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In-suit Catalytic Online Upgrading of Bio-oil over La/MCM —41

LI Xiaohua HU Chao ZHANG Xiaolei DONG Liangxiu CAI Yixi SHAO Shanshan
(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; The rape straw was chosen as experiment materials, and different concentrations of La/MCM —
41 were prepared by the impregnation method, then online upgrading of rape straw pyrolysis vapors was
performed over La/MCM — 41. The modified catalysts were characterized by XRD, SEM and Py — IR,
respectively. The influence of the introduction of La on the physical and chemical characteristics of
organic phase of bio-oil was analyzed. The results showed that La/MCM —41 had the standard MCM —41
structure and typically hexagonal ordered structure, the surface of La/MCM — 41 had more acid of
Bronsted acid sites and Lewis acid sites. The organic phase included a variety of organic compounds,
such as acid, aldehyde, ketone, alcohols, hydrocarbons and others. The modified MCM —41 catalyst can
effectively remove the acid, aldehyde and ketone contained in the bio-oil organic phase. At the same
time, when the La was loaded up to 5% , the bio-oil organic phase achieved a high yield rate to 18. 83%
and better physciochemical properties. The heating value of organic phase was up to 33. 69 MJ/kg and
the content of hydrocarbon was increased significantly to 34. 59% and mainly with monocylic aromatics
hydrocarbons, which reduced the content of oxygen in oxygenated compounds. The research result would
provide the reliable theoretical basis and experimental basis for the efficient utilization of biomass and the
further modification of MCM —41 molecular seive.
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Tab.1 Proximate and ulitimate analyses of rape straw
Tolb 3 47 (k43 %) / % TLE ST (BT 80) /% v A T/
N BRIy Y Zin [P 7 C H 0 N S (MJ-kg™ ")
6.12 72.84 3.69 17.35 42.22 5.53 51.77 0.41 0.07 15.92
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Fig.1 Schematic diagram of vacuum pyrolysis and

catalytic upgrading system
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Fig.2 XRD patterns of MCM — 41 and modified MCM — 41

2.1.2 i1 BB (SEM)

SPERT G MCM —41 44 i B2 AN 181 3 s o
3a 1 MCM — 41 4 L5310 2 50 b B AL f) BRTE
UKL, L deoRR AR BN BROE BORL 3R )5 Ui s 2
fLAMNIEAREEH o [ 3b ~3d 144 La/MCM - 41




%7

ZE N S5 La gt MCM — 41 78 2 i A0 32 5 A 4 i F 5% 299

MR IARTE B 5 MCM — 41 A — 34, 45 F i BROE
L AT 3R AN BN 7 A1 7 A AT 5 T 3RO U R /N
AR—o HMTF La’ " 8K F Si' 248, B Lk v 5 1
La/MCM —41 BRIE kL R ~F b MCM — 41 0% K. bl
& La ff gk 093, iR iR N S 0 O R
B VA P 1 5 T PR AI o

(a) MCM-41

(b) La(1)/MCM-41

(¢) La(5)/MCM-41
K3 BUPERTE MCM —41 B9 SEM 7 5
Fig.3 SEM images of MCM —41 and modified MCM — 41
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Fig.5 Product distribution with modified MCM —41

A La 206G MCM — 41 fi ik 4 J5i A4 il A
BUAR B BRAE R PRI 3R 2 Fr s o Wi 2 v 0L, La 20tk
MCM — 41 J5 16 48 5T 1) £E 4 1 A B AH 25 B B 5 %
I, 330 T S 1 4% B, AR WLRRRE 1 8 S 55 AL RICR A5
FNE ;Y0 h S AR Z R BT, A Y 2
AR 5 I R M, HL Gz BlORG B AR s YL Y2 Y3 (Y4
H i) pH B YA BT 42 5 O 1) v M [R] i s 3l R
T OO A RS B R A 6 o S [ D
PEJG 9 MCM — 41 43 HA R 47 1Y JB B2 68 77, fi
A4 5T BT A5 A i A ML AE 3R 30 RGO Bl e 5
Wi, Y3 58 B B Bk, o 5. 51 mm’ /s 4 La g bk
MCM — 41 {4k Jir 45 4= 4 3 A LA 09 5 o 28 39 15
FN R RS T, Ho Y3 Y 67 FAE R ik 33. 69 M/ kg,
W] La(5)/MCM —41 [t %A BE ) B05% .
2.3 £¥imAENIHE GC-MS 717

Wt GC— MS Xf 25 41 A4 Wil i 47 A HLAE 40 A o
AN R TR R B or Ry 3 R IR &
B W EIRMIENEIE B 6 RS2



300 & o Bl B ¥ iR

2018 4

F2 EYRENHEELEGE
Tab.2 Physicochemical properties of bio-oil organic

phase with different zeolite catalysts

- EVEE]
YO Y1 Y2 Y3 Y4
W p/(grem ) 1.16 0.98 0.96 0.95 0.96
pH f 2,12 512 5.24 548 5.51

EEHE/ (mm?-s™')  8.36 5.88 5.60 5.51 5.56
BB/ (MI-kg™') 2652 32.85 32.86 33.69 32.78

C Jfi 4350/ % 60.06 74.23 74.63 75.38 74.78
H i 580/ % 9.13 7.95 8.03 8.21 8. 14
O i 8/ % 30.81 17.82 17.34 16.41 17.08
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Fig.6 Hydrocabon compound distribution with modified
MCM —41
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