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1.2.2 &k 4l & CaO/Mp0 Bldhmdiiedl BE—FEM MgO( BIEH 500 CHBEE8 h, MFEHER
0.247 g/cm’ ) FIFT R A 800 22, 6% CaAc, I8, A RBIEIULRARBH | h, HERTWHRIEEY
FEERBIBA 80 CHLEE T8 8 h, A DAEL 700 CHEBE 24 b, AL Ca0/ MO B AREAELH],
1.2.3 BRXBASRBRFHN  FFE Ca0/Mg0 FUARMELN (SRR 5K 3%) , MARAEER
B AP OB, KB IR ZE 70 CHEIR, PR EUK , N 20 mL BB BE4¥ 40 min |5 BAIAFRHH
R R (B SR AR b 6:1) KA 4 h, RETESTRUS AR IER X 4L, B REA SRR+
hAR BENE, EWTEE W, EEHEESEASOEE, REEEEPE SEHERAEYEWN,

RBSABOENTEENEYEHFRERTFRENSE, S240F00, KR ebEd
185.2 mg(KOH)/g, M{H % 1. 8 mg{ KOH)/g, F-2I4EX T HE R 918. 1,
2 ZR5HS
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A3 B CaO MgO R [RIE5EE EL#Y $h 22 R0 B (e i (LRI B S L D SE 3, AR ) W RAEH FRSC R
B AL ZE AT P CaO LB K4, % n(Ca0):n(MgO) =1.0:5. 44 I, BEAH T N A9FE 1L
R 3598, 1% SR RE CaO WA KA BT TR, X2 EAHEELRH Ca0 R B MM,
RIS P OB N, R ENRSRE. YARBAR —EBE, ALEEAEN T HENE
FHFTRE, BEP O RRG RS R ET, B hfEE R A TR0 —m . AR NIEHER,
WA KIR , RIS RA S B, R gk s 4T FIeT R RIS N B R BB R, ERR
B, F A CaO/Mg0 i B B AN H SN EYER B AR B S E, LEREYEN, TR E M,
Hh S EBIERESR ., A Ca0 HEERLANGREZREN, #EFZE TEHMEF NS
B, (o E e o, T AR R AR M OB LR B AR, S BRI A S 2 AR R R
BH Ca0/MgO REALFIE, FI MgO MR MEMILA, =5 SEAR B EE R RRME, KA 4 h 5H
L3 % 4. 3% W 10 h SR 8.3% , 5 Gryglewicz S RN LB AR -, TEERR A EW M
B ANBIFERE FRSTFHAMERT AER FLUELBRERE,

%1 CaO/MzO BREXBETHRREEN
Table 1 Effect of Ca0/MgQ molar ratio on the iransesterification reaction

n(Ca0}:n(Mg0) Conversion of rape oil/% n{Ca0):n{ Mg0) Conversion of rape oil/ %
1.0:8. 16 92.9 1.0:2.72 92.3
1.0:6. 12 96.3 1.0:2.04 92.7
1.0:5.44 98.1 1.0:0 84.7
1.0:4.08 96.4 0:1.0 4.3

2.2 B R P iA) R A X 3 e R RO R I
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{H Ff 2 F 7 B (] ) S S 4E PRI R IR B R AR A B A SN R 1 R 8 1 T 3 R HL R
WA ES WP, R EREHRE, SRR RMBE I FIBEM, R CaO/Mg0 f
R BERAER kA R R AL R R, A 98% LA L, Fe BA M 1L A 65 (i 52 R A B A5 N 1) o
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Fig. 1 Effect of reaction time on the transesterification Fig.2 Effect of the reaction temperature
using different catalyst on the transesterification
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R HIEER A Hammett fEANERNE  BREEELS EN, SR TEHRER, EHE
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Tabie 2 Basicity and the pore characteristics of the catalysts

Catalyst Charactarized results of basicity/coler Specific surface Pore valume/
2, 4-dini iline 4-nit; li diphenylamine mﬂ/(ml M 5_] ) (mL - g_l)
Mg0 yellow yellow colarless 133.3 0.2%
n(Ca0):n(MgD) =1.0:5, 44 purple yellow colorless 13.1 0.026
Ca0 purple yellow colorless 3.9 0.009 2

EAERNNYEEFNERARSAR S, A BET #ibitE v EEH, LSNP BRFEIAR
HE, MEEEIRE R 1.0:5. 44 Y Ca0/MgO BRI B Ca0 M0 T LR T FFLEH FLA 5
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EREN MO MRHERS  BILBERIR S BT, 7 CaO /MgO L3 &, MO R FIHE N R
{EfER ., BT Ca0 BYTLIZ2 SFLA AR LB/, 81T Ca0 MEAE MO L 46 MO WRIMTFLEE B FX
BAPRAAI, M ATRMALRERH, Ca0/M0 AHEMELRBEA S HNRE TS L MEEE,
M N R RIS A A T BE 3 R AT,
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ZeRiM , & 004 Y sih (GRATTR I AR) T E M IREAIA T DIN V 51. 606 £ Yrskhtne, 41 5
EIR 0" 561 (GB252-94 ) () E B AR iE EREMIRAGS R E 3, RPN, APEMN T EHE
R IEAEN - 11 T, KRBT 0" 5 4 ¢, HAUR R S fE b 0" St ; (N A KT 170 ¢, 32 fE
FER S & ERE, JhESPLRAH S0, AKX TR, i FASFHEFREEAS M A LB0E
# £YEMER SRS E, EREREMELNEAT  EESERIANEER—2HE, A
iR & S RE T, PR R, BRRMERRE, i T REFIES 0 ' i,
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Table 3 Property cemparison between the biodiesel and 0" diesel

Physical -chemical properties Biodiesel 0*diesel Test method DIN ¥51.606
Density(25 T)/{kg - m™?) 8380.2 858.1 GB/T 1884-1885 . 876 ~900
Viscosity (40 T )/ (mm? » 571 5.9 3.0 GB/T 265 4.0~5.56
Flash point/C >170 72 GB/T 261 »110
Cold filter plugging point/C ~-11 4 SH/T 0248 -
Colour number 15 16 GB/T 6540 -
Sulphur/ % 0.015 0.026 GB/T 380 <0.01
Acid value/ ( mg( KOH} » g~' (0il)) 0.38 0.48 GB/T 258 -
Centane number >47 50 GB/T 386 >49
Todine value/{ g L'100g oil) 39 1.9 SH/T 0234 -
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Synthesis of Biodiesel with Solid Base CaO/MgO as Catalyst

GUO Deng-Feng™* , LI Wei-Ming®, PAN Jian-Bo’, SHI Hong-Yan®, CHEN Hua’
("Nanjing University of Science & Technology , Nanjing 210014 ;
* Depariment of Chemical Engineering | Jiangsu Polytechnic University ,Changzhou)

Abstract Transesterification of rape oil and methanol to prepare biodiesel with solid base CaO/MgO as the
catalyst was studied . The catalyst was prepared by impregnation and had a high catalysis activity. Effect of the
catalyst preparation conditions and the transesierification reaction conditions was investigated. The experiment
showed that the optimum conditions of catalyst preparation were that the molar ratio of CaC® te MgO was
1.0:5. 44, the calcination temperalure and the calcination time were 700 °C and 24 h respectively. The
suitable conditions of transesterification were also obtained, where the molar ratio of methanol to oil was 6:1,
the loading of the catalyst Ca0+/MgQ was 3% of the oil weight, and the reaction temperature and reaction time
was 70 C and 4 h respectively. Under thase conditions, the conversion of the o0il was more than 98% and the
biodiesel produced met the Austria DIN V 51 standard.

Keywords solid base catalyst, transesterification, fatty acid methyl ester,biodiesel



