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Influence of vacuum degrees in rectification system on distillation characteristics
of bio-oil model compounds

MA Ya-kai, YUAN Xin-hua, LUO Ze-jun, ZHU Xi-feng*
(School of Engineering Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: The batch distillation experiments of bio-oil model compounds were carried out in a pilot rectification
column. The distilled fractions of bio-oil model compounds at atmospheric pressure and vacuum distillation were
compared by changing the vacuum degree in the system, and the variations of each component in the fractions were
analyzed and summarized. The results show that the total distillate rate of bio-oil model compounds increases, the
coking rate decreases, the moisture is more likely to be evaporated, the initial distillation temperature of organics in
the fraction decreases, and the distillate rate increases with the rise in the vacuum degree of the system. Therefore,
increasing the vacuum degrees can effectively separate the components of the bio-oil model compounds and reduce
the energy loss. When the vacuum degree is —0.08 MPa, the distillation effect of the bio-oil model compounds is
optimum. The distillate rate of acetic acid and furfural can reach 99.50% and 65.88%, respectively, and the distillate
rates of phenol and guaiacol are both over 25%.

Key words: bio-oil model compounds; rectification; vacuum degrees; vacuum distillation

Ay o RS 5 M A i B8 S AR A 2%,
NREREE NN RN NSy TR 3N N
A e ) 5 2 v B 2 43, R — i 7 P i
S R I AL EE A RS A0 A TIEORE, 2200 B A ik
AP R BGE Z2 BAT B I A 4 . 46 SRR AR
I8, AR I EUB AR AR AL L AR AR
W 55 B AR BT T A Wi 1 43 s e Al g i
(LR A [ 752 Ml A7 AR AR 2 2 G0 L B AR IR
AR o3 B AR e S IR R, 2R AR R n] LIAR G A W)
25 ik AR AT 8, B THTZ
1 515 RO Zp TR BUBL I T 32 3R b2 2 5k

Received: 2021-06-21; Revised: 2021-07-14

" Corresponding author. E-mail: xfzhu@ustc.edu.cn.

VE: 41 Wang 557 R F 4 TR AR, KR TE A
IR E Y7/ i a o E 7N N L 13 O s R s
T8 SR A v 1Tk 85%, H G W4 2 fI R AL
Guo %5 SR 4> T 28 M B AR 50 B & 5 R R AN 28
(18 £ SR 3, ) FRD 1 4 A A 00 0 A 7 i b, 3
I R A P30 8 bk (9 B 195 Rahman 2% #1538 T
SRR LS 2R AR AR i T 4 S R AN T 0
B, LI 63% B9 TR 44% BTN BREEL; Choi 25" i
8 A W T AT U RN, U 43 R B (AR 3
=8, Hoh, BAERRS . LAY BOKBESEA L o

AL 55 26 A, 2% 08 i AR Wl L0 A i Y

The project was supported by the National Key Research and Development Program of China (2018YFB1501404).

[ % 8 5.0 & 1% (2018YFB1501404) ¥t Bl

AR BESCH TR A Elsevier tH fiE7E ScienceDirect I i (http://www.sciencedirect.com/science/journal/18725813)


https://doi.org/10.1016/S1872-5813(21)60140-8
https://doi.org/10.1016/S1872-5813(21)60140-8
mailto:xfzhu@ustc.edu.cn

2 1

ThV L A R T AR S8 N LS B X A W e A 5 W 2 U R R Y 5 ) 161

PEREIF 42 B IR RO B (L3 B 2 1R 5 80
KL RAC S I IR B R AT, 42 il
A /NS o S B0 R o 0 O 5 B
P 1 A 9 S B A/
o 43 B B Pl S 5 2% 1
(25 U 6 A R, A B 9 00 2
AL A B 4 (LU B
P E ™). S PN R 2 BT 4 900, 1
SN R L% HE 26 0 5 4143 6 0 4 1 0 5
U AR R 05 I 4 25 B0 th %, AT 4425
T 154 0 2155 B B I 78 0 26 0 4
PE. S 0SS 0 BT T S

|t
1.1 LI

S v 3 B 45 RS AR A B LU AR 5 L AR v 2%
TRARE 43 R AR 43 A IF R AT — B R 3, 4 A 4 2%
K. OB OFR . BEEE . R . ARl H
AN s B, K Ry Sl e RE T e b Ry 5041040212
2: 1R, BEdE 24 h, H MR A
12 XBWRERTRE

FamE N B R BRWE R, BT
1200 mm, 3% 4% 40 mm, # i 304 NFEH . Lad
B TUSE 56, % e g A i ALk B i i 5
PEAR ROST ARG IC o 177 335 v 2 1) P 7 B 530 1 Ak AR 1
MK, 2 25 v 5 AT A D BRAS BE OB, SR
Ja TS SRR W SR/ L L, eSS R R
22 2500 SO B AT T B ARRL, 2 JE R i s

Bm e AREUCRMAERE NS, iH5E
WIERA, Hod, SR 7 AR A A= (D) Pros:

o[5S o

N = lga
A, No RS 100 B 5 e D BB AR, X xs 70
I3l DAy B TOU7™ ity 2H BGRB8 TR 7 it 2L G B9 B K 3 R
o K TR TN By ) - S A0 5 R B o d /N IR L
R AT B PR SR B 35 1) 22 20 56 DG I il 42 [ 1
5 A (2) Fros:

N—N R—R 0.5668
= =075|1-(5) 2
N+1 [ R+1 ] (2)

AT RE TR N=20.0, {H 2% &5 W75 258
ZH Y AERLL, IREERBERT
20.0, PRk, BT RS AR B0 O 24 B, el
1200 mm. %35 8 R P PE R AE, k) R SEHTR
W2 48 N R 77 5 R R AR 18 52 95 22 i 4 2= i Ak
G4 A AL S T B S s, AT AU TR A
B 2 G B 2% 2 —0.02 MPa I 455 42, W% T 5 78
b, TR BRI S, S KRR B A S & . 5
56 5 1F E B %5 B o —0.08., —0.065. —0.05, —0.03 FlI
0 MPa( 8 J£) F#EA7 . 328 R H i 1 b & 4 2%
Tk, ME Antoine 233" THE AW 5 Wk AN
7%, W E A S AR EE, A 3K (3) FR:

(3)

lap=A——2
£p t+0)

Ao, p MR AR A S K (mmHg) , ¢ 8GR
FE(C), A, B, C AR I B [R5 58

©

(® Vacuum pump
(2) Buffer tank

(3 Condenser

@ Solenoid valve

() Storage tank

(6 High temperature ceramic heater

@ Tower caldron reheater
(8 Charge pump
9 Feedstock pump

BT ORI BRI

Figure 1 Schematic diagram of small-scale rectification column
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Figure 2 Yields of total distilled fractions at
different vacuum degrees
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