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Abstract

Ca0 was applied to glycerol carbonate production by the transesterification of glycerol and dime-
thyl carbonate. The effects of the catalyst preparation conditions and reactions condition on the
performances of CaO in the transesterification were investigated. The results showed that the cat-
alyst activity of CaO was greatly influenced by the different calcination temperatures, and the cat-
alyst possesses a good activity when it was calcined at the temperature 800°C. A desired glycerol
carbonate yield of 87.02% was obtained at glycerol/dimethyl carbonate of 1:3, catalyst amount of
5%, and reaction time of 1 h at 65°C.
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1. 5|8

fege A sem AP 1A vh 2 R KRR P, H I E B R, B BARE SISO B A
AR L E R RFERE R SR 1] [2], PRIURe H il et s B N AL 22 dh (3], T A AR i
LU, RIS X AR S M i B B A R S

BRER H B E  H i i —MAT A, T JERE . IRARR A AT IE AN R I RE ) iR SF B B 4],
fEfFEAEdReE B TR 7R S A NP BN B2 2535 U8 3 )2 N (5] (6] H AT ACH i K & i
B e 2 WU T R BRAE . EBRE MBS HGL (7], oA RAIRENR. AR m. &
PRGSO R, (H DURIER (e SO JFORHE BOBRIR i, — 5 DO PR TG Y™ 8, 53— 5 T e 5 A f
R AR AT Lo N — AL B R AL AR AN AR AL, e — SIS T R, B AR 5
HERARAAAE—E L fE, R AARBRAIE RIS (S, (B2 I 2 BRI AR RAG LTS
PEZZR I, BIAE DB IR 5 — A A RN, s R ALREIR B 32% [8]; ABRIE™F . Y5 7%
1B, BN SN AN B BOR s B AR S EERR IR IR AR IR VS, BB BRIR IR 1 foc S Y
R BIR — Ml SRR RS, KRR, NBRERI, B W5 08, DB AR
it A RBRIR H BRI BT T o) 2, R RTRON SR OIAMR. R INTTEZ (9],

i A T 5 e ) 26 Tk R ot i L P b 2 VR 22 ARG [10] [11] ARSIAH ATl AL 5 P AR B i A T 52
e BIAH L, RENS LU AR DA AL TR 5710 7 B A R AL, IR AR X 3 B L A5 e b, (AR
WULESRA, BABUF DA 5. o, Blh 4 8 I A 2 — A TR AR [ A fi £
Mo IRATLL CaO Bl B M AL G A2 e S S T FUAH 2% BR[12] [13], BLREBGSIIE. TCREE. BRI 275
FEAT I I AR FEARSE DL, BRI A2 0 S I AT (KD T 480

ATCLL CaO MHEALT, K T T ARSI A AR ) 2 DR H i i, 25 %% 1 AR o) 8 2% P MBI H it i
B AR CaO HEALTERE BN .

2. SCROERSy
2.1. ER5{EE

BRIR — HEE(DMC), sriral, mlmi R TR s =/, oaral, REETRREE Ak 50a
BRATE; ToKOEE, sHral, RETIARXLERN) A8, abral, EZERMSHERAR:
B H M EG, 205 90%, Ut @R A R A A

GC-2000 AHEHEA, FCRHENUN R AR AR ; DF-101S fEIRINFEE S HEds, MBS
WAAMRAF; SC-03 RH# & OHL, ZRIPRHHEREAERHIRAA .
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2.2. CaO E{w TR

# 100~200 H &S TE Sl N T 5ok ke 6 hy BN T4 H .
2.3. BkE&HHERRYHIE

P — e BE R HORE H i BRER — F BRI E /K L BRI RIS B 100 mL = FUREHR, o4t #E a7k
WIEIR SN, A NI )R] B ERORE , KRR S Do BR 2o AR, R SO i SO0 B S AT i, BAIE
TECAWEFRY) . TR SRR, R W ERIZES = R H im B 247 e B i (i A 214
DB-WAX HE4HEFE(30 m x 0.32 mm x 0.25 mm); #H A Ny, JitE 20 mL/min; 2tk 30:1; S AH @
HERE R E R 250°C, FID A IU#REEL RN 300°C, #EFEE 1 ul.
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3. ER51H8
3.1. R RIBE R ERESR H il 2= a0 520

H 2 S AR AR N, TR e 9 T e E LA R M) e MR [ 14]. AT LL 900°C 5% 6 h Y CaO
HEALT, 2B NBETR, 78 n(H ) mDMC) R 1:1, HEAFIHEN 5% G T 58 m R M4,
5% I N P B R H Ve e R AR, g5 a1 Fios.
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Figure 1. Effect of temperature on the yield of glycerol carbonate

1. % RLR FE X RRER H R~ R H#20

FE T AT, MR E M 60°CH R 65°C, BRIRH MBS R I M 62.64%32 = 2] 70.61%; 4k4E
ThE N T, Bl H S P R R R R, 3 R E IR AR AL B R A SR R R T e B i I e 4 R
DMC 754k, 18/ T DMC 15 SAR R A R, RNA T SN IE ) HEAT o DR, S8 1 5 e B SO FE A 65°C

3.2. EASTIR BRI RRES HmBE~ R0 R

FERE S RS, PR O AL BCRAR KRR R T AL T B[ 15]. & R R &, AR
JSE A7) B A SRS ) i i APUMY B 22 PO Ak v, ]IS 046 S 2 SRR 47 38 (R A 7R 2 PO BRL /s, A% B RE
JIMARENRAN s B2k BV 75 LI A4, 7 R 5w . AE n(Hl)m(DMOYN 1:1, RBEREZEN 65°CH
R, BL900°CREBE 6 h [ CaO AT, ZBE AW, 255 AR S0 BRI H i B ™ R (K 52,
RN 2 fos.

H T 2 TR, BIR TR I P 7 R B A 75 P e o 2 S B RS PR a3, MEAGTT T 5% 0 TR
HMER R HRIE S 70.61%. BB, fEACHIA RGN, AL RS S EA i 16], FERR
e R B SR R R, AEATRTE PR 7 CaO S AH AR B H IS [17], R4 771
W PE L R 2 M A% AL FABE T, AT (G M AR PR % 2 3 B AIR . EAMEEL I R OR, 2 S BUR B
RGN 2 R 2 R TN AN T B 2y B8 [18 ] AL, RSB R R TN 5%.

3.3. Hil5S DMC EE/REC X ERBR H i~ R aI R0

Hili 5 DMC IR LU A& RO e A2 Bk il s B IR H i e B L B2 (R 3R 22— o X izlie s e e s, Hh 5
DMC BE/RECESTHEDN 11, BIEE SR BN AT SN, &) DMC A DU [ ML 1B 5 R BEAT, A
MT e n. B, @A RN RTINS DMC SR e iR H- i e ™ 52 .

SN JR R BRI T ik B 0 R AN B 3 PR . ARSI E 65°C . EALFI & 5% BRI
900°C AT T » BE A H I 5 R — YIS B 20K B FR M K, BRI e 18 7™ 2 e 188 K5 00y 24 n(CH-iil):n(DMC)
N 13 P RIERIR K. FOAINR DMC FI & RERGHR TH S SRR FE AL BOE L, A B T H 4, H
S D JEE IR ELIE T 3 — 5 R P S 0 T S S R HE B A PR /N[19]. BE4k, DMC B K08 2 3 i
A, Hid &K DMC 2 SEARBI RN KA A . PRk, seieiedem e s DMC EEREEDN 1:3.
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Figure 2. Influence of catalyst dosage on the yield of glycerol carbonate
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Figure 3. Influence of n(glycerol):n(DMC) on the yield of glycerol
carbonate

3. Hih5 DMC EE/REE 3 RRES H HEE = RS20
3.4. KRR X RRER H MBE = AR

P e [ ATl 4 ) A7 I A R o e P 5 A TR ) 7K A L 1T 2E B CaC O3 A1 Ca(OH),» /) T CaO
RINESL e, AEHARAGE PR, 55— D51, A BRI §5 A A S A 8538 2 FHAS CaO iR 2 5 8
PO A A LA AR P R [20]. £ CaO MEALTI B & AR A, vl RS oA R o 2 i B 22 FOv k£
BT REE R, P AR RS HaE b

B 4 AT DAE Y, Bl RERRIEE H S00°C TS 900°C, CaO AL IS PR TH i 5 FRAK, MR beif
9 800°CHY, BRIR H i SRk B 5 KAH 87.02%i& i iR A AL AU B A2 th i@ AE R, CaO
LI Ca™ -O" TE AL T RAFIUHMFIMEHI[21], KE BRI R A J LAEH 3R 2 (M BRIR ER RSB o s T
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Figure 4. Effect of the calcination temperature on the yield of glycerol
carbonate

B 4. KEE%IR R X RS H JhBE = R AR

i R AR5 el BRI AL IR e 4G . BRI T B, 25 SO (3 PR s B s, AT S AL
FEVERE(R . HEE, 800°C il s CaO LTI A IE BB L -

4. &g

CaO AL REAR LF B AL H vl AR R — W R RS A AR R A& IR H s« 7R RS e iR N 800°CHY,
2% B AT FAE SN IR E 65°C . n(H):n(DMC) N 1:3. #ELFIH & 5%, AR N 1 h iRER
Hmilg = Zn] ik 87.02%.
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