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ABSTRACT

A Comparison Efficiency of Cafeteria Wastewater Treatment with EM Produced
by Banana, Watermelon and Guava Case Study : Rajamangala University of Technology
Phra Nakhon Cafeteria ( North Bangkok Campus) has the objective to compare the
efficiency of wastewater treatment by using the EM microbe for the Cafeteria that has no
waste water treatment system. The treatment solution was leavening agent EM :
Molasses : Fruits : Water in the ratio 1 : 1 : 2 : 20 liters (as an experimental group) and
leavening agent EM : Molasses : Water in the ratio 1 : 2 : 20 liters (as a control group).
respectively and mixed each solution set in wastewater treatment ratio of 1 : 1,000 (EM 1
part : wastewater 1,000 part) . In the experiment, use the 10 liters of wastewater
sampling and added the EM microbe solution every 3 days, 10 ml per a day, and daily
for 3 weeks. Collecting the wastewater every 7 day. Parameters in this experiment are
BOD, COD, SS, Oil and Grease, pH, Color and Odor.

The comparison showed that the EM made from watermelon can reduce the
BOD and SS of wastewater is the best. And adapt the most of pH to pH 7. The EM

make from guava can reduce the COD, Oil and Grease is the best. The results were in



()

the standards of sewage release of the building type B. In the 1%, 2™ and 3 week, the
BOD, COD, SS, Oil and Grease, and pH from the waste water treatment with EM
microbe that make from Banana, Watermelon and Guava (as a Experimental group)
and molasses (as a Control group) only are statistically different at the .05 level. By the
way, the Color and Odor of the waste water analysis, before and after treatment with EM

microbe 4 species still have yellow color and bad smell.
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2) 3zaly Log (B) AANNTAI AL AR NANT LazA U AR ULLIL
Exponential
3) 3¥eT Stationary (C) 8RsnN1stinNaadan nitu 0

4) 92812 Decline (D) AMUILIBLTARNNTINAAAS HEMNIIN1TANAINUIBTIDE

NINBRTINITANE

Stationary phase

Leog Death
numbers
(CFU/ml)

Logarithmc
phase

phase

Time

Hypothetical bacterial growth curve.

2w 2.3 uannanaiuinesqaursdmasineg

NN - weanEl gassnuiila uazifann gassnuiiila (2548)

Y Y
6 o KR '

naastyiivinaesqauriLauegiufadanaisgtn winanallsznianui

a

¥ % a 6 a o a a 6 a

ABANWANFA IWAIBAINABINITE1ABINITUBIAAUN T AN TRATY AAUYFTUNTH

A = 1 A a o LY a a ¢ =3 a ya a
lﬂfﬂ\‘iﬂW?L‘WH\‘iLL?ﬁWl}]‘WMﬁS’]uW@’TLﬂu LL@A‘Z1§~Ilﬁlﬂ\‘m’]?’&’]?'ﬂu‘ﬂ?ﬂL@ﬂﬂ@WNW?GLﬂUIW1ﬂﬂ bTEIN

qauvstinguiidn Phototrophs TusnuzNqauyistiunsatinfioanisansduvisdlunisiasnyiuls

= Ly

wazliansnlinduainuaseniindli Fanq@uvizdnguiidn Chemotrophs AAUYIEN

a

finannsansanunsatinaaNaNysadlun1asaAnAGENgN Fastidious Microorganisms

o

(Waanmal go3snuiila wazilEan 4770 A, 2548)
'Y & & a [~
2.2.3 anwuznallaasiiqauvisdaan (EM)

o

1qauvisdaLan (EM) luaauvisdnguaineassd uasiisylond Hdnwoe

2.2.3.1 Wureuanduima nauuanaN3e ana1w (HAAINNIININIL

2RINGNAANIIFNN 7] TutinqAwreasu (EM))



23

|
a

2232 Hasmsfegfimnzan el viedwivll azedlugumnd
Unf laiifiu 25-45 °C

2233 HB9N19ANIRMNIANTITNTNR 1T Uima $18a Tlsiu wazans
Usznevau <) Hlddusunmesiededdin

2234 JuadwiddiFanassuand Addiianunsolisauiuaiaad uazen
aivdasing 1 Widuidedsslamduiie dnd uazdeiiianiona

2235 ﬁwﬁaauﬁﬂ%lﬁu (EM) agsinawluiislnlEa ﬁquumﬂfﬁﬁyﬂ@ﬁuﬁﬁ
BN (EM) Tutnaifinangdu

2236 \ufrinanspruanysniiavans ﬂj’fmﬂi?ummvmmmuqmm%qﬁ
F3n uarBunnden (ALTineLINLANEUNSINEAIEsSHTRAYT, 2541)

o

224 NSAUSNHNAAUNSHALAN (EM)

Q
v
a ol o

milﬁu%ﬂmwﬁumﬂ W (EM) 54

2241 thaawidadu (EM) annsafusnen18lium 13 lugnugiung
laiii 25-45 °C ToilneWiaiin et liiennadin wavesnfulilugdu gnafeiuddldl
baddne\fiatn ietesiulilfiFalsaluanafidutnmin sy

2242 miﬁqifﬁqauw‘?ﬁ%l,ﬁu EM) laenase paslEnTusiiazenn i

a6

aaunsdaLes (EM) R ldasnadewdanasldntels 7 5 uasannsinlEnuan vieiline

Q
| |

TTasiunisidananInnatannainaliazainrainigue Lazasandnilanilaanann
anA inazadustasulun ldfasnisannae §aldldunantalu 3 5 festlacdiaiin
dl 1 v v 1 v n’/’ b 1 1 o = QI 4 = Y
waldlfaniadin neuldvneisfiasnsagnaudndidnaunaneiifzan anmanuisaly fin

Auanadnea 15 1s
2.2.4.3 Watnqauvisdaes (EM) llaenadaludi waznintnpng azd
nauven wazidunesa 7 n1el 2-3 U iqduvtadnnaenafasinazenn el
, v v A o < TH Ay = @ o My A4 o o &
ateanysally 14 44 frdndumdumdeunaudnduin a1 ldls isednlasuainduismia
uAaN SaAANLITuNgA-A19 a1unnan 4.5 Auldldaqsld wesinanludla d1a1nan

3.5 ga1unenlElEng 51



24

¥ e

225 aUa ammé’nwmzmmzmmﬁn%uvﬁéﬁL'Su (EM)

£
a o A

Y o o & a N oAl @
PRANNAANBIUTLANISUVENUIAUN TEDLDHN (EM) ol

[

2.2.51 winu1qauadaidn (EM) waswdudan dnduwmduininnesn w
qauvisdaey (EM) aneliaunsn sz Tamildan idninqauvisddidu (EM) Ni@ananiin
o % U o A dl Y %
AN LazdanNa i llfaanielé
2.2.5.2 nsodifivliunm - aziidnannegniieiony uansinqaurateLan (EM)
Wnea Watnnausdnanazaassianaullaglunnwiewsnin 1118 Watiillasns
dalunn uaznintiinia aziinaunes waziunaseng o aelu 2-3 41 B laifines Hiis
alnuanainnisvsinasneaeds iy g

226 iszlagdaasqfuvsdaias (EM) Tmzivialal

v
SIS |

Uselomirasqauvisdaidn (EM) 1Aas
2.2.6.1 AIUNIINEAT
n) daadfuaninmanmiunsa-aneluny waztin
1 % o/ A 1
7) doaufitiymainuuasdngiis uazlsnszuiasing o
p) doatlfuanmsuliisugs §uin uazainAnuléa

1
a o A

3) doatiasaaneduriding waliduily (amng) unitaadsl]
P VY Y o = v+ A -
Wuanunslin laifiasldnassuunmiaunis e inamans
1 % A A % a dzﬁ”
q) dopa3reaesiuung WalinanAngs LazAnIN AT
) daaliinauanAIny aursoRusnEn 18 1Aunw HdseTamiisanis
A9 lng 7 iU deaansinszing
2.2.6.2 fulAdng
n) doaniaanauuiuainvniudadad In uazgns 16nelunan
24 G414
7) drananindsarnnisulsnislu 1-2 dlanif
A) BENNALNAITY IREN19AR9R3TI MBI LD LN ATl 15N
o v a o [
snuALAAluFRLNAITY
3) daefesiuaions uazlsnszunnsiig o Tudndunuendfdoue

4 vy
wazau ) 1



25

a) doendugunnandiass i dnsudsusadimonusinumiuisnag
IANALANGIERIINITATLAN
2.2.6.3 funisdezas
| 1 z:l’l o ro’l 14
n) daspupNAnnIWluLeREdRdTn A

] ¥ a Ogl o 4 A o rog;
) dosuntoymlsanesluindudunaesens dad nu visadndiin

A) daeinelsaunasine o lulan nu assd gas 18

Q) daantFuindianluiie waznnlmaulidnimie a1usnnld
1 a

nanileninldnasing < 1Hetm

226.4 ANURILINADN

n) dogilfuaniniasaimnsainaiaibeu Winanaduilandlsy Tamd

1 = o %
FaNTEin 18
1 o 09/ = v A = 1
) dradFUanniAsaIne1AN9TINuEa 199911 199090 WTaUNAN
oal al
TIAs

'
1 o a =3

A) BEFUNAWUTUANNNBIULLNNITNNN NN U LE

o [ % 1%

9) MdpresfnenfstiasgansliNanunuiasad waza nisninlal g
dselomiau - 16 (ingler 89z, 2541)

227 msﬂ’ﬂﬂ'ﬂﬁflLﬁﬂﬁaﬂﬁnﬁuﬁsé%vgu (EM)

v
o o © a oA &

wiglay 89z (2541) nana91 nstindandalngldunqaurisdaidn (EM) Wlu

v
Y a al 6o o

! v
nstnian lqauviaddasaaaasduvisddng lutinuunasing o Widuinm azen uas
QI o v ada 1 a o o o 0” a
unAnaw LunstndAdsTann iwaeafunistintnunLde
o a a U 1 4‘4’1 a = a a %
AUITI UINNAULNLTA (2549) ﬂmqmm@ﬂg@umﬂ‘hmﬂu (EM) Lfc«lmﬂmlu

03’ = v a = a 9/09// 0” al OQI v 1 = a a
wdelfnnaiin aunsnandilealavisluinds waztngagnslietinalilss@nsnin

1 1 [~1 o o

a9AN9LNTATNIIN (2556) NA1297 N9TNUNqARYIEERLEN (EM) 10 l1inTh

1
1% a [~1

09/ a 4' a o o= dl 3 v dl o I a a a o
WAY BUTUNARAUTTININANIUTENNIRANAUUTY Laseiat aaa e LlssnnBunad

Y a 49/ 1 1 -dl & a o a o 1 a adaa AQI v
TiinTuetNeFaLieg LAZANLITTY UBNANUTINANNUARAAAAAINTIR LAZAILIARAN


http://intanin.lib.ku.ac.th/search%7ES0*thx/a%7Bu0E2D%7D%7Bu0E23%7D%7Bu0E38%7D%7Bu0E13%7D%7Bu0E27%7D%7Bu0E23%7D%7Bu0E23%7D/a%7Ccdc3d8b3c7c3c3b3+cbc7d1a7a1cdbaa1e0d5c2c3b5d4/-3,-1,0,B/browse

26

2.2.7.1 qauvisdluadn (EM) ldiniaude

v
= o %

a Cs ] a %
AAUNTE intAlsznaunqs

o

n) wuANFedamsEiuas (Photo Synthetic Bacteria; PSB) azaas
WnArTeandauliiulnattinlasanivesnedadininge a1u13tntnundaanuas
519 ) lalaenisteaaanaea @ BuradiiiAANULUANEATINITN THEU UATEARINNITH

% a a ¢ 1 “g/, 24 = ' dl 1 dld
usiu Tnaqauvistdimaniuaunsoanifsuinmasinsuen e lulasi eat luan1aend
WAIANANTZUIUNNN ELae BnFswmndan il vaefasunnldannszuaunisn i i nas vin
lidadneg i wazarnnndesaaiaansnisluannnlidesndiau uaziaandiauls ag
arusninlihindanidsainanaistinuEen 1A 19NISNEAT BUALAINGAAINITH

ogl = aa 0” al = a) a
AT u’]L@EI@’]T]QW@’WMT]‘J“J‘NL‘V]ﬂIuI@EIﬂ]Qﬂ’]‘W UNALAINNYAANUNTTNN AN warilinaaeu

o o

Jubiu (492390 ANSRIA, 2556)

1
a oAl

1) WUANEENAANIALAARN (Lactic Acid Bacteria) HIWARWYTHN

doalunisilfuaiarnuiiluna-aAaesin Tnaqauvseanguiiazaisaninasnuiilungs e

'
o A =

5uArmulunga-Aaaainin@e wazninzaaueng (Alkaline) THnauAUganIng
ddﬁl 1 E% v 2 o a a a a 6 1 dll dl
AT wazdeasNan nuIndeN limunzaNiunIsaI AU Inesqauvisanguau o M
naNas19a99A (RAuVe luleadu, 2556)

A) wuANEesTluingay (Nitrogen Fixing Bacteria) T4 lingianil

° o !

ko e A 4 = o
ANG Aty FedaNaan Tneanizadegaduainniduesdlsenauaecllsiu uaznan

o

a aa 2% [ 1 (2% z:ll ¢=4I

finpaan Anrlulnsaudniduunasiuinaau uazidufinainuninigaluussainiaaeslan

Aalsznnnt 79% widsidandoulug)ldarunsaining lulnseunilasudullsfiu vie

nantiapaantélaanss i lignulaswdueslunia@anow Aalulnaaugnulasuliiosly
=

sUaesansBuvse lunszuaunsNBandn nassselulngiau (Nitrogen Fixation) tlasliliflu

= = a a dl dl = ' 3 o
wanTuLie LL@Z@ZNLL‘U@‘WL?EIVIZQ']N’WOL‘]J@HLLLL@NINLuﬁliﬂLﬂul’Luimﬁ‘W LL@ZVLLLL[?I?V] ATNAAL

a

Fennsruaunisian Tussagy (Nitrification) 413tsenavlumsninagiunsasinld 1514
wiluanuzingaiuanssenauluimmundauazgnidasulindunanedasuldifufing

= | t:lld ' = aa o o g .
1uim€mumu@€€mnqﬂimmzmumiwLiﬁﬂfn A lusisN LA (Denitrification)



27

Tnevialiadsi@asmuadnazinisinlulnsaull i lugaaslumem (NO,) A

ANNNg
Sunlight
Green Plant + NO, + CO, —— & Protein
= aa a A o Wiy o o
azduuAFauNTianausnau N, luainiaun i lassannisfai
N, + Special Bacteria — »  Protein
Tunymtiazinisdutne lulasauasnunlugiassg e (Urea) Taznansiilu
NH, #afl

Protein (Organic N.) + Bacteria —* NH,
2NH, +30,  ——— 2NO, +2H +2H,0
2NO, + O, — =" '2NO,

oNH, +40, —————= 2NO, +2H +2H,0

1 v
4 [ ]

a3tsznavlulnsiauninaadesiusings
1) anstsznauaiiunadlulngiau 1y NH, NO, uaz NO, ma?quﬁ%ﬂau'
Tugilile uazindatlasnay
2) assznavauriadlulnsiay iy shiu naaTinAaan Feansfenanail

Wudauilsznavaasinanie Wa 405 Tuaaanse warluilenlfannyadng usiv

a L e o) = o s, = aa =
nasnansmaniiidinundunumnluinde wesainuuaiFoarunsaulasugl
AINA1TaUNT LT URNTaRUNTI LA NTYUAUN1T Mineralization TIN T2 UIUNT

. LA A A& A cay & e A o A A
Mineralization Af ﬂ’m,ﬂ@mm’1?@1&%?81’11&1@x@wuﬂﬁﬂqiugﬂwmz@ﬁﬂ‘msﬁ\‘iLL‘LIWVIL??_I

4
o

annmnti 1A nszusunisdinaintinandidnysiedpanslutde wenzinldian

uwarAaRaInauIaanamstinatividas lU14 14 (asasens Tukn, 2556)

9) B&H (Yeasts) 814519813 Growth Factor @aa@nsaniniiazlilgae)

a o 1

nadslisenszfuniaasaiauln uazutsaruauqauradnguau o IlauIuNIny

9

“9; % 1 1 a a ¢ o Y a 1 dll o £ =
uananiudedosdasaaaansaunsd tnanlireadsdn uazides V]’]IVISJLZ\IQ@N?ILH@



28

o a o

Anasds uannliinsdeaaanedng uavidaiu nqndadtadanseulnitasaanaasduyiaed

v
o

Amanutls uaziena Wasuliifuieanesedaailuanssasiuliings Lactic Acid Bacteria

(aauvistiluTanaw, 2556)

=

) AAuvsdUNEAaTUNAA (Bacillus subtilis) L uqauvisendanly

2

v
o a =

o o 2 % Aal 1 oI/ ] 1 A
N1TUILUAUNLAL WU1®1H@QLL’J@@@NW’J1‘U 11 TR HANAINID IUNNTEREAANE N NCD

|
v & A a a 6

g ndnd Hpndaendesenyse wazANTINEY ] @UNTIUTAATUARE A 1N19046579

Q
1 v v

e A 1 a al ¢ o al o v ¥ o o )
wuladinanistasauadans iaanflulawmsm TUsmnu wazlasiuld wazanngnldiingmg
@alfatnafidszansnin lulszmalnelainisin 1l 5uan i ludadesis unasin

= o % o” al a dll dla’
@ lugnmu uwaztintntindeeedlssugaangsy (nanaan siugNTulne, 2554)
a a & a rdl k2 ) o o” a a a
’ﬁ@u‘miﬂ&l@lﬂL’ﬂuVLsﬁﬁJVﬂTéLuﬂ’]?‘]_l’]‘Llﬂu’] VASIN 4 TR

]
1]

1) eulmsilisfiea (Protease) vise wulnsitaailsfiu Wuanlaingulun e

v
=

v dl 1 o & o :// calR A o o 1 QI aAa
Mmmiummﬂﬂwuﬁmwﬂiwm muumu%umwuwmmmmyﬂmqmﬂiummqm

1
6 o A o ¥

Tnaanzlunisdnaauiilsniu wavieulaifnguy o ienmiinlunississegetnanna

faqiiulinnisdnszuunldudnnisiieureaeuladnidumndonisel e (Active Site)

d” a aaa s 1 v oA o‘d‘ o aaa dl
wananiluniannlisenreseuladarunsaudelfidu 2 nquae wulsiinljisan
C-terminal #78 N-terminal 2a9g18inand naizendn Exopeptidase waziaulmifisnnng
Tuanandwmdng Fanda Endopeptidase

2) wulmflanla (Lipase) vise teuladeianladiy dailuaulsdlungulalniaa

a a o a o

(Hydrolase) wusialilannive 4619 uazqduvisd udleunanaInaauvseillosaniuNaHas

18390159 uazaurrndiuanngliwmunzansanisuanau bl lanndi g wazdnd iaulad
lalaansnindjisenls 3 ailn Aa Hydrolysis Synthesis of Ester uazTransesterification

uladlanladesladulasnaalsdlingalasiu uaznamases qauvisduasaiinuae

wultsdlawlald wu Alcaligenes sp. #am Alkaline Lipase

3) wulzdazluaa (Amylase) vise wwuldsdeasule waztinmna e las

S & a | & Y | -
ndasuuladuinmanatadia L u’]ﬁ]’]@ﬂ@ﬁﬂ@ wmanaang usu LLM@Q‘LI@QL@‘LLLLGI]N

a a o

azluaalasvialillgannig 4n3 wazaauviad wwuladazluaanuanliann Bacteria subtilis

q

aunsanuseA1ANungA-ANe Wi 6.5-8.0 LAsT9guAR 40 °C



29

b

4) wuladimagiaa (Cellulases) louladdaniiagiaa iluawloindqeiga

=

Uffsennisdeaaaeanslsznauiaaglas annisAneunaszedeuladiaagaa wudni

= a a &

AQAUNTHUANBTUANANNIONAAIAGLAA LA U 91 LaruUANEY qauvTdusractind

q

pnaNnnlunsteaiaglaaliunnsneiueenlil Wamaglaagnedessaraliniiuluens
[~1 dl 09/ % 1 d’l =X v ] '3 a a ¢ dll ) k% v
@n 7 Nazanein flanamalazgnaaandngiaadaasaauyisd et 14 lunsasis
WAWU wazanstsznauaniueunglumad (eeAnanTdanssy, 2554)

2.2.7.2 {JaduNHNAABN1919UID9AWYEE uN9LNTANLAS

£
= a o

adeninasansMeuIesqauisdlunisininude 1aad

=

n) mqwmnumwmqﬁuﬁﬂ’ N32UAUNTUNTATINAN19T9

a

a Qdd‘ o a & A [ a = 0” a % a a
adursnunaaunsdunldluntsdesaanaansaunsed lutin@adsznausion LuANEY

Q

1 6

(Bacteria) 31 (Fungi) 411312 (Algae) wazlislnda (Protozoa) wuadi(reniluqduvsd
AAtyNgaluszu Ui @an 9Taanen AnguuuaNFaNaIN1Ina3198 119 16199
(Autotrophic Bacteria) 1114 Cyanobacteria a131sananingeandiauliiuuiasrinlfanuan
NN FIAINNIZUIUNTAUATIERFNB LAY LazNgNuLANBeRliannIna319e s lfiles
(Heterotrophic Bacteria) tunanftiagdanaansauyize lusndalunumn lunsundntinds
289NN WBNANNT 71 Funuinunnedumdsluszuutninundauuuldannid wal
v 1 09/ = dlal a el | a}d a & %
ununfiea luuvasddenNeandaunn a1use nupaalsiadaiuisndanszily
a a dl 1 a al A:i a [ o v 1 oy 1 1 al
aandauiiunanadn TaduilsslamnifawuanBaiasyagsannulaluuasn Wy amed

au

PRULNNE A (Blue Green Algae) Anacystis, Anabaena Was Aphanizomenon AnINe R

o a

‘&1 (Green Algae) Oocystis WA Pediastrum wananniililsinda dadudnsiaadineann

=

6

o & A o @ a A A ' - a o IR PRPNIN
1@1%%’1L'&HimﬂﬂnﬂﬂﬂNUVIUﬂwﬁluﬂ’]?ﬂuLL‘uV’WlLﬁ‘?_l BATANVTIULTERALALANILTARNNTIR LA

QR

a

% :/j a = rdi 1 o’j = =® a g . ai
ANELLAITINNIANTRUNTERU . Tuunasin@aiduenag saunelsmines (Rotifer) NN

a = rd‘ ' ' 09/ o = dl v o
gansauvisei ldazataluunaatinglueuns wazasaLmLdeu (Crustacean) Taludnduans

1 v
a ]

siaaA199TR AL lutnAven1snuansaursen llazanain a1y LazuuAfEe douso
se9pFandeuiiiuainsreslan uazdadindoden Faiunisrounuiuesetnannaly
sruntinaiunasinsig o lusssngim wan ntdadauanfeniluizas uaziaediuiese
o ala QI aaa 1 a
NNIANNTINLRNAIHTIAUFRE TN
= O A A A ed a P o s
1) gandiauluii Gsqauvisdnanunsaasy lin luannidaandia

1a90aNTAUNLANFNAYN Inta1ufrauLNA NN IFaanTaulétlu 3 wan Aa



30

1) uuAfFeNfaensieandiaulunnaiascy (Aerobic Bacteria)
Heasannliannnsaa$ranaseruannnimmainté Wi Bacillus Way Pseudomonas Mgy
o o 09/ al k% = o % o A 1 QI a a Y o a a
Pmnde lienAasandusiesnanisniwizaw e nAisiAneand_uliiuwu AR Fe

I 4:42/ v oa a I a a N~ -ﬁ”
nauil Wiastyiiuls uazelauaanaansauvisd Hi59au
= a dl v a £ -2 v a

2) wUANFENAaINIreeNTIRutes waylifaanisMeandianly
n19La3ty (Anaerobic Bacteria) nanfiilAanufasnisaandiauiiaandi 0.2 ussania
iHaganaandiaul Ao un e saqaunadiiaiu 1y Lactobacillus uay Neisseria 198

Aﬂl o o/ o [ v a 10 v Aal a o [
ununidnAny luszuutindauwuyFeendiaulddardufieuiveandiauluszuunistingn
09/ al
T gel

3) wuAREFaNgINfIsaLa s ldaluan wNNaanTaw wazlud

o

aand1au (Facultative Bacteria) WUwanNa111904319n 89918 nnseLaunisnelauay
NITUIUNIIUNN U Escherichia, Proteus Waz Enterobacter 81NNIDWLIMLIAT NG N L5
TuteinianuuiElaniANanIadLasas 1.5 wag Al

A) B0 a4t TneqdurdusazalinlANaINITaNINIY uaY

Jeunag
. oy |
ungeeFia lAA luanwgunugIn

a

uAnsineiu daseiingnundfiudeuliifieeud 23 °

< 1o 1% dJ 1 a a oA ad‘ 1 o 1% 1 A
ﬂ@ﬁiiN‘V]’N’]MLL@’J sﬁ\‘m"m’]ﬁ‘ﬂLL‘]JQQ@MV]?EW]‘H@U@IE‘LAMQNVILLﬁ]ﬂﬁ]’]\‘iﬂu‘lﬂ 3NQN AR
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MW 2.4 LAAIAINNALE

"7"|N’1 : http://www.kroobannok.com/blog/34199 (2556)
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http://www.kroobannok.com/blog/34199
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Fiun : weyanne Aandien (2545 )

232 wealy (Watermelon)
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28188y : Watermelon

TIeANeAGRS : Citrullus vulgaris Eckl.&Zeyh.

T899A : Cucurbitaceae
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NN 2.5 LAASNTNLAG LN

17"|m : http://www.tigervvas.com/tag/LLmT,u (2556)
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31 : USDA Nutrient database (2556)
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2.3.3 el59 (Guava)

Taa13ty : Guava
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T899 : Myrtaceae
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17'|N'1 : www.oknation.net/blog/horti-asia (2556)
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3.3.1.1 ﬁqﬁ”@@ﬁuﬁﬁtﬁu (EM) fidia 318w 1BnFm3 (EM Extra)
3.3.1.2 ANTAA
3.3.1.3 nésegn
3.3.1.4 usNly
33.1.5 5
3.3.1.6 nlsAanaaeiy

332 Azasila uazalnsidusunsAnm
3.3.2.1 fNIUIA 25 ART AU 4 U
3.3.2.2 fNIUIA 15 ART ANl 12 1y
3.3.2.3 Lﬂ?l"ﬂ\ﬁju

3.3.2.4 A9
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3.3.2.5 NTEURNAI

3.3.2.6 finnas

3.4 AUABUNITANEN
34.1 AuLEFENNS

3.4.1.1 Ananudlullls wazsiusmuauAnteaEesnazinn1s@nelng
= Y v o o \ Aa
AneAurindayaainiiivde 1@nans AaenauLINEAeLAINALYAAARN 7 Ninasded

3.4.1.2 FINTOU UATITEULMIAA adarlunstinnagnisdnunludusialy
IdmLan (WHwnH 1.1)

3.4.1.3 AINTAUNIANE Teag UUaUIATBINIOULUIAR (WHUNH 1.2)

o P = & a o =
3414 ﬂﬁﬂumwuwluﬂ’ﬁﬁﬂﬂ’] AR Iﬁ‘ﬂ’ﬂ’]ﬂ’]ﬁ‘ﬂﬂﬂ%ﬂﬂ@ﬂLVlﬂIuI@EIﬁ"]TN\‘Iﬂ@

v 1
o | P

WITUAT (AUTNITUATIILG) TIFaaTN 1381 DUURYARIATIN WINMNAAIN WALNTS

a

o o

MTANFIMNNUIUAT 10800
nzll A 09/ = a o = g
WRHATNIAaNENEAEAIN a1 IsNane1aemATUIaE T TNIAANITUAT (ALY
uAnuile) Heasanlseennsresumndanands JBunuunndseunns 12,000 anssadu G4

o o 09/ a M yva a a o M yva % o o
svuun9nTRLdgvaalseatuis il lallss@ninanuaniin Tuldnn1sas9szuininge

Hdeesesfut@eduaunInn Iii@eNs s e aegunaatings TN RN AR LN AT

o AL 20 4 = e i n o o o o al

NULA TAEAIZAREIAUINAINNNFAN I IUAT AT LU AR N9 TATNLAe TRa nund
1 ) o ) ogJ a a oA @ all a % uI/ 2

Tfszuuinig Tnsazintnqduvizdaen (EM) Inanannaas uaely uwazelds un14lunns

iy ieliinnniniieglunnsininsgiuiiviue

a o

anugiaaniandas wealu wazids 1114 lun1593umamnaaINAfINqAUYFS]

8N (EM) 1aananualiifsnaininaaaistluazfifiunmunn f1gneen uazuingds

'
=1

A lfidanaazliioniulszniu wardsnaign fernaziiuniaaenuileanazinuniam

a el

AuviRsAeN (EM) 1inTatinds 1é

2D
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342 duiiusiusindays
3.4.2.1 TURAUNIINAADY

<

= & a A e A a Y o
N) WEPUNINRAUTERLEN (EM) Inananndas uasly uazeli
1) wisuna Nl lunsudninqauvisdads (EM)

(2
o a

nswisentna e L lunnsinmnqduriadaidu (EM) Had

(1) nswianndos Mindasgnatuau 2 Alaniu Tneluifiesilan
waaniixndneliazens vudududn - vadaen wdarinldasluesesiu Tuliiavigean
(N 3.1 1)

2) nwirenwmaly Munaluatuau 2 Alaniu Inelaisiasdan
waaniinndneliazens vudluduian - vadaen wdarinldasluesesii Tuliiavigen
(NN 3.1 7)

(3) nswisNid Melfeagnanuau 2 Alaniu ldfiesilanulaan

1 v v 1 1 1
wndnelitazeans vuduiwan ) iudaen wdainldaslwasestiu TulfaziBan (1w

3.1m)
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AN 3.1 wanepa bl

. nadenTy
. e tuiTy

A, tl5aiu

a a ol

2) N1INARUIRANYELRLEN (EM) anndae waela aziis
acal o ogl a a oAl @ v al n’/’ o d’l
FNNINNNqAuVEERLEN (EM) annua lddduneunsil
(1) lddounansg - avlufanarainauin 25 ans Nazen
ANNNARINIT IR IEIuGIsa tUT
NAaNAILAN
- LT AUYIFERLEN (EM) : nINWIANG : 1azenn Tudnsdou 1: 1
20 AMT AINANL (Raen fuazl, 2546)
NANVNAADS
o dal a a oA ogl v ogl o
- VT AuYIRtRLEN (EM) : n1nmna : ndat : tharenn Tudnsdoau
1:1:2:20 ART ANATAL
o A4 a Aed & & o \
- YmeqauriadaLdn (EM) : n1ntiena : ueely : diazenn ludnsdou

1:1: 2:20 aRF MNAAL
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o d” a a oA @ o’l aI/ o” o ]
- MlIeqauviTdaldn (EM) : nantimna : i3 thazenn Tudnsndau 1
1:2:20 AR9 MNANAL (WWYAansnd Wit waswaving Unguans, 2551)

2) Awlidoungnianuaiingy Uada1Ha5n watrnnaelalu

v
a

9u winielBasinatiasseunn 5-7 Au a1 E (naw 3.2)

< |

NN 3.2 LAPNUNAAWYEERIEN (EM) NINRAAINNINUIANA (NGNALIAN) N

waa i uazii (Nqunnaes)

) WraNTUALAIN 1NN UIIN AN AN ATLIAT I TNIAANIZUAST
- o ry ] o A o o TR Ve & A a
(AutwszuAsnie) Madrsin@enazinunlilunmeaaessiuliiiuantewnindesou #
AAAINAANTTNFNT 7 289159819730 NINRENATLIAEPITNIAANTZUAT (AUENTTUAT
A Aﬁl ] ] [ o 1 v [ o 091 al [~3 o ] 091 al Y o a
witla) Teazitutesnladunendnguewnun@asan nafudietainduazlddananann
PUNALAN 1 AT ANATNReNUaWn@asan uiamlddmarannauinlvg 15 ans
- o @ ; i WL 84 o & o ) & o o
Wizl 18 Inensidusaatinginidsina i lun1me aned azfeanusaasinainds lusauou
§98% 10 ART AU 12 89 AAIALFIUIRLTINNA 120 ART A28 TNITLALNNALILLLNAN

993 B9aziAUfaatiNetAsda sy 30 am7 IR ENALAILALIAT 09.00-13.00 W. (AW 3.3)
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AN 3.3 LAANANUINAREHNLNRE 12 T3 (4 TANNINAAEY NITNARDIAE 3 1)

A) ANIUNITNARDS
1) vdragnain@afisusanlEainde 1. daunikcn iy
@mmwﬂyqLﬁ@mm@mﬁﬂwmmmﬁyﬂL‘ﬁﬂﬂ‘@um?wmm
2) vdnatnainAsdauiivaenislddailinaan deaz 10 Ans

AU 12 19 (4 TANIINAADI N1INARBNAT 3 1)

a oa @

v 1 v
3) WIHIRaUITHaLEN (EM) ANANAINNINUIAA (mg'umuau)

q

nfng wesle uazel3s (ngunaaaq) Nwsanlilude n. uasoglaludeusdasfanudnaany

[~1 a

1:1,000 nanape launaauvisdaidu (EM) Nsisanls 10 Hadansluindusioetng 10 ans

1
a oA @ L o !

Imaslzdifnaumﬂm@u (EM) #n 3 94 mmq@mqﬁyf]L?mnﬂﬁmmrﬂﬂ’]imm@m%ﬁm’]si‘fl,’fiﬁ
TR UNAIAN ARZANEAE RS LAz ATLIagaeaNn A neNa e ATLIaE I TNIAANTY
UAT (@uﬁwazummﬁ@)

4) Faeafiald udiﬂﬁﬁmﬂjwmmumﬂﬁaLﬁ'ﬂiﬁmmmzmﬂ
wasitlesiudndnnasly

a a ca ©

5) UABLINUNARANAINITTTAN1NARYITERLEN (EM) 7
7

%

v 1
HARAINNINEIANA (NGNAILAN) NA%E UANTH uaTel3s (NduNAABY) AU 12 9 Tuyn

b

Fu et lAwezdigninania el iminsre s u3Em Wuliseuiuud Tuasauaud

walulat aim
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6) WIIHABSVBIAININTNNNINTIATIZI TUAIDENTNREN

AAULAZUAININAADY LELA

ilan (Biochemical Oxygen Demand ;BOD)
@laA (Chemical Oxygen Demand; COD)
PRI UADY (Suspended solids; SS)
afuuazlasiy (Oil and Grease)

AuLunNgA-Ag (pH)

- AuaznAu (Color and Odor)



Ydesananniseenng

NN9.NITUAT (Audnszunsinile)

v

AN AT aNAandaas 10 ART

v

= al a al [~ 091 o o
{05 Tlon aeudsnacuaas tnularlusi Aoy

v

AATITIAUNINENNBUNINIINAADY

NTA-ANG ALATNAL)
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v

v v

v

1o7 1
a ¢ A Aeaw
BNENRAUNTEALAN (EM)
ANARAINAINTANA

(TAALAN 3 G7)

o o
109 2 109 3

\AnqRuviBERLeH (EM) || 1hnqAuiEdaids (EM)

ey ) 4~
u@nanNndae uARaN AT
(IANAaEs 3 91) (1ANAFDY 3 47)

1n7 4
a a a oA @
IHARUNTEIALAN (EM)
4 = o
NUARAINHT

(TANAREY 3 47)

v

WLFae AR NUARZIINILATI TR LN NIN

= a A = < o’l o o |
(‘LII@@ Flan resuduaauans Wsiluazladu Anudunse-ang

= a
ALATNAL)

U AUN 7, 14 uaz 21 neuNaFNTqaRTIRIEN (EM)

v

Finaiinadeyn

v

agilna

waudd 3.1 uansunuieiuneunimaaesnistintaiideainiseeuisuniingids

WALIAEIITNIAANITUAT (AUTNIEUATINLG) FaaqAauviadaldn (EM)

mﬁmqﬂmﬂﬂﬂm@(mﬁummu) nN&9e wealH Lazels (ﬂ@:wmm)

b
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3.4.3 ATIZNUA
3.4.3.1 nsAmziiuiiesimnas
aaa g oal vaada e 091 v aadaaa g
’Jﬁ’)Lﬂ‘i’lz‘VIQMﬂ’]W‘L&’IIﬁQﬁQLﬁ‘a"]%ﬁﬂﬂéﬂ’]wu’] MALIIDATIAILATICU
NIFVHLADTFNG 7 LAZINEALIALANITIATIZI Standard Method for Examination of Water

and Wastewater, 21° Edition, 2005. AaLard 114m1919 3.1

A159 3.1 WARNTEIATIZINITIHIARTFNY ]

NITRLADT A3NN9ATIZI

filad (Biochemical Oxygen Demand ;BOD) 5-day BOD Test, Membrane

Electrode Method

@laf (Chemical Oxygen Demand; COD) Closed Reflux Method
13N UARE (Suspended solids; SS) | Dried at 103-105°C
ﬁ”ﬂﬁmmﬂmﬁu (Oil and Grease) Partition Gravimetric Method
ANTIUNIA-ANS (pH) Electrometric Method (pH Meter)

?'I:m - Standard Method for Examination of Water and Wastewater, 21 Edition (2005)

1) n1gmgaRATEiATlan (Biochemical Oxygen Demand;
BOD)

4 a =
LATRINE Larginenl

1) wzesdniBuieand_aunazanslunn (DO Meter)

a =

2) aaniilaR (BOD Bottle) 111a 300 HadAA7 HAnuiiL Ground-Glass Wiau
NATaLNANARN (BOD Cap)

3) fAauANguvgi (Incubator) NanunsadesiuliliuassinudinUly uaz
ANNNTOAILANGIUNYH 20 £ 1°C TnafiAnAnuAaraLAaewlsifiu + 1°C

4) ddauuudinnms (Volumetric Pipette)

5) a9pdAsNNmT (Volumetric Flask)

6) WaufndviLiasLinEaans

7) (A RganEIAY waziagny (Maneaw)

8) Lm‘é‘m{qm’mm@ﬂm (Analytical Balance)

9) wisagia (Balance)



65

10) AaaedaAAluNIA-An (pH Meter)

11) dnwnas (Beaker)

12) WYNWAYAUANT

13) ARINULIAN (Magnetic Stirrer) WAZWYNUNLUAN (Magetic Bar)
14) 19AAUFLRAKNS (Washing Bottle) Tlanangsn

15) Qﬂm‘tﬁz%m?umﬁmnmw (Titrate)

a3LAdl
1) Potassium Dihydrogen Phosphate (KH,PO,)
2) Di - Potassium Dihydrogen Phosphate (K,HPO,)
3) Di- Sodium Hydrogen Phosphate hepta hydrate (Na,HPO, .7H,0)
4) Ammonium Chloride (NH,CI)
5) Magnesium Sulfate (MgSO,.7H,0)
6) Calcium Chloride (CaCl,.2H,0)
7) Iron(lll) Chloride Hexahydrate (FeCl,.6H,0)
8) Sulfuric Acid (H,S0,)
9) Manganese Sulfate (MnSO,H,0)
10) Sodium Hydroxide (NaOH)
11) Potassium bi - iodate[KH(IO, ),]
12) Sodium lodide (Nal)
13) Sodium Azide (NaN,)
14) Starch Soluble
15) Sodium Thiosulfate pentahydrate (Na,S, O,.5H,0)
16) Purified Water

aa A
AFLATHNAITASANE

1) @avsazaraneawminmes wsanlnsazaainungidanlalalnsiay
Waam (KH,PO,) 8.5 nfu lalwunadanlalalnsiaunaain (K,HPO,) 21.75 N5
Ialnpenlalasaunaasalfinlaimsm (Na,HPO,.7H,0) 33.4 nfu uazuanluillaunan

136 (NH,CI) 1.7 nFu Turlnau 500 fadans iautnauauliifiuingasy 1 ans
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2) @1gazasunnRdaNdams wiranlagarateunnidaudamualdnle
wam (NgSO,.7H,0) 22.5 niu TurinAuudadeanadly 1 ans

3) a17azansnAalisNmaabsssranintazatswanlanfaunaidennaalss
(AnhydrousCacCl,) 27.5 nia Turinduuadeanaidy 1 ans

4) ansazarewafiananlss wranlaaazatsessanaalssianaslansm
(FeCl,.6H,0) 0.25 n3u TN udadeanaths 1 ans

5) 419a¥a1LNIA Lasnaite 1 lunnsiu AL lunTa-Fng 1990t
vinde

6) Fiae < iANNIAdaNTIAENTY 28 faaansaslutiingu Wiauaw 1aandau

18 1 ams widndussazarelananlansanlas 40 N5y luinnau wadRaadlu 1 ang

7) ansazaelmnaudalus wraulnaavanalamandalnsd (Na,S0O,) 1.575
nin lwingu 1 ams mmmwﬂﬂmﬁqé]’mm?ﬂuﬁuﬁ%ﬁlgﬁ

8) lumsniady auddimes (Nitrification inhibitor 2-chloro-6 (trichloromethyl)
pyridine, TCMP)

9) @17ara8NINTIIUNGLAR LaTNIANgAINN (Glucose - glutamic acid
solution) aunglaa LL@:ﬂmﬂqmﬁﬂﬁfqmmﬁ 103 °C 1 alna i nalma 150 HaanTH
waznsangaAntuinduAeansauld 1 ans

10) ansazanananlutlanaaalsd wiranlnaazane 1.15 n§u NH,CI uitin
& dezanos 500 Hadans Usuansazate il AAuuna-Ag 7.2 Faaairazand
NaOH u&aidaansauly 1 ams snsazanemazlulnsiau 0.3 fiadnsusefiadans

11) $ndw Purified Water

12) ansazanauNsnidadame wisaulaaazanea MnSO, . 4H,0 480 n¥u
178 MnSO, .2H,0 400 N§u 138 MnSO, .H,0 364 nfu Tuthndu nseq uaztfuBunms au
5 12am3

13) Alkali-iodide azide reagent wranlneazate NaOH 500 nFu waz Nal
135 N5y i HasinduanlfiBunns 1 as udtavans NaN, 10 nfu usiangu 40
1aaans walAnadluasazaadnafiy

P4

14) 14179 Starch Solution 38LA78INAZANE Starch Soluble 5 n&N 11N G

1%

13r1704 800 Raaans Aulsidndy ANuN 1718 1 ang Anliimantszanns 2-3 U FIAS
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AulElEusivinla - d19uu AasiFin Salicylic Acid 1.25 N3N sievutle 1 &ms vi9e Toluene 2-3
dll o a a alal
neneesiunisasyiAninTeuLAne

15) asazananinsg ulnihanlaledamn 0.025 wefila wisanlnsazaie

o S & a - o & N v

Na,S,0,.5H,0 6.205 n§u lutianau 1A 6 N NaOH 1i7a NaOH 0.4 n§u uazianaslifls

1 AR 91N"7 Standardization a17avanafifiaaaisavanelulelanm vise lalaswanney
ANNIEINT

16) ansazataNImsgIuinunadanlalasium 0.025 uadia arsazanedeas

o & o = o = , o i a =
anyaniu 0.025 uaila Tnneulsledamnazil K,Cr,0, ag 1.226 nfusaans K,Cr,0, Nay
T Fasauliudian 103 °C Uszanad 2 dalng (Standardization : lWarI AN N WA LIWEL
21998190588 Na,S,0, Nwiseanld) azate K Uszunn 2 nfu Tuaanginsadoatinnau

100 -150 AaAAAT LAx 6N H,S0, 1 Aadans asvliaiufae K,Cr,0, 0.025 uafda 20

£2 ! '
[ v

f0aans AelBlufifla 5wl Antdnauanlddinans 400 fadans udalamsmiag
A1TATANENIATIIN Na,S,0, fumenls Hathutasielngasie End Point Fedanaliand
asansazanaidudvinedng Bransazane Na,s,0, fnanuidiaiiu 0.025 wedla thunsild
Tunislamsnaziviniu 20 Haaans waplnsudedndiuaudnduresansazaie Na,s,0,

TNy 0.025 wafiia nedtaaNaraanlunisAan AuANdindiuaingns

e M, = (V, M,)/V,

%

Mz = mmL%’m%ummmmzmﬂmmgm‘lmﬁauimiﬁmﬂm (Wasia)
Vo= LFS“mmmmmm:mﬂmmgm‘&mﬁﬂuiﬂ@s{@L‘V\Im (Naaamng)
Vi= Lﬁ\mmmmmmmwmmgmimmmL%Mmimmm (Nanansg)

My = mmﬁﬁu%’mmmmmwmmgm‘llmmmL%mim‘tmmm (WasiA)

aa tzll I N [ '
AFNITNABANLIRAINFVREINN

aa A

N191A8A9A228N9AINTON LA 2 35 A N171RaA9 TUATZUANAN LAZNITIADANY
Taamsaluann BOD d115unisiaaanslanamnseluaan BOD 114 faasinatiaendn 0.5
a aa ¥ A o/ 1 d’l % 1
LARAMNT MAaaamAaeaLLaaAunaL

1) naniAlisaatinallszans 2 wih
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2) Amuatuiunisiaaatssitedng Tnadaulugiinvun 3 499 Tasaungu
Ain BOD fitlszifiuld nrsideansinnasliinaaes DO fiaan 5 5u HAnatnedian 1 Haaniuy
FaARs WaxBNAMT8Y DO RANAINEIAINIIAN 5 51 ArsAnatinatios 2 TaAnsusaans
N19M1AT COD 28928 %qmmm’gmmtﬂmm tszanns 2 dlus anunsngaslunis

Wwandaenaziaaansiaateld Tnadaulunjan BOD axfilszun 60% 199A1 COD 70

v
o

anaazilsiiuannisennaadsiasing fail

091 al v A v U
u%z@amniaﬁ\muqmmumm Taaans flaandn 1.0%

=

YA WiRaae 1 04 5%

9

- tARUNN9NTANNST AN THlReand 5 e 25%
- tudinudnds 19@eeand 25 D9 100%
o ] dlsJ a aa

3) et luBununsiesnisaslunszuanaag 1,000 NaAART

a 0” A b % a aa
4) ntiaeaneadllauizunmsld 700 Aaaans
5) nousnatina N AUAFALLINNIUITALATRIN91
6) Aa°] NA92819091UI3A BOD 414U 2 19m weraNed e liian

W8381n1A Ing1zaziiadn DO 1845naEnai 2 19n HAwinriu Uaqnuaeii lddaseu

7) et W lUiul3lugrauaNgungan 20 °C 1 190 1aamaeinlyl
AAIIZNIAY DO YU fos

PREI A A

1) m?m??wﬁfmﬂﬁq{i’]ﬁ@umﬁmmzﬁ(Pretreatment)

2) thehetherininsyfugamaRlilE 20 + 3 °C

3) lﬁummﬂlﬁ&Tfmﬂ'wﬁﬁmmmﬂ%L@u%zmﬂui{ﬂﬂiﬁ@;m?ﬁ'uﬁq

4) fag Susaterinadluaindlerauienenin seiadniiinasanni

Y A =

Tnsisusnatingldmnilen 2 290 sie 1 faating Uaqnliiatin uazlinaeinilinags

5) TNANTNHIMNIANDBNTIAUATAS ATl

- IANANTATANUINNRAT AN A 1 HaRaRT uazdntazanadanilalalalas
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- Unqnazdaacnliiinesainia wenlnansnduzanllundsznin 15 Ak
a = 091 1 k24
aziianzneuatimalastlinnnznew

- iWpqnaanudqiAnnsadaninilindy 2 Naaans daqniuenlidngu
AUNTLNIALNAUAZALNNA FaNald 5w nawtinldnmamansazataiazAulsls 2 daTus

lmanansazanasiaatinamne mnennladanm 0.025 N aungi:

9@
WAR9 Bua19ae Aneding) Futiue 1 fadans azlEduGu lnmsmsie ldaunssviedin
N
6) thuiniiunnsveslnaalnledamn sedufuieendiauarateiaFud
1iilu DO,

7) ianaaanilalalugaiuanguunin 20+1 °C e 5 91 1easy 5 44

LA9 PUFALNNYNRaNT IR UATANENINARAY AIITRNTD 5

Kl

8) 1TunniBunsveslapsnnladann Dadntluriaantiauazaad
wnzidesEifuwnan 5 3u Wi DO,

N19RANIUNEALNe 1E AW uAY BOD

|
=

nanvmenauazarliauansalllfiiiazfiesdiFAniliuins DO waasat] 1 Haaniu

A & = 1 v a a o A o 1 tﬂl o A
siadns Lavfinsinisanifinnns DO ashlatingtien 2 HadniuseansresiatnaniingAg
A19 AgaznnliiAn BOD NiAuaaanun lfiugnsiaign

N17ANLIE

BOD, (Haaniusaams) = D, -D,

P

e D, = DO 189M28t 19NINI9IAAAI UATNINIIMNTIUN (Radniusedns)
D, = DO a89saaenaninInIsiaaasiiomiziaas iiflunen 5 un
20 °C (Naansusaams)

P = % Dilution

1) N1IMIIARLATIERINANT IR (Chemical Oxygen Demand; COD)
e o4 a
gilnsniuaziAsasile

1) naantas (Digestion Vessels) ilunaanuioualsdaan (Borosillicate) {
ENafnnALTInFag TFE
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2) wnuaan (Heater Block) Wsatandlan (COD Reactor) lugilnsniliiaaiu
Sauduiunaeaufialneianiz aunsoasuanguuniifedil 15042 °C siteanaldufen
auuEURLA LS uden (Block) M miuldnaanufia infaaegiiian Avuanuesdesld
waamtszanns 45-50 Dadwns nslinnabewiedudosaaneminlnaansudentniniugiv
W3ea1a Mimauil

3) 18U (Oven) anxnsnAILANgINnElliag 1502 °C

4) 19136

5) 29A3UNT8IUNA 125 NARARNT

6) NITUANAWNIUNIA 100 HARAHST

7) s 2170 10 Hanams

8) NaaAUAANT

9) dnnedau1m 50 NAAANT

10) dnnasuuns 150 Raaans

11) ANEUNAAAT

12) GRUFANAIT

13) a18lailaLen

AP

1) arsazanan1nsguidsunaidanlnlnsium (Standard Potassium
Dichromate Solution; K,Cr,0,) 0.0250 uaiNa @#13azael 12.259 nid aa4 K,Cr,0,
(fﬂ‘LILLﬁ\TﬁI 103 ° C fuaan 2 fﬁl“qim) N duudaliBuneslile 1 ans

2) n3adaw?n (Sulfuric Acid; H,SO,) kazTawiaidainm (Siver Sulfate;
Ag,S0,) AN Ag,SO, 22 nfu aslu H,S0, (Conc.) 2.5 Amg Fanals 1-2 S

3) ma‘@zmﬂmmgml,mﬁmLL@NTNLﬁﬂwﬁamlm (Standard Ferrous
Ammonium Sulfate Solution; Fe(NH,),(SO,),.6H,0) 0.10 waida 419882 39 Niu 183
Fe(NH,),(SO,),.6H,0 Turinduudaia H,SO, (Conc.) MHifiuudaiuiEnnms 1 ams

4) WaslsaunLALAas (Ferroin Indicator) @19aang 1.485 N5N 289 1-10
Phenanthroline Monohydrate (C,,H,N,.H,0) Was 695 Haan3Fu U239 Ferrous Sulfate
Heptahydrate (FeSO,7H,0) Tutinduudufudsunas il 100 faaans

5) wafAdsAdam (Mercuric Sulfate; HgSO,)
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38n1334A90ZU
a [ ) o v 6 ¥
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ANNINTINIRTFIUNT9TLNE NN TINA N ANsLszian 2. A UEN1aua uazlasiu el

Al3iAY 20 RaAnTusAaang
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naunstin wazndenistindnfaeinqauyisdaidn (EM) atinsina o
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o

LATAINNANITILATIIANRAL BUN At uLAL l13i 1a9Fati A aianan way

o o a oA @

o % Oa, a | a = ¥ { dl 091 o o
NANLTUAAIEUIIR RN TERLAN (EM) pasmum 3JLLHQINQ\I’II@\?ﬂWL@l@ﬂﬂ?‘ﬁquuqﬁJuLL@gZiﬂﬁJu

A oca @
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AN519 4.6 LAANHANITILATIZIAIANNNLTILNTA-AY TBdFnatiNtNAauaanIsTintnAas

HNqAUTTERLEN (EM) Tias 9|

e o ARAENIALES
Foatetudy | AT —— — T —T—— -
AUpvin 1 | 12dy | ddevin 2 | wae | dUavin 3 | 1aae
ST R A 1 5.32 5.56 6.02
fgauvﬁﬁ%vgu (EM) 2 5.29 5.31 5.48 5.51 6.67 6.08
fudmrannintiana 3 5.33 551 556
defitagaei 1 5.42 5.48 6.67
“gﬁuwdﬂr%lfgm (EM) 2 5.51 5.45 5.51 5.52 6.34 6.44
finAnaNNds 3 5.42 557 6.31
deinindaein 1 6.35 6.53 6.89
qAWVEIREN (EM) 2 6.27 6.37 6.57 6.52 6.67 6.8
fnamannumaly 3 6.49 6.48 6.84
ndefinindaein 1 9.35 5.57 6.27
AAUYIERLEN (EM) 2 5.44 5.37 5.89 5.71 6.44 6.38
ﬁmammmﬁﬁ 3 532 567 6.44

AN 4.6 WLTT ADNINEINAINITUNLTAFRELNALVITTRIAN (EM) ﬁmﬁmmn

nInNtIAIa (NANAILAN) NA%e WAl uazelie (nqunmaaed) luszazioan 3 4

q

2
)

AaAL AT UNIA-A1 T UANNANAD etina AUVIEDLEN (EM) ANARAINLA9TY

1 1
al

aNunsAN AN TN A-Ane Wi ng 7 NINTGA TB9AIHNNAD ﬁq@;aum?ﬁ%Lﬁu (EM) 9

a

v
%

HARAINNAE K3 LazNINUIANE AINAIAL 9 BIAAUTIEETRLEHN (EM) 99 4 9lla @1un9n
dfuarandlunsa-ang Widedamduldpiwnaeininsgiunisssuieiafisaineanans

Ugznn 2.
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Aautiniin Aanvin 1 flanvin 2 flain 3

AN 4.10 LamanI L BaLnaLAAMNLITIUNTA-ANg Aa9s0atiN9tN@ean 199811NT
neun1stintnuaznaInistintnfosingdunstaidn (EM) ainsnge
LATANNNANITIATIZUANRALAINNITUNTA-AY TBIFIDENNINAENINDU WATAAY
6 o w ¢ o Ak ! =~ & = % \ = . o o
1ntnfetnqdurisdaldu (EM) uwiazniin Nuudlinresamasainuilunsa-ang Winlng 7

(NN 4.10)
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ANS9 4.7 LAANANIFUUINEURLAYNAL AR9Fnatiatdaudanisinnfas

HnqAurTtRLEN (EM) 1iasg 7|

3
e NanUTINg
FiBtinLae — — —

dan9in 1 dnnvin 2 dlnein 3

& a Ao o ¥ &

Wndandntinaaein A e e
o Hawandla NAWADITY Hawmaedla

aunIERLeN (EM) S 4 d 4 d e

4 » AnAumduNIn Andumdn AnAumdn

PuERAINNINIIANG

F A Ao oy I

Wndandntinaaein e G . e
o Hawaedla HAWADITY Hawmaedla

JaunsERIaN (EM) o e ot o .
4 3 AnAumduNIN AnAumdn AnAumdn
Pu@nanNniae

O A Ao oy o

Wndantintinfaein o o et
. Hawmaasls HAamaeY Hawmaesla

qq@u‘w El L@N (EM) N = (=3 N = =3 N = (=3
g AnduwduNin Andumdn Andumdu
Anananumely

O A Ao oy o

Wndantntindaein 1. S > o
. Hawmaesls Hawaesla Hawmaesls

qq@u‘w El L@N (EM) N = (=3 N = =3 N = (=3
4 - Anauwdunin Andumdn Andumdu
NEARANEITS

AMNENIN 4.6 WU AINININUAINTINTARRTNARUWYITTRLEN (EM) NHAAAIN
NINUIANA (NGNALLIAN) NAYE WAalH hazel5 (naunAaed) luszeziian 3 flau Huanns

a el QI dl =l o A = QI < aa A
WATIZIR uazNALRWNaRiY A Anauwdy Laslidmansla
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a o = a a o L™ oy = 2/ oy
4.3 wan1saAsizwdFaungulseansaiwlunisindnudanagun
a aca ©
qauUNITeaLaN (EM)
nan1saAs1eiidTau e uds@ninanlunisundnudganniseaning
wuInenaumalulag s auenanszuns (Audnszuasnile) foatinqauvisdadu (EM) 7
HARAINNINEIANA (NGNAYLIAN) NAae ULAelH uazii (nqunaaed) luszaiian 3 dUau
431 nsuFauiiguanuuanaeAlilan

= 1 1 = o 1 o’l a a o o v 091
ﬂ’]‘j‘L'LE‘EI‘LILWHUﬂQ’]NLLWﬂﬁ’]\‘]ﬁWUI@@ AANFAIRLUINUNALUNLILAAILIUN

a6z

AAUVTERLEN (EM) A1UunaNtnqaurisdas (EM) 4 9tn lussazinan 3 dilanif

v o WY o a ~ = ' | o al o
ATUCHA E1WMQ@NNW§WHLWﬂLLﬁﬂULV]ﬂUﬂQ"INLLMﬂm"Nﬂ"IUI@@ ANFINLIN

q

a oa @

v 2 v
WdeMindnfoainqauriadaidu (EM) Aauunauiiqauisdaidu (EM) 4 1ila Tu

=N

99

92121981 3 AUA9T Tasa1une 0T T UANNATIUN1NEDE F
o=

| a

H, : WidsanTsesesntiniafiaaqauvisdaidn (EM) Nsnsaiiaiu den
al = ] 1 o
Tlealdunnsneiu

& = Sos &g, At o @ A A o A

H, : WdaanTssemantininfiaaqauvisdaids (EM) Nsnsaiiaiu Jen
al al 1 o ] 2 1
Tlanunnsnaiuas9tes 1 A
atananziaalinageu Ae ANuLlslsuniauaes (One Way ANOVA) Tnald

ITAUANNITENY 95% wazavUfjidsanyRIIUMAN (H,) fisiailer Sig. Hieendn .05 ua

NINARBLANYAFIU ALAAITUA979 4.8
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| aa a y ' A Ao o o 4 o o
$M1519 4.8 LL'ZQ@\?@']ZQQWL‘LF‘?HULWHU@QWNLLmﬂ[ﬂqﬂﬂqL'ﬁ@ﬂut@ﬂ AMNRAIVELNUZLNUILA

fae UnqauvisdaLen (EM) 4 aia u 3 dilanid

2
A o

e o UNqAUvTe] Sum of Mean Sig.
Anilen R df F
ALBN 4 T1H Squares Square (2 tailed)

FENINNGN 3 405249.000  135083.000
fone 1 nelungu 8 500.000 62500 5151328 000
793 11 405749.000

FENTNNGN 3 336065.000 112021.667

g{mmﬁﬁ' 2 mﬂun@im 8 7728.000 966.000 115.964 000
e 11 343793.000
FENTNNGN 3 77437667  25812.556
ﬁ/ﬂmqﬁﬁl 3 ﬂqﬂiuﬂ@:ll 8 460.000 57.500 448.914 000
MU 11 77897.667

TENINNQN 3 2194569.667  731523.222

AN nelungu 8 11994.000 1499.250 487.926  .000

e 11 2206563.667

AINA3 4.8 HANITAAIZFNs B ausul sz Ananinlunistininundaainisg

s AnenaenalulagsnanInanssuAs (@Juﬁmzummﬁ@) RVLUNATNTHALD

¥y aa

1nqauvisdaLdn (EM) 4 1in Inalfatifnageufoaainauunisilsunia@an (One Way

ANOVA) 141 §Ua9ii 1 4Umn9i9 2 §Um19in 3 waznansas NAn Sig iy .000

'
o =2

AINANAL T9iaengn .05 YuAe UfiasauyAgIunan (H,) MuneAInNIn Undsannisg

a eal ©

a111sNLNTAfaaTnqaustaLan (EM) Ansainny Tudidn1in 1 &daniin 2 d1lanvin 3

1 '
o o aaca o

uaznIwgan aziiAdlannuaneneiu adeliadAtynisananszau .05
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Y a a ol 1 a

-zill va o 1 o’l al al o v v [3 ¢=4I

[HaanrfRas wudn WidaainlaesitntinsoaqauristaLau (EM) Nsnsaiin
o A Ao A A Yoo = Wy o a - = Py
i azdadlannuanseiu Al anzipasasclfiiinanisiimmsiniizauiauddau
(Mutiple Comparison) Tnel#35n1smaaauuLIL Sheffe tWanadaL919AlATINUANENY
(19719 4.9-4.11)

~ ' A ' | Ao A o 1 & a Ao o
71519 4.9 LL@E”I\?ﬂqﬂlﬁfﬂuLV]EU@WL@@E?WH@JT@QV’]WUI@@I AMNFADLNNUNRALNLILUAAIE

UNqAuvITEaLEN (EM) 919 4 1iin Tudilaniin 1

ﬁﬂﬂauﬁﬁ nnmna naael Wl 5
LY Alede 10421 680 540 720
A ntmAna 1042 - 326* 502" 322"
(.000) (.000) (.000)
néngl 680 3 - 140* 40*
(.000) (.002)
weala 540 - - - 180*
(.000)
b5 720 - - - -

~ 1 A . | Ao Al o o o o
RINFA1TIN 4.9 Nﬂﬂqﬂ‘]_rﬁ"ﬂllLWﬂUﬂqL’ﬂ@ﬂ?qﬂ@]mﬂﬂﬂqUI@ﬁ Gluﬂ']?‘]_lf]‘]_lﬂu'u@ﬂ@qﬂi?\i
'ﬂﬁwﬂ‘mﬂﬁwmﬁﬂ LW@IUT@E?qTNQF’]QW?guﬂ? (@jquituﬂ?Lﬂﬁﬂ) G%’]LLuﬂmNﬂﬁmﬂ’ﬂ\‘l

UNqAUVITERLEN (EM) WLan

<

09, a a oAl @ d’ a o’j o 091 a a el dl a %
WIAUNTERLRN (EM) NNARIINAINUIAIANLUIAUNTEBLAN (EM) NHARAINNANE

umall wazelsa A Sig. windu .000 TalAntiaanda .05 ungANNIn Tdeanniseeung

v
a 6

dlo v Y 0o a a a6 aia o’l a 1 alao A 1 q/n/ogja
NUAUAATEUIRAUNTERLDN (EM) nHapaINAINUIRAIA Nmuiﬂmmemqnuﬂuuw@umﬁ

° o

a @ dl a % nI/ 1 a o aad‘ o
218N (EM) Ne@nannans waala wazeliy atandudAnynananizau .05

a oA @

UNAAUYEERLEN (EM) NARAINN&faiLtnqauvisdalau (EM) Nuasanuaaly uay

'
o K A

cJﬁ%\a AN Sig. WU .000 waY .002 ANNANAUTINATEALNTT .05 UNILAIINGN iﬁL?ﬁﬂ’ﬁﬂﬂ
g

v 1
v v o a A ea & a

1299711971 AA 83N aUN I N (EM) ANARAInn&dy NAdlefunnmieiuiy

Q

1
a o

ADBNTZAL .05
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)}

a a oA & a =l

LLa”uW@umﬂm@m (EM) ANanannuaa NN duviseady (EM) Nnanainudss §

q

1
=2 4 v Y

AN Sig. Winru .000 “ﬁ\‘i HAUaendn .05 UN1LAIININ uWL@H@WﬂI?\‘I‘ﬂ’]M’W‘WU’WUﬂﬂ’JH

a

ﬁ%ﬁuvﬁ“ﬂ“ﬁlﬁu (EM) DA

a

a0 A a 1 o o 0 a a o © all
panuAala HADlanuAnsAeAuiLiNqauisEaIan (EM) Nuan

N3 s NI ANATUNINADAN LAY .05

2

1
v Y

M99 4.10 uasnsLlauiauAaanaAresAilen andaatnaiidantininsiaen

AaUVETRLEN (EM) 919 4 9tia Tudilanin 2

iﬁaauvﬁﬁ nntaa naael upaly T
GG ﬁ"]L'ﬂZdQIEI 508.33 141 92.33 140.33
nnimng 508.33 - 367.33" 416* 368"
(.000) (.000) (.000)

naag 141 - - 48.66 66
(.362) (1.00)

umal 92.33 - - - 48
(.362)

Hl5s 140.33 - : - -

~ : A ; | Ao A o o o o
RMNFA1919 4.10 N@ﬂq?LlﬁﬂULWﬂUﬂqLﬂ@ﬂ?qﬂ@lmﬂﬁﬂ’]UI@ﬂ Iuﬂq?UqUﬂqu@ﬂqqﬂ

TagamsunndneaumalulatisnausaanIzuAs (AUENIzUAILE) ATUUNATNTIATDY
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ﬂnaum‘?fﬁmu (EM) Wu9n

a o @ =3

u’m@umﬂfmu (EM) In@RaInnIntnmnanitingduvisdaLan (EM) Inaaainnios

a g

unaly uazess Sen Sig. WAL .000 9N ANTe8NT1 .05 MHNEANNIN Hdeanlseanung

v
v v ) a

AT Aa81N9 AUy 3TaLEN (EM) ANARAINNINUIAS AT e R LLﬁ]ﬂﬁ]’Nﬂuﬂ‘]_lu’W@uVl‘iET

q
' 1 |

Adu (EM) Nuananndag umsly Lazii aensliadAnyneatanazay .05

©

v
a

) a oA @ dl a v o ) a a oA © nzll a
1A UNTEARN (EM) NNARINNNAENLUIAUNTEDLAN (EM) NUARANLASTH LA

fl39 [AN Sig. WINAL .362 WAT 1.00 AMNANALTINAININNTN .05 NHILANNTT WABANN

a

‘mmm?wmummam@@umamﬂu (EM) Nuamannnéae NAdlen lduana1eiuny

q

[~1 da o O o

ﬁﬂqauﬁﬁ%mm (EM) Tinanannunsl wazel5e atnadiddndyneadinniszsu .05
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[~1 =

o’l a a ol -e:ll a o o’l a ol
LASUNINUNTEBLEHN (EM) WN@W’Q’]ﬂLLﬁ]QINﬂUM’]Q@u‘W gIRLR

[~1 a

3 (EM) ANARania

'
= o

AN Sig. Wiy .362 F9NATNINNGN .05 UHN8AINET WLdaanTsee 1IN LN TR AY

[ng]

= a a oa @

UIQAUVFERLAN (EM) NuARanuasly 94mu‘i@miuLmermﬂuﬂuuwaummmu (EM)

=b_

% o

HARANHTS aelidadnAyn1eatinnszau .05

'
v Y

~ ' A ' | Ao o o 1 o a Ao o
71519 4.11 LLZQﬂ\?ﬂf]?lﬂ_ﬁfﬂuLWﬂUﬂWL@@ﬂ?qﬂ@T@QWWUIﬂ@ AMNFIRLUNNUNRALNLILANIE LN

AAUVTHRLEN (EM) 119 4 1in Tudianiin 3

Uqauviae nINIAIA naael wmaly AN
a @
BIGEY 4
ANLRRE 224.33 52.67 26 41.67
NNNUIANA 224.33 . 171.66* 198.33* 182.66*
(.000) (.000) (.000)
n&nel 52.67 . E 26.66* 11
(.018) (421)
AN 26 L 5 - 15.66
(174)
N33 41.67 = - . -

AMNANIN 4.11 nansilsauinauAeantdeasadlan Tunisintaundaann

199911 NNN N AN A ILIATINTNIAANIZUAT (AUETNTZUATIUIL) ATUUNATNTRAYD

k1l

=3

ﬁwﬁuvﬁ“ﬂ’%mu (EM) W91

a oA @

m@@umﬂm@u (EM) NIH@aaNNINtNmaaiuiIqauviseaLas (EM) Ananainniag

unaly wazel¥a Tein Sig. WinrL .000 F9HAHeN91 .05 “NN8AININ TdsannTseenung

v Y

Mindasaannqauvisdaldn (EM) inanainninuinia daniiles Lmem\muﬂum%umﬂ’

o [ %

Adu (EM) Neananndag umely Lazds asnsfdadAnuneadanszau .05

¢ A Aed @ A a o o o a Aea s A a a
u’]@q@uﬂ/]?ﬂﬂl@ﬂ (EM) ‘V]Nﬂm@qﬂﬂﬂ’)ﬁlﬂﬂuq@q@u‘ﬂ?ﬂ@L@N (EM) VlN@ﬁl@’]ﬂLLrﬁNIﬁJ AN

! v

Sig. Winffu .018 9N AHaeNdn .05 uN18AITN91 Hdganisearnisidndnfoy

oA a

¢ A A A a o p P e e o A Aed A
uqﬂiﬂuV]?ﬁl'ﬂL@N (EM) NEamannans Nﬁ"lﬂi@ﬂLLMﬂmqﬂﬂuﬂuuq@]‘@uV]?ﬁlﬂL@N (EM) nelas

'
o [

anuasTy agelidadAyn1eatiangzau .05
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a oa @

m%umﬂ Ad (EM) ﬁtmmmnﬂmmum%umﬂm@u (EM) ANARANEET HAn

a

Sig. Wiy 421 F9TAILINNTY 05 nuIEAINGn TnFEannlseannaeitinTedas

<3 =

09/ a a ol nzll a % A a I 1 o o 0”
W1aauyEdaLan (EM) nuanann&oadl Andles luuansneaiuiunng

Q

a a eal @

AUNIETDLEN (EM) 91

1
=

HARANE TS agleltladnAtynisananszau .05

al

m@aum TaLdu (EM) NuanaInuaeluiuiig

a A oA @

AUVIEARN (EM) NUARANEE Hen

b

a v v

Sig. WinfiL 174 T9WAININNE7 .05 N1 A21Nan Bdaanniseaiuisnindnfon

<3 g

09/ a a oAl dl a % = = 1 1 [ % o 091 a a eal & all
U19AUNTELALAN (EM) NHARANNAE mm‘u‘l}amiuLmeqnuﬂum@q@ummm@u (EM) n

o

HARAINKNES atsltdATyn1eatiangzA .05

4.3.2 N5 NguAINLANANNANTELAR
o o %

= = 1 oA a o ' 09’ a =
nsilTauwmauANLANI9ATlan Aannfaat1suNdaNndafqe

v

v
UNRAUYITERLEN (EM) Auunmauiinqauvisdaita (EM) 4 16ia Tuszaziaan 3 §Uanid

ya o

:// a tﬂl a 1 A a o 1
ﬂmxmwi MGZQMNMJ@WHLWELLE‘EIULVIEIUWJ’]NLWITW]'N?]'W%I@@ [AINFINEN

U 9

v v
a o A ca @

undsnintnfioauiq@aursdaldsn (EM) auunaINunqaunsdalan (EM) 4 1ia lu

sreiziaan 3 dlanid InsanunsnideuduauyAgauneana Asil

o

H, : Wdganlssanusfitninficaqduvistaidn (EM) Nsnsaiindu dandle

= 1 1 o
Al uAnFeiu

o

H, : tdgainTssanmsitninsinaqauvsdardn (EM) Nsneaiindu dandle

AuANFANNTUaLiNatiaY 1 A

U

va

Nanuziaaeldnmndey Ao AL TUsaun A9 (One Way ANOVA)

u

)

a0
o

Tneldsvaumnuiaesiu 95% uazazUiasauyAgiuvan (H,) Asialad Sig. taanan .05

HANNINARBLANYAFIU ATUAATIUA919 4.12
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| aa ~ y ' A Ao o o 1 o o ao
M1519 4.12 LL'ZQE”Nﬂq@ﬂmLﬁﬂULV]ﬂUﬂQWNLLmﬂW'—NﬁWLﬂ@ﬂsﬁi’ﬂﬁ AMNFARELNNUNALNLILA

FoeinqAuvistiaLdn (EM) 113 4 1iia 919 3 dilanid

17
] a a 6

U UNTE
AT TeR . Gq - df Sum of Squares  Mean Square F Sig.
BLON 4 TUA
FENINNGN 3 4609089.000  1536363.000
&uUn9i 1 nelungs 8 868.000 108500  14160.028  .000
793 11 4609957.000
FENINNGN 3 1343362.917  447787.639
duUnvi 2 nelungs 8 1189.333 148.667  3012.024  .000
993 11 1344552.250
TENINNGN 3 1343362917  447787.639
duUnvi 3 nelungy 8 1189.333 148.667  3012.024  .000
993 11 1344552.250
FENTNNGN 3 1.399  4663940.528
NN nelungu 8 3707.333 463.417 10064.249 000
373 1 1.400

ANA919 4.12 HANNTAATEANN TP sL ANE AN s T AL @EAn
Tssmnsumineaumaluladanaunanszuns (Audwszuasuile) Auunainaiinges
fﬁf\;fﬁuﬁﬁ%lﬁu (EM) lne/lEaDAnaaaufneAimanslsisauniaiias (One Way ANOVA)
WA &A1V 1 &UAv 2 ddlenviT 3 Laznwen Hen Sig 1infiu .000 Satiaendn .05

ViuAa UfjidsanyfAgiunan (Hy) nungaaudn Heanniseenunsiinadas
U1qAuEREN (EM) Aneaiiaii Tudaneii 1 §Uneii 2 FUAT 3 uaznTNIIN AziiAng

o [

TaAnuansineii aesliad1AuneanANTZAL .05
di va o 1 o” =l ai o v Y a a oA © dl 1 a
WeAnszEde wudn Bdaaniseemnnintafouqauniadaidu (EM) Neneadl
o a A dd‘ 1 o o 09; va o K v o a s = a v
i azdlAnG AN uans1aiu Ay AngidaaslfiiinanisimssiuiuBouinauddan
(Mutiple Comparison) Tnail¥35n19magauLUL Sheffe Iilanagaudisaglatinauansingi

(1919 4.13-4.15)
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a | A ' ] e 1 o A Ao o u
»1519 4.13 LL'ZW”I\?ﬂ']?L‘LE\El‘LlLWﬂUﬂqLﬂﬂﬂ?qﬂ@ﬂﬂﬂﬂqsﬂI@ﬂ AMNFARELNNUNRALNLILANIY

UNqAuvITEaLEN (EM) 919 4 1iin Tudianiin 1

iﬁaauvﬁrﬁ nntana n&ael uwpal 5
Bud Anade 1748 1748 1228 230
nntihana 1748 - 0 520 1518*
(1.000) (.000) (.000)

nael 1748 - - 520" 1518
(.000) (.000)

TN 1228 - - - 998*
(.000)

o5 230 - - - -

AMNANIN 4.13 nanisulsauinauARauseAreAElean Tuni1sintnuidaann

1290111 NUN N AN A TUIATINTNIAANIZUAT (AUETNTIZUATIUILD) ATUUNATNTRAYD

a

UNqAUVIETRIEN (EM) Wudn

AANNNINUIAIATURIRAUYTEBLEN (EM) ANARANN

a

1UNqAUVIHALIEN (EM) KA

umala uazi$e UA0 Sig. Wiy .000 BellAnTiaandn .05 nungANGn Wudaannlseais

4 1
o a = P | a =

AR89 ALYIITALEN (EM) ARARAINAINLNATS WA e AWANFANAWAUTNAAUYITE

Q Q

]
o

a @ a a aI/ 1 a o o aatz‘l o
2181 (EM) Nuananueely Laziie atelitdnAnneanmngzsl .05

a a o @

UNRAUYITERLEN (EM) NTNARAINNR08iUTNAAuradaItu (EM) NUARANUASTN uay

¥
o

el39 [AN Sig. winfiu .000 FeaflANTiaandn .05 uu18A1Ndn Widgannlseawnsitntnfas

v
=l ] a a oA @ a a

ALANFAINAUALENAAUYITERLEN (EM) NNAR

a IS R
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FENTNNGN 3 2720.917 906.972

dlawi 2 nelunga 8 895.333 111.917 8.104  .000
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218A LATINUANFNNTY (1979 4.17-4.19)
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AN519 4.20 LAAIANADAFILITEUANNLANANATRAL TN N T uLa s ann
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108

A1919 4.21 wassnsBeumsuAedgresA i e aandaeting

@eNininfosnqaauvistads (EM) 13 4 aila Tudilaniin 1

fﬁaauvﬁéﬁ AnTRA néanel umalu b5
N @ 7

alad ANLRAE 163.333 420 143 100
nntmAna 163.333 . 256.666* 20.333* 63.333*
(.000) (.042) (.000)

néng 420 - - 277" 320*
(.000) (.000)

uesly 143 - - - 43*
(.000)

5 100 - - - -

AINA9NY 4.21 wanisuBeusuAIeataguesA TN das ey luns

11117 aanTsaauisunaneaenATula s m N Aa NI T UAT (ALETNIZWATINLD)

a

“’3’1LLuﬂmWN%ﬁﬂﬂJ‘NﬁﬁﬂauVﬁﬁ%Lﬁll (EM) ‘W‘]_Ifj’]

O a Aed @ A oal @ A a o
uq'ﬂ@umﬁ\ﬂﬂlﬂiﬂ (EM) V]N@m@qﬂﬂqﬂurlmq@ﬂuuq@@uW?ﬂ@L@N (EM) NARANNAIE

o {

waelu wazel¥s HAN Sig. WindL .000 .042 LAz .000 ATNAIALTINANTaENIN .05

v
v v o a a oAl

PUIEAININ 1NN 1998199 NN TGN ALYITERLE N (EM) ANARRINNINNWNANS H

q

v
o a a oA ©

AN ENN N uLa e s LLmﬁiNﬁuﬁum@@umamﬂm (EM) NuaRaInnaas waela hay

Q

o aa o

ﬂJﬁ\‘I aeinal EIZ%’]@ELIV]’NZQ ﬁ‘:[ﬂ‘i_l .05

v i 9/
) a = [~3 a a a

U AUYITTALEN (EM) mw@mmnﬂmﬂﬂum@aumﬂ GIGH (EM) ‘wmmmmmﬁm LA

.

1 v Y

el59 {A1 Sig. WL .000 T9RANTERENTT .05 UN1EAININ vidgannlssamaTitintngos

a oA @

UnqauvisdaLan (EM) Auanannniae 34mﬂ?mmmumm”hummﬂmwﬂuﬂum%umﬂ‘

b

o [ %

ABN (EM) Ne@amann wpaly Az aena iz dNAy Al AN fiazdy 05

'
a oA & = [~3

LLmuwaum‘ﬂm@m (EM) Nnananuastuiunnqauvisdaids (EM) Nnanain

adg -
bnd)}

N

' '
U 1 o KX a

AN Sig. Wiy .000 T9HANTERENGN .05 UN18AINNGT BdeAa1nTseeunsnUntafae

(% 1 v (%
= [~3 a

1nqAuyEdREN (EM) uanannuesly IAunnmduuasladuuansneiuiumniqaunsd

1
o o aada

Adu (EM) Nuananelis agrelitiadnAtynianannsza .05



109

M99 4.22 uasnsBeninauAeansaRaesa B amduas lesiu andaeting

o Y

UAaNLNTRALINAAWITERIEHN (EM) %3 4 1iin Tudianiin 2

{WQQHW?‘ﬂ— mm‘iﬁm@ ﬂél']f-_l LL[?"NIN ﬁJ%‘I/\‘i
N @ ;
alax ANLRAE 91 413.33 42 31.67
ﬂﬁﬂifﬁ AR 91 - 322.333* 49* 59.333*
(.000) (.004) (.001)
néng 413.33 ; - 371.333*  381.666*
(.000) (.000)
uealy 42 = - - 10.333
(.729)
£l5s 31.67 . ¢ - -

ANENIN 4.22 nanisfEauinauAneatagesA Bunduas ld lunns

Hniatdaainissainnsunninandematulatsnmusnanszuns (dudnszunsivila)

a =

AUUNANTBATBINAAUYFE DIEN (EM) WL

f1 (EM) Nuanann

a oa @ =

UNAAUNTHRAIEN (EM) NNARAINNINUIAIAT U AUNTE LS

<

o |

nfng waeln wazdse AA0 Sig. WL .000 .004 kaz .001 ANAALTINANTeENT .05

v '
v Y o a a o

UNEAINGN WRBANTseesntnTndeetinqduvisdaLdn (EM) Ananannnininana §

1 Oal o o 1 o o Oy a a oA & dl a v
ANLTNNUTN umﬂmmu LANAINNUNALUIRAUNTLALAN (EM) NHARAINNAIE wealy ey

Q

£l59 aeiailvdnfy UNNADAN Tisviu 05

%e

a a

U1RAUYITLEN (EM) NEE

Q

% o 02/ a a oA © nzll a
AANNNALNUUIRAUNTEIBLAN (EM) NuARAINLASIN

uazel5a A Sig. winfdu .000 TellANTieendn .05 uNneANNIN H@eannTseauntina

a

F811iNqAWYIFTRLE N (EM) Neanannn1nunana NA3unarindukas lusduwnnsneiusy

Q

=3 o o

& a a ol Aﬂl a 1% oI/ ' =
HUIAUNTERLAN (EM) NuanaInnas wrell Lazid atnally

&
a A oA & a a o=l

waztIqauvisdaLan (EM) AuARa LA NN AU REN (EM) NHanainuss §

q

o

SUNNNANANIZAL .05

(%
2K A ! 1 ©

AN Sig. WL .102 TINAININNTT .05 NI8AINIY UdgannTseannisnuntafae



110

v
o

UNqaurIdaIen (EM) Ananainuaaly HA1l3uiuiduasladulduansiaiuiy

o o aa

HARANE T agielitladnAtynianansz Al .05

=o
-2
)
D)
=
=
[ndd
)
)
p e
™
S
=)

A1579 4.23 wanenfFauiiauAeaafueATHIuITLa il et

o

Udenininfastnqauvisdardn (EM) 113 4 1iia Tudilaiin 3

fiﬁ@fuvﬁ‘ff mmi”']m@ ﬂZa\]JfJF;I LLL‘]QIM BJ%‘/\‘i
oLes Aleae 74 381.33 21.33 14
AL mna 74 - 307.333* 52.666 60
(.000) (.247) (.190)
néng 381.33 - - 360* 367.333*
(.000) (.000)
NN 21.33 - - - 7.333
(.992)
s 14 - - - -

AINANTN 4.23 Han1afFauWeuANaat e fredAI I i uuaz et Tunng

111171 aan 17901930 F N ATUIAE I TNIAANTLUAT (ALETNIZWATINLR)

L)
° - o | L i
"‘V]LLuﬂquﬂ]uﬂmﬂ\juq'ﬂ@uV]?ﬁ@L'ﬂﬁJ (EM) W11
Y a oA & a =

1NqAuYIdaLEN (EM) NNARAINNINEIAaiuIqaauvisteLdn (EM) Nuanainnios

1 v 1
1 S °© o Y

A1 Sig. Wiy .000 9l ANTieandn .05 uN1aA1N91 Bdganisea1unsitntnbas

o

1 22 2
AUNTETALEN (EM) MUARAINNINHIRIa HABu astndunazladuunnsreiusiy

aunsdalen (EM) Nnanainnéae adneliadAuneaiangeay .05

©

o a a a @

HnqaunIdaLey (EM) nanannInuianaiuinqaunstady (EM) Ananann

o

47 ua% 1190 AMNAIALTINANTRENIN .05 NNIFANININ

1 o

wmalu wazelss fA Sig. winiu

[N

©

a oAl

1 v
NRAUTITALEN (EM) AiNARAInnNINuIang JAEunu

%

09" al dl o %
Udgan e nnunnfag

Pnunazladulduansianiuiy

=o

©

a el o o

NqAUYIIIALEN (EM) NuAnaInnane aenaliadAnnig

=o

o

A0ANTZAU .05



111

UNRAUVIERLEN (EM) NNARaInn&saiunnqauyiadaidn (EM) Nuanainumaly
o A ) | o = Ay ! Do A Ao o
wazH 59 HAN Sig. windL .000 TN ANTiaaNGn .05 UNNeAIIN9N WLAEA1niaeeIunI NN
v oa’ a a ea @ all a 1
Aoatinqaurisdialdu (EM) Inanainniniiang da1Bunsndiuazladuwansneiuiy
o” a a oA @ t:ll a v oI/ 1 a o o o aa
1NqAuYEdRIEN (EM) nanannndos uasly uavids ateilibdiAnuneans flasdu 05

a a oAl &

Lmzm@ﬁuw FaLeu (EM) ﬁmﬁmmﬂLLm‘Euﬁuﬁwaumﬂmﬂu (EM) AR mmm]w H

'
' = 1 v Y

A1 Sig. Winiy .992 GIN WAININNIN .05 UNILAITNIN uWLZQFJ@’]ﬂI?Q@’]M’]?VIU’]UﬂﬂQH

¥
a o o

WnqauvIdaIsy (EM) Nuanainumaly AN e el uand e uiu i
qAUYIERIEN (EM) AARaneSs aznalidadAyneaiAnIzAL .05

= 1 1 [ [
4.3.5 mMsufFauisuanuuanmeAianNunsa-nne

AR U AN LANANAIAINNLTUNTA-ANT AnFaatiNReA1NTe

2
o a

FoetinqAuYIsERLEN (EM) AMuunaniinqduvsdaidy (EM) 4 1ila Tuszazioan 3 §lanid

q

ya o

ansziRdeldfsanyAgiuiefsaumeuauuans1eAIANduna-png

u
¥
a

f«nﬂI?ngﬂﬂ'wﬁﬁL?ﬁﬂﬁﬁqﬁmmﬂﬂwaumﬁ%ﬁm (EM) A1UUNANNEIAAUYIHRLE

<

AN (EM) 4 1Hin

v
[

Tuszazingn 3 dUnif Tneaniso@ewiuanyfigiunieatis fAail

a oA @ !

H, mmeﬁﬂ‘ia‘amm@wmummmaumﬂ BN (EM) Rsnetfianii AN

ANLTILNTA-AY TN A9

(=3 |

oy al Azll o v Y a a o=l dl a o IS
H, : ddaanlsemsnindasquqduvisdaidu (EM) neneaiiniu Jan
ANALTUNTA-AN wANANSUeENeTiey 1 A

anananziidalinagen Aa ANLLslsunIaeg (One Way ANOVA)

1
A

TneldszAupanimesiu 95% wazazUfjiasanyfigiundn (H,) fireier Sig. fiaendi .05

NANNTNAADLANN R 31U AaLang TUR31e 4.24



112

AN59 4.24 LAAIANADALFHUNLLANNLANANN AR ANNITIUNTA-ANY A1NFaEN

W@eNinTnfoanqaurisaaidu (EM) %3 4 1iln 3 3 dilaf

. TNAUYITY Sum of Mean
AL L of F Sig.
AN 4 TUA Squares Square
FENTNNGN 3 2.243 748
dasi 1 Mwlundu 8 039 005 153,923 000
EAEY 11 2.282
FENTNNGN 3 2.080 693
dmnii 2 melungy 8 065 008  85.176 .000
EREY 11 2.146
FENTNNGN 3 778 259
dlnn9i 3 nelungu 8 748 .093 2774 110
994 11 1.526
FENTNNGN 3 13.887 4.629
NN nelungu 8 804 101 46.047 000
994 11 14691

AINANT 4.24 LAN15AAITHNNTL B EL s Ul s Aansa nlunistndaundaann
Ta9a1msundneatmalulatis 1 auIAa NIz UAT (ALTNITUATILE) ATUUNATNT AT
tnqauvistads (EM) Tnaldadanaaaudasriaauulsilsumiaimian (One Way ANOVA)

WL

FUain 1 dUansin 2 waznawsan NA0 Sig winiu .000 Tatieandn .05 YuAe

o v Y

djiasanyAgIundn (Hy) uuraaudn Budaainissemshiindnsaatinqdursdeds

a o

(EM) fingfiariu Wdlaniin 1 4Uan9i 2 wasningqan aziA1aandunsm-ang ALansng

[

i
AUp19in 3 AN Sig Winiy 110 TeNINNgn .05 WuAR BaNFuaNNAFIUUEN (H,)

1 09/ = all o v v oa’ a a oA @ 1 a o o‘d‘
WUN18AINTT BdaanTseannantinindastnqaurisdaidn (EM) sineatianiis ludidain

N LA o
3 @zﬂﬂqﬁ']qﬂl’ﬂuﬂﬁ‘m-ﬁqﬂ VIVLNLLWﬂW’Nﬂu



113

o Y ! a

zﬂl va o 1 o’l al QII ) a a oa & -e:ll
bNRATUTHINE WL mLmﬂmﬂ‘mmmmmummm@umam@m (EM) NeN9Td

o a ' A P o o o ol o o
nu @3Nﬂ’]ﬂr3qNLﬂuﬂ?ﬁ-ﬁ’]\‘] WLLmﬂm’]\?ﬂuiu@ﬂmqﬂm 1haz dUpnvin 2 LLGIW]L@EI@’]HIN

<

all o v Y a a el dl 1 a o a 1 rzi 1 1 o
anmINLninficeqAuvistardn (EM) Nensaiiniu aziiAnaauidunsa-ane lduansinei
Tudin19in 3 Aaiu WeauziRaaasldiinanidmazinnnfzouioudedou (Mutiple
Comparison) tagld35n19maaauLLL Sheffe lilanaaaLd198R ATINAWANENSY (11379

4.25-4.27)

A58 4.25 uAAINITLTELITRLANRARINAL09ANANTINNTA-ANN Aa1nFaeteiAY

NinipsaatnqaustaLdx (EM) 3 4 1t Tudianiin 1

iﬁaauvﬁﬁ nntnana naael upaly T
Gt A 5.31 5.45 6.37 5.37
nntimna 5.31 - 14 1.06* 06
(.205) (.000) (.804)

nAng 5.45 - - 92 08
(.000) (.600)

TN 6.37 - - - 1*
(.000)

5 5.37 - - - -

ANANIN 4.25 uanisifraLmsuAeasaguesAInNTunga-a1s Tunsinis

tdsanissennsunnanandamaiulat s nszuas (Audnszuauiie) SuuNAIN

<

TRATINAAUTIETRLEN (EM)

1 o” a a eal © all a o” o o” a a = @ :zll a
WUAN UIAUNTEALAN (EM) NNAAAINNINUIANANLUIAUNTHALAN (EM) NHAR

o=

o’l a a [~1 dl a v o o’l a [~1 ¢=4I a
ANuesiN W9auiFdaIan (EM) NEanannataiuinaduyisdalas (EM) Nuananunely

q

a oAl

WAY 1WNAAUYIIHRIEN (EM) NNARanua iUt auy

b
aQ

AN (EM) Neananuss N0

b
[ncd

©

2| A ¥ {

Sig. Winfy .000 T4/ ANTiaendn .05 uN1aA N9 Hdgannisearnisitndnfg

[nc]

UNRAUYIIDLEN (EM) INARaINnINtIaa HA1Auilunga-aeuanseiuiunnqauvsed

Q
v
% )

a @ all a og’ al all o a a oA © all a
adu (EM) Nuanannuasiy ddaanniseunsnindnsqatiiqauvisdeias (EM) Nuas

a a

aNN&se ANANLTUNTA-ANY WANFANABALTNAALVTERLEN (EM) INARaInueely uas



114

a ol a ol

m@@mn falfu (EM) ﬁﬂ\l AAN e i Nﬁ’]ﬁQWNLﬂuﬂiﬂ 2l LLmﬂﬁ]WﬂﬂuﬂUu’WﬂuVI?ﬂﬂLﬁN

o o

(EM) Tianannelsa asnailiadna UNNANANIZAL .05

o & a ea @

LL@:ﬁw'ﬁuvﬁ‘mmm (EM)mm@mmnﬂ’mmm@ﬂum AUVITTRIAN (EM) INARan

n&nE WaYH T Lmyuwmumﬂ TaLaa (EM) 7 m“mmnn?ﬁmﬁuﬂwﬁuﬁﬁ%tﬁu (EM) ANARAIN

[ |

el59 {A1 Sig. Wil .205 .804 LAY .600 MMNANALTINAININNGN .05 NHILANNGN WNLEE

a oa @

anTssanusntintinfoetingduvisdaLda (EM) HARAINNINEIATE HANANETUNIA-AN

'
a o @

1 ! o o 0” a A A @ dl a % aI/ P
134LLMﬂmwﬂuﬂuuw@ummmu (EM) NUARAINNANE LAz LLmuW@umﬂ@L@u (EM) 9

|
< a a

AN (EM) Nananeld

naRaNnnane Ja1AuLlunga-angldanFAeiuTLLNA AU A LE

q

o [ % o

aenluadAnyneanAnazay .05

M99 4.26 UAANITRTELINEUANRAEINHATEIAIANLTUNIA-ANY ANFDaENtNAe

Miniafaatinadunsdaids (EM) i 4 1iln Tudidaniin 2

ﬁ”ﬁ“uﬁ“ﬁ nntma nanel wmaly 5
GG ALede 5.51 5.52 6.52 5.71
AnLnang 5.51 3 003 1.01* 193
(1.000) (.000) (.155)
néngl 5.52 - - 1.05* 19
(.000) (.164)
umalu 6.52 . - - 81*
(.000)
TR 5.71 - - - -

AINANIN 4.26 NAN9LREUWEUANRRETEAaIAIANTWNIA-Ang Tunistingih
tdganissenmsunnanandemaiulats uaaanszuas (AudnIzuAuile) SuuNAIN

TUAVBIUNAAUNTERLEN (EM)

v
a a o a

WUL1 TNRAUYITHRLEN (EM) NARAINNINTIIANATUTNAAuoLs

<

f1 (EM) NUAR

<

AnuAalu m@@umﬂ AN (EM) NeaRANN&aaiunnqauvsdaLdy (EM) Niananuaels

1 1
a  a eal [ B

LL@vﬂwmumﬂmﬁu (EM) P@sanuseluiutinadauyiasdd it (EM) nanainids 860 Sig.

LNl .000 mmmu@ﬂm'} .05 BULAININ ‘H’]L@HWWHIN@’W’]?V]U’]LIﬁ@'ﬁﬂ‘lﬂ@@u‘ﬂﬁ‘ﬂr



115

1 12
= A oA @

A (EM) mamﬁﬂmﬂmma HAraulunse- mwu&mmwﬂuﬂuﬁ%ﬁuw AN (EM)

o v a

dl a o = .:ll ) o a a o © dl % a
nuananueaely LL’]LZQEI“’WT]IN@’]M’W?V]‘LI’WUﬁﬁ’)ﬁluﬁ'ﬂ@u‘ﬂﬁ‘ﬂﬂL‘ﬂN (EM) namannang dAn

v
a o a oA @

ANHTILNIA-ANUANFANALAUNNQAWYIETRIEN (EM) NRARANLAITH was Wiqaustady

a

(EM) Nin@sannunely danaasiidunsa-snauansieiuiutinqduvisdaida (EM) inasann

tl59 asinaliadNAun19anm Nreeu .05

@

cal @ a =

Lmzﬁﬁf«;'ﬁuﬁﬂm@u (EM) ARARAINANALIANAR LN ALYIFETLE

q

<

f1 (EM) ANARAIN

a d

nN&eY waziF LL@V‘LL’W@LLV]‘J‘EI GILGH (El\/l)mmm’mnmaﬂum@@umﬂ Rl (El\/l)ﬁm'ﬁmmﬂ

Q

b

g

el59 WA Sig. windy 1.000 .193 waz .164 ANNAFUTITAINANNGA .05 UUEAIING

%

o A o o ¢ A ded @ A a & A
u’]Lmﬂ@’]ﬂI?ﬂ@’]Vmﬁ/]Uq ﬂﬂ’]ﬂuqﬂ‘@uV]?ﬂ@L@N (EM) NEapaINNINUIFAIA Nﬂ’]ﬂquLﬂu

a oA ©

nan-snalluansinsiufuTinaAwRTREN (EM) Aindmannninuuaziss uaztinqauidaisn

1
a A o <3

(EM) Nuanannans AA1ANLTUN2A-A19 il uanANTUAULNa AUzt alaN (EM) NUAR

q

annifsateltiadnAtynsanansz Al .05

A58 4.27 uamanisnlsauiauAeasefuedrANilungn-A1 ansaetneinde

i ”mﬁqgﬁ”ﬁ@ﬁuw‘?ﬁ%lﬁu (EM) via 4 50 Wdiani 3

iﬁaauvﬁﬁ nntana nAael umaly 5
Adu AnLaae 6.08 6.44 6.8 6.38
nnLnana 6.08 3 36 72 30
(.588) (.112) (.704)

nangl 6.44 r £ 36 06
(.581) (.997)

umalu 6.8 - g - 42
(.470)

b5 6.38 - - - -

ANANIN 4.27 uansifrauisuA1eassaguesAIANunga-as Tunsiinis
wdganissemsunnanandsmaiulatismuaaanszuas (Audnszuauiie) SuuNAIN
a og/ a a oAl @ 1 1 I dld 1 1 o 1
THABINAUNTERLEN (EM) WL 1uwqu1mmumm@ﬂmmLﬂumm-mq IRIAIBL

vhFounnsnatue il UNNATANIZAL .05



116

4.4 wuInatunisiintinuds

= a a o o o’l a [ 09/ a A oa &
’Q’mﬂ’]ﬁ‘LLﬁ?EILILV]F;I‘]_I‘]J??J'ZQ‘I’]ﬁﬂ’]Wﬂ’]?‘LI’]‘LIE”Iu’]L'ZQF;I’Q’]ﬂIN‘ﬂ’]M’]?WJﬂu’]’ﬁ@u‘VﬁﬂﬂL’PJN

(EM) NNARANNINTNATS (NGNALAN) NA9e LaSTH uazelis (ngunaaas) Tuszaziaan 3

a a oa @

AUpvinudn Wqduvisdaldun (EM) 9 4 1tia aunsnanedlen Andlas tsunmunesuds

wauaee wazdsunnitinsiuuazladuld wid i lddullnusnansgiuacuaunisszune

1 v
o Y °©o a aa e

tisanataslezinn 1. viavae endudaasnaindsnintdnfoatinqauvistdaids (EM)

v
o

nananndog liaruisnantBununnsiuuaslasiuld waziiqdurisdaids (EM) s 4 9iln
ausnyfudtadlunse-eng reiaetainds il Adunansuanidulniunnsgiu

AILIANNNTIELNEITNTINAINE AT sznm 2. TAvianue

v 1
Yo o =

patiuasagllfidntinqauyisddidu (EM) uanainnfoe uaely wazelis a1u1sn
a1t lun9ininudganniseanislunisaneniles Adlas 1Fuiuaaandsuanuaas)

1Bunatndunaylaiu wazdiusraaudunee-a1a Wi 1ng 7 16 weldaosldaauvaed

q

a < a 14

W (EM) Nnanannnansalunisindatindusas lduiiasanilss@ansninlunisingg

v 1
o o

Psiua s lusiumn

4.5 n1gandsisua
lun1zAneAseEanaandasall lEninisiBaineauilsr@ansninnistininunids)

AN 19981 AN ATUIAT I THIAANTZUAT (AUTNITUATIALE) HottinqAuviae

a all a oe/ v .,I/ 1 o
AN (EM) NEEanaInnINiamng (NGNAILAN) naqe weN il uazia(ngunaaad) Inasinnig

v v
o =

fusatei@anewininfoannqauvisdaidn (EM) 4 18 uaziinnisiiusaet191@y

o % a

WASTINUAALNqANYETRLEN (EM) 4 48n 8dtasnziaun nini@s taaviansfusaeting

NN 7 W

q

3

o)

) a a oA @

UNAUNTEALAN (EM) ANARATNuA L (ﬂ@:wmm) ANNITDAAATNITVHLABTHING ‘]

q
v
)

o” = va 1 a a oA @ all a 09/ 1 dl % o
ga9unade lEANINTNRAUYITTRLEN (EM) neanaINNINUIAA (NQNAILIAN) TIRDAANDINL

Q

INUAREURN LUEYANTL WINLHN WaZNaTIne ﬁﬂ@ju‘f?}m (2551 : UNARED)

a a ea @

Tnelsz@nsninndinistintiafoatinfaaqaurisda i (EM) INARAINNINEIag

a a oca &

(nguAUAN) NA%e WASTN kAT (ngunaaed) Tudnandau 1: 1,000 (H19auvadaLEN

Q

b

(EM) : B1de) luszazinan 3 dUn1dilAinaniimedsing o anag vivanilen Andlen



117

1Furnaadudaianuans Furnsindulazlaiu uazA1auiidunga-ene Nawd N 1ng 7

a a oA @

PaauyisdaLes (EM) 418190 1 lunnstnintndeauwnisdifesnallss@nsniwiiiasannly

Q

a ca © a

UNqAUNITaLSN (EM) HuuanBadaiasnsiuad LANEUNAANTALAARN WLATFE63

1
a

= & a . | ds, t:ll 3 Aﬂl o v 1
1%1[5]?@% gas waAnlulean wazimasnnulunisudn ANautinnlunistesaans

o

dnsauvizeluindg lias19llszANTAn Nan1ImaandldaanAAadiLNNuISaIad Tatn

L4
v a a

finarly (2546 : unAnsia) Tnaas uely, ananwnd WINNTL waTIAANG gFazian (2550 :

q

b4
a

uNAnEa) §Ans A0 10UA9 (2553 : UNAAED) LATINAWT NIT4ITTOL LATATING AUAF

o

(2546 : UNAALIA)



et
s
=D.
o

asUnauaztaiauanue

a o

=S al a a ) o 09/ al v o” a
N@ﬂ’]?ﬂﬂ‘]ﬂ"]L‘]_E‘?;I‘LILV]EI‘]Jﬂ?:i’ZW]ﬁﬂ’]Wﬂ’]?‘]J’]‘Uﬁu’]L'ZQEI""Q’]ﬂIi‘\i@’]ﬁ’]?ﬂ’)ﬂu’]’ﬂﬂuVI?ﬂ

BN (EM) Re@mannndne wnalu wazel5e wavisraynistingdm 3 4Uand aNNTNaTUNg

o

BAYIALALLE AR 1N91l72n1718saTl

5.1 494

TusudsanlaninisFaunaulsz@nsninnisinidaundaainlssannng

a

a o = Cs = v oal a a ea & dl
NuInENfenAlulagTNIAANIZUAT @uﬂm:ummu@mﬂmﬂ-g@umﬂfaL@u (EM) QB

AINNINIIAA (NANALAN) NAe weali LazelFe(nqgunaaes) TaaianisiiumAaatneii

o v v

@anewintinfiaetnqaurisdalds (EM) 4 98a waziinnisifiusaetini@audaintinsos

v
o @

1NqAWYIERIEN (EM) 4 1tin 8awmasigmun ntnide Tnavinniaiiusiaesng 3 3a lunn

A oA @

7 3 Inelsc@nBnanudsnistintnfoainfagqduvstiaidn (EM) HHan1maaaeaail

[

- ! = Ao A Ao o o o o
anuannfFausuAeavesilen dlen wecudanuuans Widuwas sy uay
A udunga-ane Tudaeenesin@s wudn FaetnaidantintnfeunaauYstRLEN (EM) 7
2

HARANNINUIANE (NGNALAN) NAYE WATH uazel3s (NdunAAeY) AvLA&ANYN 1,

a oa @

waz 3 HAilen wariBunuresudeiaruasanasninaal Inatnqauvistaids (EM)

v 1
%

pananuaeln aunsnanA1dlen uariFunnaesudiuasarasiagneinda liang an

=b_

a oa @

209A9NAD m@@umﬂm@u (EM) AuARanlse n&ae uaznNtinang Auansy Tas e

dl P% ! o c © a 09/ a A oA ©
‘LII’rJﬂ A1 Er Ve I G RN S IR AL 1’11E°11HLL[§1@252Q‘]J®’1‘1)1 AVLUNATNTUALRIUIQAUNTLDLAN

o o

(EM) N lun191117993 3 dllandf Aaanuuanaed 9 NE a1 AN NanANTZAU .05

v v
v Y o a a ol a

mq@m\imLaﬂwmummﬂm%umﬂ@Lf?ﬁu (EM) ANARANNNINUIIANA (mjumuqm)

q

v
o

n&og waaly uazel3 (Nguneae) AwWsdUAn 1, 2 uaz 3 HAnTlan anasrna AL lng

a

N
- P A a o | Ao o | L A
uq’Q@u‘W?ﬂ AlaN (EM) Nuanandy @’]Nq?ﬂ@ﬂﬂqsﬁiﬂﬁﬂ‘ﬂﬁmQ@ﬂqqqu@ﬂ N']ﬂV]QQ

v
o a a o @

SR9ANNIAR WIAUVIFTRLEN (EM) ANARAINLASIN NNUIANA kasn&ne AnNaisy Tnsan

Q



119

Flann I luwiardunnd s uunauainveaiiqaunsdaes (EM) nldlunnstindmiae 3

q

4 o

dlandf TpnuumnsingaseliadAtyneatianszau .05

et @amintnfoatingauvstalds (EM) IRARAINNINTIAS (NGNAILIAN)

wialy wazeli (ngunnaeg) FansdUnnuid 1, 2 way 3 F1Burnunndunazladuanag

a oa &

ANAAL TnatinqauvstaIen (EM) TNAaAINHEY arunsnaniBuiminsdiunas lasii 909
FREiNTNIAY HINTIGA TB9AINIAD 1NIAAUVTHALEN (EM) NNAAANUANTN uaznINtAIg
4 =

panaay TnenBunarinduuaslesiu lfluusazdiland auunausiinresinqgaunise

'
o aaa

Adu (EM) 7l lunnstntadie 3 4dand TaanuunnmneedneliadnAyn1eadanszau .05

[
o o Y o a A oA @

wrAN BN TRkl aassnat et ds RNt nsaeinaausTaLEN (EM) NNARAN

NA%e FILARUANYN 1, 2 1Ay 3 HAANIUAINAAL

v
v Y )

FoatianAntnnfasinaAuEEaIEN (EM)IRARAINNNTINANE (NGNALIAN)

nfog uee Ty wazi (ngunaaes) AIAdLAN 1, 2 uaz 3 HArANTuNIA-ALANTY

1
a a ol

puanAU Tnatinqduvisdaidy (EM) inanainuasiy anunsaliuaiaauiidunsa-sneang

o 1 091 a v v % dl A o’j a a oA @ a; a % qI/
Aatei@alidin1ng 7 1nnge 9998901A8 1IRAUNTERLEN (EM) NNARAINNAE b3S

q

LAZNINUIANA ANNATeU TagAANNLITNNTA-A9N tE lLLFARZAUA Y ANLUNANTLAYDY

v
A oz o o aa

o a = @ d‘ I o o 09; o o a 1 1 A o
UIAUNTLUBLAN (EM) Nl lunstingdavis 3 duan HAMULANA WAL WNHULATNATUNINADN G

Nazpu .05
a ol QI o 1 osj = dl ) v Y o” a a oAl @ ai
LAZATNNITILATIEVALACNAULDIAIREL WUNALNLIUAAILUIFAUNTEALDN (EM) %
AN

HAAAINNINEIANEA (NANAILAN) NAYE WASTH LAZHEY (NGUNAREY) WU Arat TR
' v o oy o a Aed s a = a o = o
NBULATUANLNTAARUNIAUNIEHaLaN (EM) 4 TUA NNAN1TIATIEHALASNAUMUNDUNY

2 oA A a r:s
A Nawaesla wazinaumsiu
ANHANITRAIENAaeddINtsnagdifdn Wiaduvisdaidn (EM) Nnanannuwmaly

(%
o a A oAl &

aunsntintpamunInrassaetinede lfnniga sa9a910 Aa TaAUVTERLEN (EM) 7

q

NARATNESY NINUIANA Lazndne aaNatsy nglunisasumseildnisimailunng
a e A = a A = [~3 09/ o o ] =
ALY Aa Ulam dlas Usuinaesudaiaouaay szl Auilunge-ae Laza
LAZNAY wmﬁmmmwLﬂuﬂm-mqﬁsimmmeﬁmmﬁmmu@m’m:mmﬁﬁm’m

=

A I 1 1 o 09; =] a A
21AN3UIZLAN 2. AR ANANLTUNTA-AY WAL 5-9 iauuA wazdrn1InanaAilen Tlen

v
o

rasudvuauany tuuazliuld widnlAdelidulduninsguasuaunisszua

Aeanananslszinn 2. THvsnun



120

5.2 ALAUDLUL

o % a o “g/; dy ya o QI a <3 v dl
ANNTLUNITINEATIU ﬂmzaq@mmwmmuﬂ?:mu Lazdaldualusu1elsznim

o

vnaula iadudssTamilulantasalyd Tneusiatly 2 401 fan

5.2.1 AALAUALUSAINIUNITILASIU

a A oA &

5.2.1.1 A1INN193a8n L4 nsUiat@afeqaurisdaed (EM) ludenng
Ay ia N — 4 v d .
naaead lin1sszunaanianinidn Bl ldaunsnanndaumiuaals Wesanndanig

naaasNruIAaNN 1A AR Tansannadllludanimaaasld Arntlaldenimaaad

|
a a

Wwaliidinsszunsainialudimaassienqaurisdayfviieandaull i lunstaaaany
a a 6 QI 3 14
A198WIE uazaAnAMILLE

5.2.1.2 a1nn13998 WU wa lindiunanilulanengalidastinunldlu

k1l

v
o v

T sZlaiannnsnaatinnuiniunalesiul peslidenlinalifiih uaiAniudes
P 1¥lunnvsn Aagnansarintainde1Ea
5.2.2 Faiauanuzduiulunsisansnall
5.2.2.1 WelilEuansintntindeilEnanni uavsvazinannstiniada
mv-vmﬁl%ﬁ”ﬂ@ﬁuﬁﬁ%l,ﬁu (EM) équﬁwﬁumiﬂgﬂﬁm‘fﬂ W1 BTN R8N b LIWEW
5.2.2.2 Av3RNNTANEN 3N TaLRe UTTuIee T daureanns Mua i umas

47a TuilEuranunnsa19iy aldnauiBuinaeanaldnwanzanluni129 8 N e nn

1
a oz a K

Aauvisdadan (EM) Weldlunisiniaundelius wasdidss@nsnmmteau
5.2.2.3 A2sHNNIANEIA AW LR NNt TR A eqAuviTdaIeN (EM) (i

a

UnninsinTnsqAunIteLex (EM) dndidss@nsninsnaiuatnals



LANAITD19DY

NINATLANLATRY. 2544, WIS HTTORRLETNLAZTNERIIARBNUIITR W.A.
2535. [ﬂﬂu‘laﬁ] Windeléann http://www.pcd.go.th/info_serv/reg envi.html,
10 §U2AN 2556.

a <4 [
nsugalsznu. uithl. msldqafuviddniidszangmwudedidalumsuiulsaumn

& o v
un. [aaulard] Wintsléann : http:/kromehol.rid.go.th/research/rid/pdf/em. pdf,
15 8U21AN 2555.
as & o 1%
nsulsesnugaanmnesy. nihl. Anwoazeeaaninde. [saulml] Widdldann:

www?2.diw.qo.th/PIC/download/info/water.pdf, 15 G431AN 2555.

. 2553. mnuana. [eewlat]] Wndeldann :
http://molasses-review.blogspot.com, 10 §nT1AN 2556.

M ananuialszmalng. 2546, TasensEadtiNenswanagessiu. the
Uszaduwug nulw, ngamne.

naslnaunnig nssewsly neTnsaatensnige. 2530, d5e. [aaulail] Wadeldian

http://bewty-drink.blogspot.com/2012/05/blog-post _5548.html, 10 §NTIAN
2556.

\TaeeAnR gondAulsand. 2552 msthiiadude. Rua%ed 3. ARsusn1sRa,
NFAUNNY,

fiaen Buazly. 2546. “srmumsienisAnundasdiuianzanyes EM ame
wazlsrAninmwaas EM lumstiimin@e | nedAnuaszihasnn
aoniustaguasign” anginermaniuasmalulat. anniumaiy
uAslgu.

Insas wely, gndnwnl wevudu waziReyina fFuziau. 2550. “9189IUN9ISE
msAnunisldqduvdaadn Em) lumsinimfudslssanns
NMINENABINBAYNMNEITAIN.” AnANEAranfuazinAlulatl. uanende
?ﬂ'nﬁ{]umg'wmu.

. wthl. quvidlulendu. [eaulmi] didsldann:

http://www.janchawan.com/bioclean-2(th).html, 15 §NF1AN 2556.




122

¥ = ]
1@NA1921984 (AD)

o/ o 8‘ _~ o
anslae Seulae. 2539, msdmanisamnInn. 159qrasnsalumAnenae, ngamne,

gusuadugrnn. Nl wasla. [eawled] dideléaan : www.bionutrics-hy.com/tag/

wAIlN-AMAINIIBRING/, 18 NNFIAN 2556.

v

Fhng Aoliiuna. 2553, “‘Anwminiinhidevhiagnsrunainfieqduriiiaitu.”
aneninusifFygnin (AWt RIINREN). ANZAIBITIRTANERIIMY
iR, NMIANENRENIATATN.

myles Baz. 2541, malfiRsutidnginedammiamatan. wlalas
argler 21AnIR. dinfuganwla, ngamne.

widnuo] gossouRila uazifen gassauiitia. 2548, qadadnemalal. dninfud
RRIRINTOINMNANENGE, NTINHL.

weyansad wanw uazweding dnguans. 2551, “srEumsIsemaufFaudiey
szananindeannissemsdaeiaduria EM Andnaimidx 1
azavna uasihdullesa (nsdidnw: Tasamsuminenaesaiy
uATTEAN).” AnAnemanfuarmalulat. wmidnendusaiguassaiun.

WwiyannA Aanfias. 2545, NA9EL. Furesad 3. ArtinfnumAne st inERsAnans,
NFUNN,

1o Baeey. 2556. @nansdl. Aunwal, 4 nuaniug,

Inadl wanesiuanga. . medseiihussind@edassiu nalsny
ARIMNTTH, NPUNNY.

C . awndee. [eaulad] Wadeldann

http://www.kroobannok.com/blog/34199, 24 Qumﬁué 2556.

& o= . . .
Cutld, awelss. [eaulai] Windel#ann : www.oknation.net/blog/horti-asia,

24 NUATNUE 2556.
Cutll, awusela, [eeula] Windeldann : http://www.tigerwas.com/tag/

wmalil, 24 NUANWE 2556.



123

LANAIFD19DY (AD)

a i dy - s Qs & Lg
uinaivenswuyguaulng, 2554, aRnduRdanwanundasatuiag. [aaulad]

ﬁn’q‘:‘miﬁmn . http://floodwisdom.mabhidol.ac.th/Knowledge/Nova

Watertreatement/nova watertreatment project.html, 24 Quﬂ’lﬁuﬁ 2556.

fhudu Aumaned. 2541, gllansiiudsesnaiReguu, aunpaAransAsLankex
wistlsznalng, ngamne.

fhudu drumairsd uezsiuing dumanml 2551, Afledasziamnmin, RanvinFait
5. [3aNNNRHIAINTOINMNINENRE, NTINNE,

MAUY NTAATTOU UATATING FURe. 2546, “MaAnmnilsz@nBnmrasafuvidaaiay
Tumsihtinlaiuantesnlafuresiiudmiteems.” armalulad
Fauanden Anzmalulad. uvansdumnansay.

Ades wmndu. 2556. @1ansdl. duNEl, 4 NN,

Insnduinmmsuazmatuladidndlml. 2548, medanisraadeguTuati iy,

[eaulaid] Wirneldann : www2.it.mju.ac.th/dbresearch/raen/index.php,

25 1N$1AN 2556.

Asema 2eilsoiug uazatuy, 2546, “UstAnBaImans EM lunsaintuueslaiuly
Yinide antsenialaenening.” 919815398 Ne. (UA). 3,2 100-110.

ANLEINBLTN UATINUWINBATEITUTIAAILT. 2541, meldaiantiniainde : ms
Uszandldaduyiddidnainsssummiaganin wardawandanluiuil
BEANTNNTNNA, NTINNY.

Au EM naluladl Tranenunadn@af Swmdadeum. 2546, lszaunsainisld EM lu
Tsangunain@en Sawdndeumn. [paulad] diateldan:

www.chivavithee.net, 25 NnsAN 2556.

o o = 9/ o a o a & - v & v
aonundnnssunsdeng amdtniion. aihl. nsthdadude. [aeulad) dindlben

: htto://vaw.il.mahidol.ac.th/e-media/ecoloav/chaoters/chaoters water13.htm,

18 §U91AN 2555.



124

| 24 -\ 1
L@NAI921924 (AR)

answynsuinediuiuiencny. sl ndae. [eauled] windeldan:

http://kanchanapisek.or.th/kp6/New/sub/book/book. php?book=30&chap=6&pa

ge=t30-6-infodetail01.html, 25 NUATNUS 2556.
o - 4 a o < a o
a5aon Wenamid. wthl. saudlde TseRwuimdlufenuaznisiiad, namme.
o/ o L3 o /s 3’ <
fu Aerudlnyad. 2552 svuiniaunde : madanld niseanuuums
¥ k4
AILAN UAZNITUNLIYMY. viail, ngamne.
fuie Ayt 2544, mmiiamna. [eeuladl] diadaldan:

http://www._tistr.or.th/t/publication/page area_show bc.asp?i1=83&i2=15,

25 HNTIAN 2556.
o o = a < a
gnsde Walidna. 2547, waiianslszanaldafuvisanfldlss@nanwlunmsn@ngsa

IFansfn szas Uadnd uazRuandan. aoniidouasimn anidnenag
Aailng, uasdlgu.

qun &anenilnsal. 2550. naluladindle Al 2. npRTAAnssuRaInden
ADUZAAINITNANGRAT NMIANNALINHATAIAAT, NTUNNL.

qLNR gl 2548, ga%ﬁwmmufmﬁu. AinRaiiiagiIAINIINMIAMENAE,
NFANNL,

gse970 ANARTA. wihl walulaBnstindatindadan.. wafiGeduassiuas.

faawlatl] Wddsléiann:

http://www.nia.or.th/innolinks/200612/innovambassador.htm, 24 qumﬁ'uﬁ 2556

diinuRaILAnanAaniuasinalulatiuienng. 2548. quafFuuenitusiedn.”

Science in action. 5, 4 : 23.
- L4 3’ L]
aefmanTdanssy. 2554, qauviFdiTminings uasiineld. (eaulal] RRRNE

Q1N : http://www.youtube.com/watch?v=yDx1xG0vi-s, 10 4NFIAN 2556.

asa7sey TuAN. Nihl. andswanaan. [eeulal] Wnneldann:

htto://cw.rmuti.ac‘th/sourceltﬂﬁ'ﬁmqﬂé’ﬂuluniﬂ 301.htm, 15 NNTIAN 2556.




125

ENH19DN9D4 (AD)

agouassey wisneufesh, it leenfdl uaziennlld qunsivingd. 2539. “n1san
Bunaugsenslutindelaesidy’ asansiee 2nunsAans (And.). 30
211-218
a30U27904 MRINBLIAEIH. 2549, Qaﬁﬁwmmmmeﬁﬁ%’nfﬂ@ﬂ . landslsznaunis
A2URTN 419484, NAITNAATIANEN ALLANENANART NMINENGEINEATAIART,
NPAUNN.

aig suln. 2554. pdnmstfatindndenquiitd” inwAsnsTNSITNEIA. 14,9: 26-
33

iy fult, 2551, inwmssssuTRlszena : winns wuaAn nallml el
Uszindlne. dninaunaningsniuazinatulatiuiens, Unusnil

APHA. AWWA and WEF. 2005. Standard Method for Examination of Water and
Wastewater. 21% Edition APHA Inc. Washington D.C. 1268 P.

Diver. S. 2001. Nature Farming and Effective Microorganisms. Rhizosphere |L:
Publications, Resource Lists and Web Links from Steve Diver,
http://ncatark.uark.edu/~steved/Nature-Farm-EM.html

Kobayashi. M. 2000. “Waste Remediation and Treatment Using Anoxygenic
Phototropic Bacteria.” Anoxygenic Photosynthetic Bacteria. pp. 1269 — 1282

Pfenning, N. and H.G.Truper. 1989. Anoxygenic phototrophic bacteria. pp. 1635-1682.
In J.T. Staley, M.P. Bryant, N. Pfennig and T.G. Holt (eds.). Bergey's Manual of

Systemetic Bacteriology. Vol.3. The William and Wilkins, Co., Baltimore.

USDA Nutrient database. w1l asArmslaguinisussta. [eaulmd] dindeldann

' http://www.doctor.or.th/article/detail/11213 24 Qumﬁ'uﬁ 2556




NANUIN

MNMARNUIN N ﬂ’]%‘%Lﬂ‘J’]Sﬁ

NMMANUIN U HANTITNAXDN



78

NMANUIN N

NN99LATIZH

< &
1. nsvndsunasandanazaralanauum Iaald Hand Refractometer

1.1 UANN19

| |
Y Y ' o A

asazaneNNidndusnaiuleussdesdnu azifianisdinm uwazliaAseiinmasaias

o &

! o '4! o o 1 =2 o Y o | v v %
mmummnmﬂmuwuﬁm\‘mmqmmmﬂ?:ﬂﬂmﬂmmmmmmemmma‘mmﬂm

N34 Hand Refractometer 1N 31 uaaudsnazanalfianun wialdlss it

ANNUINU (Sweetness) i1 NglAa (Glucose) Winlaa (Fructose) gTasa (Sucrose) @9pn

v
%

. Q‘I ! ! 4 ¥ Og/ a a = rdl Y 09/ o
Brix Nanwiiluatsanassmudinduiiniannaiiauaznsnguvstnazans 16 luninmsini
1.2 298015
1.1.1 finazennuduiiniaauazainlsduseasassunsalniinasuazidnli
£
7R
1.1.2 NEAUINAWAILULFTN 1-2 van Tatipsau aliuinaunszanaioiuinaas
15379 2233asi 1 inasanA A ntunanIwaudni waziusaaalindy «0” Wallfuunga
WnnANgzan T TNanAS
1.1.3 Mnaengesaatinanfieanisinudavs nasui3an 1-2 ven
1.1.4 dadnasauiialdifatinanszanayioluialady sedeasin1ianasainis ey
azn A naulene 1l

2
o o

. — ey, A & A o P oA
1.1.5 Ha9AUARNT WaZEIUAINITALIEUIRLFARNARNLANUNAN AININ N1 ATE1Y
P 1 a rd‘ = S o @ 3 < 4:4‘ 14 :; ° o
IRwdeeniuesauing danauvindunefidusuesudsnazaralinaunn (Srusuniuees
dn9nazansld sie 100 NFNARIAIFRBEN)
1.1.6 WnszamdnaudidaedenfnegiuiFaueeniasinaanazeanfonin

nl/ < 4 v
naulazida 1w


http://www.foodnetworksolution.com/wiki/word/1014/glucose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1098/fructose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%9F%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B9%82%E0%B8%97%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/0978/sucrose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%8B%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/0215/brix-%E0%B8%9A%E0%B8%A3%E0%B8%B4%E0%B8%81%E0%B8%8B%E0%B9%8C

-
(=]

T R ——

o

w
w -
[=]

o

@
2
2

NN N1 LAANANEIUENI9911AT Hand Refractometer

17.|m . http://www.lek11.com/product.detail 0 en 59266 (2556)

AW N.2 UARILATEY Hand Refractometer

2. nsaAsziitsunnuwaanaaas 1agld Vino-o-Meter

2.1 uanng

79

81N e azaan gUnsalidunaesufiadn o Wdnlsunueaneaed (%viv) Hlu

r,;]' | o 1 d” d” % < dl 1
’ﬂqﬂﬂ‘j‘m‘l’]‘ﬂqﬁﬂﬂ'ﬂ'?lm'l\‘i@'ﬁL'W'1ZLL@Z@’Wﬂ’]@;‘iLWﬂulﬂ‘ﬂu”ﬂﬁmﬂU‘ﬂﬂ\‘lLL?IQVI@Z@’]H@%I:LH

ANTATANYTI

2.2 35019

2.2.1 MANZALAA Vino-o-Meter FQ8IUNNAL WALTU1N 19LI

2.2.2 gaansazantld1aednefiuuy sxdsadn liidnesannia ansazanaasliansg

ANuLlansas Vino-o-Meter A9NIN 0.5



80

1%

2.2.3 Wadsazaneluagiaiaaed Vino-o-Meter WAIAINEE1BALBANDERAT L
9NN N.5

2.2.4 AnflEiminend % (viv)

NN N.3 Uan Vino-o-Meter aunsaflidnueanazed

17"|N’1: www.thebrewshopuk.com (2556)

NN N4 WAASTUABUNITIALBANDERA bAgl Vino-o-Meter

17"|u'1: http://www.stillcooker.com/materials-vinometer.php (2556)



http://www.google.co.th/url?sa=i&source=images&cd=&cad=rja&docid=gdp0TyW_6Jw5tM&tbnid=CKRi-AkCJvBErM:&ved=0CAcQjB0wAA&url=http%3A%2F%2Fwww.thebrewshopuk.com%2Fcontents%2Fen-uk%2Fd9.html&ei=CSJEUeypG9HyrQePjoGACQ&psig=AFQjCNGSeTR6BwiXNMpf9D6E0JwwiJ2H7g&ust=1363506057484383
http://www.stillcooker.com/materials-vinometer.php

81

MANUIN U
HAaN1TNANaN

1. NANITNARDITUADUNISRENNALTRIAUNEE

A998 1.1 N3 lNRANa (%Brix) 1esqauvisdine linanen uealudunaunisaeandn

2

ELERINEN]
Fu smouan desssnd wilidne S cerevisiae S cerevisiae
UNIN EDV492 EC118

Budu 5 5 5 5 5

5 5 3 4 3

10 4 3 4 4 3

15 3 3 3 4 2

20 2 2 3 2 2

M99 2.2 N3 kINRNA (%Brix) 1esqauvsdiie linaneniuealudunaunisiaaenin

v
A a a 6 o a

R AUNTENAIANUTLAe INANd 40 HAaRaRT

q

ud AYALAN \Tasssngd  wiledna S cerevisiae . cerevisiae
“uN EDV492 EC118
G 2 02 3 2 2
VESIET 22 22 23 22 22
paeluana

3 22 19 19 21 20
6 22 16 15 17 16
9 21 12 11 14 14

12 21 9 8 10 9




82

>
a a Cal

2. NANITNARDITUADUNITUNNUUIALAN (AALARNLTRAAUVITHNLUNIZAN)

Qq

2.1 gaumaansrasayulisug

A1519 2.3 UTHIuIANaLAZIEN11eaT8919n AL AN Tud AT Ta L 3 FiN

AUN Control
¥ena (%Brix) LANUAR (%V/IV)
7 2 2
14 2 2
21 2 3
28 2 2

2
a oA

A9 2.4 TN ANALAZIENBOATIANNITR 37N TN A Iwdouiae v astyluify

Tud \Tasssug
e (%Brix) ¥AnA (%VvIv)
7 4 6
14 4 8
21 3 8
28 3 6

o’l tzlld a al v ] A ng
M1919 U.5 ﬂ?ﬁJ’]mu’WﬂﬂLL@ZL@VI’]H@@‘HQﬂ‘V]ﬁJ’i@u‘i’]ﬁ“?ﬂ,uLLﬂ\‘i"ﬂq')ﬁﬂ’mlu@ﬂ]um@@ﬂﬂ‘ﬂﬂ\?

SNTEUEY
Fui qaunsulet9mann
e (%Brix) LANIUBR (%V/V)
7 3 8
14 4 10
21 3 12
28 3 7




83

ANSI9 U.6 LFNINANALAZIANIURAUIANNE AR S. cerevisiae EDV 492 lugnuinaadia

SNYEHoEY
Fun S84 S. cerevisiae EDV 492
¥AnA (%Brix) LANIUBR (%V/IV)
7 3 9
14 3 11
21 2 11
28 3 7

A4 2.7 TN UANALAZIANIURAIIANNERR S. cerevisiae EC 118 Tugaulnaana

SRR EN(EY
Fun 84 S. cerevisiae EC 118
YA (%Brix) LANIUAR (%V/v)
7 3 9
14 A 12
21 2 13
28 2 6

2.2 dyuuaanarasnyulis

A58 2.8 LBNIUENANALATIENIUEATEITIAAILAN IUdI LA BTN DI TGN

’3Ju17ll Control
¥AnA (%Brix) LANIUBR (%V/IV)
7 2 2
14 3 2
21 3 3
28 2 3
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k7 v
a A

A58 2.9 LBNIUENIANALATIONIUEATIATINITOFTINT A IWAIUNA BTN DUGH

Tud \Tasssugn
Wmna (%Brix) ¥AnA (%VvIv)
7 6 7
14 5 10
21 4 9
28 4 6

A54 2.10 13HNTNANALAZIENILAAIANHAAWYFS e uun Tugiumaaiaaag

q

UUFN
Fui qauvsuleatnauann
¥1AnA (%Brix) LANIUBR (%V/V)
7 5 8
14 5 11
21 5 14
28 6 7

A5 211 B3HIUTNANALATIANIUARUIATNINEER S. cerevisiae EDV 492 Tugnuiiaaing

UBIULUHN
Fun find S. cerevisiae EDV 492
¥ANA (%Brix) LANIUBR (%V/IV)
7 5 7
14 4 10
21 3 10
28 4 7
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A58 .12 FHUNANALALIONUARUIANNE A6 S. cerevisiae EC 118 ludaulnaana

UBIUYUFIN
Fun 84 S. cerevisiae EC 118
¥AnA (%Brix) LANIUBR (%V/IV)
7 5 10
14 53 11
21 6 13
28 7 8

3. NANISVNARBITUADUNITUNNUUIANAN
A15149 2.13 FunniiataLazianiuaalunszuaunisusnlilfunnia Ingmaassuans

Tudendny 1

Tud famsindi 1
Bunnsiena (%Brix) UFunauanuas (%viv)
7 1 0
14 2 3
21 2 3
28 3 4

A1519 214 FuutnaaLazieaniIuealunszuauni1sudnlilfuimnia tngimaassuans

Tudendni 2

Tud famsindi 1
Bunnsiana (%Brix) UFunauanuas (%viv)
7 1 0
14 2 3
21 2 4
28 3 5
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A1519 2.15 15U tNAaLazianIuealunszuaunisudnauianane ludendng 1 lag

A luutledinonunn

q
ui qauvise lunlsinausn
Paosima (%Brix) Sunaaniuas (%viv)
B 25 4
2 19 5
4 12 11
6 12 12
8 10 13
10 7 16
12 7 16

A1519 2.16 EuutNmaLazianiIuaalunszuaunimdnauianany ludandng 2 lag

= &

eldm S. cerevisiae EC 118

Vuﬁ fidn S. cerevisiae EC 118
Bunaiana (%Brix) Usunauanuas (%viv)
B 25 5
2 17 7
4 11 14
6 9 15
8 8 16
10 8 16
12 8 16
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25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

h & Teck Limited

logy Comp

Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name : uwrinmmamraluladrmnawizuns
Address :
Sampling Point fdmeanlseatwns

Type of Bample 2
Sampling Method ]

Wastewater Sampling

Grab

Sampling Date Y Febuary 7, 2013
Sampling Time Po1330
Sampling By i

Physical Properties :

©oEa P a_a 3
Uk UFLARDD dasnawdiwivann, dnfwwduan

LRul 1381 nUUALARIATI W1719A 811 1waunade TmIanTanmunIUAT 10800

Analysis No. : WW0130/2558
Received Date :
Analytical Date :
Report Date
Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

February 7, 2013
February 7-14 2013

February 18, 2013

Dried at §

"0il & Grease tric Method

Partition Gravir

Parameter Unit Method of Analysisl/ Anal_\'sls" Result
Electrometric Mcthod (pH Meter) 5.52
T: 00 embranc [-.']ccl‘rp‘d‘c Methed | 2330 |

Chemical Oxygen Demand Closed Reflux Method

Remark ; " Standard Method for Exarmnation of Water and Wastewater, 21" Edlitican, 2005,

Rue A [F— 2

] - TRESEACH 5 TECHMOL GG GO LT
(Ms.Ramita Taengthai) lam.r-f»niwlal--r-d N Badbi
Analyst No.2-099-3-2416

s - G
=) N
e

(Ms.Panicha Promchai) =~
Lab. Supervisor No.7-089-A-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-017, Rev. 00, April 30, 2009
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HAFLATIZUNURINITINLAA2EUNIRAUVIEERLaN (EM) THmsng 9 Tu

Environment Research & Technology Company Limited
¥ f . 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
COVI_Tescarch Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name : uwrineanna luladismsnansuas
Address : ienfl 1381 nuwAamInTIM LUIIdE swAuade TIRTANTINWAWIRAT 10800
Sampling Point t shilagai 14
Type of Sample t Wastewaler Sampling Analysis No. £ WWO130/2556
Sampling Method : Grab Received Date : February 14, 2013
Sampling Date t Febuary 14, 2012 Analytical Date : February 14-21, 2013
Sampling Time T o1z00 Report Date ! February 25, 2013
m’m By *  Ms. Nuita Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

Physical Properties : A fifwias Gncnawiwauunn, dnfwwduinn

Parameter Unit | Method of Analysis1 An nl_vsls" Result

Oil & :
Chemical Oxygen Demand

setric Methad
| Closed Reflux. Methed
Remark :  Standard Mathad for Examnation of Water and Wastewater, 21" Edilion, 2005,

» G

Rt & | T—ft——
Emrm e L ECHNOL DG (I s

(Ms Ramita Taengthai) o ho e {Ms.Pimicha; Promchai) =

Analyst No.7-099-3-2416 Lab. Supervisor No.7-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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vir & Technology Company Limited
7 25/113-114 Moo & Soi Chinaket 1, Ngamwongwan Road,
rescarch Toongsonghong, Laksi, Bangkok 10210
Tel. 0=2954=7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name : wwrinenaana lwladmuananszuas

Address P lawil 1381 ouwfiuasinTy LN Eie wanida TIWTANTINWURIUAT 10800
Sampling Point R J‘wﬁaqm‘i 1.2

Type of Sample I Wastewater Sampling Analysis No. s WWO0130/2556
Sampling Method : Gab Received Date :  February 14, 2013
Sampling Date P Febuary 14, 2013 Analytical Date :  February 14-21 2013
Sampling Time 1200 Report Date ' February 25, 2013
MFM By = Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

Physical Properties : _ .. . . -
P Qu diwias desnawdvuwnn, Infwwdwinn

Parameter Method of Analysisl/ Analysis v Result
pH Electrometric Method (pH Meter) 5.2%
‘Biochemical Oxygen Demand | mgd | 5-Day BOD
Total Suspended Solid e/l Dried at 103
Ol & Grease n;;-:,-'l Partition Gravimetric Method o B 6%
Chemical Oxygen Demand mgl Closed Reflux Method T o 1,745

Remark ; | Standand Methad for Examnation of Water and Wastewaler, 21" Edition, 2005,

e G
R % Y. b

(Ms.Ramita Taengthai) (Ms.Panicha Promchai) i

Faharutors Registered Ma =00

Analyst No.2-099-3-2416 Lab. Supervisor No.2-099-f-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Roacd,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0=2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT S

Customer Name : wwiinmannaluladrouananszuas

Address D laed 1381 ouuALARIATIY W1 E T rRnade TIWIANFANALWILAT 10800
Sampling Point g d‘ﬂﬁﬂﬁuﬁﬁ 13

Type of Sample : Wastewater Sampling Analysis No. s WWO01 302556
Sampling Method ! Grab Received Date : February 14, 2013
Sampling Date * Febuary 14, 2013 Analytical Date : February 14-21, 2013
Sampling Time P 1200 Report Date :  February 25, 2013
Bamlﬂllll By :  Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properti 2 4 K
Ll afw difmRas daznaudawnn, dnfwmiuinn

Parameter Unit Method of Analysisl/ An al_rsis“ Result

rH Electrometric Method (pH Meter)

| mgl | 5-Day BOD Test, Membrane Electrode Methad

i —

Closed Reflux Method
Remark ;' Standard Mathod for Examnation of Water and Wastewater, 21" Editon, 2005,

R i L

. " AT RESEACH B TECHNOL OV G, LT - ; S
(Ms.Ramita Taengthai) . (Ms.Panicha Promchai)

Analyst No.7-099-3-2416 Lab. Supervisor No.3-099-f-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

rescarch

ANALYSIS REPORT
Customer Name : wwrinendomaluladsmsaanizuns
Address t AT 1381 DWWALRRIATIA wnaadET wanade FTINTANFANWUWTUAT 10800
Sampling Point : ahfsaai 24
Type of Sample ! Wastewater Sampling Analysis No. t WWO0130/2656
Sampling Method ! Grab Received Date :  February 14, 2013
Sampling Date ! Febuary 14, 2013 Analytical Date : February 14-21 2013
Sampling Time P 1200 Report Date ! February 25, 2013
Bampi.ing By ¢ Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : Ju e Saznawdruawnn, dnfwnilu

Parameter Unit Method of Analysisl/ Analysis Y
i ol (il
o

Chemical Oxygen Demand - - mg/l Closed Reflux Method 1,749
Remark : " Standard Methaod for Exarmnation of Water and Wastewater, 21“ Edition, 2005,

=5 G,
Run Tk R

(Ms.Ramita Taengthai) (Ms.Panicha Promchai) ik

Laharwtors Hegistered Na 3-00

Analyst No.7-099-3-2416 Lab. Supervisor No.7-099-f-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@ enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name : wwrineaomaluladsmanawsuns

Address e 1381 OUUAYRFINTIY wradEe wauadie T IANTANWUNILAT 10800
Sampling Point : \fﬂ‘ﬁbaa!aﬁ' 2.2

Type of Sample 1 Wastewater Sampling Analysis No. + WW0130/2556
Sampling Method : Grab Received Date : February 14, 2013
Sampling Date ! Febuary 14, 2013 Analytical Date : February 14-21, 2013
Ba.mpllng Time Ioq2.00 Report Date H Fabruary 25, 2013
Bamlﬂlng By ¢ Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

Physical Properties : .y, iifivias ilnsnoudsownn, dndwmiis

Parameter

Unit Method of Analysisl/ An n]_\-sis"

| Chemical Oxygen Demanid

mgl Dried at 103-105°C
=l
gl Closed Reflux Method 1,743

Remark : ' Standard Mathod

for Examnation of Water and Wastewatar, 21" Editien, 2005,

_ B >
. e T Nfrewalo—
%‘Jﬁ o [ e lor —
(Ms.Ramita Taengthai) o T R 05 O T =

et e St i linak: -y (Ms.Panicha Promchai)
Analyst No.2-099-3-2416 Lab. Supervisor No.3-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009
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B’ b & Tech

logy Company Limited

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.ih
www.enviresearch.co.th

Customer Name :
Address H
Sampling Point E

Type of Sample g
Sampling Method :

Sampling Date g
Sampling Time :
Sampling By :

Physical Properties :

ANALYSIS REPORT

& a -
UWIINENaL Lﬂﬂ‘[‘uTﬂil‘ﬂ‘ﬂlhlﬂ AWITUAT

il 1381 NUUAYARIATIA WI9ART1e LwAU1Ee Sin

P g
wWINaIan 2-3

Wastewater Sampling Analysis No.

Grab
Febuary 14, 2013 Analytical Date
12.00 Report Date

Received Date

IANTIMWUWRIUAT 10800

: WWO0130/2556
H February 14, 2013
H February 14-21 2013

| February 25, 2013

Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

o oaa A oA Py =
U AELARDD fiasnawdiwiwunn, dnfwwiu

Parameter

Unit

Method of Analysisl/ Anal_\'slsl'

ometric Method (pH Meter)

mg 5-Day BOD Test, Membrane
Totwl Suspended Solid me/l Dried at 103-105°C 208
Ol & Grease | g/l Partition Gravimetric Method | I
Chemical Oxygen Demand - mg/ Closed Reflux Method T 1,730

Remark : ' Standard Method for Examnation of Water and Wastewater, 217 Edition, 2005,

{Ms.Ramita Taengthai)
Analyst No,7-099-3-2416

Laharutors Registered Na 300

(Ms.Panicha Promchai) o
Lab. Supervisor No.7-099-7-2414

i
) "flr-;nu-é“‘*—— —
o

3¢

DO NOT COPFY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APFROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFPLE (S} ONLY
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Environment R h & Technology Company Limited
25/113-114 Moo 6 S0i Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name : wwiinnaomaluladsmuananszuns
Address : el 1381 nuuﬁgnaaﬂﬁm WA waunade n'im'i’ﬂngamwumuﬂ's 10800
Sampling Point P owafiegad 34
Type of SBample t Wastewater Sampling Analysis No. s WWO0130/2556
Sampling Method { Grab Received Date : February 14, 2013
Sampling Date : Febuary 14, 2013 Analytical Date : February 14-21, 2013
Sampling Time P 12,00 Report Date ¢ February 25, 2013
Bampling By i Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhaon.

Physical Properties : Ju fifnies daznouduauunn, dnRuwiis

Parameter Unit Method of Analysisl/ Analysis ! Result

pH rometric Method {(pH Meter)

_Membrane Electrode Method

Cmgl

Closed Reflux Method

-f"lmnlcal 0)«;’5;\“6;;;;;\] B
Remark : ' Standard Mathod for Examaation f Water and Wastewatar, 21" Edition, 2008,

— P " e
N |
D [ L e —
) L PESEARCH B TECHMOLOGY GO LT - ’ .__——”)
(Ms.Ramita Taengthai) = e il i e (Ms.Panicha Promchai)

Analyst No.7-099-3-2416 Lab. Supervisor No.7-099-7-2414

DO NOT COFY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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Envi & Technology Comp Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@@enviresearch.co.th

www.enviresearch.co.th

envi_research

ENVIRONMENT RE

ANALYSIS REPORT
Customer Name : uwrinenduma lulademsinanszuas
Address t i 1381 nuwALARIATY WA waLnade TIRTANTIAMMUWIUAS 10800
Sampling Point ¢ fsend a2
Type of SBample : Wastewater Sampling Analysis No. o WWO0130/2556
Sampling Method : Grab Received Date :  February 14, 2013
Sampling Date t Febuary 14, 2013 Analytical Date : February 14-21 2013
Sampling Time toqz00 Report Date i February 25, 2013
MFM By +  Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : Qu dfwias drznauduawinn, finfwiin

Parameter Unit Method of Analysisl/ An n]_\'sisl' Result

7

Chemical Oxygen Demand mg/l ﬁ\scd Reflux Methed 1,245

Remark : | Standard Methad for Exarmnaton of Water and Wastewater, 21" Edilion, 2008,

AHC D
P2
_"')

(Ms.Panicha Promchai) iE

(Ms.Ramita Taengthai)

taharstary Registered Na J=ii

Analyst No.2-099-3-2416 Lab. Supervisor No.7-099-f-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009



Emvi R & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954~-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Customer Name : uwrinmamaluladsmuinawssuns

Address tLAUTi 1381 nuUAYARIATIY w1 adaine wanade dmIANTANHLMILAT 10800
Sampling Point ' dinfiaoad 33

Type of SBample t Wastewater Sampling Analysis No. + WWO0130/2556
Sampling Method ! Grab Received Date : February 14, 2013
Sampling Date ! Febuary 14, 2013 Analytical Date : February 14-21, 2013
Sampling Time P 1200 Report Date ! February 25, 2013
Bampling By *  Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : <y ilfiwwiias ilmznaudnanunn, indumin

Parameter Unit Method of Analysisl/ An nl_\-sis" Result

ometric Method {(pH Meter) 649
Membrane Electrode Method

Chemical Oxygen Demand
Remark ; | Standard Mathod for Examaation of Water and Wastewatar, 21" Editien, 2005,

D2
e
._—'/)

T
(Ms.Ramita Taengthai) (Ms.Panicha Promchai)
Analyst No.2-099-3-2416 Lab. Supervisor No.7-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFPLE (5] ONLY

F-RP-027, Rev. 00, April 30, 2009
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Envir & Technology Company Limited
25/113-114 Moo & Soi Chinaket 1, Ngamwongwan Road,
h Laksi, B kok 10210

T o 1= 5 * d
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name t uwrinmaomalulaiauseawszuas
Address Pwwil 1381 nuwiyasinTy umafRTNe wavede T IANTINWUNILAT 10800
Sampling Point : hfagad 44
Type of Sample ! Wastewater Sampling Analysis No. t WWO0130/2556
Sampling Method * Grab Received Date t  February 14, 2013
Sampling Date ' Febuary 14, 2013 Analytical Date :  February 14-21 2013
Sampling Time * 1zoo Report Date :  February 25, 2013
m’m By +  Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,
Physical Properties : .y, iffiwfias drcnaudavunn, dnfumiin

Parameter Unit Method of Analysisl/ Analysis Y Result

535

Biochemical Oxygen Demand
Total Suspended Solid

Slectrometric Method (pH Meter)

Dried at 103-105°C

0l & Grease Partition Gravimetric Mefhod a8
Chemieal Oxygen Demanid mg/l Closed Reflux Method 228
Remark ;' Standard Mathad for Examnation af Waer and . 21" Ediion, 2005,

(Ms.Ramita Taengthai)
Analyst No.2-099-3-2416

Ft ke;tmarmmuwm ir
Tahorutars Hegistered Mo 3=

Lab.

= (\' >
) ke .f.r_f;.-u.éw——— —
|

(Ms.Panicha Promchai)
Supervisor No.73-099-A-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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h & Technol G Lisnited

P

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name tauwrinedamaluladnmnawizuas
Address :ewdl 1381 ouwiyasanTy waadats wauade Smdangamnumiuas 10800
Sampling Point P vafioend 42

Type of Sample :  Wastewater Sampling Analysis No. : WW0130/2556
Sampling Method : Grab Received Date : February 14, 2013
Sampling Date ' Febuary 14, 2013 Analytical Date : February 14-21, 2013
Sampling Time P oq2o Report Date *  February 25, 2013
Bamlﬂiﬂz By + Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

Physical Properties : qy, fifiniias incnaudsawenn, iinfumilu

Parameter Unit Method of Analysisl/ .-\nn]_\-sis"

Result

Flectrometric Method (pH Meter)

Tmgl
Total Suspended Solid

mg
g/

Dried at 103-105°C
Partition

rode Method

544

Chemical Oiyg\:n Demand mt_-,-'l_ Closed Reflux Method

Remark :  Standard Mathad for Examnation of Water and Wastewater, 21" Edition, 2005,

—

R e [7—= 2

(Ms.Ramita Taengthai)
Analyst No.7-099-3-2416

R
“"flr-(lrué""——— -
it

COMMENT RESEARCH 8 TECHIOLOGY OO LT

lLahorutory Hegistersd Na J-1 (Ms.Panicha Promchai)

Lab. Supervisor No.7-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009
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Envi R h & Technology Company Limited
25/113~-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
T ghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envii@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT
Customer Name : wwiinmamnalulaimaseawszuns
Address D ail 1381 NUWALARIATI LD TdRT wanade TIMTANFANNURIRAT 10800
Sampling Point : ﬁﬁﬁaqaﬁl 4-3
Type of Sample t Wastewater Sampling Analysis No. r WWO0130/2556
Sampling Method : Grab Received Date :  February 14, 2013
Sampling Date t Febuary 14, 2013 Analytical Date : February 14-21 2013
Sampling Time toqzm Report Date i February 25, 2013
Baml’uﬂs By : Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : 4y difiniias decnavduauann, dnfumilu

Parameter Unit Method of Analysisl/ .-\nal_\'sls" Result

st. Membrane Electrode Method a 710

Biochemical Oxygen Demand
Total Suspended Solid

Oil & Gireaise Partition
Chemical Oxygen Demand mg/l Closed Reflux Method 219

5-Day BOD 1
Diried at 103

wimetric Method 10

Ramark : " Standard Mathod for Exarmnation of Water and Wastewater, 21,I Edition, 2008,

Ran g [f= |

: i e AH B TECHMOL GG CLL LT . . -
(Ms.Ramita Taengthai) (Ms.Panicha Promchai)

Laharutary Hegistered Na 3=

Analyst No.7-099-3-2416 Lab. Supervisor No.3-099-7-2414

DO NOT COFPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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T @

HAFLATIZUNURINITINLAA2EUNIRAUVIEERLaN (EM) THmsng 9 Tu

Alm9in 2

& Technology Company Limited
. d . 25/113-114 Moo & Soi Chinaket 1, Ngamwongwan Road,
envi_research T ghong, Laksi, B Lok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name ¢ awiinmammalulafimrsenanszuns

Address Dol 1381 auURYRIIATIY BIIFET waUde TIWTANTINWURILAT 10800
Sampling Point P inenadt 14

Type of Sample i Wastewater Sampling Analysis No. i WW0130/2556
Sampling Method : Grab Received Date :  February 21, 2013
Sampling Date P Febuary 21, 2013 Analytical Date : Feprary 21-28 2013
Sampling Time Poyqa0 Report Date f March S, 2013
MPM By * Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : u iifnins nznoudwamann, dnfwwiduunn

Parameter Unit Method of Analysisl/ .-\nal_\'sls" Result
H Electrometric Method (pH Meter) 556
Biochemical Oxygen Demand S-Day BOD Membrane Electrode Method

Total Suspended Solid
0il & Grease
Chemical Oxygen Demand

Remark : " Standard Method for Exarmnation of Water and Wastewater, 21 Edition, 2005,

-~ aliea’ (.
%mﬂﬂ % el m * [ieme b —

| b 2 RESEAACH 8 TECHNOLOSY GOL LT L .
(Ms.Ramita Taengthai) S Dl L R A (Ms.Panicha Promchai)

Analyst No,7-099-3-2416 Lab. Supervisor No.7-099-A-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL AFPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name : uwiinendomaluladmmuanawruns

Address  1ewil 1381 ouwliyasnma w2 aARI Lenada TIMTANTILNWUATUAT 10800
Sampling Point i giiegad 12

Type of Sample i Wastewater Sampling Analysis No. v WWO130/2556
Sampling Method t Grab Received Date : February 21, 2013
Sampling Date ! Febuary 21, 2013 Analytical Date : February 21-28, 2013
Sampling Time P o1a0 Report Date Y March 5, 2013
Bampltnz By + Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : qy, {{finiias dacnawiauinn, dnfwedwnn

Parameter Unit Method of Analysis1/ An nl_vsls" Result

Electrometric Method (pH Meter)
. Membrane Electrode Method

Dri
Partition Gr

Chemical Oxy-g-u-n-ﬁsﬁ;:;ﬁfl-m Closed Reflux Method #Al
Remark : ' Standard Mathod for Examnation of Water and Wastewatar, 21° Edition. 2008,

05
imetic Method

"0l & Grease

=2
m % ,, AT N AT ] ~f.,1.m5,,____)

(Ms.Ramita Taengthai) (Ms.Panicha Promchai) o
Analyst No.2-099-3-2416 Lab. Supervisor No.2-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APFROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment R h & Technology Comp Limited
: ! 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
cnvi_rescarcn T T : M. L 10210

gronghong, Laksi, Bang]
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name t awinmaomaluladrraeanszuas
Address D w1381 ouuAiysRIRTIN LIMNIAED WAL T TanTanuIunT 10800

. > & o
Sampling Point f jhinegedi 13
Type of Sample : Wastewater Sampling Analysis No. T WW0130/2556
Sampling Method ! Grab Received Date :  February 21, 2013
Sampling Date P Febuary 21, 2013 Analytical Date :  February 21-28 2013
Sampling Time Poyqan Report Date * March 5, 2013
leillz By * Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : .y, jfivies dnznowiiswouann, fnfuwidwunn

Parameter Unit Method of Analysis1/ .-\nsl_\'slsl' Result

Electrometric Method (pH Meter) 5.51

mg/

mg/l
mgl | Paition Gravimetric Method - - TS
Chemical Oxygen Demand B mg/l Closed Reflux Method - #0d
Remark : " Standard Mathod for jon af Water and 21" Edition, 2005,

(2

(Ms.Ramita Taengthai) (Ms.Panicha Promchai) i

Uaharatory Registered Na 3=

Analyst No.2-099-3-2416 Lab. Supervisor No.3-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APFROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0=2954=7745-6 Fax 0-2954-7747

E-mail : envil@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name : wwiinmanma luladrosananszuns
Address :nwii 1381 ousdyamInTIal U929F 8T LuAnata TIRIANFINWARIUAT 10800
Sampling Point dinaged 24
Type of Sample i Wastewater Sampling Analysis No. s WW0130/2556
Sampling Method ! Grab Received Date : February 21, 2013
Sampling Date ' Febuary 21, 2013 Analytical Date : February 21-28, 2013
Sampling Time P o1E0 Report Date t March 5, 2013
Sampling By i Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhan.

Physical Properties : .y, iifinias dacnawdrwnwnn, dndwmduann

Parameter Unit Method of Analysisl/ _A.nnl_vsis" Result

pH
Biochemical Oxy,

mgd

“Chemical Oxygen Demand Closed Reflux Method
Remark ;' Standard Mathod for Exarmnation of Water and Wastewater, 21" Edition, 2005,

mg/l

== p

[Ms.Ramita Taengthai) {Ms.Panicha Promchai) "_

Lakoruters Registered Na D=

Analyst No.7-099-3-2416 Lab. Supervisor No.3-099-7-2414

DO NOT COFY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL AFPFROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009
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Environment R h & Technology Company Limited

. 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
envi_resear Toongsonghong, Laksi, Bangkok 10210
Tel. 0=-2954-7745-6 Fax 0-2954~-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT
Customer Name i wwrinmamelalafirsinawizuns
Address doawfl 1381 nuwAiyarInTIL BadET waLnsda FInTAnTannumILAT 10800
Sampling Point :ha e 2.2
Type of Sample ! Wastewater Sampling Analysis No. T WWO130/2556
Sampling Method Y Grab Received Date :  February 21, 2013
Sampling Date ' Febuary 21, 2013 Analytical Date : February 21-28 2013
Sampling Time P oyqap Report Date :  March 5, 2013
Sampling By ' Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

Physical Properties : Au fifwios daznaudwamann, finduiriugn

Parameter Unit Method of Analysisl/ Anal_\'slsl' Result

Biochemical Oxygen Demand
spended Solid

Total Su Dried at 103-105°C
il & Partition Gra etric Method 390

Chemical Oxygen Demand ) mg/l Closed Reflux Method 948

Remark ;' Standard Mathad for Examaation of Water and Wastewater, 21" Edibon, 2005,

=0 2
A S

F i N FRE AR b T ECHMOLGGY GO, LT X . .
(Ms.Ramita Taengthai) "0 T (Ms.Panicha Promchai)

Analyst No.1-099-3-2416 Lab. Supervisor No.1-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Envi R h & Technology Company Limited

25/113-114 Moo & 5oi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT
Customer Name t ywiinmaemalwladrmsananizunT
Address Diavil 1381 nuuALaRInTIN WA wanada TINIANTANNLNTAT 10800
Sampling Point i ahieanii 23
Type of Sample ! Wastewater Sampling Analysis No. o WW0130/2556
Sampling Method ! Grab Received Date : February 21, 2013
Sampling Date ! Febuary 21, 2013 Analytical Date : February 21-28, 2013
Sampling Time P 1130 Report Date *  March 5, 2013
Bmyli.ng By + Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.
Physical Properties : yw dfwias dacnawduawnn, findwmduinn
Parameter Unit Method of Analysis1/ An nl_vsis" Result
Electromeiric Method {pH Meter)
Cmgl cmbranc Elecirade Method

“Chemical Duygen Demand

mg/

mg/l

Closed Reflux Method

Remark : ' Standard Mathod for Examnation of Water and Wastewater, 21" Edition, 2005,

it

(Ms.Ramita Taengthai)

Analyst No.7-099-3-2416

EY K?m.mm’ cour

Labhorstars Registered Nn J=

T
5 R
: ™ fmelo—
[(Ms.Panicha Promchai) s
Lab. Supervisor No.7-099-f-2414

ey
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h & Technology Company Limited

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

envi_research Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name t awvinmaomalulairsuinanszuas
Address Dol 1381 DuUAYRRINTIN LIRARET watnda TIRTANTINWLA AT 10800

. L4 K]
Sampling Point ' sininagaf 31
Type of Sample i Wastewater Sampling Analysis No. : WW0130/2556
Sampling Method ! Grab Received Date :  February 21, 2013
Sampling Date * Eebuary 21, 2013 Analytical Date : February 21-28 2013
Sampling Time Yo Report Date { March 5, 2013
Sampling By ! Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : Hw dfwies Taznowiwauann, Infwwiivn

Parameter Unit Method of Analysisl/ .-\nnl}'slgl'

Result

Electrometric Method (pH Meter)
5-Day BOD Te
“Dried
| Partition Gravimetr

Biochemical Oxygen Demand
1 Suspended Solid

Ol & Grease
Chemical Oxygen Demand

Closed Reflux Method

56l

Remark ;| Standard Methad for Exarmnation of Water and Wastewater, 21" Edition, 2005,

(Ms.Ramita Taengthai)

Vakhnratary Hegisiered Na =00

Analyst No.7-099-3-2416 Lab. Supervisor No.7-089-7-2414

[Ms.Panicha Promchai)

A
B I Ir-,‘nu-éﬁ——— T
e

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Environment R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name : wwrAnendpma uladrouananszuns
Address : IRTH 1381 nuuiiyaInTIY w1 enada TIMIANFANWUWTUAT 10800
Sampling Point : bhiegad a2
Type of Sample t  Wastewater Sampling Analysis No. + WWO0130/2556
Sampling Method : Grab Received Date : February 21,2013
Sampling Date ! Febuary 21, 2013 Analytical Date : February 21-28, 2013
Sampling Time P o4130 Report Date : March 5, 2013
Sampling By t Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Makhan,

Physical Properties : 9u dfwdas daznawdwnann, dndwwinnn

Parameter Unit Method of Analysisl/ Analysis o Result
] 657

whrane Electrode Method

Electrometric Method (pH M

Cmgl

mgl

al Oxygen Demand mg/l i} Closed Reflux Method

Remark ; ' Standard Mathad for Examnation of Water and Wastewatar, 21" Edition, 2005,

g o 2>
Ran e 2B ey, T

(Ms.Ramita Taengthai) {Ms.Panicha Promchai) "_

Analyst No.7-099-3-2416 Lab. Supervisor No.7-099-A-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (5} ONLY
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Environment R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Customer Name
Address

Sampling Point
Type of Sample
Sampling Method
Sampling Date
Sampling Time
Sampling By
Physical Properties

ANALYSIS REPORT

¢ aminmaonaluladnmaeanizuas
towafl 1381 ouuiyasiaTy Bdah wavade TIRTANTINNLRILAT 10800

. L -
tOWINeIAN 3-3

*  Wastewater Sampling

Analysis No. ]

WW0130/2556

¥ Grab Received Date :  February 21, 2013
* Febuary 21, 2013 Analytical Date :  February 21-28 2013
1o Report Date P March 5, 2013

i Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

P dfnies deznaswiuamann, finfwniinann

Parameter

Unit Method of Analysisl/ Anal_\'slsl' Result

Biochemical Oxygen Demand
Total Suspended Solid

Ol & Grease

Partition Gravim

Chemical Oxygen Demanid

mg/1 Closed Reflux Method

Remark : " Standard Method for Examnation of Water and Wastewater, 21’I Edition, 2005,

R e =

(Ms.Ramita Taengthai)
Analyst No.7-099-3-2416

e e, (\— >
) N 'f'r‘f;'-“'é“__— K
e

HW&M&*W.I."
aharutory Registered N D=0

(Ms.Panicha Promchai)
Lab. Supervisor No.3-099-f-2414
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Environment R y
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Limited

h & Technology Comp

1g, Laksi, Bangkok 10210

T o r-L
Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Customer Name
Address
Sampling Point
Type of Sample
Sampling Method
Sampling Date
Sampling Time
Sampling By

Physical Properties : i difnias dacnawdwnann, dnfwmduun

ANALYSIS REPORT

-, o -
H NH'I'ITIEI'IE!UlﬂﬂI‘l{Tﬂﬂﬂ'ﬂN\lﬂﬂWT:‘uﬂ‘I

: wpil 1381 ouwiyasInTIa LIneIsdane Lweuade Siviangarwuriuas 10800

4 ﬁ.bﬁ;w_ il 41

¢ Wastewater Sampling
s Grab

*  Febuary 21, 2013

= 1130

Analysis No.
Received Date
Analytical Date
Report Date

:  Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

WW0130/2556
February 21, 2013
February 21-28, 2013
March §, 2013

Parameter

Unit

Method of Analysis1/ Analysis’

Result

mg/

Dried at 103-105°C
Partition Gravimetric M

e

“Chemical -D-c}'g_cn Dremand

mg/l

Closed Reflux Method

Remark : ' Standard Method for

of Water and Wast ter, 2

Ran Ao [ B

(Ms.Ramita Taengthai)

Analyst No.7-099-3-2416

1" Edition, 2005

e K?msfmﬂm (i
Lahorutory Regisiered Na J-1

[Ms.Panicha Promchai)
Lab. Supervisor No.3-099-7-2414

o,
."flr-flruéﬂ——— S
e
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envi_rescarch

Ervi

pany Limited

iy 1
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Too

Tel. 0-2954-
E-mail : envii@enviresearch.co.th

g, Laksi, Bangkok 10210

7745-6 Fax 0-2954-7747

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name t amimoammaluladrmananszuns
Address Dol 1381 DUNALARIATIN WIRET wanade FIRTANTINHLAIUAT 10800
. o -

Sampling Point P siiead 42
Type of Sample ! Wastewater Sampling Analysis No. t WWO0130/2556
Sampling Method t Grab Received Date : February 21, 2013
Sampling Date P Eebuary 21, 2013 Analytical Date :  February 21-28 2013
Sampling Time P40 Report Date ' March 5, 2013
Sampling By ' Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.
Physical Properties : aju iFwies ilnzneudsansn, finfwwiinen

Parameter Unit Method of Analysis1/ Analysis v Result
pH E i
Biochemical Oxygen Demand S-D_ag' BUD_ i Membrane Electrode Method
Total Suspended Solid Drried at 103-105°C a4
Oil & Grease Partition Gravimetric Method 28
Chemical Oxygen Demanid mg/l Closed Reflux Method 9%

Remark : " Standard Method for Examnation of Water and Wastewaler, 2‘“ Edition, 2005,

(Ms.Ramita Taengthai)
Analyst No.2-099-3-2416

ERAAGORBAENT RESLACH § TECHNOLOGY COL LT
Laharutars Heglistered Nn 3000

(Ms.Panicha Promchai)
Lab. Supervisor No.7-099-7-2414

A
) '!%1!\-!-6‘“——— —_—

=
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Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954~-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name 2 awinedmmaluladrmuananizung
Address T1ATi 1381 nuuNLARIATIY w97edRIg wenade TIMTANTUNNUFIUAT 10800
Sampling Point ' aihioged 43
Type of Sample i Wastewater Sampling Analysis No. T WWO0130/2556
Sampling Method ¢ Grab Received Date : February 21, 2013
Sampling Date P Febuary 21, 2013 Analytical Date : February 21-28, 2013
Sampling Time P oq130 Report Date i March 5, 2013
Mllull‘ By + Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : .y, {ifiwias daznawihwnann, dnfwwiuann

Parameter Unit Method of Analysisl/ Analysis’ Result

| Chemical Oy gen Demand myl Closed Reflux Method T
Remark ; | Standard Mathod for Examnation of Water and Wastewater, 21" Edition, 2005

e o
e

Rt G

(Ms.Ramita Taengthai)

ng-m.rm:m Coutm
Laharwtars Registered No 3-v

Analyst No.7-099-3-2416 Lab. Supervisor No.1-089-7-2414

[Ms.Panicha Promchai) P

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (5] ONLY

F-RP-027, Rev. 00, April 30, 2009

UNIELUB)

v

D
N

o

199ad 1-1, 1-2, 1-3 Wndsnininfiatinq@uvsddian (EM) NHARAINNINENAIS

'
a a o o v

19qad 2-1, 2-1, 2-3 Wndsnininsiatq@uvisdaiau (EM) Ananainnédag

199A7 3-1, 3-2 3-3 Wndaminiasatqaduvisddiau (EM) nananuaely

UN99A7 4-1, 4-2 4-3 Un@eminiasaatiqa@uvsddiau (EM) Inananes

q



160

=

HARLATIZUNIURINITINL AR A UVITERLE au (EM) 18amnaq lu
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fdUmun 3

R h & Technology Company Limited

25/113-114 Mm 6 Soi Chinaket 1, Ngamwongwan Road,
Laksi, kok 10210

Td 0‘2954 7745 6 Fax D -2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name i
Address :
Sampling Point 'y 141

Type of Sample ! Wastewater Sampling

awinmasmalulaiinrasnanszuns
wfl 1381 DUUALARIATIN WIS WAE Ao SmdanTamwwiues 10800

Analysis No. o WWO0130/2556

Sampling Method t Grab

Received Date 1

February 28, 2013

Sampling Date * Febuary 28, 2013 Analytical Date February 28,2013 - March 7, 2013
Sampling Time P ais0 Report Date March 12, 2013
m’m By Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.
Physical Properties 1 fifnies dnznauduonann, infusiuinn
Parameter Unit Method of Analysisi/ Anal_\'sls" Result
pH = Electrometric Mu_llmd th I\-(Ll.cr] 6.02

Biochemical Oxygen Demand
Total Suspended Solid

5-Day BOD
me/l Dricd at 103- J105

mgdl Partition

Chemical Oxygen Demand

mg/l Closed Reflux Method

Remark :

[Ms.. Ramita Taengthai)
Analyst No.2-099-3-2416

" Standard Method for Examnation of Water and Wastewater, 21" Edition, 2008,

RSSO
D e
o

R T o B

R ?M‘.Hlfm&}ﬂ ur
Lakarutors Registored Na -0

{(Ms.Panicha Promchai)
Lab. Supervisor No.3-099-A-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name : awiinsammaluladmmnawTzuas

Address Doiawil 1381 ousiyaganTia wnesfe wAwnsda TIMTANTIANNURTUAT 10800

Sampling Point : ,;".,;.lw_,,ﬁ 1.2

Type of Sample i Wastewater Sampling Analysis No. T WWO0130/2556

Sampling Method t Grab Received Date : February 28, 2013

Sampling Date  Febuary 28, 2013 Analytical Date : February 28 2013 - March 7, 2013
Sampling Time ) Report Date ' March 12, 2013

Sampling By P Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : 2w dfwias daznawdiwawnn, dndwwdwnn

Parameter Unit Method of Analysisl/ Ana l_vsis" Result

1
mg/l Closed Reflux Method

Remark ;' Standard Method for Examnation of Water and Wastewater, 21" Edition, 2005

“Chemic Oxygen Demand

=y O
o i ),

. : ARCH 8 TECHNOLOE GO, LT . ’ =
(Ms.Ramita Taengthai) l__.__rmniw:'_”d g, (Ms.Panicha Promchai)

Analyst No.7-099-3-2416 Lab. Supervisor No.7-089-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Brrvi B h & Technology Comp Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

rescarch

ANALYSIS REPORT

Customer Name t awinmaomalulaimaananszuns
Address Powufl 1381 nunfiyasInTl BIadEh e FIMTANTINHUWILAT 10800
5 ¥ F r
Sampling Point ! iheead 13
Type of Sample ! Wastewater Sampling Analysis No. t WWO0130/2556
Sampling Method t Grab Received Date :  February 28, 2013
Sampling Date * Eebuary 28, 2013 Analytical Date :  February 28,2013 - March 7, 2013
Sampling Time Poyqap Report Date f March 12, 2013
M’”"‘ By ¥ Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : Au ffwios Jaznawdouuin, finfwwileun

Parameter Unit Method of Analysisl/ .Analyslsl' Result

pH
e R
Total Suspended Solid

"0il & Grease

Chemical GKYEB-I; Demand

Electrometric Method (pH Meter)
5-Day BOD Test. Membrane Electrode Method
Dried ar 103-105°C B

Closed Reflux Method 76

Romark ;| Stantiard Mathad for Examnation of Water and Wastewater, 21" Edition, 2005,

= 2 ..- -4 - '!'r‘flr.._.{fm-——_ __’_)
(Ms.Ramita Taengthai) - %o o T (Ms.Panicha Promchai) =
Analyst No.3-099-3-2416 Lab. Supervisor No.3-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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h & Technol G Lisnited

Environment R

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name ¢ umingdomaluladrmananszuns

Address : Lewil 1381 nuuiiyasansa w1329fE e anade T dAnganwuvIuas 10800

Sampling Point t diaand 21

Type of Sample i Wastewater Sampling Analysis No. 1 WWO0130/2556

Sampling Method t Grab Received Date : February 28, 2013

Sampling Date i Febuary 28, 2013 Analytical Date : February 28 2013 - March 7, 2013

Sampling Time T oqqa0 Report Date i March 12, 2013

Sampling By i Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : Uu iifinias dacnaudiwawnn, finfwmiduann

Parameter Unit Method of Analysis1/ An nl_\-sis" Result

pH i 6.67

Biochemical Oxygen Demand | R

Ol &Grease

dSoid

Chemical Oxygen Demand

mgll Closed Reflux Meihod

Remark ;| Standard Method for Examnation of Water and Wastewater, 21" Edition, 2005,

(Ms.Ramita Taengthai)
Analyst No.3-099-9-2416

1 sharatory Registered No J=0ot

{Ms.Panicha Promchai)
Lab. Supervisor No.7-098-7-2414

>C >

= hfﬂ:&.,____j_—_)
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Environment Research & Technology Company Limited

d 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
rescarch Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name i aminoaonalulabTmaaanizwns
Address D@l 1381 nUURYERIATIY LI IAET waude FIRTANTINHURIUGT 10800

. L4 r
Sampling Point P hieoa 2.2
Type of Sample i Wastewater Sampling Analysis No. T WWO0130/2556
Sampling Method ! Grab Received Date :  February 28, 2013
Sampling Date *  Eebuary 28, 2013 Analytical Date : February 28,2013 — March 7, 2013
Sampling Time P14 Report Date ' March 12, 2013
Sampling By *  Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon.

Physical Properties : Ju ifnies dacnawdwouann, dnfwwiunn

Parameter Unit Method of Analysisl/ Anal_\'slsl' Result

Biochemical Oxygen Demand

Total Suspended Solid mg/|
0il & Grease mg/1 313
Chemical Oxygen Demand mgl Closed Reflux Method 382

Remark : " Standard Method for Examnation of Water and Wastewater, 21 EdiDOﬂ. 2005,

e >< o
R S

(Ms.Ramita Taengthai) b Bl S (Ms.Panicha Promchai) i

Analyst No.7-099-3-2416 Lab. Supervisor No.7-099-f-2414

DO NOT COFY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
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Envi R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name 2 wiinsanmaluladrmsnanizuny

Address P oewil 1381 nuWRYARINTIY UIIARTN wanada T IANIINWATUAT 10800

Sampling Point 2 ﬁ".,;.lw_m-{ 2.3

Type of S8ample *  Wastewater Sampling Analysis No. t o WWO0130/2556

Sampling Method ¢ Grab Received Date : February 28, 2013

Sampling Date * Febuary 28, 2013 Analytical Date : February 28 2013 - March 7, 2013
Sampling Time Py Report Date Y March 12, 2013

Bamplinz By ¢ Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : .y, iifiwias daznawdiwnann, dnfwmidunn

Parameter Unit Method of Analysisl/ Analvsis' Result
pH “lectrometric Method (pH

| Biochemical Oxygen Demand

Chermical Oxygen Demand mgl Closed Reflux Method

Romark ; | Standard Method for Examnation of Water and Wastewater, 21" Edition, 2005

o : o —
Rt = e b——,

Mmhrfm_ ECHNOLD —
(Ms.Ramita Taengthai) AT “w‘:‘r_’l_d “:9;?::“ (Ms.Panicha Promchai) -
Analyst No.2-099-3-2416 Lab. Supervisor No.2-099-7-2414

= O >
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di o3

Envir
25/113-114 Moo 6 5

h & T gy Comp Limited
0i Chinaket 1, Ngamwongwan Road,
h i, B kok 10210

‘oongsong| g, Laksi, g
Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name i aminoanoa lulafimmuiransuns
Address D@afl 1381 DunURRIRTIY BIDAET waude TswTanTaMmEnILaT 10800
. > & r

Sampling Point P e 31

Type of Bample ! Wastewater Sampling Analysis No. T WWO0130/2556

Sampling Method P Grab Received Date :  February 28, 2013

Sampling Date P Eebuary 28, 2013 Analytical Date :  February 28,2013 — March 7, 2013
Sampling Time P 4130 Report Date P March 12, 2013

Sampling By I Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : 4w ffwiies Daznawdmouann, dnfumiuun

Parameter Unit Method of Analysis1/ Analysis Y Result

pH
‘Biochemical Oxygen Demand | mgl

Total Suspended Solid i Dried at 103-105°C o D
il & Grease Partition Gravimetric Method 1%

Chemical Oxygen Demand mgl Closed Reflux Method 238

Remark ; | Standard Method for Exarnnation of Waler and Wastewater, 21" Ediion, 2005,

Run M

(Ms.Ramita Taengthai)
Analyst No.2-099-3-2416

= G
AN e —
ot

|
(Ms.Panicha Promchai)
Lab. Supervisor No.3-099-f-2414

L wlfm;&}’cﬂ A

Lahurutary Registered Na J=ihis
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Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name :awrinmaemalulainosnansuns
Address ¢ 1RUTi 1381 nuufiyasansiy 12237988 taada TIMIANTINWURIUAT 10800
Sampling Point bhilaged 32
Type of Sample i Wastewater Sampling Analysis No. r WWO0130/2556
Sampling Method ! Grab Received Date : February 28, 2013
Sampling Date ! Febuary 28, 2013 Analytical Date : February 28 2013 - March 7, 2013
Sampling Time P 1130 Report Date i March 12, 2013
Sampling By + Ms. Nutta Suphap Personngl of Rajamangala University of Technology Phra Nakhon,

Physical Properties : g iifiwias daznaudwmwnn, dndwwduann

Parameter Unit Method of Analvsisl/ Analysis” Result
pH - Electrometric Method (pH Meter) 6.67
| Biochemical Oxygen Demand | A . B

Chemical Oxygen
Remark ;" Standard Mathod for Examnation of Watar and Wastewater, 21" Edition, 2005

s >
m : (Mat : i e g ..‘flr‘f’""-c"‘"_—— e
ERAFH BT 5 A B TECHNOL Y COL T __,-/)

(Ms.Ramita Taengthai) Bl ol ek e 0 (Ms.Panicha Promchai) .
Analyst No.2-088-3-2416 Lab. Supervisor No.7-099-7-2414
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Environment R h & Technology Comps Limited

] 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
research T g, Laksi, kok 10210
Tel. 0‘2954 7745 ﬁFﬂ(D -2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name : awinmaomaluladnranansuns
Address Daufl 1381 DUNAYRRIATIN LIRS wainade FMTANTINHLAIUAT 10800
. > & i
Sampling Point P hiegad 33
Type of Sample : Wastewater Sampling Analysis No. T WW0130/2556
Sampling Method t Grab Received Date :  February 28, 2013
Sampling Date ' Febuary 28, 2013 Analytical Date :  February 28,2013 — March 7, 2013
Sampling Time t 1140 Report Date P March 12, 2013
Sampling By ¥ Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.

Physical Properties : u iffwfios daznawdmauann, dnfwwiduinn

Parameter Method of Analysisl/ .-\nal_\'slsl' Result
pH meurlc Method (pH Meter)
“Biochemical Oxygen Demand :
Total Suspended Solid mg/1 | Dried at 103-105°C 12
Ol & Grease o mg/l Partition Gravimetrie Method B 1
Chemical Oxygen Demand mg/l Closed Reflux Method 245

Remark : ' Stantard Mathed for Examnation of Water and Wastewater, 21° Ediion, 2008,

= >< o
M% . IW"‘G‘“__——-/)

r & TECHMOLOGY COL LT - 2 —
(Ms.Ramita Taengthai) R:‘_m‘“ S, T (Ms.Panicha Promchai)

Analyst No.3-099-3-2416 Lab. Supervisor No.7-099-7A-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S) ONLY

F-RP-027, Rev. 00, April 30, 2009



169

Environment R h & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0=2954=7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT
Customer Name :uwrinmanmeluladrmsaaniuas
Address DAY 1381 nuMAYREINTIY wwaadE wenade TINTANTINWUWTUAT 10800
Sampling Point i
Type of Sample : Wastewater Sampling Analysis No. r WWO0130/2556
Sampling Method : Grab Received Date : February 28, 2013
Sampling Date ! Febuary 28, 2013 Analytical Date : February 28 2013 - March 7, 2013
Sampling Time P oq130 Report Date t March 12, 2013
Bam]llinz By + Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : 4y, {fwdias daznawdvawnn, dndwndunn

Parameter Unit Method of Analysisl/ Analysis " Result

pH
Biochemical Ox:

| Closed Reflux Me

Chemical Oxygen Demand
Remark ; ' Standard Mathod for Examnation of Water and Wassewater, 21" Edition, 2005.

e f..--——- —_‘>
C 2

. N

-

(Ms.Panicha Promchai) P

(Ms.Ramita Taengthai)

laharutors Registered Sn D=

Analyst No.2-089-3-2416 Lab. Supervisor No.7-099-7-2414
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REPORT ANALYSIS REFERS TO SUBMITTED SAMFLE (S} ONLY

F-RP-027, Rev. 00, April 30, 2009



research

170

Envir R h & Technology pany Limited
25/113~114 Moo & Soi Chinaket 1, Ngsmwnu.gwl.n Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

ANALYSIS REPORT

Customer Name i yminoaomalulafinmuieanizues
Togafl 1381 nunAyRmIATIN LISdE waede T danTanmerIKaT 10800
Address 1] 1
N
Sampling Point ' yiniouad 42
Type of Sample i Wastewater Sampling Analysis No. T WWO0130/2556
Sampling Method ! Grab Received Date :  February 28, 2013
Sampling Date * Febuary 28, 2013 Analytical Date :  February 28,2013 - March 7, 2013
Sampling Time P 4430 Report Date P March 12, 2013
mm By + Ms. Mutta Suphap Personnel of Rajamangala University of Technology Phra Makhon.
Physical Properties : aiu ilfnies daznoudrauann, finfuumiiun
Parameter Unit Method of Analysis1/ .-\nal_\'slsl' Result
pH Electrometric Method (pH Med 6.44
'E.é'ci{c};\]c'é[tii Ti I B
suspended Dried at 103 28
il & Grease P1r[|l|on Ciravim Method 12
Chemical Oxygen Demand Closed Reflux Method 68

Remark : Slandnnd Muathod

for Examnation of Water and Wastewater, 217 Edition, 2005,

§
_/

(Ms.Ramita Taengthai) [Ms.Panicha Promchai)

Laharutnry Regisiersd Nn D=0

Analyst No.7-099-3-2416 Lab. Supervisor No.7-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Environment Research & Technology Company Limited

25/113-114 Moo & Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-2954~-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

ANALYSIS REPORT

Customer Name ¢ uwrinedomaluladrmuanansuas

Address ¢ wpil 1381 ousiiyasinTy UU7373ART LIALada FInTANTINWAYILAS 10800

Sampling Point : ﬁ—ﬁ“m_ﬂﬁ 43

Type of Sample ! Wastewater Sampling Analysis No. o WWO0130/2556

Sampling Method ! Grab Received Date : February 28, 2013

Sampling Date P Fabuary 28, 2013 Analytical Date : February 28 2013 - March 7, 2013

Sampling Time T 4130 Report Date P March 12, 2013

Bampllnz By + Ms. Nutta Suphap Personnel of Rajamangala University of Technology Phra Nakhon,

Physical Properties : aw difwias deaznaudivawnn, fndwnduann

Parameter Unit Method of Analysisl/ Analysis’ Result
Electrometric Methed (pH Meter) 644

cal OxygenDemand | mgl | 5-DayBOD Test, Membrane Electrode Method | 45 o
_Total Suspended Sobid | mgl 0 | Driedatl03-105C_ N — ®
_9 . f Partition Gravimetric Method 14

Chemieal Oxygen Demand Closed Reflux Method Bl

Remark : | Standard Method for Examnation of Water and Wastewater, 21" Edition, 2005

(Ms.Ramita Taengthai)

Laharutors Reglsiered N 3=

Analyst No.2-098-3-2416

=——=—" F . B
i . J — /.
(Ms.Panicha Promchai)

Lab. Supervisor No.7-099-7-2414

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

REPORT ANALYSIS REFERS TO SUBMITTED

UNELIR)
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