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Table 1 Typical fatty acid composition of soybcan oil

FEH A4+ B 4% CH-CHCH, CH=CH CH;
#/% EEM (1) (m;)  (ni)  (m) ()

AR _ _
gy 105 B4 0108 3 36 0.344 4131
BEREe . .
gy 03 4 0.02 0 48 0.000 1.407
ik

0,23 282 0,227 3 12 0, 682 9, 550
(C18:1) w
T

. w6 3361 20.16:

(g 365 280 0.560 6 36 3.361  20.163
T AR _ _
(Cgepy 085 278 0.065 9 30 0.584 1047
EA®

L 002 12 L 002 o4 . .09
o0y 002 3 0. 00 0 54 0.000 0.09
C20¢1 0.002 310 0.002 3 48 0.005  0.086
S 1 4971 37.380
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‘lable 2 Calculated critical parameters and acentric [actors

ol soybean oil and soybean oil methyl

Hy K Te/K e/ M1 Té/K m
P 9535. 6 0.33 330.0 0. 417
* i VB T71.7 1,12 601, 0 0. 620
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CHEMCAD & # B, N A H b & F E 4
922 kg/m* (15.0 'C), A& 4 5 i 89 5 & % 880 kg/m’
(15.0 C).
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Fig. 1 I’rocess without the introduction ol

flash devices flow chart
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Fig.2 Flash device introduced process [low chart
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Table 3 Matcrial balance results and operation conditions
5 3 A% s ¢ the main it
(1.98t/h) T]:f?g,,,;h;;ﬂ ot the main units
i $7 : = 1 (139 (R _,
(139 Uh )— 2 s 1, 3l - BEEE(R-10D) Y (T - 201)
(0.144t/h) B o (105) o (106) 3w (201) o (202)
B3 8 FEIER ®BE/C 308.0 300. 0 94.9 250.0
Fig, 3 Material balance sketch Ji 3% /MPa 15.20 15,00 0.12 0. 11
3.3 CHEMCAD % % 84 = 2 %2 B (PFD) & i BRAE/ (mol/h)  68.27 68. 27 61.79 6. 18
FEER S/ (kg/h)  3578.21 3597.21 1981.08 1616.13
R EARGARAR/ i/l 2,71 3,07 0, 00 1,23
AFBARGANEAEE AHENEAR E Y e 2Ny 0.404  0.020 0. 000 0. 045
AHERNA NI EHFTHRE. =4 1EH VA ES# 0.596 0,551 0. 999 0. 002
FABFEHFARE A CABRKELEFAELA VA E 4 0.000  0.388 0. 001 0. 864
b, Bl P ERA,EEk 40: 1, R Sk S A HiAEsH 0. 000 0. 040 0. 000 0. 090
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Fig. 4 Process without the introduction of flash deviees flow diagram
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Fig. 5 Flash process alter product cooling [low diagram
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Table 4 Material balance results and operation conditions ol the main units
&5 A EER-10D A#ERE(T-201) ¥ (T -301)

#w(105) Hw(l06)  He(106A) THad o (201) K#HHe(202) #e(301) He(302)
BA/C 299.0 300.0 250.0 134.8 134.8 109.1 250.0
3% /Ml 15.20 15.00 15.00 0.40 0.40 0.12 0.12
B R A/ (kmol/h) 68. 32 68. 32 68. 32 59. 40 8.91 2. 64 6.28
RERE/ (keg/h) 3592.81 3611.81 3611.81 1932.11 1679.70 84.73 1594.96
AR AR E/ (m? /h) 7.79 8. 11 8. 19 0.02 1.55 0. 00 1.21
R RESH 0,102 0. 020 0,020 0. 000 0,013 0. 000 0. 045
VTHEES& 0, 591 0, 519 0. 519 0. 980 0. 053 0,997 0. 002
FERE4# 0. 004 0.391 0. 391 0. 008 0.832 0. 002 0.876
Wb EEa s 0. 000 0. 040 0. 040 0.012 0.073 0. 000 0.077
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Fig. 6 Flash process [low diagram
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Table 5 Material balance results and operation conditions of the main units
5s AEREMR-10D) WER(T-201) Hs(T-30D

# o (105) H o (106) T H e (201) Ki#do(202)  #e(30D H o (302)
BE/T 308.0 300.0 118.8 118.8 109. 9 240.0
IE 3% /MPa 15. 20 15. 00 0. 40 0. 40 0.12 0.12
B RES/(kmol/h) 68. 27 68,27 52.76 15. 51 9.07 6.43
REAEFE/ (kg/h) 3 578, 21 3 597, 21 1 697,99 1899, 23 291, 38 1607, 85
wAERAEE/ (m'/h) 2,71 3.07 0. 01 1. 90 0. 00 1,21
B ALY - ok - 4 0. 404 0.020 0. 000 0.038 0. 000 0. 045
TERATSH 0.5986 0.551 0.995 0.154 0.997 0. 002
W EE A E 48 0. 000 0. 388 0. 004 0.732 0. 002 0. 865
HihRESH 0. 000 0. 040 0. 002 0. 075 0. 000 0. 089

HEMER T LN PAAHFINGTE
SEH 08U L A d A L SRR o T AR B
HEHTOON RNEREERAEREZTHHAT, T
DK 80N EANTE, BRAET A RES GKL
TFTARAZRESG L L.

3.1 REELZLAHK
26 ARPBLELRKE.
6 RREELLAHR

Table 6 Reacior parameters

A # 4
BB T 300.0
B EIEH MPa 15.0

L oS 0. 950

it H SRR MJ/kmol 24.9
Bk R 4031

4 H
HEFWMA B HEE20 CHEAERE KA

AKX NRTL AEAHEAY A REERY, FFEY
BERAERG L, HHE R A hERY
BAEm SRKM R4 E. dTHIRIBTLA
—ERBBBR EEEMX LK TS ETRE,
EEBRENETHARALLFARA TSV E, ARE
REFHFTRERANEER. AT HHNAET =
HILARPEIERENEHORT.
27T AEHESER

Table 7 Heat balance results

ARE/ W ik A E/KW
REES EH . i{Lu_. I 1 ﬁ‘u_I m
Taor Ak (ﬁl;:sg)(ﬁ?ﬁa)(ﬁlsisa)rai»k_;;xa&;;)w;;)
¥ 101 ;;; 62 574 573
F-102 ;#i?r 250 250 250
& 985 880 951  —29 —12  —23

HRT7T T, LLIHANRERS, LT 111



14 AR LEXFFR

F2%

RZ , mAHENEN L LRBERKELL LT
F410.THH#E.
5 BN

BRTAFEE S 2R, B F TAARL
REEFEVTHEXREAF. AT ARG ES
LTEFRRHEFFTAANEARAPEFERS TN
W5 A A F.

ELWNGHTHR T, BFFN"HOLZE LR
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AR ERAEA, BRECERARN LRI AT M
HegA IR SX IR ARfRAFERE
ROOGHSRAREBE. A REERAIER . %
EIBRR . AARAF . ERASESAHEE
(1 B ) 83T,

L ERT.REAXEHE)HBEH
LooY AR EMH . FH . BRHEL HEH ML,
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RERT W 1000, HEZERF, ARE R
BB ERAEEBRTF - R TR EEERA. AL %
BB E L L RFRERT5RA. LA S
EOME BNZER T RS FHRAEEFT
BHEEEZEAEERA. 051 ERE&0%
ETRAPRRENERET. 2 hd 2T, R
EEMMBFEM 304 FEMN, KRER RFMAH
JR, Hteit & X R RN.

BmEZ  XTRMAFZHAGHATAET
EFRA AR P AFBREIABERE
ulvm /M E, — KT AL F 3B, HFHRBEAR
% 5~6 &, 48 4E T T 30 000 7T/ LR AR A
OHEFRAZIF B R . EFRALIERARAL
Fo4E KRB E LY 10X0HF. ok 8 FFF.

28 ZFFHER

Table 8 Economic evaluation results

I I T
ITELRAE HEEE AAERE FAEFIBRE
B mk 1737F 4L 1825 # it 1737 44
A R 3698 F 3661 % 4 3685 H L
LR R 3871 T 3843 T 3857 T
S (3871 & /#h) (3813 /#h) (3857 L/#h)
o RAT AR R HURE b, M #dE 3 000 AL/ B
6 % &

a ATRHHETUAKRE WA RN, AARER
BT EE A E A SRR LY, A

A0 1, K &b B F BU;BABRERE
300 C,EBEA 15 MPa 9 &4 T, TR 3 3#R
REE AHERNARRLH EBLRNEAZANLTEL, 5
10 000 t/a & = &3 47 T REH A 5 240

b. HHARAN . ERBRTEEHNELEY
R, WEAZBRRENZF L L . RALHE
MEGLZRARV AERFLETHEIREH
88. 7%, 2710000 t LWL dTHF 4 10. 7% %
KT HILEMERE I DRALLBH LR
A B AL A R AT AR
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Energy utilization and economic evaluation of 10 000 t/a
biodiesel production processes via supercritical method

CHEN Ping , WANG Cun-wen , WANG Wei-guo , YU Fa-quan, TANG Zheng-jiao
(Key Laboratory [or Green Chemical PProcess ol Ministry ol Education.

Wuhan Institute ol Technology, Wuhan 430074, China)

Abstract; Three different production processes of bio-diesel via supercritical transesteri? cation from
soybcan oil were introduced. While the methanol oil molar ratio was 40 : 1, biodicscl yield was 95%,
transesterification reaction temperature was 300 C, and reaction pressure was 15 MI’a,a heat bhalance
and economic evaluation of 10 000 t/a plant processes for biodiesel has been studied for three different
processes( process without flash device, flash process after product cooling and flash process without
pre cooling). For supcreritical transesteri? cation processes [or biodicsel continuous production [rom
methanol,compared with the processes without flash device or with flash process without pre-cooling,
the flash process after product cooling had the lowest energy consumption, with a 88. 7% methanol
recovery rale for the flash device, Despite this process had the highest cost with the greatest number of
cquipment picees than the other two processes,its overall costs was still the lowest.

Key words: bio-diesel; CHEMCAD; {flash; heat balance AL HHE K =

phe

(E3#% 8 W)

Synthesis of bisphenol-a polycarbonate by
solid state polycondensation

JI Jun ,GUQ Kun ,DING Yi-gang ,DING Xiao-juan ,YUE Wu-yang
(Hubeci Key Lab of Novel Reactor & Green Chemical Technology,Key Laboratory for Green Chemical Process of
Ministry of Education, Wuhan Institute of Technology, Wuhan 130074, China)

Abstract: High molecular weight bisphenol A polycarbonate was respectively synthesized by solid state
polycondensation with amorphous and crystalline bisphenol-A polycarbonate pre-polymer, and the
products were characterized by GPC, FT-IR SEM and DSC. The influences of such operating
parameters as polycondensation time, polycondensation temperature, the flow of N; sweeping on the
molecular weight (Mn) ol the product were investigated. According to the experiment results, the
molecular weight (Mn) of polycondensate is 1. 17 X 10° and PPd is 1. 37 under synthesis condition;
220 C, 9 h, and N, flow is 1. 5 L/min.

Key words: bisphenol-A polycarbonate; solid state polycondensation; Mn
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