Mech Cat. (fiEfb=/ i) SEAUBECA AT AR SCI R 31 . 8 /Mt
F MR L Chem Rev. Chem Soc Rev. Nat Chem. Energy Environ Sci. Angew Chem
Int Ed. JACS %5 [Er4n44 SCI FIPSCHIEH PN FI 51 H, SCIAiB3] 179 IX.

Tl A o i B o AP SR At T B AR SRR SCRE, ik 1 H AR AT
FAEBABM T LR, SRE CO Im= RIS RS PL LK
Fo AT RFEE K R A 2 1 BRI HES) 1 H



ZVRAT -

ONR 3¢ &5/

8 AR AE SCIth 5] 179 Ik, 5 FHTI¥)E.FE Chem Rev.Chem Soc Rev.Energy
Environ Sci. Nat Chem. Angew Chem Int Ed. JACS £ [Epr%n44 SCI AT . 51 H
P AR G B . BRRINARE BB L VEERF B B L KA A
HARRHABERE . MR 7T % 4 454 Clément Sanchez #(#%; PE¥EF 2 5% TRER:
Bty L E TR £ el 25 o 1 TUBEA AR TE I3 T K5 Avelino
Corma ##%: 3¢ AL ZOMM K7 3 4E 73 K2 Gates, Bruce C.38#%: 1 [E 1 i
TR FE e 3 O T Bl AT 2k [ A= EK % Wolfson EAGHIE T 0 4T
WAMRT - ERKILEE LT ATHRIN %S Shik Chi Edman Tsang #04%; i it
I fE5F /K BE K% Hans Adolfsson 4% : H XA HEFRAGE . PR BilgfEig L
WEFEITE RS 78 03 Jb RS & s B s 717 [E B 1K %% Roberto Rinaldi 17 45
NANE 2

@. ZWIFH

A A A TR YAE A1 B 5 A BN S S8 S B R R G 1R P A
teFliE T, BT H) R 5% R4 Chem Rev. Chem Soc Rev. Energy Environ Sci-
J. Phys Chem Lett. Renew Sust Energy Rev 25 [ b2 44 BT 22iA 51 H, 40 Clément
Sanchez ##% £ Chem Rev(2013, 113, 7981)— X HiFHri% 4> T/ ~“Nanoscaled
amorphous metal borides prepared by aqueous precipitation are economical, have a
good thermal stability, and do not require any additive compared to typical metal
sulfides and noble metal HDO catalysts.” B : 5 i 84 (46 W) A1 57 4 & I &M A
AR ECEE, OARICIE )45 B A0 oK RO RO AR S & R AL B i s AaE ik
A s B AR P R AT AR B S0 AL SR T EILE TAR)TAE Chem Soc
Rev (2012, 41, 8140) —3CH1, HMhiE —15 5.5.3 /- A A TRAAR B S AL
T A i S SR R KR O A o AR SR T R ) A T R B A 5
] 387 5% P & /1 37K %% Catherine E. Brewer 7t Renew Sust Energy Rev(2017, 72, 673)
IRV A, VO ZEAR A R B A, RSN “Wang et al.
developed a theoretical mechanism for HDO reactions by the amorphous A-B—C type
catalysts in which A is a transition metal capable of hydrogenation, B is a different
transition metal used for adsorbing oxygenated groups, and C is a nonmetal capable of
reducing transition metal A....... To date, this type of A—B-C catalyst has shown
remarkable catalytic activity (almost 100% conversion) and a high deoxygenation rate
(higher than 90%).”. b4, &K Edward Furimsky 7E Ind Eng Chem Res (2017,
56, 11359) — CHPEMERAMLENEL S 1 W TAEA“Novel catalysts prepared by



Wang et al., consisting of the oxygenated form of the Ni- and Co-boride/phosphide
phases, were used for the HDO of 4-methyl phenol in a batch reactor”, B\ A& —Ff
AL I U A )

KAKRGE, @ 2 Fh7 IS, B35 R s A I & As
PE, BT ECRE Nat Chem. ACS Catal T S5 o e [ 4R K2
Shik Chi Edman Tsang ##%7£ Nat Chem (2017, 9: 810) — 3+ 5| FHIRATH) Bl 5k
R B TN S A N, FEE— P IR 3 Co % MoSq i S0 14 F i
HEVEF, JESCU0R - most traditional MoS;-based catalysts have been studied at typical
reaction temperatures of 300 <C or above (entries 1-3 in Table 1) in order to reach
acceptable activities for the HDO of phenolic compounds. However, a study using a
slightly lower temperature of 275 <C for this reaction has recently been reported; 753t
FEFE TIERRE . EE TFEREFE L Avelino Corma ##7 7 ACS Catal (2018, 8,
4545 )b 5| FHEATI 45 SRR VEE Co-Mo B i) XRD 45 2R, Jf-7E ACS Catal(2017,
7,2698) HPPPAN FRATT ek i K RAGE R B R ) AR P MRS A RS T3 1%, TR ST
“N“Among them, the hydrothermal synthesis represents the most potential process for
producing highly homogeneous materials and for controlling their morphology.”.
HA AR K2 Felix Studt Z{%1E J Phys Chem C (2016, 120, 18529) 5| FIFRATHI 45
SRR B B I SRR AR 3R AR DT R A Ak AR, R U “Direct: deoxygenation
(DDO) is considered a promising route for the production of aromatics from lignin
precursors.”; NI K H7 FL/R K2 Serge Kaliaguine #3551 FH FAT T 45 5k [ 1
B Co F#s I 5 B A0 7 E 3 AR B TR A

AT AT A1) 5 VR i KRR RE A0 o] e e o A RO ) SR A B R e A A
KT AR R 2R, 345 B KR BRI AR S S E 1 y-AlLOs, HiZJTiEIE
£t TiO2-Al203. ZrO2-Al203. CeOx-Al03 %6 & #ifk. FEFIEBE Wu Li
&7E Ceram Int (2016, 42, 4072) —SCHOINTTIRATTMI VLRI 45 3, Ji ST “the
reaction conditions, surfactants and washing methods of the experiments are vital
factors to obtain better structural properties of mesoporous materials, especially for
their specific surface area and pore volume”, R[JSIZEG 1 5 3 244« 22 1TV 14 77 A
BITIRRAF AR VERE B AL B FLAT R A RS R 3R, JCH& X EE R
FRAIFLZ . B 50 K% Bin Zhao Z57E Int J Hydrogen Energy (2015, 40, 6346) —C
th 5| FHFRATTR s SRR 1t A R 1 FL&5 R R (2 2k S B2 A0 =0 ) 1o



REHRILLEHR:

IR
P SCL | At | =L
A ” . - LA
| WOCEELR/TAL || e | mg [an | | mEere | ) T RE
5 = Bl vy | mfE | fEE | ME H e {;\ 3
= v
| B | B
Preparation of
hydrophobic reduced T
graphene oxide #, X
supported Ni-B-P-0 and 2016 FH HHQ;FIJ
CoBP-0 catalysts and 18 | 20164F | o £ 1&1:75’
1 | their high 9.12%5 | % 02 H %@ J& i%f%b}’ 6 6 |
hydrodeoxygenation 94-98 | 21 H 3He e
activities/Green 8 W,
Chemistry/Wang, WY; J@.;i
Liu, PL; Wu, K; Tan, S;
Li, WS; Yang, YQ
Preparation of Tk
NiS//MoS; catalysts by %@Z 5
two—step hydrothermal ‘ %’ i
method and t}'le}r 2016 2016 4F %@Z B S,
o | enhanced activity for |, 01 E 191 o A R e Pt 6 6 | &
Hydrodeoxygenation of | 519 ol Wiz e i#_
pcresol/Fuel/ Wang, Pl R S‘CIH’%,
W; Li, L; Tan, S; W, e,
K: 7Zhu, GH: Liu, Y; Xu, “%’
Y Ya 10 Mz i}
Synthesis of Highly
Active Co-Mo-S
Unsupported Catalysts T
by a One-Step i(ﬁ)l% %)ﬂ%
5 > T
Eifglli(e)z};?mal Method for A 9014 4F %@Z ¥ 2
3 2. 843 12 A i 5, 13 13 =
Hydrodeoxygenation/Ind 19001~ IOEI Wiz % Aﬁ ﬁj =
ustrial & Engineering 19009 R }jﬂgﬂ
Chemistry I ‘i,
Research/Wang, WY; Ptz
Zhang, K; Li, L; W,
K; Liu, PL; Yang, YQ
Synthesis of mesoporous i
AL, with large surface FE
area and large pore e, gk
diameter by improved 2014 2014 4F ks e, ¥
precipitation 193 Wiz BR, -
4 3.615] - 07 H & oy 14 14 | &
method/Microporous & BAT- 15H R ™ XK,
Mesoporous Materials 53 1 Ik
Yang, YQ; Liu, H; Qiao, IR
7Q; Luo, HA




Effect of Laon Ni -W-

B Amorphous Catalysts 2011 %B—&%
In lydrodeonygeoation 20 o |,
of Phenol/Industria =
2.843 10 1 26 26
Engineering Chemistry 10936~ 05§| % Z$ & =
Research/Wang, WY; 10942 A’EW
Yang, YQ; Luo, H; I E%%,
Peng, HZ; Wang, F
Amorphous Co -Mo -B
catalyst with high F
activity for the 2011 M, B
hydrodeoxygenation of F12 | 20114 + B3R,
bio-oil/Catalysis 3.33 | & 02 A B | B 42 | 42
Communications/Wang, 436-44 | 10 H | % W
WY; Yang, YQ; Luo, HA; 071 $H, X
Hu T; Liy, e
Wy
Effect of additive (Co, )
La) for Ni-VoB 2010 %Eﬁ
grmrphous catalyst gnd 11 2010 4% % ﬂ“_b, ¥
its hydrodeoxygenation 3.33 | % o4 H & B3R, 929 99 | K
properties /Catalysis | 803-80 | 30 P 55 il ‘
Communications/Wang, 7T ﬁ:ﬁ‘i 1
WY; Yang, YQ; Luo, HA; X pE
Liu, WY
Characterization and i
catalytic properties of 2010 T
Ni -Mo -B amorphous 11 2000 4F T 55_?, ¥
catalysts for phenol 3.33 | % 10 A W B, 43 43 | B2
hydrodeoxygenation/Cat | 100-10 | 30 [ o (2GS
alysis Comunications 571 , Z
/Weng, WY; Yang, YQ; X Fizz
Bao, JG; Luo, HA
& it 179 (179




w4

ik
%

R

AR

THE
LK

2
Jo

LK

Xt AR B AR i P 5Tk

il #3%

I
K

I
K

DUH S sT N, AT AT S R el
S WIS . WFTE T R
FSEE R . il AR AL i
7, FE A R RSN, 4
Hr AL I ZRAE 23 A1 S 1t RE I X5
7~ AR ) “ R -3 SRR R
MLEE;  $8 501 %% BR AL 10 7] Bt il 4
TR AT OO, B tH AR A s
AR, FERTT A BRI,
o 7 HERI B KM AR e v, thAb,
SO R AR £ T, R R Ak LR
AL R ZE, NInEmE R
AL R R k. X TR
RO 1. 2. 3 M AlidE ok, 2&1R0%
PEBIC 1L 20 34 4. 5. 6. 7. S —
VEZ B EBINEE . I 70 i TAE
&= AN TAEER 80%.

fr %

I
K

I
K

TERFEESS5FHSH5RZRI 1 PR
S & S K M SO T, 5
AR IS T, B AR
AU I3 1 2 LRSI R R A K
FE P AT RR T 1) 3 A A e 5
Z 5K 2 iR AR 25 A T
SRR % L 9 A0 1k ) 2 XU B Ak A 1
TS TAE, XA FRIEEAT PR Rt AL
FRE MR AL, o & A YITE A 1y
T B mE AR MATLEE, AR
PEIRSC 1. 2 M EZTTEkER « %A
H ) CAE & AR N TAEE 60%.

2RI

EIES €23

I
K

I
K

ENEESH5HESIN T EER R 1
IE SR A HEAL AV BT S e L A
R 538 S0 — 20 il 46300 SR A R0 11
ARSI, S
P B U S R T TR A 7R R AN ]
EHL 3 25 1 S b K PR A 7)Y PE AN AR T
YRR AL, S5 & RALHT, HEo
P AL e AT S IR AL I BBy
FEMARMER S 1 E1E MBS TAE,
AR 1 T ZoTikEE . 1230
B FE (1 AR & AN AR 60%.




i

I

KEf

I

KEf

RS H5AER ST AT BT &
il 2% BRAIHE AL TR B ] 25 5 e
BEEE,  FEEHS AR B K 2
PEJCRTE LI, X Sea6 25 kAT 4,
RN, LRESSENE
AR AL, e SRR
1. 2. 3. 4. 5. 6. 7. 8, A, R
FAAS R ) 7 32401 4% B AN R T 3 454
M B AR, X b AR B
ST, LB ) E R IR A
KBH, 15 H RS & 0 L A
BRI G, X EERER
W1, 2. 3 M EE TR, RRENR
1. 24 34 4. 5. 64 7. 8 HIEIER .
ZIUF AR TAE R AN TAEEM
50%.

ENIES

2

ke
K

ke
K

HEREER 1 H, BB S ELEY
PR R SR, 15 FAE RS
WIS, R HT IS T
HO FIINEUB AU SALEE,  ERNE R I
3, AR T A AR B A G A
RefRemm e 25, $EH il R Bk i ek
BETVE, EREERIL 1L 3 M EETTERE
Z—, RRRER L 4. 5. 6. 7. 81
FETERMES . ZIF T TAER S
AN TAEER 20%.

PR E

R :
R

T
K

I
K

F A TR AR R
ES 8, HEmMair& ik aym
SRR LG =4 B FL AR, 1A
KIACRFN =W o340, FHEEL T &8N
EYIE RN AR, G5 AR M R,
7 AT “F-207 R &R B &
AN, REERFRIL L FE
Tk E 2 —, RARERMER L 6. 7T T
DUHRIES o ZIF T ) TAER S AN
TAEEM) 10%.




STERABERRU:

AT H (58 BRI RS, B e N e SERONRE (HER SR
2). B HEAS 3. MisdR R 4. DAL (FFA4 5 5) MRincee (G
Yif 6) BONME KA TR TR ImeA A, s 58N T 2012 4
MANE—ERAREA 7], HT 2015 FORE B ZREH BB 24, F0i
NF—5ERN, B=5ERANT 2014 SEIMNGE S RAFTEREAH, MFHAH KA
WE AR ATUH A e N Z B T FasE . RHME1ERR, ST EZN
YRR TR RGWIE. SEERBITINH . S1F xR FERR S, ARG
AR RR RS B



