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Abstract

The experimental research was to test the potential of methanol recovery from transesterification reaction by solar
distillation process. The flat-plate solar collectors were used as a heat resource to directly increase the temperature
of 12 litre biodiesel with a flowing rate at 2.4 litre per minute in the system. The experiment was undertaken in 2
cases. Case 1, the system in which methanol was distilled from purified diesel and 5% and 10% of methanol
added in order to simulate variable condition of methanol quantity, and Case 2, the system in which about 1.3%
and 5% of remaining methanol distilled from crude biodiesel after use in the production process reaction was

used to test in an actual working condition. The experiments were carried out on the periods of fine weather (solar
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radiation > 17 MJ/m°day) between 9:00 pm. - 03:00 pm. The result indicated that the temperature of biodiesel in
a distillation tank was 80-100 C° varying with solar radiation values. The product of methanol distilled from biodiesel
in the both cases yielded the same tendency. In Case 1, extraction efficiency of the system was 85% and 98%
with the distillation efficiency of 87% and 98% respectively. In Case 2, extraction efficiency of the system was 84%
and 97% with the distillation efficiency of 95% and 98% respectively. The distillation efficiency depended on a
quantity of methanol distilled which was varied with temperature and initial amount of methanol whereas quantity
of moisture could decrease the extraction efficiency. As clearly seen from the result of the research, it was an

appropriate way to promote the use of biodiesel as efficient alternative fuel for thermal energy and as another

kind of renewable energy source in a production process.
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Ester+Methanol 600 ml (5%)

Time Product (ml) Concentration%v/v Methanol (ml)  Eff (%)
09:00-10:00 360.00 97.00 349.20 58.32
10:00-11:00 150.00 98.00 147.00 2455
11:00-12:00 15.00 98.00 14.70 245
12:00-13:00 0.00 0.00 0.00
13:00-15:00 0.00 0.00 0.00

Total 525.00 97.31 510.90 85.32

Initial 600.00 99.80 598.80  100.00

Separation Eff. 85.32

"
18.55 MJ/m*2 day Distillation Eff. ~ 87.50

Ester+Methanol 1200 ml (10%)

Time Product (ml) Concentration%v/v Methanol (ml)  Eff (%)
09:00-10:00 640.00 99.50 636.80 53.17
10:00-11:00 486.00 99.80 485.03 40.50
11:00-12:00 48.00 99.80 47.90 4.00
12:00-13:00 8.00 99.80 7.98 0.67
13:00-15:00 0.00 0.00 0.00

Total 1182.00 99.64 1177.72 98.34

Initial 1200.00 99.80 1197.60  100.00

A Separation Eff. 98.34
19.23 MJ/m*2 day Distillation Eff. 9850

91

mﬂgﬂﬁ' 44z 6 Wud']@muqﬁ‘ﬁ'ﬁﬁ Wudapinge) uls
AuRINANTIReRE aeinadn7) annisazanAnien
vadluledion tnsguugiiansazaneludendues
lszanns 80-100°C Tuta919a1 11:00-15:00 1. Lﬁdj@
ﬁﬂ«mmqgﬂﬁ' 5 uaz 7 uapsLiNNnINNSLTIeA T
UBrnnunmuea FuU 5% uaz10% ludanansig
wudransnueniunnLes aanannluleRmauniiga
Tu09UINBIN1INAREY Wea EaegUNININNNGI4A
iAenzasamiuea 3wl Tnadnanindunlsduna
unananiueaGuduluszun uazdenansiuld
FnmunsnauazanasullsiumuFunniamiuesd

I I = o
wianaglululenms auansy

ANANTNN 1 eRasun lud9an 09:00-
10:00 ¥. 2198 ANELNNIUBANNAULA T AN LT NT 1
921191995-99.8% wilsdumuadnTunag ululesia
do o 4 -

Pl lun1mAgaeL LHNaNANTILNIZUTU N NLe A
u?zgw%ﬁummiﬁ NUAN U0 AIAINANIFINITOLEN
WNNLEA 8BNNTLENINNTT 50% 1891310 N1
Y d2 4
FAUNANANE 1 haTanAIMINUTNIDUNNUB AT AAAS
Tugaanandallniuaisy Ineddsz@nsainnisuen
1921104 85% WAY 98% HilszANSAnnisnaulszinn
87% WAT 98% AnFuLFuauunueaBusululule
puradFagy 5%uaz10%AMNAIAL wletunn aNm
wnuaafiFniadn U Aansoundndsednsninazgeau
4 4 o o
Wadlfunauniueaguiiasanguuunilulenisaly
NINARBLAININAAABAVBINNIUBAT 64.7°C AINA T
WNIUEA LA lEUNUNIEIUA LI LI NAIRaNATN
Tulenaatiednian degungiasulvnlunimanses
AIN919ALA0A AINALHAINIIDNAUAIIATALNNIUEA
IAFILATIINIRINIINARDY IALSRFINTNAUTIA
uwlsdum g InnE ANaTAL

3.2 N7 2 NARAUANIIOULNNINAUNNILARAANATN
= a = . X oo pr
Tulammany n1sAn ludauil 1Hvnimeaandiine
NARALANTINULNNINALINN Uaaaananlulafmany
~ L - anca \
enuindmnusamaeanUisenettszunni1.3%
o o & o = = o X
WAZ 5% ANNANAL TININEAZIDLATBINANITANHIAIT



92

1200 110

1100 -+
—~1000 +
900 +
800 +
700
600 ~ /-
500 +
400 |/
300 +/
200
100 +

0 A 30
09:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00

Time (min)

Solar Radiation (W/nv

5191 8 Ar5aFending (17.46MI/m°day) uazgMnTn
ﬁTWLLmiwi’Nj (unuea 1.3%)

@ Product

I=]
L

Product (ml)
PR
o o

30 1
20 -+
10 4
0 T T T

09:00-10:00 10:00-11:00 11:00-12:00 12:00-13:00 13:00-15:00
Time Interval

517 9 Enuansazanamueannduldainiulanisa

AL (N118A1.3%)

1200 110

1100
~ 1000
900 +
800 +
700 +
600 +
500 +
400 | /
300 +
200 +
100 Solar

Solar Radiation (W/m?

-~ Tc —Ts

0 +—+++++ -+ttt 30
09:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00
Time (min)

g1l#l 10 Ari@eriingd (17.02MI/m’day) unzgnMOin
AWVLIANS] (WnUea 5%)

400

350 | [ Product

Product (ml)
- - N N W
o (=] 2 (=] (% (=3
o =] =) o o (=]
L L

]

09:00-10:00 10:00-11:00 11:00-12:00 12:00-13:00 13:00-15:00
Time Interval

=]

sUN 11 Buiasarasmniueannauldainlule
ALTARL (lWNNLeA 5%)

KKU ENGINEERING JOURNAL January-March 2013; 40(1)

A5197 2 LdAIUTHIUNITNAE AT NT Y LAY

1ss@vEnnnisuenuaznisnaisniueaanlulenmasy

Ester (Methanol 1-1.3%)

Time Product (ml) Concentration%v/v Methanol (ml) Eff (%)
09:00-10:00 78.00 87.00 67.86 44 .44
10:00-11:00 38.00 90.00 34.20 22.40
11:00-12:00 30.00 90.00 27.00 17.68
12:00-13:00 0.00 0.00 0.00
13:00-15:00 0.00 0.00 0.00

Total 146.00 88.40 129.06 84.52

Initial 153.00 99.80 152.69 100.00

A Separation Eff. 84.52
17.46 MJ/m"2 day Distillation Eff. ~ 95.42
Ester (Methanol 5%)

Time Product (ml) Concentration%v/v Methanol (ml)  Eff (%)
09:00-10:00 341.00 98.00 334.18 55.81
10:00-11:00 195.00 99.00 193.05 32.24
11:00-12:00 55.00 99.00 54.45 9.09
12:00-13:00 0.00 0.00 0.00
13:00-15:00 0.00 0.00 0.00

Total 591.00 98.42 581.68 97.14

Initial 600.00 99.80 598.80 100.00

A Separation Eff. 97.14
17.02MJ/m"2 day Distillation Eff. ~ 98.50
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