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Abstract

Analysis of compounds of high-acid oil extracted with machine from two new jatropha cultivar
seed had been carried out by Gas Chromatography (GC) since 2010. At the same time, using bam-
boo carbon base solid acid as a catalyst and the new jatropha cultivars seed oils as raw materials,
impact factors of esterification reaction had been investigated, and esterification rate of the ja-
tropha cultivars seed oils and main fatty acid compounds were also determined by GC. The results
showed that the jatropha cultivars oils are mainly composition of palmitic acid, palmiticoleic acid,
stearic, oleic and linoleic. Differences between both the seed oils of the different jatropha cultivars
found mainly expression in the relative ratio of different fatty acids, indicating that a significant
change in the relative ratio of the different fatty acids can be considered as an evolutionary evi-
dence of jatropha population. On the basis of jatropha seed oils with high-acid value, esterification
of the new jatropha seed oils was carried out using bamboo carbon base solid acid as a catalyst,
and had achieved esterification rates of 86.5% - 89.7%. The products of the esterification are
mainly composed of palmitic acid methyl, oleic methyl and linoleic methyl, and difference between
these jatropha cultivars also found expression in the relative ratio of different fatty acid methyls.
Black winkle-leafed jatropha cultivar is distinctive to the other two cultivars, which in the front
rank of the fatty acid methyls is linoleic methyl that is the highest (42%) followed by oleic methyl
(36%) and stearic methyl (16%), whist rank of other two cultivars is oleic methyl (42%) that is
highest followed by linoleic methyl (36%) and stearic methyl (16%).
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BIRRASK LS, FREFEANERD BN —EERNSEH REAF W ERIRAR SV F,
N UAATRREE B AR AL, CLERTH SR (B S ARG B S AR R, R TR E A
FRAE B AT R AL S L AR AL BB, WU T AN R B AR 5 FORF o bl AR A Sy B 38 3R Wl e 45 SRR R,
BEAHT AR A TR R E B RAREER . AR . THARER. WERAIMER, RAMKERFEMR
TERE R AL R AR LBl Ak b, R AT VN B AR B RTE K TR s BAET S R R A&
WIBE T IR A B R Z AL EAN89.68% . 4 EH86.50%. TR (H1O)H T MFh87.12%, HIFER
S RAFHERFES . WHER PR AR FES . 5L IR 2 RN S EAA DA BRI R B B 4 R R AR Ee ) R R
thE.

KA
BAR A, FTM, SREH, BHRAR, BELEE

1. 518

A5 (biodiesels) R AT AN ST BRI K2, RBE A AN BRI A LA, ANV 3R e, o befE e 5
R, AR AT AR SR AL P s T S o AT 2 A S b R I 2 TR R SRR A, L
JRASE) 70%~95% [1]. A [ 371 i [2] [315REF AL Mt [4] [5155 257 A MM O o

FHALE E bR BN — AR E R A RS EORE A [6]. i (Jatropha curcas L) AR/ ik
PO MRS, SR T REEURION RV AR BN, HARRAE, PULRREEGE, ERKRE, &
PE R AR e AN ik R A BRI A T RO AR R R, A R A kS A A 5 K
FRABAL7], S T S ik ] 45 DB MR A= P St U0 48 R A= S b A vt (8], S 91K 8 A 2 W St ik
R R AT 125 LR IZ AT 5248 9] [10]3R B, BA 2 R R W B A A et ity ol fAE A i . H
T, BERE 2B IRNTIE FE A2 S T AR B A o7 B A 1 )

)


mailto:ycy@xtbg.org.cn

BT R TR 01 TR 2L s B H M) A= P S i 1) 7

% 16 E fil(Many-flowered Jatropha cultivar, MFJC) 1451 fii(Black Winkle-leafed Jatropha cultivar,
BWJIC), =& “~—T.” WIa) i E R ST E B8, A B A2 e 78 SRR 4 s 1 70 el i D 5 S 2
AR R FUBE AR B SR PR PR IO Jag i i, 2 R L R R i 48 G 0 80 i B AT i Bk [11] [12].
KPS A RAEEE 2, M. HEAELLEILLE R, T2 RITE, By e SR . 2R 2 E
EMIRIG R AR R A TP 77 /X 3196.8 kg/ha, &7 i F1(349.5~559.5 kg/ha) ¥ 6 fi5; Fi
TE MR A 40%~42%, H 7 S AHAUA 30%~40% [13]. T L, 20068 MR 48 -8 A A2 T LA 4k
RN R AR S8 AR 3T i ol o

AT FL B AR R AR R AR Z 10 B A 4 8 AR RS2 3 75 8 AR & Ff(Menglun local jatropha
cultivar, MLIC) {8 -t fig [ BR 4 etk AT U BRI FE A R I, AT B BE IR TR [14] [AS]1E AL, BFRZ
A6, 7B ] S5 A i oK i ) R 2K R —— IR AR W S R A R T, R R AL T2 e ) % T e PR
DA T A A S B R SR S . T AR, 5 AR AR SR — R, BT ORI R T s R
B, Hrh A REWREEIR, KRGS0 TR &S5, 55 FBUE ARG Mg,
FLACEEERAE R [16] [17] RATOREEE AR BR A8 T2, A e Al o35 AH A A5 B A2 () [l 8, Bt
P TR R R BB AL A o Ty HLAE A I el 7 Bk 8 L ek BRI R R AR R S R A SN R o3
BIER, JESKEUEIAFIA, Rtk 2 o AR S FURGE X T ) o e Ak, AT 2 A TR e A 7 ) o 2%
T, JFORMA AR B, DRI S R T A T ke e RS P 8 A s v AR A s S I TR LA st s, L
FARUF I Mk B FH H 55t o

2. M E
2.1. SCIEHHRL SR
2.1.1. BHEFFHhRIE

TEASC A RIE 52 B0 5 S 2 48 B (MFJIC) s 45 Ml (BWJIC) AT BE i b ——h & B A (MLIC) ;s &
(A5 HDRF 43 T30 A 1 A S = S 37 RO RH ARG AR s AN [F] i e SI2 6 L ROk oy, 202 38 6L-10A UMM
M I 23 M TS

2.1.2. X5

FE AW 57 HP A8 IR 75 A — %0 B % (bichloromethane) , S8 L5 (KOH), #hE2(HCI), H 2 (methyl-
benzene), . (ethanol), Eyfk(phenothalin), HEE(methanol), ¥ A7r#rali. 773 [ R {# 1k 7 (bamboo
carbon base solid acid) Ay E 1l 54[15].

2.2. BHENFHEZME MY RN E

FEARE T, FE2% 18 Sl SN 5 VA O (0B A A I B 5T, A5 FF it e () 25 7K & (watter content,
WC). F&ffi(acid value, AV)(55EEI RN IR & &% UIAH k). 24k (A (saponification value, SV)F14); 1 &
(molecular-weight, M). 7K % K H 105°C 15 H 20 2 B HHT S Ao R ok & &, 5 REHAS R,
FRAE: 48P A1 1 g i BT I 7 KOH 2 5i 8, W= w A won. KA EFR GB/T 5530-2005 il
/IR, HAARRHR IR BAGE, $RERNUE R T 24k 1 il s i 5 2 KOH 2w, H
RN, BASRIEN GB/T 5534-1995 I . P3R4 T2 MWE, KA A0 N E:

M (g/mol) = 56.1x1000x 3/(SV — AV)

Kb M= MR PR, gmols SV = Ll AV = B
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2.3. PERABRLARE 53 Hh

2.3.1. FEAABRRE M54

PS5 (3t (Gas Chromatography, GC; GC-2014, Shimadzu, Japan)#E AT 23041, LARf A& /N - 423 /)
Ml A Se AL 2R . SRS F N Rix-wax £ (30 m x g0.25 mm x 0.25 um), S XGRS FID.
IR 220°C, #EFERE 260°C, I ESIEE 280°C, # A He ¥ii= 0.8 mL/min, BEAEAFR 1 uL, 2tk
40/1.

2.3.2. BERFERE B 57 #

TEART A, R € &0 Wk G ARH — ik . RS G 2 = i ik, FEA
AR INBEIE R T 32 o B S B AN IR IE R 710 = il B R AN AU — kS . (HE
A FH 5 22 R340 S Vg i AR — A

WETAR A — A I B AR R Rt 2 . EE R RS, B — e BRI GIERE, fd—ert
(6], FEAEHAE S 9 Bk, FRER IS (KGRI #S FID)E A E49 21— 5k i e (1) (i B i
Tl ] AR R A2 o3 U (1) A BRI RS B i I R W TR AR D P EAT S B M. FEASHIE AT e B A R AR Ak it £
%, WFRAMRESE L EE, R R AR SRR e . HAL AT B bR A i 2
o, BIFE ST REMMI T B REREE a2 AT 0 E 25 R MECRIE SE 2 AH Rl . A T v il
IR A, FEARW LI E 1 2 REE, BIFERE R ISR T, BB SR EAT 2 IR REAS I,
PRI 5E 45 R R ZE /N T 1%, MAAE R g R FRE T E . WA AT R e =2 KT 1%, N
BLE I E . Akl R IR DR AR

YEREFREL 50 mg AR iR R, INE] 10 mL 5B B4l > 99.5%, KT XML 2Rk
BHE A R A 7)) HECHI AR 5 mg/mL AR E 7, P8 ok B A B 45 2.5 mg/mL A1 1 mg/mL L ke R H g
PRAEVET . FIREWE 4 A E 1 mL BEAT SR Bl 2 B o AR e IR H 1R 53 -5 %o I 114 06 T R st A s o4 ot
2.

2.4, BiIFT A B ERAME
2.4.1. BEL R B

A AE AT b R B O JEURE, o B S R AT, AR S R R . SR FH B IR)
REH SR« R A I LU RO A 70 A o B A S B s o RIS, K B R del R R
$5%— 52 B EE BN il e R S SL S8 P, S I — B ) e s [ AR B (A R)) )5 6 B IR 28, TR E R ZEAN
1.0 MPa =4l %, T JE 2% PHIRE AR o Lk S0 3842 8 5 1) e I T 88 A e SR B ) i AT IR A IR N o SN 45
JEKIA AR IR, T ARE G, PR B ORI RS B, e b BT EE B AR N H
B, PEEE P E RS A s IR VR B AR AR 5 1 Z AR AR, B 2 R B R A o B AR R A AL 71

2.4.2. BRLEAMIE
PLIEURE 2 488 M AT A B AL 3R AE ARG 5 8248 br, Bk 3R 0T th 2 16 B AR I s N BT s RO R (AR 4k 15
3, BRI ESE GB/T5530-2005.

3. R5118
3.1. BHEFT AT h A AR ERLE AR S 4T

3.1.1. BT E BRI R
AR T, BAEIK D BRE. SEMD TREVEER S 1. h& 1), seispmil
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ZAVE A S AR K BRIER B E B E AR L ), $E AL 4 T2 (A, Demisbas, 2005) [17],
X RHR AR BRI BRI, 2 SRS B B b I 5, ST 7= A= P S5 R
JEo SRt HRGE R, Ko B TR L 2 KR A D RR B S o R v U B B AR A K
BT R, R LE AL BN rb A B AR 22 R A Ak ) 25 v R 2 S B R TR ORI S
A= A 3G 0

SEAVAR R SRR K BRI B R R S I SR A R WL [18] . M AR (L )R, G ERM 2T
KAkt i =2 A48 23 791 236.31 mg KOH-g ™ Al 224.07 mg KOH-g !, .35 T % B (#hC fh Al 2 A1l
(211.78 mg KOH-g ™). EALME it B R K 22 2« U7 B8 R TR MR E K

Fhh, N ERWUANSHZ MR RE, Ky SREZRIEIEMER, KM EEmREER: 2
5Ky BAATSRIEME, KB Z RS m, RESKBESE. M s FEmE, W5k
g5 BRI AN RAGE 2 AR

3.1.2. WARFT ST M AE AT ERAA AT =

AN 5B T b AR g 7 R 4L R € 0% 3 b UL P 1~ 3. B 2 R 3 T I, AR E AR IR R 4
B 2)5 PE XA (@O 7 db R AL 3), oA EEE R I ER A U 3 2 KRR BR (CL6:0) FRARIHI R
(C16:1). & gER(18:0). JHEZ(CL18: 1)L HER(C18:2), AHXT & E/NT 1% H LI ER(CL7:1). TRk
J%(C18:3) 1EAERR(C20:0). 45 8 Al 15 Vh XUhR 4l b 77 it FAH LA, 78 32 BRI R A 1 b, T & LU IR ABL
ZE AR T I R ANV R (X AH T LG AR AN ], 48 P ] 4D ek 192 L 491 (33.56%6~35.94%) 50 IV ¥ 82 (42. 14%~47.52%)
(A, T 25 46 5 AR R0 0URR 4 b 7 R A 0 5 2 A e, T B A1) (40.21%~43.45%) 55 1 710 iR (34.39%~
36.94%) )1, -5 SCHRFRE PR FCA AR 5t Ak 0 IR D7 R A B LA AL ZEARDG & BN T 1% 924 b, St

Table 1. Mainly physicochemical properties of new Jatropha cultivars seed oils

=1 B RTR EER MR

s Fd cultivars 7K5 WC (%) FR{H AV (mg KOH-g%)  24kfli SV (mg KOH-gY) 2> F& MW (g)
1. SEEAI(MLIC) 0.36 15.04 211.78 855.48
2. ZAEM(MFIC) 0.20 28.14 224.07 858.98
3. 4 (BWIC) 0.63 33.41 236.31 829.47
wix10, =
£ C18:2
9.0 b=
8.0
7.0
o0 IC16:0
50 e S S S S
"
4.0
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ool g g . £ E
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Figure 1. Analysis of fatty acid compounds from BWJC seed oils by GC
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Figure 2. Analysis of fatty acid compounds from MFJC seed oils by GC
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Figure 3. Analysis of fatty acid compounds from MLJC seed oils by GC
[ 3. &he 75 SFRAT i AR AT ERLE AL

HARREA N IR (CL4:1)4h, HAR B (Wn-T-ERRIER(C17:1). TERRER(C18:3). {EA:HR(C20:0)) 5 £ 1L H
A R0 VG SRR A0 1 7 5 O 3ol AR AR

Fig TR R (1 LA 45 (2 2) 3R W B Rl (CIR) AT valt mb v R g iy B2 1) LR A9 21.32%~23.03% (T3
22.26%), M FL A HLERAR(21.32%):  ANHIHRIR DR (1) L 51 0 76.52%~78.30% (11 77.32%), i F1
FRIG L 1 (78.30%) s ANTLRI g 7 B Jh R W R = 1:1.19. 246 SR S IRARIE, B IOFF Il R v A i
IR I LL I 20.95%~23.42% (13 22.19%), He F1 K LLEIK(20.95%); A A g 7 R 1 L 51 A
76.17%~78.60% (“F-14) 77.37%), JH F1 QKT LLHL=1(78.60%); ANULANAE 7 B i R TR = 101,14 4%
B R S 2 A SR R B LA, A B R AN TR o B PR R LR I R Y L 481 19.01%~20.78% (T
19.45%), FHH F1 AR LK (20.95%);  ANTELRD S 7 & (1 Lk 491 )y 78.08%~81.08% (-3 79.89%), FH i F1
AR EL A 51(81.08%) ;. ANEAAR T IR Fh il R S Jm R = 1:.0.77,

M LA 2 MG RATUAVE H, 240 A S0 IR, AR & &4 5 22%, AR
B2 05 T7%,  ANTRLFI TG 77 8 ek 2 1) LU A MU el 8 v s 45 B U DA AL o v A R R (1 28
B, (ENRDIRR IR R IR RO S5 SR B AN ], S R R I U R AR T L AG RS, AN T 17 1R A

O,
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Table 2. Comparison of fatty acid composition of seed oil from the new Jatropha cultivars for different generations
7 2. AEER BB IR h A I ER LA R AL R

AN} & Relative content %

Reteﬁ‘iiﬁjﬂ/mm BC &R ML Cultivar £ ¢ A MJ Cultivar 4 B8 5 sl BWI Cultivar Comi’ﬁ?& ntify
B FLft R240 B FLMR R2M% B FLAR R2AR
4.247 0.05 0.08 0.07 P E R (C14:1)
5.219 1454 1341 1467 1506 17.08 1439 1622 1281 1331 KEAER (C16:0)
5.439 1.62 1.12 1.31 1.50 0.42 1.18 1.10 1.25 1.25 KR (C16:1)
5.956 0.10 0.08 0.11 0.10 0.09 0.11 0.11 0.11 0.12 LB (C17:1)
6.968 6.87 6.79 6.44 6.87 3.45 6.63 3.47 4.40 4.55 TR (C18:0)
7.293 4213 4345 4021 4066 4214 40.84 3594 3356 3435 MR (C18:1)
7.939 3439 3485 3694 3552 3647 3650 4214 4752  46.17 iR (C18:2)
8.940 0.16 0.16 0.16 0.14 0.24 0.19 0.74 0.18 0.14 TRRRZ (C18:3)
10.070 0.18 0.14 0.15 0.17 0.12 0.16 0.24 0.10 0.05 AR (C20:0)
&it 100 100 100 100 100 100 100 100 100

LN T T TR 23.03 21.32 2243 2342 2095 2220 2078 1846  19.10
ANEFsyiRE 7652 7830 7715 7617 7860  77.34  78.08 8108  80.52
TR/ T 1% 1.22 1.25 1.09 1.14 1.16 1.12 0.85 0.71 0.74

o LB T v s L VR R TR R S VR TR RO AR X Ll H B T 3 e, R I Y R AR G LA I ER A I B
3.2. BRET MR A E S
3.2.1. BiEFFhEsC R EHRRKE

SN MR e A N ) 32 R TS S NIR . ISR PR EE R HAIEAL S B & R [E] ) B
FAMIA A, SRR, KT R IEFERBRAE AT,  SZEE R i B8 SN B AL 1 45 4 e 7
J R E 100°C, S S E] 1 h, B EE R BE 9:1, i A6 77 F =l vl R I = ) 7 Witk , B4k 3R 1 ik 3] 90.01%,
FRAE AT B4y 1.71 mg KOH/g, A3 o 1A B 12 F Bl 4 b ) 25 AR M S I B 1 5K .

3.2.2. BiaF@EMEDEBNTS

1) FeRime e A%

PSR FE 100°C, SOBIRFIA] 1 h, EEIEER B 9:1, AL B ER R R 7 w41 R, ARIE
BAFE I BB A RS R I 25 R W Ae 30 A IRER M, FEB A ER AL ) B SRR ER R VR
i ARSIV 990 7R P G o P S T A o P A TR F 6 (C16:0) & AR AL, £ 15 15.5%; 1R F T 15 40.2%~46.9%
CF¥1 44.2%), AS[E] SRR HEZI 20 50 % HE P EL A 75 (46.9%), FLIR 2 46 i R (45.4%), 4 B2 (1) bk
1(40.2%); VR FF K |5 35.8%~42.2% (T3 38.6%), AIEShAHELEL, 45M A EL G (42.1%), Hik%
TEFh(37.8%), Xf HEIKELAUAIK(35.8%) . AHXS & EAKT 1% B s A WRRER F G . FEAETR R, TE9In 18
R L — N R R . SEPRFRESE R, BRI A Y S 1L % 86.5%~89.7% (134 87.8%), FLrh
ZI P AR L, SRR, 4 BB .

M 3 G RALAT LA Y, 4 2R 5 200 5 Rh Kot B (a1 A7 7R W S 0 22 5, RTS8 P 1 L 43 v 1
WER. HANEHBEL T B L&Y

©,
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Table 3. Composition of fatty acids of different jatropha cultivars seed oils

3% 3. TREImMATh A Be A ER R BRLE AR

(R ] AH X4 & Relative content % P
Retention time/min g & bkt ML Cultivar 764 MJ Cultivar 4128 5 F BWJ Cultivar  COmPponent identify
2.603 15.598 15.409 15.473 C16: 0
3.447 46.868 45.448 40.214 C18: 1
3.671 35.830 37.823 42.147 C18: 2
4.720 0.783 0.850 0.882 C18: 3
5.697
6.21
6.771 0.515 RIE
7.745
9.753 0.922 0.469 0.790 C20: 0
Bty P e 87.12 89.68 86.50
VE: C16:0 AFEHIRE HEE; C18:1 MM HEG: C18:2 AWML EE; C18:3 NI HEG: C20:0 AL EMF .
4. &g

1) ASCRHARR GRS, KRG T ASEEHRE SO e T R k. Rl Rk 1, & 2)RH,
B e B P S [ o e el A 8 2 Eh R M R (14.6%) « K HEDIH 2 (1.29%) « S IR (5.5%)« i 2 (39.3%) 11
MV 7H 1R (38.9%) ALK s AN [R] it ol 14748 55 = ARSI i 107 198 2 22 3 A AE R BB P A8 A by e gl v 2 L o
FIZDLTE G, A6 IMER 5 VI R A AR S L 451 (0.76) 5 22 18 it Filt Ko ok F i b (K KL X6 B A7) (1.16) BH SR AN TR
B ANE R T RR AL R I B T FAth S R B A B RS o IR UERH, AN [R) B A i POk ik i 107 R 2EL A A [R]
YR AT LE B AR A, I R4 S B A A A A TR AR AR

2) K FHAEDD S ) B A [ SR, DAVE XUR G 7 R (SO B AR ) N SR, Rl T 24
st P RR 4 i 2 R 1 5 B AR T B A S LA DRI K A BRME . BALEA T RSB . AR A SRR
B, fEK &, BRAE. B b, AE SR HEFI T A0 (SO Fr) < 2900 < G725
ey T & b, ANSENG R EIHEFG T Ayt B (Bh 6 f ) > 2405 > g 2GR I 150 BH B AT ORI
R KRS IRIIR, 1ERAAE G T2 5H APl #Er,  5 BE N & B f 1k 77 [19] -

3) M T E AR A — R K PR B, A TU R B A A (T ok 2 I A R A R AL,
F, AT T B AT RO BRGSO, HEERTT T R AL 2E.(86.5%~89.5%) . LATTFAE AubiiE,
TR FR A B EE B AR R AR, Hobl & T2, FRMMAE R . MEAER L R PR A, SR T %450
WARRR AR RS, BT R misoetE, BB fism s SmerEE SR ZEAFIA S ER
PERRIK, REFREGIG RN, PR B S, B IR LI TS F A 55

SE 3 #Ek (References)

[11 TAH, RBCY, Mg, & (2007) SERAEEDSEM TR EIREWTT. 77E Mg, 11, 52-54.

[2] Gokhan, L. and Selim, K. (2008) Increased yields in biodiesel production from used cooking oils by a two-step process:
Comparison with one step process by using TGA. Fuel Processing Technology, 89, 118-122.

[31 ZFi&EfE, BNt X, 55 (2007) FEHARRESLAE AR h BRI S BB 7T, 7[5 71 /i, 9, 54-57.
[4] ##i, 2RI, FE0E (2007) BRIOH il 5 2L S b SOF TIO, BIMKIRBITTT. =5 B A5 IR H AR FFHR), 6,

®



TR it R et 77 2 2Lk, B G ) A 2 St 1 7

(5]
(6]
(7]

(8]
(9]

[10]
[11]

[12]

[13]
[14]
[15]

[16]
[17]

[18]

[19]

617-622.

Achten, W.M.J., Verchot, L., Franken, Y.J., et al. (2008) Muys jatropha bio-diesel production and use. Biomass and
Bioenergy, 32, 1063-1084.

Yang, C.Y., Deng, X., Fang, Z., et al. (2010) Selection of high-oil-yield seed sources of Jatropha curcas L. for biodie-
sel production. Biofuels, 1, 705-717.

Shah, S. and Gupta, M.N. (2007) Lipase catalyzed preparation of biodiesel from Jatropha oil in solvent free system.
Process Biochemistry, 42, 409-414.

XK, HTE, KWL, 55 (2010) /INAE I R S I P R AR AL R A% AR W SR Al TR AR, 2, 285-280.
MAKE (2011) A=4eife 22 R shbl LRI R 7T, 2011 b EVR 42 R shbL s it 4.
http://www.docin.com

R, XieE, BXEUK, 25 (2013) MU AEVBREIH SRR KN it e, £ 1 FE577, 3, 285-298.

MR, BIE, HHE, % (2011) mMAREHEDEN M —Z0E N, oY E 2R EILIE, =
AR T A H 8 55 20110036 5

MR, 1R, TR, % (2011) mEA R ZHEE M —8 B, g E S AP RS, =
AR I H 8 55 20110037 5

BRR (2013) /IMF RFEE. FEEFE R, 3, 56-57.

R BT, A B, 5 (2012) VoI EARER AL 6 5% R AR RET 7S, A LH T #, 4, 146-148,
Rt GER, AT, 5 (2012) 7RI EARR N E AL SRR I R BRI SR, = A F 2 IR(E A F
/R), 2, 207-209, 217.

B, =R (2007) JFRPBAT ) 4 A2 s i i R 1 AR BR AL IR 98, &7 7741, 8, 505-508.

Nalan, O., Nuray, O. and Alper, T.N. (2008) Esterification of free fatty acids in waste cooking oils (WCO): Role of
ion-exchange resins. Fuel, 87, 1789-1798.

Demisbas, A. (2005) Biodiesel production from vegetable oils via catalytic and non-catalytic supercritical methanol
transesterification methods. ProgrEnerg Combust Sciences, 31, 466-487.

Canakci, M. and Gerpen, J.V. (2001) Biodiesel production from oils and fats with high free fatty acids. American So-
ciety of Agricultural Engineers, 44, 1429-1436.



http://www.docin.com/

www.hanspub.org

INERHARAL A S BRRIR T EE R MRINSFE AT ZRFE. B2011FEIDLEE | IR—BRSERERE
KRR, BEERIMIZERFEAFREIIN , EEFHHEMAS0ZSFRh K SREBIENE FRIRXA , 7
WARERMNEIER |, HEARFRT AR,

IXETHRRAERERFTR (Open Access ) EBFHERTIETIRISEITE | HEVDRIFFEEITISMAMIDE , BB AL
BT EEAMN R ZREERTIRS | EAEm M ERRIRIRT  REARHMEAERHMATSIA. S5, (EEETIIEo

EHRE.

Hans Xl

L
HESEA

Hans iXili

Hans ixlli

= Rl

Finance
in Ron

Ny

[RR— Hans Xl

Pure Mathematics
"iw

My o

S

T

Hans Xl

Eilﬂll_jl

Hans Journal of Biomedicine

K Bt 95 WF 5

111111 1| [T

Hans X

n Management

EM%%@

Hans Xl

45

Modern Physics
oo

i

SN Hans Xl
LV/8N
QL LS
Ad in Psychology

Hans Xl

Eh

Smart Grid



http://www.hanspub.org/
http://www.hanspub.org/
http://www.hanspub.org/journal/ag/
http://www.hanspub.org/Journal/HJCET.html
http://www.hanspub.org/journal/csa/
http://www.hanspub.org/journal/ae/
http://www.hanspub.org/journal/fin/
http://www.hanspub.org/journal/sd/
http://www.hanspub.org/journal/pm/
http://www.hanspub.org/Journal/ACM.html
http://www.hanspub.org/journal/ass
http://www.hanspub.org/journal/bp/
http://www.hanspub.org/Journal/HJBM.html
http://www.hanspub.org/journal/jwrr
http://www.hanspub.org/Journal/MM.html
http://www.hanspub.org/journal/mp/
http://www.hanspub.org/journal/ap/
http://www.hanspub.org/Journal/SG.html

	Analysis on Components of Fatty Acids from New Jatropha Cultivars Seed Oils and Their Potential of Preparing Biodiesel
	Abstract
	Keywords
	膏桐新品种籽油脂肪酸组成及其炼制生物柴油的潜力
	摘  要
	关键词
	1. 引言
	2. 材料和方法
	2.1. 实验材料与试剂
	2.1.1. 膏桐籽油来源
	2.1.2. 试剂

	2.2. 膏桐籽油主要物理性质的测定
	2.3. 脂肪酸组成分析
	2.3.1. 脂肪酸定性分析
	2.3.2. 脂肪酸定量分析

	2.4. 膏桐新品种籽油酯化率的测定
	2.4.1. 酯化反应
	2.4.2. 酯化率的测定


	3. 结果与讨论
	3.1. 膏桐新品种籽油脂肪酸组成分析
	3.1.1. 膏桐新品种籽油主要理化性质
	3.1.2. 膏桐新品种籽油脂肪酸组成特点

	3.2. 膏桐新品种籽油的生物柴油分析
	3.2.1. 膏桐籽油酯化反应条件的优化
	3.2.2. 膏桐新品种生物柴油的特点


	4. 结论
	参考文献 (References)

