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(1)

Transestarification of Oils & Fats

Oils & Fals +  Methanol —=  Methylester +  Glycerine
H H
| I
H—T—mm— R Ry —CO0CH, H— C—
H—T—mm— Ry + 3CHOH —= FR,—COOCH, & . :3_
H—G— oo — R Ry = COOGH, H_:l:_
| I
H
H
0
l - KOH
HO - C - (CH: )}y CH=CH{CH3)7CH;
Oleic Acid Potassinm Hydroxide
]
—+  K''0-C-(CHy); CH=CH(CH))«CH; + H.0
Potassium eleate (soap) Water



Esterification of Fatty Acids

Fatty Acid - Mathanal — Methylaster - Water

R« GOCOH i CHaDH — R =« COOCHS . HaCr

Axens Esterfip-

BenefueEnsel

F xed Bed



(2) Ensel

A.
NCL 1950
(Pune) 3
350 (Urirsity of Pune)
1990 (Pune)
I T
(Bangal or e)
NCL 1600 234
PAUL RATNASAM
(the @&nanujan &earch rBfessor fo he ndian  &tiona
Scicen Academy) 2004

( THINT EIRNIANWNAL OEFKETE

ASSOCI ATI DN 220/0A4R f ami nhail s “csoent r iomu taina@ns t ¢

i nnovathenfield of catalysis by~zeolite
Uni t el

Sud Chemie Ensel 1 ENSEL

1.

2. (multi-feedstocks)lauyrefined

3. (dual metal salt)

4 . car bon tushtueleadr fl ow reactor

5. -diesel oxygenates
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1 ENSEL VS AXens
AXxens ENSEL

= Catalyst: zinc aluminate = Catalyst: dual metal salt

(unstable) (stable)
=  Sensitiveto Free Fatty = Not sensitiveto Free Fatty
Acids Acids
= Sensitiveto water * Not sensitive to water

= Usable only for methanol = Usesany alcohol

= Needs high alcohol/ail = Low alcohol / ail ratio
ratio
= Sainless sted = Carbon steel construction

construction

= Utilization of glycerin = Convertsglycerinto diesel

stream isa problem oxygenates

= Producesonly biodiesel * Producesbiodiesel or

biolubricants
= Usesonly refined oils » Usesunrefined oil  spent
fryingoil  etc.
NCL 2 100nmducloave
443K / =1:15 13

96 % pal m
98. 3% Jatroph&6. 9%

Jatropha



2 NCL

Exp. mo. YVepetable oil® Cionversion
(based on ghrcerol)
(mol% )

Edible oils

1 Cocarit L L

2 Palm 083

3 BesEame b2

a Preamut G700

5 Sunllower TR

! Satflower | Kardi) Q7.0

7 Margarime LR

] Used margaring .

u Castor T8.3
MNom-edible mls

ik Rubber seed a7l

11 Jatropha LR

12 Pammai (Cafopfid e 1.3 Kd 2

13 Karanja BE.3

NC L
5 0Im Uni t el




autocl ave 800
C16 C18( 3 C18
C16 40%
C16 10% C16
C18 50~60% C18
80% ( )
(C18:1)  55~65% (C18:2)

50% 60% Cl6 Ci18

Cl6:0
(CFPP)
ci18: 2
51
c22:1 (High-erucic acid)

T9O T90<360

96 %



C16:0 C18:0 C18:1 C18:2 C18:3
Palmitic [Stearic  |Oleic Linoleic |Linolenic
40-48 4-5 37-46 0-11 0.3
3-5 1-2 55-65 20-26 8-10
(Low-erucic acid)
2-4 1-2 14-18 13 8-10
(High-erucic acid)
11-12 3-5 23-25 52-56 6-8
6 3-5 17-22 67-74
13-25 5-12 43-52 7-22 0.5-3
CNS
CNS
CNS
3 -
CNS
(CFPP) C16:0
NCL
cCi16:0 (C18+C16:0)

CNS

Cl6:

02-

Oct anol



Wik

hlethane

=R T ANOL
2T BlaLuliricant
Methamnol

CUA-COHCTT

C18-COCH H Y (Biotiesel)

Distillation Reactor

(NC L)

CNS



Benefuel NCL

800 Demo Pl ant
Benefuel Seymour
3 Soybean+Geymben ff at
Benefuel CPC
CNS Ccle

(C18+C16) CNS pour poi



