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NN NA FIEE AR 0.804 <-80

\ BRI Ti TR [ B AL 0.815 -24

i@ anL, /. BR R AR5 R R 0.819 14

M[jwv 67T EE T 3 0.822 21

NV\OAM I A5 2 A A 0.826 -9

w A 2 AN 2- ER B kI 0.825 -26

Q@ % 0.867 -38

Q@ 679374 0.870 76

OO O 0.893 .51

% FEFIF ER 0.959 15

m BRI ITIE 0.875~0.886 -51~-110
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v R 2-FAERKIE + 3FEE
vRE: BiREA/REE + MERSE
Loty

n=5, cyclopentanone
n=6, cyclohexanone

ey S8 el
P R A 32 i /2 - B 2 e A ./ 2- B 22 1k g
% B (20 °C, g/ml) 0.819 0.825
7KK (°C) -33.6 -26.4
2.57 (25 °C) 3.78 (25 °C)
IZFREE (mm2/s)
10.62 (-30 °C) 9.63 (-25 °C)

AIChE J. 2017, 63: 680; Chem. Eng. Sci. 2015, 138: 239
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/ o 3 L 1.47W%PCS lz 34M%PCS ‘3 450%PCS ’ nafion-212
7 0 N CF;SO;H N
m - g W
373 K,24h 248 K24 h N room temperature * N—
AIBN, ethanol * toluene, 24 h  ("so,cr,
ethyl acetate . v
503 SO;H
100 - — 100 - —
EZzz2 2-MF conversion EEE8 FC selectivity EZZ2 2-MF conversion BB FC selectivity
2 ESSS FCF selectivity BBl FFF selectivity _ BN FCF selectivity Bl FFF selectivit
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AIChE J. 2017, 63: 680;

Chem. Eng. Sci. 2015, 138: 239
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5 PTA@MIL-101
_—
Dn
n n

n=5, cyclopentanone

n=6, cyclohexanone

Pd/HpB E: ij

e,

PRBHA:
T 2904 2NN VLREBREL
B (20 °C, g/ml) 0.867 0.887 0.877
KR (°C) -38.0 1.2 -345
H#E (kJ/g) 42.42 42.97 -

Green Chem. 2015, 17: 4473; Chem. Commun. 2017, 53: 10303
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3. BEFEAR

sojes/esies 0%5%03

v B B+ iR mgwgdg
v REL B REA- B SR C@@c@{w@%
JRRHE BT -I-%%;%:iﬁﬂﬁgﬁgﬁ
Reactants é+ 6 (5* 6 é+ & ©+ 6
Density (20°C, g/mL) 0.876 0.875 0.886 0.883
Viscosity at 20 °C (mm?/s) 2.4 2.7 2.4 2.5
Viscosity at -40°C (mm?/s) 21.7 35.6 19.8 22.5
Freezing point(°C) <-110 -51 <-110 -110
Net heating value (MJ/kg) 42.3 42.5 42.4 42.4
Net heating value (MJ/L) 37.1 37.2 37.6 37.5

Chem. Eng. Sci. 2018, 180: 64 .
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H

R Ks
R4 O R4 R
R1 . Rs 5
+ (@) acid N
OO O 2B ¢
[
R,

R=OH, OCH3;R,=H, OH; R,=H, OCH;; R;=OH, OCHj3;R,=H, CHs; Rs=H, CH,

B SR EB R fr i

Conversion of anisole  Conversion ol alcohols  Selectivity Product distribution (%)
(%a) (%) (%a) Ortho- Meta- Para=
- T " e,
299 0 562 80.6 O’U . [5\/0 o2 [ OV

1.6 {j,bm 74.3 (BAO,?-%?.S &D,m jSvery
115 &,80.& 157 OO 109 O)\O/MA.O OAQW,_A@_?

T3 .
14.4 [ <62 73.4 (:hj 316

Chem. Eng. Sci. 2017, 173: 91;Chem. Eng. Sci. 2017, 158: 64; Chem. Eng. Sci. 2018, 191: 343
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4, ZINREL

v RTINS ML R

2-NERITEA FIH BAELF T BN

AL (9) A (%) 2 (%)
“HEHEFR 227

0.04 g Pd/C+13 g HY 100 97.13 1.23
0.08 g Pd/C+10 g HY 100 91.78 6.23
0.08 g Pd/C+1 g HZSM-5 100 29.13 68.89
0.08 g Pd/C 100 2.03 96.73

R ; 23 ey

(0w 0

A

-

R,=H, OCH3:R,=OH, OCHj5

Chem. Eng. Sci. 2017, 173: 91;Chem. Eng. Sci. 2017, 158: 64 "



4, ZINREL

v ERMS FIRE-OH SRS HRIERK, EMNE, WmEhH
EXEF )
v PUE-OHSEMEEMRRREIK, ERTFRETH

2-benzylphenol 5 6

1

9

Pathways of the formation of dicyclohexylmethane and perhydrofluorene

Chem. Eng. Sci. 2017, 173: 91;Chem. Eng. Sci. 2017, 158: 64

e
\\
2
“ :OH “ cyclohéx:1-en-1-ylme hfnzene (cyclohexylmethyl)benzene dicyclohexylmethane
-benzylcyclohexano 4
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4, ZINREL

v B R RE LR
v SRIEATTI L BERLER

Hydrogenated intramolecular cyclization of several biomass-derived compounds

Reactant Catalyst Con Products & selectivity (%)
(%) dicyclohexylmethane perhydrofluorene
Pd/C 100 2.03 96.73
JoAS Pd/C 100 2.03 96.23
PdIC 100 1.34 97.01

Raney Ni 100 1.93 96.26

Chem. Eng. Sci. 2017, 173: 91;Chem. Eng. Sci. 2017, 158: 64



VESHEE
WRBHE
BE @B @°C, SRR B
g/ml) KR CC) ™ k) (MJ/L)
“HoOEFK 0.876 -20 42.2 37.0
A8 0.959 15 418 40.1
£4%:JP-
- 0.946 <-75 421 39.9
4277 JP-
= 0.942 <-75 422 30.8
2475 :JP-
o 0.938 <-75 423 39.7

Chem. Eng. Sci. 2017, 173: 91;Chem. Eng. Sci. 2017, 158: 64
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v ﬁﬂﬂﬁ&ﬁ%ﬁ%% WO, . B 5EM I S

R : o Conv. Selec.
R : Substrate Product  Cat. (%) (%)

TON
: N " WO,, 532 100 223
L @ © Ni 981 650 6.9

W02_72 100 = 564

- 1.029

ht F!

© Hatom @ BukOastom O SutacoOatom (@) watom (@) Surtace WV atom @/\ ©/\
@
s
0.32 ’
e
e
.

, 7 R’=0.997

NP ST
p:2:

74.0 - 114

@3 ©:> WO,,, 100 - 344
@ K;Q WO,,, 991 - 347

; WO,,, 856 - 9.8
0.00- 2 — L e — .
3.00 294 288 28 276 270
Surface O/W ratio .
NI 88.4 - 5.6

Adv. Mater. 2015, 27: 5309; ACS Catal. 2015, 5: 6594
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Ind. Eng. Chem. Res. 2016, 55: 8527; Appl. Surf. Sci. 2017, 401: 241; Appl. Surf. Sci. 2016, 371: 61
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0 Review on synthesis and properties of high-energy-density liquid fuels: hydrocarbons,
nanofluids and energetic ionic liquids, Chem. Eng. Sci. 2018, 180: 95-125. (Cover)
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O HAYIRE S ERSRERB R, EdfE 2018, in press

27



B

v BRERABNEFEEEZE WBFEFESE, EirE&EEE. AHRKEES.
HLES. FFES)

v AT “AAR”
v REREEBER (REMMER. MAKSES)
v BEREXBHER

v EfSLIE (BE.ERAH

v MABIER (MEHBR)

v REW (ER&EE. EXTAER)




7( II Ui %(.

TIANJIN UNIVERSITY




