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Report Title  Narrow Tubular reactor for Continuous Biodiesel Production

By Mr. Karn Yamnimnual ID 45010041
Miss Keskanok Khumduang D 45010066
Advisor Assoc. Prof. Dr. Paisal  Nakpipat

Co-advisor  Dr. Narisara Thongboonchoo
Report for Bachelor Degree of Chemical Engineering
Department of Chemical Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

This project studies continuous of biodiesel from transesterification reaction of
palm oil and methanol in narrow tubular reactor. The catalyst is sodium hydroxide and
preheating the reactants before feeding into the reactor. The reactor was made of '
inches outer diameter copper tube with a total length of 15 m, forming into 23 cm.
diameter of coil pattern. The total volume of the reactor is approximately 120 ml. With
volumn ratio of 5:1 ( palm oil : methanol ) and 0.55 % sodium hydroxide by weight of
oil. The purpose is to determine temperature and flow rate that relation with viscosity
and percent yield of product.

The experiments were performed at total feed flow rate 30, 40 and 50 ml/min,
and reaction temperature of 65, 70, 75 and 80 “C. The results have showed that when
the temperature increased percent yield of product increased and viscoscity decreased.
The good condition of biodiesel from palm oil for reactor in this study that obtained
maximum conversion was feed flow rate 30 ml/min at reaction temperature 80 °C | that

gave yield of methyl ester with the lower viscosity of 4.55 ¢St. and yield of 99.74 %
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2541/42 2,465 1,372 321 135 7 36
2542/43 3,512 n/a n/a n/a n/a n/a
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3. disiunenia ls Teaumnd 120 dhiviulidands ( non-drying oils )
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” peslsznaunsa luiumndn
iniuriiady | A1leledu
C12:0 | C14:0 | C16:0 | C18:0 | C18:1 | C18:2 | C18:3
diuthdy | 141210 | ND- | 05- | 39.3- | 3.5 | 36.0- | 9.0- | ND-
05 | 20 | 475 | 60 | 440 | 120 | 05
dnhahdulefu | ss6 | 01- | 0.5 | 380- | 35 | 398 | 10.0- | ND-
05 | 15 {435 1 50 | 460 | 135 | 06
sinhnhds <48 0.1- | 1.0- | 480- 1 39- | 155 | 30- | 05
i3 0.5 | 20 | 740 | 6.0 | 360 | 100
ivuadalu | 50.0-550 | 45.0- | 140- | 65- | 1.0- | 12.0- | 10- | ND-
hdy 550 | 180 | 100 | 3.0 | 190 | 35 | 02
Wihmendn | 63-106 | 45.1- | 168 | 75- | 20- | 50- | 10- | ND
532 1 210 | 102 | 40 | 100 | 25
duiuiades | 86107 | ND- | ND- | 80- | 1.0- | 355 | 130- | ND-
01 | 01 | 140 | 45 | 67.0 | 430 | 03
ddemid | 101 ND | ND | 149 | 60 | 412 | 374 | ND
siwndes | 94120 | ND | ND- | 15- | 05- | 80- | 11.0- | 5.0-
02 | 60 | 3.1 | 600 | 230 | 130
vinufamAies | 124-139 | ND- | ND- | 80- | 20- | 177- | 498- | 5.0-
0.1 | 02 | 135 | 54 | 280 | 590 | 11.0

‘ﬁiﬂ: Codex Alimentarius Commission, FAQ/WHQ, August 2000, ND: Taiwy
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wyuia | mudh
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2. SIMINTMU HIoAwIFMY Tigwan | 47 45 ASTM D 613
3. mmmdia wudaland ASTM D 445
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3.2 W il 50 °% Bigwnd |- -
Tiganr | - 6.0
4. 99 lmam g Tigend | 10 1.6 ASTM D 97
5. Uninadwedy Yesaz Tnevinmin ligendr | 0.05 1.5 ASTM D 2622
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14, A151AULAS (H1T) - - - -
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40 21.25 0.85 21.00 0.84 20.80 0.83 20.25 0.81
50 21.50 0.86 21.00 (.85 21.00 0.84 20.50 0.82
ﬂ'unaiﬂ 0.856 0.843 {.833 0.816
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