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Potential of Ethanol and Biogas Production from Low Grade Longan
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Abstract

Longans are one of the most important economic crops in Northern part of Thailand and
each year about 600,000 kg of fresh longans are harvested. During the harvest period where the
supply is greater than the demand, the price of the longan product drops considerably. In order to
solve this problem, the use of longan as another potential source of ethanol production has come
under our consideration. In this research, the evaluation of the raw material (low grade longan)
was first initiated by analyzing the component of shell, seed and kemel. Then, the potential of
ethano! production from the low grade Iongan was determined. Result from longan juice
fermentations show that the maximum amount of alcohol is estimated to be 8% (v/v) (325 ml) and
8.5% (v/v) (390 ml) and thereby giving the fermentation efficiency of 91.44% and 95.05%, when
using dry and fresh Iow grade longan respectively. The study of a prototype alcohol steam
distillation system with the capacity of 150 L using low grade dry longan found that the system
produces 31.6 L of aleohol (8.6% v/v) with the total time of distillation of 18 hours and 50
minutes. The whole distillation process consumes 8.46 kg of LPG and the distillation efficiency is
48.94%. Similarly, the amount of alcohol produced from the same distillation system using low
grade fresh longans is 32.7 L (8.6% v/v). The distillation time is about 19 hours with LPG
eonsumption of 8.37 kg and the distillation efficiency is calculated to be 50.36%. This researeh
has firmly established that the ethanol production from the low grade longans is feasible and is

one of the several ways to increase the value-added of the longan product.

Kcy word : Ethanol Saccharomyces cereviceac
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Methanogen bacteria f3vzaansaitlaon JUduiimuuazaiuoulaoen lad 14

d' U T ¥ = 1 (13 = o3
15191 3 uﬁmﬁﬂmummmcwuﬂmqq1um¢wumw (U3UIU, 2553)

UMY (CH,) 60 - 70
o o
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loTasioudald (1,s) 1,500 — 2,500 ppm
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e A= WBumsssacaeategeilelunis lasmsy (ml) = 4.5 ml
F = Factor U84 Fehling solution = 0.05

¥ T [-¥]
AN YTHYethmanng les Ui uty = 27.77 %

Tae anududuvoueansseannaula = 4 %
b4 a =
1Suastien = 2 ans
PSurmdle = 1 afn.

YY) ? .
mmwmummmaﬂu 2777 %

do o o P ar g a
Conversion ratio = [Llﬂﬁﬂ@Sﬂﬁﬁﬂﬂﬁllﬁl(ﬂilj)]/[ﬁﬁiN1mﬂ1ﬂﬂ1“§(ﬂﬁuIﬂﬂuﬁﬂuﬂllﬁ}\i)] (3]

oS g g = o o o ol 9 o P
LL@ﬁﬂ@aﬂﬁ'ﬂNﬁﬁqﬂ‘ﬂﬁ"ﬁuﬁ FIAIN L‘lj@ﬂﬁuﬂllﬂaﬂﬂaﬁﬂﬂqﬂﬂ'lﬂﬂTiﬂﬁ‘uWﬂﬂU 8.6 %
&

Tas 1 100 ml. JupanegeaNINy 8.9 ml.

Y Y

§1 s 36,500 ml 9xli0aN08eAWINY [8.9 x 36,500] /[100] = 3,248.5 ml.

VNANUHUMUUYDUDANDIDANINY  0.789 glem’  IROMINIAVUDS

o o ar [ 3
woanogoaiiuniy wwldn m = 0.789 g/em’ x  3,248.5 ml
= 2,563.06 g.
unudiaslu (3) Conversion ratio = [2,563.06 g.] /(89.58 g.]

Conversion ratio = 0.0286 Ans.
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3. ﬁﬂﬂﬂ‘ﬂuﬁﬂﬂﬂlﬂﬁﬂ (NUNTTIW, 2547)

o s o o %’ 1 =
Y5z ANSMmAISHIN = anududuusnansasa®) x Y3uasiia (das) x 100

) w -
&11070% () x Anuntueeaidle x 0.644 das

ATHHINA 2 T ENENINYINTTUIUMSHAAID MDA

of [ ety | o |3

ANUTNTUYDIIRaINa luauu annnga (%wi) = (F x 250 x 100)/ [10 x A] [2}
W A= WBmesmsazaivaiesaily iums les@sn (m) = 4.3 ml
F = Factor Y484 Fehling solution = 0.05

’J 1} Q
ANULUTUY LN A Tauuiamny = 27.17 %

Tas aNnuvuduvsLoanagaannaula = 4 %
¥ q Py
Suestiim = 2 ans
WBuwale - i an.

ANMTuIuYDatd lo 27.17 %

il

fa o w i o g ar
Conversion ratio = [eanagednnan laniy)] / [Fnamnhlsniylasthmingdia] (1]

fe o u a s o o sy o . S
LOANDIDANHARN JANIHLP AAIN  1UBSITUALBaNDERaN 142 INMINANINY 8.6 %
Fd
3 ~ ¢ 1 o
Tew N 100 ml. JusanagadmINy 8.6 ml.
»

1 1 35,000 ml 9TOANBEoAMIAY [8.6 x 35,000] [100] = 3,010 ml.

] Vo Y o o
VINANUHLIUUVDID AN 0.789 g/em’  (ROMNAYBALDANDERAIIUATY

alén m - 0.789 glem’ x 3,010 ml
m = 2,374.89 g.
unuaadliy 3) Conversion ratio = [2,374.89 g.] /[80.25¢g.]

1l

Conversion ratio 0.0295 Ans,



91N Emden - Meyerhof Pathway (NUAI3TR, 2547) ansediswduaunmsmiiueaanms

EEE 1 o T Ve &
whaswihmang lna'liilunenanseen lAasil

CH 0O, — 2C,H,OH + 2CO,
(Glucose) Ethy Alcohol Carbondioxide
Mw. 180 92 88

92/180 nlansuy

If

» - o ]
daanglae 1 Alaniy waswiluueanesed 1d

0.511 Alansy

0.511/0.7934 @93

0.644 AR5 Ans.

4. nMsannanlszansanieanau

grsmsnlseEnEnmunaninanauupanosod (iU, 2555)

N, xV, = N, x V,
a a L antas 2 TS w1 &
Tao N, = AnsTvonhdms o minAoundy
v, = Bnasvesthamioimiin
o A ro ¥
N, = Anssamusueanegeannauld
v, = 1nsveueanssednnau’ld
arlueuntianninsa
o A o' t
ANTUDIUIT (N)) = 4.1%
L
Bnesvenia (v) = 150  Litre
ans somvenhgsnnauls () = 8.6 %
Bnasvesemueannaula (v) - ? Litre

nngas 91218 Bnmsvesenueaninau’ld (v) [4.1 x 150] / [8.6]

71.51 Litre
Wominyafdlesosd  nau'ld 7151 Lire  Aadly 100 %
fnauldse 35 Litre Aty [100% x 35]/[71.51]

= o
Aadu  48.94 % Ans.



alvaaaninsa

amvenhdi(y) - 4.3 %

Fnasvenhd (v,) = 150  Litre
arssawveanhgniinduld (V) F 8.9 %
ﬁnmwmmmuaaﬁﬂﬁﬂﬁ(Vz) = ? Litre

[4.3x150] /[8.9]

i

nnges 91218 Bwesvenemusannaula (v,)

72.47 Litre
Fonmduaalesend  nau'ld 7247 Lie  Andlu 100 %

$naulaese 365 Lire  Aellu [ 100 % x 36.5 ]/[72.47]

o o
ey 5036 % Ans.

s lohlddedamin - 250 kg

4 1 [-*] L) or
51T N UNADNY = 150  Litre
AdULDANDERRADOY 16 = 35 Litre
5. M3meanaINveInn DDG Tudanin luleufa
1 o !,’ =
MNOATIAIU yaln snn, : mnda1le 2000, : 1115 ans
¥
= yala 1 :mndilo 4 3

. 4 2 a
gmiinluds 500 s 2183 deeld yaln 62.5 nn. : mndrle 250 nn. : U1 187.5 A3

6. m3mnEtmaNuTudinihmanivualudiess 1ae3s Modified Lane — Eynon

Constant Volumetric Method (AOAC, 1975)

ez (hIdhluveanda)
& ¢ 1 A ¥ ¥ e oA W [ o -
1. ¥adredanimiaia Mauldddudiudy) 10 nfy ludrewara@nvuia 100 ml
» ]
azaamnindu aumsazaw sy awasazawasly Volumetric Flask 4118 200 mil.
& ¥ g
USuldtadafSunsdeinau
2. Pipette 138281091098 1 131703 25 ml. 831U Erlenmeyer Flask  411@ 250 ml.
a ¥ g . « o z 3
W@WUUINAU 75 ml. uag 0.1 N HCL 1511a35 30 ml. @ Ididiu 1 TUae 1y water bath #i

AuRuRNHLiin 100 ssrusaioe dunar 30 ui
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9 1 ar 1

3. onasmaineB3lusrnhauiicgungiivios drofae619091u Volumetric Flask v
250 ml. Y3uldasdaBunmsdaoiindu Tagnive sy

4. 99 Fehling * s solution A 1@i¢ Fehling * s solution B ay9ay Sml. aslu
Erlenmeyer Flask Y418 250 ml. wenlidhnu

5. [AuasazawaI9019a3ly Burette ¥11A 25 ml. YFulddediniFinasudnlasy
@1502010m206198314 Erlenmeyer Flask 4110 250 ml. 1ud® 4 Usz3no: 18 - 20 ml.

6. 11 Erlenmeyer Flask 947a 250 ml. Fumdmiulamsninaa sunaawa
MsasawisuRenINAsy 2 WH HETFUNEAAITAZA1Y 1% Methylene blue a3l 3 ¥oa Tan
TNADIUTUDY Methylene blue 1w TilnwTu 1 uid (i}ﬁ?;uqﬂﬂjmﬂﬁﬁ?ﬂw:aﬁuﬂ:ﬂﬂu?

Z = 4! ar =2 ar ] 1:‘ 5
HUIAIAUAUAAUU) UNTIﬂ'lEiJ'IFI'iﬂ'JﬂU'NTISlﬁﬂmS‘YI‘YNHLI?I)

MIAIN anududhmananua = [F x 200 x 250 x 100] / [w x 25 x Al
(1
ie A > Bnasmsazarwdasteilfluns laasn (ml)
F = Factor Y94 Fehling ¢ s solution = 0.05
w = vmindaegiaiea (n3)

= o g 5
AN IR N UTUUB NI IANINNA(%w/Y) = [F x 250 x 100] /[10x A] (2)
(nsddluarsazane) wu luata
e A = Suasasazaredlegnanidlums laasn

B = Factor 4904 Fehling * s solution = 0.05

.
o

JuaoUn | ANAIDE19 10 ml. Ad1U Erlenmeyer Flask 419 250 ml. (A31inay

75ml wag 01N HCl 30 ml weldiiidu dildsly Water bath hadunugungii

100 oA uFaIFod 1WUORI 30 U

]
=

uadUN2 = mmsnaassae Tl luvhusafeordumniinaia

1]

2

= o 1 (] Qr L} g
- MIAATHU IR ITVHUILUUUBDIAIDY TN TINUIAT Iﬂfﬁ"ﬁ Dilution Method
o " I ¥ ay 1w I
YHABDUN 1 MUINAU 50 ml. ﬁ\ﬂuﬂiz‘uﬂﬂ‘llu'lﬂ 100 ml. Lkﬁ‘}lh‘.fuﬂ\illﬂ'lﬂumﬂ'lﬁ

Hosomaluindu YsuldaadaSuas 50 mt. Faiwmin (A ndy)
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duneud 2 @umetammimaaslunszusnaaisiude 1 1A@a301A3 100 m.
unaudhaulimedummimaazarndafu sniwin @ nfu)
ASFILIEL AMUVLILLLYBINIAATa (niudanans) = [B - Al/[50]
o A=thminveaiindu (n3u)

H ¥ & o o ! H @
B = 1M UAYDIHINAUTINAUAIDIHNAINUIAI (NTN)
d 2 ¢
7. mﬁmﬂzﬂmﬂ?mms%ﬁaﬂ (Yeast Count) Iﬂtﬂ# Haemacytometer

aoia o
IFAUATIEH

& L

1. 9an19819 5 ml 18304 Volumetric Flask 91 100 ml. 15113u1as14099a

o
- )

Wwnsarnhnau dagn warliidu
2. 74 Cover Glass 841U Haemacytometer Slide ag1 1B IN A
ar 1 o <
3. 14 Pipette and1sazawf 0 010N 0BUAZ NYOU Cover Glass UU Haemacytometer
Slide
e v 9 9 d o ar v of
4. M1lildesgdan ndoaganssad Mideaver 40 11 szt INgUY
r & ol 1 1 U - =] = [ ]
Haemacytometer Slide Ta0Manua 25 ¥931ng) 11 1 399 vzliarsiuans nweludn 16 oudn
ar o W ar o of [} 1 L] ] 2’;
5. MsUwwad lavly Counter  Wusmausadnogluseslng 5 399 MUIAg
=) ¥ o L] - = o o = ¥ o ofd v
HUIUBU MIBUUINULIYN) DFDABYAT VM 1T AsNIA T aned T Tumadnegass
k4 b4 ¥ 1 L] o' 1 ~ v og o = [] 1
iduvstvunasiduveusgnsswiyaa lures vuzfiz lufuedfiogasuduvevdis
4 o o o o [~
uaziduvermue laolsduveunaradunaienin 31 du Wuuurlunisty fs wadlan
~ Y w ' e dy «
awfinazidunalesvouidunuuazdioszgniy  dvwadnsguenidunalsuevoun i
foariy

¢ Aa ' P Y 3 & ¢ g Y o o
6. waaqﬂﬂu‘uumﬁumuguunmaﬂmﬁﬂiwuwaawammiﬁumﬂuwaa

mams  U5u1A5Y09 Haemacytometer 14 1 ¥89@1519 = 1x 1 x0.1 =0.1 mm.’

ue 103 mm. = 1 cm.3 = 1 ml.

55

0.1 mm' = 10° mL

° da o d o o ) ¥
VIHIUFAANUD (IBDA/UDART) = i]'lu'lui‘]fﬁﬁﬂﬁﬁﬂﬂ Xx5x 104 x Dilution
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8. myitTeHmanududuveusanssed (% Alcohol) Insis Hydrometer Method

(AOAC, 1995)

ache d
BRI
o v Ay : 3 9 $

1. ANAIBE1INABINIINI WA uTLYDBANDEDANalY Cylender
2. uYIU Thermometer 8411 Cylender UBIRBB HEDU Alcoholmeter A4 1Y

t & J o
3. §IAIGUHAINDIA Thermometer HAzAIANMTUTLVBUIBANBEIDAIIN

Alcoholmeter

o_ 1 5 {1 J o’ AN d

4. ahamaassiig 18 litlaas 1egiieusanseediimes athe 1w ldenarsteezdu

1 o = =
mAnududuvseansepangumyll 20 ssriwaIHYa



TnsanmsIoen 2
=< o f o as & o 4 o 5
ﬂ'liﬂﬂ‘H'Iﬂ'l'iﬂﬁlﬂﬂ'l‘uﬂllu‘uﬂ‘i]'Iﬂﬁlﬂﬂﬂﬂ!ﬂiﬂﬂ?ﬂi%ﬂﬂﬂg%ﬂﬂl‘ﬂ‘ﬂu‘lﬁ‘u'l
Study on Activated carbon Production from Low grade
Longan with Steam Fluidization

HIKNIATINTIVY

[ $/ 1
999791 unalInal



70

mswanamiiuRnnldennazuind lunninsadeszuurigd laiule
Activated Carbon Production from Shell and Seed Low Grade

Longan With Steam Fluidization
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Abstract

Activated Carbon that is product from biomass have many carbon contains. It burned at
high temperature, finally the product biomass has dark. Quality of these are high absorption
many substance. Objective of this research is study method of production of Activated Carbon
from low longans that used seed and peel longans for increased value-added low grade longans
high uesfull. The production of Activated Carbon from low grade longans has 2 step. The first
chemical method charcoal activated by phosphoric acid (H,PO,). Second physical method
charcoal activated by steam fluidization. After activated it tested physical quality by study
percent of moisturc and chemical quality by study percent absorption of lodine number and
percent absorption of phynol. This research study effect condilion of preparation for porous
quality. Condition of activated physical method is temperature 350 — 420, time of activated about
10 — 50 mins. Chemical method aclivated by phosphoric acid study at 2 -12 hours. The study of
high efficience Iodine number that found Activated Carbon from low grade longans could
absorption about 1,203.7 per gram Activated Carbon. The study of high efficience phenol that
found Activated Carbon from low grade longans could absorption about 80.67 mg/g. The
absorption waste organic could measured in COD method that found Activated Carbon could
high absorp about 63.63%. And the carbondioxide dissoved in water full could measured in
Soda water that has percent carbondioxide about 9.48 g/I., Activated Carbon from low grade
longans could high absorp about 93.67%.

Key word : Cabonization Fludization
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1r1inh 1dvesdIed1snauNIs I mindinszides
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1: 3 dundredanindu uaznizdualn1erii 10, 15 uazh 20 psi a1 10, 15 uag 20 WA
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a. mInundenFua Yield

1. thwad 1o lUonlumneuiigavgd 103 °C ifluriat 72 99 Tus

Y & ] o @ a Y Xagdg 9
2. s wnsudiesluwumnfigaumal 750 °Ciiuna 10 A awunslmduly

S
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& o = ¥ o dy ¥ Y &
3. Faazun NN lavoedonszdiod
1 a at =3 o T d' ‘g ar =&
4. 1ad1lodszana 100 Ny TaziBeafansisudumriuah 4 ludlonszdios Tuin
g ar 4:1. as v t %’ ar ¥ Ag
WINPT 1AUDIF 919813 WU M T NYeI8 8 T211D9
- =Y o o o = as
5. wWNguMall 500°C 600°C 700°C 800°C unz 900°C i 1 ¥alug

a L % @ o 1 & o %’ @ ¥ ng
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7. MUIUNIATDBAZHANART 1R A9

S unzueInaRAnT 18 (% yield) = [100- {(X-Y) /X x 100}]

»
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¥ L}
e X = 1HINUeIaT lonaum (g)

¥
Y 1mdnvesd lenaan ()

1. myfnnmmIgadulelefu (MumnnIg1u AWWA B 604)

1Al tazInAseu
1. asazmensalelasnasin fooas s lasthnin
waunsalalasnass ndutusiuan 70.00 ml aslurindu 550.00 ml werlsidhy
2. aazmunigiu [lueadon To Toian 0.100 N (normal, N)
¥ Tlunedou'lo Toinn (Primary Standard Grade Potassium lodate, KIO,) AU
oufigamgd 110 °¢ dhunm 2 $alus udafisiululo ganamdu s1uau 3.5667 g azanw
&rothndundnlfulFinas s 1,000 mi
3. msazawas g lsaon1s lesama 0.1 & 0.001 N (nomal, N)
azaw ImAou Ts Todira (Sodium Thiosulfate, Na,$,0,.5H,0) 24.8200 g Tuh
ndufimumsduldiden 75.00 ml du Tmdouafuena 0.1000 g Memsazawasluviniiy
3315 (Volumetric Flask) v11a 1 83 1 1e019d2omnduan 183 mas 1,000 ml iy

gnlui a 4 rly v w @ o ¥ W
F1ITASAEU LI IUAIATYT NI LIBENIUDE 4 IU ADUNTINITATIVTDUA U UUY



4. gnzaewnigiuleledu 0.1 £0.001 N (normal, N)
& - o 9 =y
¥31laToRu 12.7000 g uaz Tulupeadonlo 1o lad (K1) 19.1000 g wern 180 1Ay
¥ ! | a 3a 5 @
11nau 2-5 m auldussdeazane Aeeq wnthfazdos (A39azilszuna 5.00 ml) MWNTENS
‘! L] Q'l 4 L} ]
Tmsansazaioilszuin 40 ml neensazae 13aaton 4 92 1ug audluszezide Inilan
Yot aazalonya swasazatailuindiuilsuins (Volumetric Flask) v11a 1 8ns ¥ ld
- ¥ ¥ & g & - ¥ 9
Wevsauiinauau 1§15 uas 1,000ml muasazatoil 1A luviade arsasuninududy
fumsazaio Tadon In Teaama 0.1000 N
3 v 3 ¥ % o
5. vmllatuduovas 10 Taprhmiin
¥ as
a1saza1eiila (Soluble Starch) 1.0 + 0.5 g Tutindu 5-10 ml Auasazatendoudy
=y, ¥ - - ¥ = ¥ 1 W oA - a &
BULINAUNUDN 25 + 5 ml masazateasluiiuden 1 das udrruaeliidendn 4-5 1% A
THigungaungines
6. N13AIIIDUANUNNTUVDIAITAZAY
¥ 9 = s
6.1 M3ATMADUANUINNTUYBIM Tz TRy 15 lesama
6.1.1 TnladesazarldunadeonloTomn (k10,) 25.00 ml 16y
1 - =1 < [] £
138 FUvurna 250 mL @y Tiluamdoulelelal (K1) 2.0 goarvuazae @unsalslas
AnvInITuAY 5 ml asluaiagilauy
6.1.2 Tnmsavufidrsasazarela@onInTodama 0.1 N illevas
msazawle leAusasaunsena ilumaessou (1ndiega End Point) neaiudls 2-3 voa
q' = %’ = 1 [P T VI |
arsazaivvznl dvwdumihty Tamsadesuarsazae lid TudfiniSuiasvesarsazaie

; y ¥
Tasaey InTodaman 19 vims lamsasiosnaion 3 s

M winnwudumsazare Imdon Inledama laoldgas

N, =(P.R)/S o))
, = anuduiusesmsazow ldeu Inlodama, N

N

P = 5inpsmsazare Idunmden 1o Toian, m

R = anudntuaisazae lluamdoyle Towa, N
5

= Sumsmsazae lmdonInTedaanld, mi
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ATHA 10 MM TBNTISIANIUNIZVIUMIHIA Todine number

6.2 MIiasIwAvUAIINTNTUYesm Az 1o ledu
6.2.1 Tnladansozarvlelodu 25.00 ml Tuaanglsun 250 m!
622 lomsarufidavasazans ludow'In Tadama 0.1000 N iifod
yesmsazarwloleAuasassunsyiaiiufmiesou (Ind8ege End Point) noarudle 2-3

o) a d oA 3 a2
Hia ﬂ’]ﬁﬁ$ﬁ‘lﬂﬂ$Lﬂuﬂu']Nu llﬂlﬂiﬂﬂﬂﬁ}uﬁ'liagﬂ'lﬂllllllﬁ uﬂﬂﬂ?ll‘lﬂiﬂlﬂx‘lﬂ'lﬁa$a'lﬂ

- y 2
Twiaen In ToFaman 1€ ¥ims Tnmsaseoiatios 3 asa

[ k2 4 = b A
danamsnudadumsazawleleaulasligns

N,=(S.N} (2)
e N, = anududuvessisazawleledu, N
S = Wnasarsazawlndon nledamanls, mi
N, = aoududuvesmsazaie lndoynlodama, N
1 = Fumsasazaiolo ledu, ml

Sy < 1 .
2. IFAAIIZHNITHIA [odine number

1) FIHIETUAI0E19 0.25 g, 0.50 g 1521.00 g Tao aziBondanedoudumiad 4 1d
asluvangisunivuia 250 mi

2) d@vensazmnleToRu 0.10 N USmas 50.00 ml wedszais 30 3w - 1 w1

3) nivsdaunITATENTBNLRS 42 Rmsaraivfinyae 1dlugaasn

4) Uadmsazarwiinges]dun 25.0 m ldluvanginsevuia 125 ml
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5y Tnmsadrwesazaelwdeny Inlodama 0.1 N lleasazavleloAusaag
& = ) = ¥ i = ¥ a
wasznadudmbessou (Indtegag) neaiudls 2-3 vea msazareszldoudumiuby
] T ar @ 1 ¥ o g
Tnmsaresuasazae lwia unn S uesvesmsazato Imdvy Tn loFamanld vina 3
14
A3
) T = ar o
6) Auurialeledwmives lay

mmsgarusumzueslelodu M) Thangas
X _ A—(DFXBXS)

M M )
il % = fadnsuveloledufigngadudensuvessuilégadu
A = (N)(12693.0)
e U /= AnuutuveImsazain o Todu (N)
B = (N)(126.93)
e N, = A uduvesssazate lmdAvy In lefama (V)
s tiig= Binasvesasayae Imivy In lodamaii 19
M = Binad il @
DF = MAsivesnsisens midnngas
pr=11TH
F (4)
e I = Sunsvesasazarsle 1o@u (ml)
H = 5u1nsvesdisazanensa lalasnaesn 5% (ml)

= Puasvesemsazasloloaunld nmsa (ml)

A 5 1 & o ' [ = 1Y) ' 9/ o1
e XM sutluainsgasu loTeduuds ansomiat X 18 laein M
o [} A W 3’, o ] T ,:i o ] o L
WRUALAT XM 7114 :1nini1A1 X 1A log X ifieshia Tog X Tdwasanswliuni log

Tags1 ¢ w1 ldngas

¥ ¥ a A =)
c = anududuvssmsavae lo leaufimie
o= NaXs
F (5)
4 "
1ilo N, = ANuduTuvosmsazats la@don nTodama (N)

= smasvosesazame ladon in lovamanls

F = Winesvesmsazanoleloaunld lnmsa (mi)
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nsn Ideztldnuanthuduase nnaumsduasvsnndezildinsua y
S =) s
niniuazeusoma leToAwiues ldlan

Todine Number = 10”
= ’ s o
2. M3anuImMIgadurivea

anutuTuueImsazmeiuea

1. YaeansazawWuea anududu 1,000 iodansaeans U5u1as 25.0 Uadans
Taluvaagilnsssvina 250 adans

2. wumsazasTnunedeouTuswa-Tus lud anududy 0.10 uesuen Us1as
25 Hanans udrnaivesazaremiinu

1. @unsalalasnasiadudy 5.0 faanas udaaneluyseine 3 uid

4. @wasazae Twunmdoulo To lad anududy 12.5% 151105 8.0 Hadans ual
a1 lszanm 3 1n#

5. hasazanei 18l lamsesuasazaie Tmdew ls Tedamnaunseia1damans

6. @iz -3 voa vzldmsazawiihiy

7. lawsasunsiiadldmsazarela luid

8. VurniFinas Tmden s lovamaile

° - =
9. MuIUANUUNIUVRIMsazaIEH LD Iﬁtl

Mp (g/1) = [ (V1 x N1)— (V2 x N2) x 15.685] / [Vpl [6]
iie Mp = anuuduvssmsazaoiuen (nFuAsdng)
vp = Psuasvesmsagmonuon (Hadans)
vl = nasvesmsazans Twimendou Tuswe - Tus'lud @adans)
NI = anuTuresmsazas Iwunadon Tuswa - Tus lud (esven)
V2 = PSuasvesmsazatols@en s Todama (adaas)

N2 = anuutuvesmsazae ladonls Todama (wosuea)
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= é v ar el
¥, MIIRTIsHAIMIgaduruea

1. S mfuiudmindszana 0.05 3y ldasluaaazinsae vwie 50 daddas 4
99

2. Inlaesazaisfiuea anududy 10 Hadnsudedns anudunsaaiauniiy 6.5
USums 25 Uaaaas aslu 3 wieusn

3. Tulamsazaeeminiimres anuudy 0.073 Tward anudlunsaaisiny
6.5 331as 25 fadans aaluvaad 4 dofhies 13da06

4. hunvefn 3381 WY 200 seURRH Thinat 30 wiR

5. NIBIMIATAIERILNTINI0 TuRaesazane s TN TUNTERINTZATNS BY
BuAIRIBE 5zl S99 URINTDIFIUMADANZ ABIVLIALEN
6. thitsnsesTmenududuiimdonnnsgadu Taolfinseay3imita aulalnlv
Tatinos

o Y W oo

[ b o ¥ a o o o =
7. H'Iﬂ’]'li.[!.ﬂjiﬁj‘lﬁ'l’lﬂulﬂll'lﬂ WIuMIToEaz sEANTMNUDINIS maauea
o ¥ ¥

PN fLE 4 2 o ) o & !
g Maadugdo 1- 7 Tﬂmwumﬂuﬂmuﬂsaa: 0.05 31 %uﬂszmmmﬁmuﬁ

aunsogaduld dwinniievas 90 vesrnududuEudy

AN agaduuea (Phenol value) Tny

o o o o 1 o [
1 s nleiirudvesmsazawueainiont (% Residual filtrate phenot) 910
Fovazanuidududuoafiman = [ 100 x AnuduTuasazasiuoafimaa] /
9 A
[ANudutumTazateE udu]
2. fnumiosazvesiuaahigngadu (% Adsorbed phenol)
¥ ¥ ¥ o o [ Y ot a4 M
FOUATANMTUTUNYNARTY = 100 — TosRzANMd BT uIBIHUDANWAD
3, aaridSuasouhly (hSudedas) 910
' 1q B @ { & = -
UTumauily (1) = [1000 x Wntina1ungs (g)] /[ Ysuasvesasazatoiuonn 14]
4. A XM lunsazalSuao w1y
5. Weunsszre Sonazevesansazaniuoafivae nuat XM Taelddluaonisfiy o
¥ ¥ ot ]
Idnsvhiduassfiiiugaaie
1 1 ¢ d o = 4 " w a ;]
6. 1191 XM A5 uad vesansazateHusafimaamny 10 90 1o lameud Idve 14

MururIATHLes Tasausoniuln lden
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L= | ] c:;. =i d‘ g
Ausa = [901/ [f1 XM fi¥ovas 10 veslusaiiael x [ (100 - Tesasanuyd) /100]

I d \ r
mndl 11 mysmszdilSinamsgasuiuealaal¥inges Specto photometer

nnawd 11 unssuaumslumsasaouanuamsalumsganauyes
o d.- = } a o
auiuiuan 8 an1azinda 1@ Tawvz19inT03 Specto photometer ¥1M13ATI9TRIT1H

[ ¥
asHueafiawsuiudn 8 anzgadu’ls

¥. MIANAMIGAFVENIBUNIE (COD)

1. ®302910 digestion reagent
@ & ¥ A ) o 3] [
aza18 K,Cr,0, 4.913 A3y F3auuran 103 °C Hunai 2 vuluihndu 500 wa.
] =, =y o & g qﬁ' 9 o o
ADY ) 1B conc. H,S0, 167 wa. 18y Heso, nal 333 nfu auldozaie asha 3 1aun
N o = S o
gaungiines udrlSulfinas iviiu 1 Aasdaeshndu
2. n3a Sulfuric WutuNMe AgSO, (Sulfuric Acid reagent)
aza1w AgSO,22 niulu Conc. H,S0, Falithmin 4.1 Alansw (2.5 §as) udrdana
14 1-2 Fwwe ldazan
3. @3azanelIAIFIu ferrous ammoniwm sulfate (FAS) 0.1 N
g g ar =y
azay Fe (NH,),(SO,),.6H,0 39 niuluiindy  ududu conc. H,50, a3y 20 wa.
[ d = %‘ o =
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5.1 1311A5999%U (Exterior Volume) = (W - $) / d
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Sulfuric Acid reagent

M98y Digestion reagent
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Abstract

After the production of ethanol and biogas for the low grade longans, there are residues
from each process that need to be dealt with. This study mainly concerns about recycling those
wastes for organic fertilizer production. The test compares between organic and chemical
fertilizer on the growth of the sweet com (Maejo 84 F1). The experimental method is based on the
Random Complete Block Design (RCBD) and the two-way ANOVA Without Replication is
applied for the result analysis. It was found that the weight of the sweet com 1s significantly
different (95%) when using low grade longan organic and chemical fertitizer where the organic
one favors the growth of the sweet com. The result shows that organic fertilizer produced from
the low grade longan waste can become the alternative way to reduce the cost of using chemical

fertilizer in the future.

Key word : Organic fertilizer, RCBD, ANOVA
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pantszneumanil yaln yaln minazneubet
pH (1:2.5) 9.06 8.96 8.37
OM (%) 46.59 69.29 26.41
Total N (%) 1.96 1.99 1.01
Available P (%) 0.68 0.49 0.58
Total K(%) 4.03 2.76 1.21
Exchangeable K (% ) 2.17 1.8 0.27
Exchangeable Na (%) 1.07 0.25 0.01
Exchangeable Ca (%) 0.09 0.13 0.41
Exchangeable Mg (%) 0.19 0.17 0.15
CEC (cmolkg ) 46.22 62.49 36.91
Total Fe (%) 0.218 0.143 1.173
Total Mn (%) 0.041 0.034 0.108
Total Cu (%) 0.003 0.003 0.003
Total Zn (%) 0.016 0.025 0.011
Total bacteria (cell/1 g dry) 1.87x10’ 3.11x10’ 1.17x10
Total fungi (cell/1g dry) 3.0x10° 3.91x10° 9.1x10°
Total actinomyeete(cell/l g dry) 2.42x10° 4.84x10’ 2.49x10°
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a d g ¢ o w ¢ vy
M990 8 1WeFITUA ANUNNU (Brix) ¥BIT1ITHANUEH MWD 84 F1
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q

o = § o @ of M 4 ar =1 ] i t
Wunruveuvedus Ina Hunfonnum iy F1azaninoenulud19ed % Brix 1ao9swy

= a1 = o o d Y oaa "o

wilasn ] oaiuazuladh 195 losmbanufiannumnumin fie 10 uag 9.3 % Brix
sazudasmugu(lulafle) sxlimaurnuminy 7 % Brix Feinwdasildijuniinas
o 1 o ar 4 1 o v g
frlvegrumu lddn Fawaasdn Inaiugunuu1d 84 F1 dudesmissigermsanijunad
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A1919N 9 Man1IInIzHEIae ISt

T —————

Tils@iu 1.96 % 21 % 28% 3% 14% 43 %
Tasiu 0.69 % 1.7 % 0.98 % 231% 1.4 % 313%
milulamse | 999% 7.8% 14.28 % 1% 20.4 % 16.1 %
WAALTYY 4.9% 5.5% 7% 7.7% 10% 11%
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wlasiledfuduvsiuazutlasnivgu Tasiinisasndms e luanzhgnwundUso

Tusau Tuiiu anf Tu'lawse wazuaadon midy 4.3, 3.3, 16.1 uaz 11 % AEIdL

TN IZHNIaea

- o = o b d
Taol9 T sunsu Excel 2007 lumisTinsizndoyn uazinsizinaday Two-
»
o = oo
way Analysis of Variance (ANOVA) M5 19UUDN 1S NARDIANHUS T UMISHONHATDIA Y
0 - v o =L
HANATIYBITNTHLIAADUBONIINHAVDINIINANBITADINITNATOY  UAazUABNSIT
3 P ' ar 1 o & o ¥ ° ¥ = ' o
amwiadennuena iyl wu uesgurnl anudy dudu idnaa w1y
w 2 4y = ' o < & a
vosdoyadees lUsumunaveimsnaned Naesmsany e Isnamuiiiodninynuaentng
tg ar a & = $as 5 = & o &, 3/
YAAIVANLUDLFANARDIBYAIWAY Astiunngads IAsuanInLIAdoumilon 9 Ay F9vi1 14
1 dl ) lg ar =) o C!I

Anuuanainavunnlsdvanmusdonilunuuriy waswanisnaneshdenagou

asonenoanIniulddiomsld Two - way ANOva lumisTimsizvideya RCBD

u

o =

(Random Complete Block Design) 11l1n1sponuuumsnaassiilszneulidreuieniidr
iy Tavluudazudensyilsznoudis yaniuny 1 A LAZYANAABIAIY q Bnat1eay 1 %A
ﬁaﬁﬁmauﬂswmﬂuuéa:wmsmaaaLm:sgﬂmuﬂﬂuuﬁaﬂ%ﬁmtw’wﬁ'u R
Sdundr aa1) lunsasuasnyanisnansuazyaniuguazgnsaaludiumiag q
Taswuvguuaazuion veganszate Buvudulumlamanssv’ o owmwizs

Two-way ANOVA Without Replication §lun153insizwilgdmsunis
PONULLNTSNARBINUYL RCBD (511, 2520) #9197 Without replication  lumeaaa
nueils feyaveunazganisnaassluusazufenys sunaiidioanufed 1w doyadm iy

4 b o m . ° ~
MINARDIUTOINITION “]J’QJJL‘WENﬂ'IGUE]Qﬁ]']u’lumﬁﬂ‘ﬂﬂﬂﬂcluﬂ'lﬂ



169

@19199 10 MsulSsuPsuanuuanaaszunahninaednvesiniinaniylunisnaaes

~ Comol | Organicfertilizer | Chemical ferilizer
R1 2171.3 282.45 403.5
R2 204.25 272.65 389.5
R3 187.55 23275 3325
R4 196.9 276.85 3955
HINBLHE) Colum = ¥ANSNAADY uaz R1-R4 HudnnuunimIsvdenlunisnaans

M5197 11 #aVBIMI AN ITAYOLAUUY Two-way ANOVA without replication 484

nnaedndlnanlylumsnaass (@ = 0.05)

Sourceof Variation | S8 | ar | MS F | Pvalie | Redt
Rows 4089.60 3 1363.20 9.11 0.01185597 4.757
Columns 66509.73 2 33254.87 22232 | 0.00000236 5.143
Error 897.50 6 149.58
Total 71496.83 11

A H 4 ) L=}
1NANTIN 10 LAz 11 duyfgiunan (HO) Aw Aundeveniminasdn 16

ANULANATY LOTANYATINIBI (HA) AiD AuRAeh IRuana1ai o1y 1 §

¥
Tunsaiy

d' et l 1 F= 1 ar l:b
Tamﬁ’n%z"luummumﬂstmwagﬂmsmaaa {Colums) UAUNINY 0.000234 % IR

1 ToMAUBIANUANANGININNBEINTBEYANINANDY 1 39 INaRUanA 1B diad iy

NITAVAIMTINU 95 % udzludIuYBIFANIINARND (Rows) Tomansy lilinnuuanalg

r ! 1 O lé L ! J=l ]
ITHINYANITNAD D HAumau 1.18 % "NLL’ETGN’]’]?JI’Gﬂ’lﬁ"\]’ﬂdﬂ’]'llll,mﬂﬂ’]ﬁquﬂﬂ“ﬂ@ﬂ']ﬂ

'
a @

3 = = ] 1 ar ar 5 dr [ [
UBYYANTITNAODI 1 PP uwammﬂma@tﬂaﬁuummymzﬂummﬁﬂuu 95 % [WUNY
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i 12 maSeudsymsmigdulavesdnalnanlylumisnaaes

[

Control | Organic fertilizer chgmjégl fertilizer
Rl 08 130.76 186.8
R2 103.75 141.71 197.8
R3 99.62 140.54 196.7
R4 92.25 139.72 199.6

a = <
A1319N 13 Hnmaamnmﬂ:ﬂé’iagmmu Two-way ANOVA without replication ¥83In13

wianAulave s inaflilunsnaans (0 = 0.05)

Source ufﬁia;riagnn_' 55 df T MS F = _:"F-l'alue F crit .
Rows 140.2417 3 46.7472 2.7434 0.135353 4.757063
Columns 18946.94 2 9473.4725 | 5559681 | 1.546E-07 | 5.143253
Error 102.2376 6 17.0396
Total 19189.42 11
MnAINi 12 uaz 13 auyRgundn (HO) fe Aundvvesdasinig

o =3 (-} 1 = 1 .:; - 1} [ T 3 1
i@ Ia lufinnuand s uasauyRgiuses (HA) fie Aundon lauana1enued1aiion 1 4

3 ]
Tunstiilenianog lulnnuuand 1951 I19YAN1SNAADY (Colums) NANNIAY 0.0000154 %

Fuaas i 1oNeUeIn NMIRNA 19N g 1TTouAnTNARs 1 A Tnafiuand19oa1]

WedAgAszaun el 95 % wazludiuvesyanisnaaos (Rows) Temaiivg lifiniu

1 L} o 1 T ar A:b r t -:;
UANANIEWINGANITNATDY UAUNINY 1.35 % %Qtlﬂﬂ\‘i’ﬂhIﬂﬂ’lﬂﬂlﬂﬁﬂ’J'IJJLLﬂﬂWNQNiJ'Iﬂﬂ

'
o w 4

DUNYBEYANIINATLY 1 YA INaTLANA1900 NI R YNs T AUANMTBI 95 % LU
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4 A11395NET 2,000 U EM + A1MINAIa 3191 1,000 UM
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;—_‘—ga 3 = : .-
S i ¥ 2
= =
| =
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AITABUAL 50 N 1aNTL 5IAIVWNILABUDS 340 UM (W1on lansuaz 6.8 VM) lawliaunu
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. = < = = < ar
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B .
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1donnisgunsie

150

1 320 280 500 380 250
2 300 260 450 360 210 180
3 310 275 430 370 200 150
4 320 270 460 370 140 160
5 340 290 480 360 210 170
6 310 275 450 380 200 160
7 300 270 460 370 210 180
g 325 280 440 350 220 175
9 330 280 469 365 200 180
10 310 285 450 360 200 170
Lnéﬂ 316.5 276.5 458.9 366.5 204 171.5
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:; = = LT s [~ 7 : e 1
asamaenh 2 maeiaavlinvesdailwanugrauld 84 F1 flannmsgunsie

1 8 15 | 14.5 19 35.1 36 295 365 70.6 74 62.5 68
2 9.6 14.5 29 16 32 37 34 32 64 70 68 653
3 13 9 24 17 14 29 27 333 67 64 67 64.4
4 5 30 23 25 33 316 25 29.4 66 62.8 | 69.1 63.1
5 10 14 14 23 30 27 32 34 64 64 722 64
6 11 25 9 15 31 i3 34 36 62.6 | 70.5 61 65
7 19 27 18 9 294 32.5 29 315 628 | 604 60 71
8 10 8 19 7 27 3l4 335 38 70 63.6 60 6l.4
9 9 11 33 11 25 24 28 35 60 61 71 59
10 I1 10 14 7.5 31.5 29 35 27 633 | 59.5 69 58.5
X 10 16.35 30.8 31.05 30.7 3267 | 650 | 649 | 6598 | 63.97

1 10 | 15 305 18 47 45 43 41 94 952 | 828 100
2 15 19 29 295 433 43.3 42,5 39 86.6 | 90.1 91 99
3 20 32.5 18 31 45.5 42 4] 38 90 91 93.5 98.3
4 17 23.5 16 17 43 44 42 4] 84.6 94 95 101
5 19 27 23 16 42 46.5 42 42 84.5 92 98 98
6 25 29 41.5 21 41 43 42.5 39 84 89 93.1 935
7 30 18 31 22 42 40 41 42 84.5 91 89 91.1
8 41 26 3t 25 46.6 38 45 42.5 93.6 87 87 93.5
9 3] 39 28 19.5 40.6 42 43 43 84.8 94 94 87.5
10 30 27 305 | 314 423 46 46 41 81.3 | 89.5 95 91.3
X 23 25.6 27.8 | 23.0 | 43.33 | 4298 428 40.85 | 86.7 | 912 | 91.84 | 9532
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1 30 38 45 38 67.3 65 6l4 62 134 138 | 135.6 | 130.1
2 35 34 43 54 66.4 66.4 63.6 65.4 124 135 | 138.6 130
3 29 325 39 56.5 64.3 64 60 59.5 128 129 131 1343
4 41 29.5 425 42 62 61 64.7 58 124 136 | 1304 | 1368
5 39 40 355 49 62 63 65 64 121 133 134 132.6
6 28 43 K1 49 60 63.3 60.3 67.4 146 129 | 1362 | 1314
7 29 50 41 435 59 61.4 61.5 66 120 136 | 1294 | 1298
8 28 4] 55 54.4 67 68.1 60 63 134 135 134 131
9 32 39 43 49 58 62 60 61.4 116 134 | 1395 134
10 33 36 49 51.5 61 60 59 60.8 121 134 | 1342 | 1305
X 32 383 43.1 | 48.6 62.7 63.62 | 61.55 | 62.75 127 134 | 1342 | 132.05

106 111 123 87 141.4 148.4 165 140 202 212 195 200

2 98 123 104 98 130.9 176 149.1 1442 187 206 213 206
3 101 105 101 92 135.1 141 126.7 | 1554 193 201 181 222
4 99 103 91.7 75 1302 141 1456 | 1428 186 201 208 204
5 96 102 96 89.5 | 1274 147 131.6 82.6 182 210 188 118
6 94 101 86.8 92 1253 138 1372 | 1554 179 197 196 222
7 94.5 104 98.7 100 126.7 139.3 1246 | 1421 181 199 178 203
8 105 102 97 98 140.7 137 1414 | 1505 201 196 202 215
9 91.5 | 915 98 94 1225 122 1393 | 1498 175 174 199 214
10 95 95 100 97 1274 | 1274 1449 | 1344 182 182 207 192
X 98 | 103.75 | 99.62 | 92.25 | 103.76 | 141.71 | 140.54 | 139.72 | 186.8 | 197.8 | 196.7 | 199.6
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1 234 | 199 194 198 315 266 252 287 450 380
2 220 | 2045 215 205 294 273 238 287 420 3%0 340 410
3 215 220 147 210 287 264 196 259 410 420 230 370
4 178 191 178 197 238 2555 238 294 340 365 340 420
5 220 204 183.5 184 294 273 245 280 420 390 350 400
6 215 210 183 168 287 280 245 280 410 400 350 400
7 217 | 2155 192 210 290.5 287 2555 273 415 410 365 390
g 194 | 204.5 178 173 259 273 238 276.5 370 390 340 395
9 204 | 1945 210 154 273 259 217 287 390 370 310 410
10 215 | 1995 195 199 287 266 203 245 410 380 290 350
p 211 | 204.25 | 187.55 | 196.9 | 282.45 | 272.65 | 232.75 | 276.85 | 403.5 | 389.5 | 332.5 | 3955

2 9 7 9 6 12 11 i1 14 17 16 16 20
3 i 7 8 8 11 14 13 12 16 20 18 18
4 8 g8 9 7 10 - 12 _14 13 15 17 19 18
5 7 9 7 9 13 3 14 13 18 8 20 18
6 S 6 8 9 12 11 13 12 17 i5 19 18
7 10 7 & 9 13 113 13 12 18 18 18 18
8 8 7 7 6 1 I 13 12 19 16 18 18
9 7 9 8 7 1§ 130] 14 13 16 14 20 18
10 7 8 7 8 13 12 13 11 18 17 18 16

X g 7.7 7.8 7.6 11.7 22 12.9 12.6 t7 16.9 i8.2 18.2
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MIMARIINT 4 Sinusdarednvesdininaiugronusls s4F1 Aldanmigunse

—— e - ]
H ﬁ T 1 HE=S

-

1 280 | 351 292 372 373 469 418 594 533 670 598 849
2 371 259 352 336 495 518 503 575 707 740 718 821
3 337 337 336 316 449 482 497 525 642 688 710 750
4 315 340 381 383 420 487 518 536 600 695 740 766
5 382 324 316 345 510 463 489 490 729 661 699 700
6 343 298 259 324 490 427 526 477 700 610 752 681
7 362 326 230 299 518 466 443 482 740 665 632 689
8 324 329 324 325 463 470 508 530 662 672 725 757
9 345 323 297 298 494 462 571 548 706 660 816 783
10 350 340 315 348 500 487 504 487 714 695 720 695
X 3409 | 3227 | 3152 | 3346 | 471.2 | 473.1 | 497.7 | 5244 | 6733 | 6756 | 711 749.1

I 10.5 11 9 10 15 14 15 14 215 20 215 20

2 10 9.5 8 11 15 14 15 14 21.5 20 19.5 20
k! 11 g g 9.5 16 15 14.2 14.3 215 21 20 20.5
4 9.8 9 7 84 14 15 13.3 143 20 20 21.5 20.5
5 10 9.5 7.5 9.5 15 13.2 14 133 22 18 21 19
6 11.5 10 S 10 16.4 14 15 14 21 19.5 21 19
7 10 11 9.5 8 14.6 12 14.7 14 20 17 22 20
8 90 9.5 11 8 15 14.5 15 14.7 22 20 20 21
9 11 9 9 8 14.3 14 154 15.5 21 21 20 215
10 9.5 10 11 9 14 15 14 14.5 20 21 20 20
X 18.33 9.65 8.8 9.14 | 1493 | 1407 | 14.56 | 1426 | 21.05 | 19.75 | 20.65 | 20.15
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manam W lassmsmsudaileduniddaia

IS DIHAY 2 399 (220 V, 18.5 A) mae Wiy 8,140 W
Sauiaily 2 AS09 (220V, 18.5 A) faa Ty 8,140 W

e  ar

s WA (Saartiatiug x Suamasesld Wi <1000 x S s lFauiu

U = NUIUNUIBHI0YHA (http://www.student.chula.ac.th/~49718863/elec.htm) (1]
v (1] ldN (8140 + 8,140)/ 1,000] x 6 = 97.68 MiwHIBYHRA

a

- a  a

o ar = a_ o = 4
1"]?!’3?1’]@?1&]@]‘]_]‘533(]04 5 U (Iﬂﬂﬂﬂﬁl’lﬂﬂ’lﬁ\ﬂﬂ’]ﬁﬂﬁﬂ“\lﬂﬂﬂdﬁ‘ﬂdﬂﬁuuﬁﬁﬂﬁi’NﬂﬂLﬂJﬂ)
v 1émn

mas I lunsudacrinu 488.4 H1EH3 DYTH Ans.

115 wuawae 14U 115 % 1.1236 129.21

250 #iowee 11 250 x 2.1329 533.22

AIURLNUNIT 400 MU (488.4 - 400) x 2.4226 214.15
| £

TN UEY - 961.79

AITMARUINN 6 MIMUIVA FT (1]‘533113!111‘5 5.45 ﬁﬂNﬁ/tﬁﬂN)

488.4 488.4 x 0.05045 24.639

FREL 961.79 +24.639 986.42
ADyaRIAY 7 % 986.42 x (7/100) 69.050
synfhiusniGonfu - 1,055.47
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