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uni 3

= a 1a va
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3.1 InguszeaA
1) Wafn®IN15y9U waznsvivaddeuaausem metnfing 3100 av1uass1vEun

2) ethanuinmguiuuszendldlunisuifiau uazasuauussaunisalas

3.2 udumsguaszuutitaiide
Lﬁaamﬂmau‘%ﬁmﬂﬁizwﬂflﬁmfwL?‘iaLLazﬁmUﬁﬂ’amiagﬂuamuﬂszﬂaumi AR

Funoumnede Jeszranmiidensmenimuaiesgianmindenaaily

e fiRng uazthamnsdmedeng q Aldannsimmeassnlflunismuauszuy

trdmindeiterildrmsfinosang egluinaeivasen Control Fununsmualifmnssd

3.1

M1519% 3.1 A1 ControlYaessuuinunude

COD in 2600 - 2800 mg/L

MLSS 3300 - 3500 mg/L

RT 4950 - 5250 mg/L
Urea 30 £ 5 mUmin
H3PO4 0 £ 5 mUmin
FeCl3 0 £ 5 mUmin
cl 0 £ 5 mUmin
Level EQ 150 - 200 cm

“*yeime) A1 Control Henan1siasuudasiavuegivdnuaeen COD voainssuy
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3.2.2 NMFIATIZHENINUNFEN19NBATN

NM3AIVANALFBIYINNIATIIADUNBUZIINEA NGNS 9 TTuf® venanuan

Tunsihanwesszuuiauysalgnasaiieda waganunsailiuilvanunisalnihnuiuy

A3 le Tnedunndesne 97netulussuutntn Feusenausie

=

a

= | A & a8 P P < v ' | A
A9999LNaULTINAAITUUAUINAIUAANLEVRITOALNLAR DINUINNENBULTITE
ANAAN AR

UINDDNTLAUIULAANITIUT IUTUADIAUNITRUDINA LALUINALNDULTITIA
RaUnfLanandaswlanuasuidnunlussuuy

naY
a =3 Y v v 1

szuunlesumsmuauaveliindumiiy fdindaegaingneugdunidludun
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a

axfiflesnauduy adnenduiurindy widszuuiimsduormelifismenznou
duvsazuiuduvasududduasiinduviuresinalelnsaudalud
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WosTiAnTuaunsauendnvarnsiuesssuUldvatsagne Smuesdvi
Andludufuena uanvivegneuqduridiioglosiuludeningneudiuiu
Uitdlioras vsmaiinanU3maemsunniiuly widmutiinesdinmai
fhludafnoniawansieenougdunisienguniuludesinenouduiuly
At veorainanUimaemstesivly uenandulediersey
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WigawanazyinlillAnn15e NS NaUNAULRLDINIA AITUNISERNITWaL AT
aﬂéfqm‘%aqLaumm@ﬂﬁmmzauﬁugﬂﬁmmwmmaqﬁqLaummﬁ?jalﬁuﬁﬁ%ﬂu
3.2.3 ANSNUAIBE19ULEY

& & o 2 Y Y~ Y a <
WJUNISINULUUIIN (Grab sample) FUUUNISLAUAIDEINUILNEIATULAYT NISLAU

v
ad A

drdesendnesduiunuenings a nay Jatasdumsuszudane dvain uas
5957 sziluAmsiiuinpsenzneufoundurituiiosiue afwdiniansiuiulaefu
Funndunuunauuazinifo gt snanuInsIaiaseRmAdaudsanede Chemical
Oxygen Demand (COD ), Biochemical Oxygen Demand (BOD) ,Suspended Solids (SS) ,
pH, Temperature, Total Dissolved Solid (TDS) , Mixed liquor Suspended Solids (MLSS),
Dissolved Oxygen (DO), V30/V60 f\;mﬁufwﬁ 699 151970 Equalization Tank, Aeration
Tank, Return Sludge , Clarifier Tank, UASB Tank, Effluent Pond Fauandlusised 3.2

M19197 3.2 ATWITIANBTAN NRBIIN1TATTIATULAAZRA

Equalization Tank  Temp, DO, PH, COD, BOD, SS, TDS

Aeration Tank Temp, DO, PH, COD, SS, V30/V60
Return Sludge SS

Clarifier Tank Temp, DO, PH, COD, SS, TDS
UASB Tank PH, COD, V30/V60

Effluent Pond Temp, DO, PH, COD, BOD, SS, TDS

3.2.4 1 Parameter MAasziluviosufiinisie
- Chemical Oxygen Demand (COD)

Biochemical Oxygen Demand (BOD)
Suspended Solids (SS)
- Total Dissolved Solid (TDS)
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3.2.5 A1 Parameter #il4iA30979

~ 1 pH ngldia3esTa PH

- Dissolved Oxygen (DO) THA30eTn DO meter
- A1 V30,V60

3.2.6 AUAIUNITIATIZHAT Parameter #74 9
- ATy DO, TDS, PH, Temp, SS, COD

- AAselaen1suy BOD

3.3 MATIRIAMAINUNEY

3.3.1 MIUATILINIAT QU
gupiannsaialdlagliinesluiinesvie iasesinguai Tunsmuaunsihay
nsguunns Fesingupiifieviundeseiussnounshaudesanqdunddazannse
Widulmfsduduaowh Segunfifiutu 10 sswnwades wardsoglurishauves
QauvIdwintu myingugiishemeslufines dessualurnzigueslufinesodly
h
3.3.2 MIATILHAT PH

1%
)=

Fuefuansenudunsaswenh  faruddyiinmsuenlotusasidueen
Mnthrsnmaaiiulnvesgdurie Tasduniddesns PH sewie 6-8 lunsdld
sefu PH veshidglieglutsfnzaudesdinsiunsaviorsadluiide ileruau
nsUfuen PH vestihidelfeglurasiionnzay edesileifldda PH meter,

PH controller
3.3.3 M3UATIYNIAT COD

Humsussllamsnsinistesaansansduviddlagliufisomaaiiteazgnisly
3U1eUIUPOTASSIUM DICROMAT fimeluluszminensvi REFLUX iunan 2 4
Tusfamunulagdrusnne COD fagannmindr BOD waueimsglutindasiiansdunds
viiafigaunisliaunsodosaansld sniulunsdfiansduvidlumhiisemeldie
SlognAnufoud1 COD enaagAnInA BOD

3.3.3.1 35A518H
1) Lﬁuﬁwﬁaasi'ma’ma;wm qﬁuaqfwﬁ'}ﬁa Fqualization Tank, U9
Fqualization Tank, U8
2) Effluent Pond, Us Aeration tank, Us Clarifier Tank wagus Return
Sludge
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[
Y 1

3) fiu mercury sulphate 0.4 n3u Tuwan COD 6 ¥n waaldudiodis
saeluil fe

~ 9@t 1 Bank Wintndu 20 ml.

@i 2 Wnthdedentudive Equalization Tank 41u3u 1 mluag
dndusn 19 ml

- 9aait 3 Wuthdhedhseinde Equalization Tank 97121 5 ml. Lagi@u
dindudn 15 ml

- aed 4 danhdegaainte Return Sludgeduau 1 ml. Lazifish
n&dwdn 19 ml.

~ 9and 5 diinhshedeeinue Clarifier Tank $1uau 20 ml

 a9ndl 6 iunhshedneeinue Effluent Pond S1uau 20 ml.

4) A potassium Dichromate 911U 10 ml asluusiazain

5) @ Sulfuric acid 3111 30 ml Tuksazaan

6) ihluusznautadu COD uazfundunan 2 $alus udaielilidy

7) ven Ferroin indicator 37474 3 wen

8) WlulnmsnAu Ferrous Ammonium Sulfate ~0.1 N quiudtinnauns
DUALaETUTINNE
gnINITAUIN

A1 COD = ( ml blank - ml ly1158 )x AUELTY Ferrous Ammonium Sulfate x

8000

J311051U1679819
3.3.4 A15ASIZIAN BOD
Adled Wunismusunueendauniuanseliniegla lnsuuaiisawmand Au
a a6 g < [ gj = e = o goj A

a158un3d Tunduemns Ay Adlefdsanansuenisdnyarveniidanuanysn (usy
A159UN39) LN UesLALUY A1f78819UN a1 TBUNS LNV I UATIS 8 US NN LAY
welaldeandiauuin a1 Jledfgsluvhueadeatuiifiansdursdediesadlofnvziioy
T a dai oas A & 5 ° v A a 5 a
Wndeniedlofguegniisas luunand agvhlvivsunuesngnuluuvaninanaiuenaia
anmlseendiau Unindedasdodinisnivaual BOD egluinsgiuivuanunmyes

11919 61A1 BOD aaiiiu 10 mg/l dnagiindeinsizaauvsdldeangiaulutauvun
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3.3.4.1 353A51A
1) 1UnaudInuiu 4 ans Talvanafuainiauszunnd 1-2 9719
2) LANRIMISLETY

Iron Il chloride 4 ml

- Calcium chloride 4 ml

Phosphate Buffer 4 ml

- Magnesium Sulphate 4 ml. u&aAeInABN 1 Falus

3) rineg1ainUe Equalization Tank, Us Effluent Pond 11usu pH 1le 7

4) Ynisethsldvin BOD

5) audSinafiduinainszuureniinesudiusuusuaslild 300 ml Anvan BODs
sanifiuliludud 5 Ju udanhvan BOD, w iy unsniladuudaanladl egisaz 1 ml
Unelwgnaziinnznoudtimauns Yasenislinzneu

6) antuthludiunsa Sulfuric Acid 1 ml Daswelsdnm

7) thaan BODO lumatiesn 99 ml udrninimae 201 ml lulmmsafu Sodium
Thiosulphate

8) liamaee udmestuds 3 ves i@y Tamsarosududla

gnINIsAUIN

N19911A7 DO =U3anaulninse x AuluduaiSodium Thiosulphate x 8000

200

N1511A1 BOD = (DO, = DOs)
Usinastniiegng
3.3.5 N15ATIZHAT SS

FANsEAYnTaTiley
- Y@ Retumn Sludge , U® Aeration tank, ldnseaunseauas 4
- ﬁﬁﬂa Clarifier Tank, Effluent Pond , Blank wag Cellulose l9nsemunsaa GF/C
FuneUNTIATIEN
1) thnszaunseslleuiionmgil 103 eam 1 Halus udahluld Desiccators 30 unfi
2) Farvrinisy 1seg1anUe Aeration tank, UaReturn Sludge, U Clarifier Tank,

U Effluent Pond,UsEqualization Tank, , Yndu uay Cellulose 11 100 ml.

(nsEAEnsevesinfeg1sUe Effluent Pond i1 2 uriunazdeimdn 2 ad)

3) YNN1INT8IUIAIRE19AELATEY Vacuum Pump Lagiiieeng 100 ml
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4) dhnseaensesiilalleuiignmgi103 e 1 Falue udnidgaanuuly

desiccators 30 U1 LAITIUINUNNAS

gnsnNIsAIUIN

A1 SS = (WY —ul, 1531) x 1,000,000

Ysumsiiieds

3.3.6 N159A1 pH, Temp, TDS, waz DO

< v o 1Y 4 v a L= oA

Junsindwiumuauannglimingauiuadunidlagafiey 68 awvng
dmsun1smsadinveualsedl DO ldnsiaaeunisiogiieanavgaunidlunisundai
= Y oy a a A¢ a a A @ o a a o Y
do  ofvesiulUadunsdasyiulnlalifdadunaliusednsnimnsinuanasindiunn
Aulufenvzifinngnauasslududinnnzneu Inevinluazauauledlugial-3 mg/l v1eass

Annldenatinuniduilisanananiminluvekasludisiaiuied DO TudetiasliAngs

ARINATHUATIEALAIVDINYIUUD

3.3.7 N159AAIN1SANAZNaU Lnansaeduganil (V30/V60)
HunsmageunIsnnazna Uil ouan IS N BAILAISANAZNBULAZNNTOAFITET
ALNOUYN AN IUANAILNTD
AIANAENIUTDIARATIUSTUUREnoULSS LAy T Favzvnstuiinalugasnan 30 wnd

a v % 13

Y I V1 o [ a ° [y
wag 60 Ul aamnInnaznaulalsy Widwuula wanslainssuurinauluunfilazdmnsy

a 6

neneugaunsenanazneulaRaznuI
nznauIvanasrsmiwesUSnasiunelunal 5 - 10 wii
N1511A1 V30/V60
- Authdetsann Aeration tank wagzUASB Tank $1uau 1000 mil lalu Imhoff
cone
- FislsFunansainnazneuuaznssusives Floc

- Juinmsasuwlasiivian 30 wag 60 W19

3.3.8 N15AATIZHRIAT TKN
msaszvUsinalulasiaulaeisioanvia (Keldahl) \Wunisvilvansuseneudunss

wazwanlulleasvgnivdeulviegluguvewanluily vivlvmsuanuainsalunisindn
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a1

Tulnsiauvasgduvsduaznsualulasiauiaunluvetineuddesean szl 1

mg/L Behainlaliunaeiingeniegeanssuimualin 100 me/L

€

o w 1

1. Wdeee 150 ml Tdgnuia 4-5 Winuae Digestion reagent (K,SO; 2.25 N3y
+CuSO4 0.25n54) + HySO4 LUuTU 5 ml

2.t Digest aududienla @naiTgu —s d1 —» tala —s 1Ten
1a)

3. PelSlBus Wuthndu 150 ml + Huedvinau (@@) 5 ven

4. wulaweulansenlon-ludoulsledamn (NaOH- NayS,05. 5H,0) auaneazane
LU?{&JuLi‘Juﬁwm (Uszana 10 ml)

5. naulwldUSannssamstanun 200 ml @ Indicating boric acid 50 ml #ag) §ni

asuwonluionansazapeaviUdsundig e

[ \))}

[

( Fananmsnduadausn 350 Jund adselannanas 10 3ud us
T3isinndn 300 Sudi N INNAUFIDENLES IUEIFIUENS
Frathndunnads deundushegnassioly
(Fanandudns 300 3uiil) Aeunisnaunfuelupsinipies 1-2

\ =
U9

6. wdeganinauls dweala lUlnseiuH2504 Wut10.02 N auansazane

WAagUINARYY 199

fwvUsnalulaunau (TKN)
TKN = (A-B) x N x 14000
C

“ygneum9) Blank TunauwuingIngne Wnanswmloudy
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3.3.9 N59LATITHNAT TP
?/NTIATIER

1) degne 50 ml + HpSO04 udu 0.5 ml 25 ml

2) doy (Digest) IumanUszaad 10 ml

3) iy wudndy 10 ml

4) n5998 GF/A aslurininl3unnng 50 ml + Wwodnnau 5 vea + e
NaOH wliudu 6 N auiasuumay

5) YsuUsinasliidu 50 ml gaeindu

6) wiasluraavusy e (combined reagent) 8 mi #afiel 10 wni (us
it 30 w9

7) AAINIRANGULANTIAIINEIARY 880 nm
“xyraeng) Blank THinduuwnudidiege iuansvilowdy

3.3.10 AAANUATIEBY uazAUANIFUUT DAY

Vn1sasIadaan DO vasUafineInIA(Aeration Tank) wazAn pH UaE
Mngreulnsa (Faguii3.1) uazauauA pH ¥83 UASB Tank 91ngOperation
Display (é’agﬂ'ﬁ' 3.2) W 91 ks dlaiedgmila qluteiiueinaaunsoyiili
uiladlgymnldviuviae wazfunmsauauszuunsifizenne wagpH oefluinusii

fvuald

gﬂﬁ 3.1 greulvsa g‘dﬁ 3.2 Operation Display

3.3.11 udu qAlasunaunung

(% s

- davesaneriudwanasy

LY

- 5 0yUANSIATANNAINLL YUY

[y

- dngunsalirseslieluiosuay

- 8"
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unila
1Asans
Jadeiitnaseuszansamnstrimings vesszuuthdnidewuul’
3IMA “giatasl”
( Up-flow Anaerobic Sludge Blanket : UASB ) 989U38W Tneviing waly
unARass S (seeuuassvdun)
The Condition for Efficiency of Up-flow Anaerobic Sludge Blanket
System in Thainamthip Manufacturing Ltd. (Nakhon Ratchasima)

419

Januanmzduiuasninnusuusanndu adillosn1nn1sue1eiiog 1951059901
AAgRaIMngsy NsUdesdndsvelsanugnamnssasgunasidwmasoanimwindeuiu
suan aeuesndudesdinsiidmings wWeantymisanannistidadndsiuudinin

%

sindenldlunisvrdaidefiansdunsadussrlsenau WasanaildanesiilaSeuiiau
3

[y

fuisnniitindu q dmsunsidaiudedianududuansdunidae mmduszuuina
Fanmuuulaildeandiau (Anaerobic) isiessuuthUadingn dalddies wazdiliufa
Fanluwanassls (Truney MeUsEans (2538))
izwﬂﬂﬂ’mgﬂLﬁmjﬁmﬁz“?ummauf\;ﬁw‘%éuwlwafu (Up-flow Anaerobic Sludge
Blanket : UASB) 1uszuuthinuuulaildoendiaudisiuszavsamgs Fauslnerhiingsia
(wass1wdnn) ity esnudndusidiulngvesusdn Wuanadidy
ansdunidanududugs afealiszuuttindigdunidnusieannsansduvisdifudugald 1ile
Lﬂumiamﬁim’mmaﬂﬂiﬂmaqﬁéuﬁsﬁL%Wa_jiwuﬂwﬁ’m eyl ividaudnduluany
1nsgIu Mo iieesnsnuiladeiidmadeusyansnmvesszuvidadideuuuls
91117 UASB
nannassi azduszlesdeg1eunn lunrswauissuutidawuuldonnalwil

Usgansnmannduduavihlugnisvenegennisuanvedlssny nagundulueuan

4.2 AANNISUATINANA
szvvidaundesuuulidldoandiau UASB veaudem Inguriing uuyunaaess 311n
(ssnuuasswdn)ldmsirdainde lnenswdeuglansdunsdanududugs (hnaglaa)

Trnanaduiiazen wazilnu lnednszuiunisnadl
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Fumauusn n13a¥1enn (Acidification) wuafidsuuulalFoantiau (Anaerobic
Bacteria) Ny Acid-forming Bacteria azglovaaeasduvilutidedsinldluguvasdn
coD Tidunsaluusemedte (Volatile Fatty Acids, VFA) U nsnexdia nsalnsieaia
Hudu Inetumeuusnieglutisfiute faduuinaiinisdahdedigue Tuusnauil
COD awdilyianas

Sumauitaes nsadeiviu wuaiiSengy Methane-forming Bacteria awgornsn
lusfussmedglidufiedanm Seifeiing wasfmaniveulnoonlediuesdussnoundn
Tutumeutiazeglutinarse lasasdiddanilad (Alkalinity, Alk) WAatuannsUdsusy

a

Y99 VFA A1 COD azanasnumuannsalunisindnvesqdunse nsdinluldeiidaumnai

(% 1%

p1ainiglunin (felelasudalid) e TnemluuuaiiGensasnguiiazegsauiu Tu

Y

a a 1

nsdiiigduridasaiunguagnou sifeilianzneu (Granule) FsrelviuuaiiGoviase 4 oy
sfueglnddn uagsiluszdvsammnnsthdaiigann

g uiimaAsusuues VFA 4 Sadeansmen VFA wag Alk fivhliszuuthtni
\Houuu UASB fiusganinmnisiningaan T,mamﬂszﬁw'ﬁnm’Lumaﬂwﬁ’mﬁmlﬁmﬂqm

%n15U1UAUEY = (CODWN — CODaan) x 100
CODWN

4.3 Ingusea
WomPadeivilrszuuthtnindonuuldennia (Up-flow Anaerobic Sludge
Blanket : UASB) #Usz@ninimasan
4.4 YBULYANTSANEN
4.4.1 fauusau
1.A1 VFA ( Volatile acids )
2.A1 Alk (Alkalinity )
3.A1 pH
4.4.2 fiauusny
1.U52a@n501mn15U7U% (% COD removal)
4.4.3 AUUIAIUAY
1. wiavewnaahn (Whanlavesiute narse uazUanets vessyuy
UASB)
2. Bnahsnethsildlunisnnass (100 my)
3. anfutifegne (10.00 1)

4. atunisselmiiwenanntunsnay (1 hr)
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5. alunsinsnaaes (Weunun1wus)
6. anuillunmshnmsnaaes (Fesufoinisaannden vesuion Tneing
uayuylaaeds $1im (saamuunssedu)
4.5 vauLauiinisAn
szuutmthidsnuulZennia (Up-flow Anaerobic Sludge Blanket : UASB) uaun
Aauandeu 15T Inethiing wiyuwianeis $1n (ssnuunssedun)
4.6 waimninazldiu
Liiielnsudier VFA Alk pH Fiviliuszansamwesssuutdauuuliannie
UASB flrngafian
2. feufuusglomilunmsuiulss uasiannszuutidmidevesuiem netfing
uayurlALaess $1im (ssnuunsswdusoly
3 aftefuumiiutin@nyEinnuiuielulfiluseadlddnunidluimude
4.7 umruenansuazuITeiiieadas
4.7.1 SLUUNINUAFTININLUY UASB
SEUUMINWUUUASB (Up-flow Anaerobic Sludge Blanket) \usyuundnuuulyl
Tioondiauiiiussanamgs wnefuiideidaududuasdunida Jagtuldiing

Aunszuufanaiafinuseansnnluni1svinau wu ndsunauaiise tnglddnaisdn

[
a

fnunigsdmiuliiuaiiisenzin
4.7.1.198nM3vhu Msvhauvesssuutidaihdeuuy UASB Wusguuiill
nshavesndeanauailiugiuuuesds undeayivariuwuaiisengnifediduiu

[ =3 < = . v a a e a
Wudavunadn (granules 5o particles) nelaantizioulolsinaziinfineiimuley

a

3 o [y ¥ o Y a6 v £ v & &
ﬂ'ﬁU@uVLW@@ﬂVLGUWGUU'UigﬂEJ‘UﬂUﬂ']{LVa‘UENUW"\]SVﬂIMLll@l‘sU?Nf\!a‘lJVli‘EJa@fJG]'JSUUWWUUULﬂUGUU

a [

Yo388n7 (sludge blanket) Niduvuvesiativziiyadnlaiivlanvauzuwiuiy (degassing

1% (%
o = =

baffles) iuthanfineivinlidegaunidasstuunauduniuiy yilidagaunidmvaiiay
Madginy

dome) 7

[ v ¥ v
% v al (% [24

MOUAARIBNATY MeTiinTunaunazgniuliluidniiu (gas collection

=)

(% '

JpgiuuuTas Yldsneanaindalanauinimnngnau iekennznou

Qe

=

'
J a

wuAfSeRInaINetanaaeenll wasryudsundudndauisenlusiuiutuadnd wannns

auressTUU UASB fsguit 4.1
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Upward-flow Anaerobic Sludge Blanket

biogas

wew effluent \ 3 Phase

separator

gas bubbles

/ sludge granule
|

sludge bed

influent  s—

SUN 4.1 vanmsiauvesseuuidadndeuuy UASB

1n3UN 4.1 29AUsENOUNANYaNRIUse1UTENaUREEIUA99 Aell

1) druvesmenoutuane (Sludge Bed) iutuvesnznouqdunisii
AUEnsalunTsyeraauanTBunIelags

2) dhurestunznauass (Sludge Blanket) iluduiinznauassfianszans
idemnfetinmiiiatuannmstesameansdunidluiideideuwddiise

3) duveaUnIalkeNALNEUTINMLALANLTINN (Gas-Solids Separator:
659) hugunsaifivimihinenietanineeninveskansevieieTanm 1 wa

[ 23

AENOURAUYSY Tenznourdunidngnuenazlvaiingdiuuennznou wagiadinm

Y
[

gnyvTiiet Wl duunandenusald

4) dhuvesguniadlunisuenaenau (settlement compartment) luguvas
gUnInillag a19anIENBeduILRaN1IANALNaUYRIL AN NINUNTUITRLA WAL

v A [ ' T o da a 6o =

wenfing@anmeenly aslureswausynirahdeniasdunidauaznznaudinim
Weudeduilivaunfgunsalil agneugduniddnlngazuenimuazanagneuasd
1 1 (% ] IS aa goj £ (% g o A o w
drua1avesls dwngnoutinmiiindniuiagvalsuuldivdndeiniunisinda

6
4.7.1.2 Yafvasszuuldannie

1. wnannsanziiesmzneugdunsgliduda granular lenafinzneuas

waaluiuieeniitdes vilviseuuliiadesnines

2. liidpsdnaansasniunieludaufiisen ananlni
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3. foensndarlunisiuszuus
4. Paszneundeiaigetdnluusinas
5. AMNADINITAITOIMITHBY (BOD:N:P = 100:1.1:0.2)
6. lanadimuduunamasnu
7. M fnsaiifvunadnniy
8. annsoilusldiudenganisliiidodunau
4.7.1.3 Yodevasszuulionnid
1. farmenlunamnzsdssenougaunislndude sanular

2. mnldnzneugdunidsusuniliilude granular azldnailunis start up
17U

[ o g 5 A Y v aaa = a
3. szuunsmungludiondeanuinih e gizedlentain short
circuit wnAsUlINe WIBszuLTienIzEAEU LYY

4. Wwngdudndeninznounviuase (SS) g9 asviliussanananlunis
goydaIyanad

5. szuvilanununusanissuudsNiasiules tesannliseanis
WABUWUAIUBIANINLINA DY

4.7.1.4 UaReniinasassuuliannie

1. gaungdl: 30 - 40 O° (WiawNnIgumiUasuLUas 2 - 3 O° dnase
msnanfwetaunannisiasuladndeslaonisyuieu

o

2. pH : 6.7 - 7.4 pH sinmsavanvensaszmedalunfidfglunis

o

AIUALTEUY

3. HRT waiz SRT HRT: AoanwaiuneiuiinuadssuuHRT Woe > yu1nde
Ufnsalanas wuAiSEnaneenNTEUUNINUTEANTAIMEASRT: > 100 Ju
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4. anmaadunng (Alkalinity) Tagunn waneds Ararsuetun (CO*) Tu
ANSUBLUA (HCO®) Lanstemastvinesuesssuuiazdiasnwian pH Tiasiiiioanunsany
ponsUasuLUaIUSINW

VFA A33aglutag 200 — 400 me/L

HCO* A5 > 1,000 mg/l as CaCO3

VFAHCO” < 0.4 = szuuiitnivlasge

VFAHCO® > 0.8 = Tillose pH anaseg195nsa

5. anuduiiy: wouluiile Tavendn wanlessuvadlanziun (Nat, K, Ca?,
Mg2+)

Falua : 5~
6. AngnNstikarSudianmseu (Oxidation-Reduction Potential)
A1 ORP WanIANaansalunissu e- vasd1sazany
A1 ORP 1Juuinunn = U e- 1an 1w leandiau Aaasuy
A1 ORP 1uau = 14 e- 19

A1 ORP A158¢5¢1IN9 -300 9 -500 mV
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4.7.2 1UYNNYIV09

nsAnuUsEansanwassruuUniEsLuy  UASB (Up-flow  Anaerobic
Sludge Blanket) uay IC (nternal Circulation) Inensaaiinsizinnsimesveniidede
AINUABINITENTLAUNTIAL (Biochemical Oxygen Demand; BOD) AMNADINITOONTLAU
MaAdl (Chemical Oxygen Demand; COD) YDILTILVIUADY (Suspended Solids; SS) uag
Yosudsazans (Dissolved Solids; DS) vhnsAnwnszuinaiounsnyinudaieudsnau 2553
wui sruuthdmindewuy UASB Suszansamlunisandn BOD, COD, SS uay DS Yeuas
88.10, 79.80, 77.17 ua¥ 16.98 MUY wazsyuuiatdenuy IC fussansamlunng
anA1 BOD, COD, SS Waz DS 398av89.31, 87.30, 58.24 Uaz 33.67 ANAIWNU 2INA
UsgAninmainanansoagdledn ssuu IC fusedvnmAndissuy UASB Tunisanen
BOD, COD uag DS tiiasa1nszuu IC mmmLﬁym'«qaum%‘sﬂﬁﬂ%mmmm yllanadunaves
aunEsAuideiinnndt Tusmefissuu UASE fiussBvSnindniiszuu IC Tunisanen SS
@mmwﬁmé’qm'mm515?‘13’61ﬁ]’mﬁy’qamiwﬂmmﬁhmmgmﬂmmwﬁwﬁyﬂmﬂiiwm
gnamnTsy Téun A1 BOD, COD wawss drue DS Hunasianasgiu Ssanunsaaguldind
FeTrumstiinnnssuutidaassssuusidudenhluiumsdiiniaiuneuldes
a9geITYIA (ASeT wa1de way dnly AlShuiiug KKU Res. J. 2011; 16(8))

szuundnildfnwiduszuudinaninses-gioealdaestunounuvaamaiias 39
Y

Usgnoumeeasdusenounan 3 Usenshie wannisdaestuney, seuunlinUssdvizam
(spuumindanansnseuassruuninduneneuluain)  uagnsemuaniguugiige iiile
Hunafisdszgavsamnisiidaasnsianfiedanm. lunismeassildihnindianlssnu
aBediandled  90,000-120,000 un/a  szvuminlunsveaesisznoudedmiinnge
(Frnaensed) Bvunng 6.8 dns wagdawsinilsy (Mnansnses-giaeal) duwings 55 a5 9
yifniansdagnauaugamgifl 55 @ szuuilduanduafiosnimesszuuiigunn uay
annsasusnslouasduvddligeda 13.05 nn Fled/u3 fu Santeuasduvidimanza
Wiy 6.38 nn Blef/u3 Su dwsuussAnsnmmananfeTinmgean wasfianmgissuud
UsrAvEnmmafdadlefintu 52% lunsiSeudisuivssuvdestuneugiooatiinuny
flgampivunans  wutssuuiidnud  Fadussuuninaestuneusanans-gieteaduuy
gunpiigs ansadudndeuasdunidldganindntes uenvniszuundniidnudels
ﬂizﬁw%mwﬁqqﬂjﬁwwﬁﬂmmmimguwgLaLaaﬁam%’jumauqmmﬁﬂ’]uﬂma(qma VUAY

(2540))

qm%’aﬁﬁﬁ;mgwmmﬁaﬁﬂmmamaaﬂLaﬁmam'ﬁaﬂ%'aLW@‘LuszngaLaaﬁ(
Upflow Anaerobic  Sludge Blanket JUASB)dmSun1sthdmiidethensumsaass
SvimsiAuszuy m'aLﬁaaéhsﬁwugLaLaaﬁImﬁ’muﬂmﬁLamﬁu 5 6, 74a¥ 8.5 9nN
MspUTTINANIBUVSEWAU 2 n.n leR/au s -Tulazszezianfnuiuvi 2 Fudedaufnan
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ghoLoad 2.43 GRTHANITNABINUINTEULAINNTONMINTLOALA 57.84,  63.92, 72.59 uaz
60.32 Woesdunmuaiusazidadamala 50.70, 59.64, 64.79 uay 47.87 wWosldum
mudduwazindnvesudauviuaesld39.37, 56.63, 67.18 uay 47.87 Wosliunnua1Au
dmduitowthooninszuuiiniiade 8.08, 8.28, 8.44 uax 8.56 muiulagszuULIOLOA
Jannsarindlefdaimpuazveaudauvauasslfinniigaile pH wniu 7 dmiudinuie
Fanmanszuuilaade 369, 367, 422 uav 403 fadansneiumudisunasd
USinadnanufinafinuwesssuy 40.68, 4592, 53.44 uaz 30.37 LUesilussudidiu
( AUANYIUNIYIW IR UAY WIRATAUTITUANT)

nuAteileaumahadaunsyauaskanufadinuannissinuuulienna

Guamjwmna’ﬁwﬁm&amzﬁaLLazmﬂmzﬂaummzwﬂ’]ﬂ’m‘fwL?ﬂ%@ﬂiwmwamamuaa
meldnmeasauuunglaglddlonisudumiatu 5,000 daaniusedns ﬁqmmﬁ 37 93N
waltyd mwﬁﬂﬁ;ﬁmﬂeﬁﬁamﬁ’w&amzﬁaLﬁmﬂ‘%mmﬁmuazau 2,347.2 118889 I008anT %qqﬂ
nmsusintinndsanAuaneuainssuu T TaTiAUIINTuaN Tunans wavduUuvesds
N (2,188.47 2,128.58 kay 1,852.67 Nadansnaans sua1nu ) Useansninnisinunile
A ﬁmmiuﬁﬂﬁ'}mﬂﬁwiamﬁugamzﬁwﬁamﬂ 32 Yu fdlefanasviiu Sosas 78.18 30
nsuninnansaufungnouanssuuita duane sunans duuy Tneiddled amaaviniu
Seuay 76.40 75.34 LAy 68.92 M1UEIAU mﬂﬁ?uﬁﬂmmsﬁwmmﬁa%ﬁal,ﬁmLLﬂsEa TneLfu
Ca2+uas A3+ fieududiu 150 300 450 fadnsusedng lnevnmsveassuuuiensianis
LﬁwﬁumawmmmﬂauﬁiaumumLmiﬁ'mﬂmagaﬂizﬁaﬁwmﬁmﬁuﬂaaﬂ’h 0.6 NaALUnS
MIBYN Ca2+ Auddy 150 fadnsusedns lumsinlimudndiuvesmsnoudidown
Fiduannndn 0.6 fadwasinniian Andudosar 69.9 ndn 3 seumsutn (31 Yu) (ef
wad ouyuna way Uselniia doshunlung. (2558).)
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4.8 YunpunsAEUNg
4.8.1 msUSuAniiausuaies ( Equalization Tank : EQ)

o EQ iuvefiiuiiteusuanmieuarasludie UASB thilazidueEQ azan
Mnvethiufitidncop  wiaruliwindudufuuiuillssnuiinswamieylsths Tunns
naaoasesuiluteEQlidacoplidaaglurag 1400 1500 1600 ... 1900 swddy
Tnglunnidusiesindiednsminte EQ iad oD yntu drhilvhnimiegenineni
IS deIn15EEAENSUSUAT COD Tl

4.8.1.1mssudndeudve EQ Faiidunisusuiwiuiluyelsiiidncop

[ '

adumuindesnis Tnevthluethdedldd iUl duueugas
GV, + GV, = GV,
Tng  C, fAp AUNTU (COD) vasus EQ (adnsuneans)
C, Ao Auidu (COD) vosUatnidey (@adndusioans)
Cr A9 ANULINTU (COD) 71 (Hadnsunadans)
V; fiz USumsue EQ (@nunadiums)
v, fio Usinastetiden (gnuiariuns)
V; fie Usunsuesiu (gnuiAniiums)
4.8.1.2 msiatde EQ  Fadunsusurindissuute EQ Irdasih
Anfienanufiisdeenis MUGAS
CV. + GV, = GV,
e C, fe anududu (COD) vosidue EQ (@adnSusedns)
C, Ain ANUINTY (COD) vasuatviines (Hadnsumneans)
Cr v MNUINTY (COD) 71 (Hadnsuneans)
V, fie Sasidve EQ (Qﬂmﬂﬁmmﬁia%’ﬂm)
v, fio Smsnvetesidive EQ (gnunadimssedalie)
V; fio Ssntiidve EQ sau (gnuafismssedali)
wnewg Votesdovotidenilifaindendmisindrszuue £Q
4.8.1.3 nsilathazenanndetiniadnues EQ nsdiiilumsideansiilute

EQ #fA1COD gendnAfiisidesnisingilniinintetifiasesqauniten COD vesiiue EQ

a

LA IADINTG
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4.8.2 m3yfiufaagneinuniadn pH

Futhfeghaanguanse nanste uasUaneve sesuhuendufudaaundini
fhograian T pH Tnusnifutauuutunney wuudussneusi wazuuudunila Tuus
avqn 9aw3e7 ifieren pH ainsziiniusazgaluoils wanzauvdola aladivil
Uailszansnmiian

4.8.3 Mmafiudegrathandasanwiean ( Alkalinity : Al ) ez ANsABUNSY
3211418 ( Volatile acids : VFA)

@mﬁﬂﬁaaﬂ’mﬁaﬁladaud’mﬂa na1aUe wazlaneue sediunioom 90 Tafias2 11
Ns09RIENIEATENT8Y Wdinsosuduld fask vdegnsas 3 61 antudningegiwn
WIAN Alk WAYAVFA aT)

4.8.3.1 YuABUNSIIANANSILA ( Alkalinity : Alk )

1.4 flask fifthdaog19 wmen T-Solution (Thiosulfate) 5 nem ATy
en P-Solution (Phenolphthalein) 5 wen {fludsunlilninsndie nsadailain(H2So4)
0.04N suiasuiudlawdranaildlsaliadsudliiduneusely)

2. wm MP-Solution (Methyl Purple) 5 wen {fndudidiealnlnmsnaie
nIAFRTA3N (H2S04) 0.04N suidudumdudaeu udanaildly dlsiwasudlidesinnse
Trdulduanadinliddan Atk }

3. AumAn Alk 31ngRs

dnmenaamun(me/L) = (ml v H2504 Ald) x (Normality Of H2504) x 50,000
mlithshedns
waturInKg
4.8.3.2 SupauNIMAINIABUVIEsTImEd (Volatile acids: VFA)
L. VFA Tngniannnisnaass Alk lguuu hot pate #1300 09AITa

= I3 N o 4 3 A A v & v g o a v
Wwea luna 10 W9 (AUNANLDUILINLABR) LLa'JVNVL}ﬂVLEJUV]Qm.QﬂJV@Q

a @

2. lmnsnene ludiedlansenled (NaOH) 0.01 N Fufiegagi (Uudvuney
179}

3. AUIAT VFA NERT
ANMNIATTVEIBVFA (me/ L )= (ml ues NaOH 71 x (Normality Of NaOH) x 50,000

mluAI9819

waduinNa
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4.8.4 MyuaTzvidaya

1. msiSeuiieuan Alk wag AVFA diwanets nansue wazlaeve deaduly
muUSInasvesdimelute  arfinanse  wavdaneusluiulwuiaasidutuan
Wiguieuvesusiazen  lagUSunsveananaveds 325 gnuienuns uazUatguafie 650
anuIANLLNS
ANNUUSIINTYBIUARY TUIINGAS

§nuh i = Unesthdheeusasdilussuiy x srunudhlusiidessuulus
aziu
SnuUsInsieh

v ntuheUsinastildnsiulusdas Sufiow ufivhdsnanseuazuaneve
AIUAIAU LAIEIUINTOANTIN

2. mimﬂizﬁwﬁmwmiﬂwﬁ’mﬁﬂLﬁasuaw'aUASBmlﬁImqum

9%nsUrTatiEY = (COD — CODaBN) x 100
CODN

_ ﬂ@’]ﬂli‘ﬂ
&= | .0
f’{uli‘ﬂ

4.8.5 AN3NAAY




4.9 Han1saiueu
4.9.1 AATILVHANITIAAT pH VBIUAAZYA
M1319714.1 UFASHAAT pH Yadusazyn

A593279A1 pH

CODwiN JUANZNBY UAS,B(W UASB(na19ua) UASB.(ﬂmﬂ
Ud) Ua)

Fupznou 7.42 7.47 7.01

1122 | Yupznousiu 7.47 7.50 7.48
Futila 8.19 8.20 8.21
Fupznou 7.37 7.40 7.38

1186 | Funzneusiy 7.43 7.42 7.42
Futila 8.02 8.01 8.01
Funznou 757 7.58 7.57

1255 | Fumznausiy 7.37 7.39 7.37
Futila 8.08 8.09 8.10
Funznou 7.55 7.56 7.58

1406 | Fumznausay 7.38 7.46 7.37
Futila 7.99 7.99 7.99
Funznou 7.50 7.49 7.53

1501 | funzneusiy 7.19 7.21 7.18
Futila 7.90 7.91 7.92
Funznou 7.46 7.49 7.48
1672 | Funzneusiy 7.38 7.52 7.45
Futhla 7.97 7.95 7.96
Funznou 7.50 7.58 7.51
1714 | Fumznausiy 7.43 7.49 7.44
Futila 8.03 8.00 8.01
Funznou 7.42 7.47 7.43
1820 | Fumynausiy 7.39 7.45 7.40
Futila 8.00 7.99 7.97

45

uI8IAe : Yunznaufe Yuvesnznaunuenanilalienslilhr , Yunznausiufie WIs

funznaulagInnausisainuag19inu |, Jutihlafs Judlruvestihlafinsnaukenduainiiagig

IALAU
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9NPN374.1 UanImaA pH Yeausiazqn A1 pH Funznoudiladimegluris 7.40 -
7.58 (1@@8 7.9 )epH Tunzneusau MldfiAegluta 7.18 - 7.52 (10 7.40 ) A1 pH Tu
e AléilAeglutag 7.91 - 8.21 (10 8.00 ) f pH TWilwisyavBnmATianAetas 7.39

~ 7.47 dlasnnluriwestunineedtuazidunisinussans nnwesadunsdnazidntnds

Y ]
g1

4.9.2 ApseiNausEansnvasn1surUauLdevesualiann1AUASB

AN519914.2 nansNausEansnInn1sUtUaUdevasualiannAUASB

Uszansnnmstndatige
coD | coD C .
o WaILIUNNIS
ik aan . o
U1un (%)
(mg/V) | (mg/V)
1122 66 94.12
1186 48 95.95
1255 50 96.02
1406 55 96.09
1501 58 96.14
1672 58 96.53
1714 53 96.91
1820 56 96.92

NAN1974.2 WunsmluanialszdnsamnisindnundevesualionniaAUASE ax
Wiudsgansnmnisunidaindevesteliennia UASE 83A1 CODUNINEITY 1Wasidudnis
Urdmideniiinaunulumelaeiingeanegi 96.92 % Tudn COD 71 1820 mg/L Ansinan

0eji1 94.12 % Tu COD #1 1122 mg/l



A151994.3 nansanInsadunIdssviedne (Volatile acids: VFA)

4.9.3 AATILRNAAINIADUNIIS2IMEdne (Volatile acids: VFA)

NsAdUNIYIZIWEdE (Volatile acids:
Uszdnsnmnsthdatinge VFA)
COD | COD |wofidud | UASB UASB UASB
1 gan | msUUa | (Aude) | (ha1sua) | (Uanwia)
(mg/V) | (mg/V) (%) (mg/V) (mg/V) (mg/V)
1122 | 66 94.12 63 60 53
1186 a8 95.95 64 61 54
1255 | 50 96.02 64 61 54
1406 55 96.09 66 60 a4
1501 58 96.14 75 67 37
1672 | 58 96.53 76 51 43
1714 | 53 96.91 80 67 57
1820 | 56 96.92 83 74 a6

47

91NAN54 4.3 i COD 1hszuvgean (1820 me/) fualst VFA fidngean (de 67

mg/\) Bedanalii %UszanSamnisuindngedn (e 96.92 %) waziiA1 COD WAsyUUAER

(1122 mg/\) fiualsf VFA fldnsnan (10 58 me/l) Fedanaliten %Uszdnsaimnisiidnsgn

(\ads 94.12 %)
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JUTI4.2 nsmluansrnudunussendeaesigudnisuniadevesialionniaUASBY

VFA&19UD
AMNFUNUS sEUTneAUesIFuRn1sUUALEe
289UBl391N1AUASB
NUVFA&19U8
120
100 *—=e o o S —

- — f—'__’-_.
60 (G o

40

20

=@ 1151711 e \/FA

a I [y Y4 I i & @ '3 o w a 1 v
NNFUN 4.2 1Wunsmluansanuduiusseninaefidudnmsurdadevesuels
21n1@ UASB U VFA Auua Tagannnunltiunsivuanain audloy VFA azidulusiy

bty %UsEavEatnnsUndn (Badn VFA g9 A1 %Useansnimnisunidnazgeniy)

4.9.4 Sipszinasansian ( Alkalinity : Alk )

AN519R4.4 LERIHARANTRINA ( Alkalinity : Alk )

Uszansamnsthiadnge fnanavan ( Alkalinity : Ak )
COD | COD |esi@ud | UASB

Wh | @an | mMsula | (Auue)
(mg/V) | (mg/V) (%) (mg/V)

UASB(nang | UASB(Uang
Ug)(mg/l) | Ud)(mg/l)

1122 66 94.12 535 553 600
1186 a8 95.95 539 570 617
1255 50 96.02 539 570 617
1406 55 96.09 540 563 601
1501 58 96.14 545 568 594
1672 58 96.53 550 574 620
1714 53 96.91 552 563 600

1820 56 96.92 552 586 608
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NANT19714.4 Lﬂumﬂmmemaﬁwmﬁ;l'jwm ( Alkalinity : Alk ) U
dudsteudsUaevatian Alk disdumuddudulumumguifiiuueiiGendgu Methane-
forming Bacteria  azgeunsalutussmeielidutietinm  Jdifeiiny  wazfe
asuadlpoanladiuesidsznoundn  ludunoutvedluthnanse  Tasasilendanlad
(Alkalinity, Alk) Lﬁmﬁumﬂmimﬁ'augﬂﬁuaq VFA Feinlviiien Alk Wianntuauislansus
winlk  flegansvatindudmedsalwiifinsfmioufvanwielinznauldifs  1513ades
Ansizvien Alk iudesuuuile 1. e Alk fAstuainlealyl AerAlk dsve 2. 1 Alk 7
AtuannsUAsuguues VFA fio a1 Alk Uanete - Alk anste widshdes Alk usias
fumseansilSeuiisuiuilesidudnisiitavesde 1 ar Alk SuadeUsz@nsainnis

Jrumundevesualiainid UASB fiele

A1519714.5 wanaRanIa1enaviun ( Alkalinity : Alk ) fiinain VFA

wWasigud nenavan ( Alkalinity : Alk )fiinan VFA
nsUn | UASB (fuua) | UASB(ane
(%) e @) | vomen @ | 2P

94.12 535 600 65
95.95 539 617 78
96.02 539 617 78
96.09 540 601 61
96.14 545 594 49
96.53 550 620 70
96.91 552 600 a8
96.92 552 608 56

INMINTA.5 uannarmaiann ( Alkalinity - Alk ) fiinan VFA @1 COD 1
sUUgeEn (1820 me/V) Sinalit VFA fiengege (10 56 me/) Sedawmaliien %Uszansnimnis
thingegn (108 96.92 %) uaziiA1 COD Whszuusman (1122 me/) dnaly VFA fidmian

(10fey 65 me/l) Badawalia %Uszansamnisurtasan (e 94.12 %)
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ANS1974.6 UERINAAATRIVUA ( Alkalinity : Alk ) fiina1n Teanl

Fnananun ( Alkalinity : Alk
wWasidud )iinan Twanlu
n15UUN UASB (Au

(%) UASB(Auyua) | Ua)/ 10

(mg/V) (mg/V)
94.12 535 54
95.95 539 54
96.02 539 54
96.09 540 54
96.14 545 55
96.53 550 55
96.91 552 55
96.92 552 55

PINANTNE.G LARIHARRIT A ( Alkalinity : Alk ) FkAnarn Tgarlal @1 COD 1
sUUgeEn (1820 me/l) Sinali VFA fiengegn (10 55 me/l) Sedwmaliien %Uszansnimnis
thdngegn (108 96.92 %) uaziiA1 COD Whszuusman (1122 me/) dnaly VFA fidsian
(1088 54 mg/l) Bsdanalvien %UszAnBamnsirtndan (ade 94.12 %)
5Uii4.3 nsmluansamuduiusszuinsaesidudnnsyniadevesuslionnia UASB fu

Alk inanlannln

s s 1 1 I o ar ' ar
AMUEUNUSSTUNA e RdunnisinUaduveasualian1AUASBAU
Alk Aitinanlannln

120

100

80

60

40

20

1 2 3 4 5 6 7 8

== 15111 Alk tAranTaiaT v
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MNUNE3  unsmuanspuduiussenineWesiduinisundadevesuels
81M1A UASB fiu Atk Mifinainleal Tagarnuuilidunsimuanadn Al Atk ifinein
Toall asdulusmuunalidn %uszansamnistidn (Badn Ak Minantaenln as A1 %

Usyansnmnisindnaggeniu )

JUTI4.4 nsmluansanudunussendeaesidudinisuntadevesdslionnia
UASB fiu Alk 7itinaan VFA

AMUduuS szrInsAlasdudn1sUTadgva sUalfanAUASBAUALK
a0 VFA

1 2 3 4 5 6 7 8

=8=00msinin =®=Alk Linan VFA Poly. (Alk tA®an VFA)

a 1< [y LY 4 1 I & @@ '3 o w a 1 (%

mﬂgﬂm.cl Wunsmuwansmnuduinusseninadasidudnisunismdsvaausls

21n1# UASB U Alk 780270 VFA Tagannwul luunsivkanain awudluy Alk Alinenn VFA

nilkanu%eUszansamnisindnianazegluyie 54-58 me/l lagl %UsednSaimnisuadni
a
Y

3ANABYN 96-97 %
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unis
Ansgviasuran1suianunazlasng

5.1 d@sunan1sufuneu

pnmsUfiRouaninfng o Uiem Inedding wuyudameds St (saau
upss19E) IivihmsdiufoRnuanifinuuasiamnendn Tasisuduaiuil 18 ngadnieu
2562 uietuil 6funan 2563 leFuneumneliufiRnulusumis dhanwaniafin
UsgdmmheuAunndeunasulssdildiuneunnenusumsguassuuiidadudefe
MslAITiTLEs danmunEenismennan fumsiesdmmsinesinsgveninde
Pnspuutidn iy nsnsedeukazinnudymdwindeunnislulsaiy Aeena
pRaeukazmuAusTULT At A owdug AldTuseumneend Wy dauesmiAeatu
Aundounsusuuiluenansrenu mMelnsgiiUsediuae
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5.2 AAIITINAIATING
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JUN 5.1 anudunussendnaesfigudnisiriadevesualionAUASBiv

VFA fuua
AMUFUNUS Szl dudn1sUrUndevasusld
21n1eUASB
AUVFAAUUD
120
y =0.3096x + 94.691
100
PSS  ——— >——o—¢ J
y =3.1548x + 57.179
80
60 o omeenett
40
20

1 2 3 4 5 6 7 8

@ N3N0 emm@u—\/FA  cccceeee. Linear (%nstingdn)  eceeeess Linear (VFA)

N3UN 5.1 Wunsmuanipnuduiiussenineesidudnisundadeves
Ualenia UASB fiu VFA fiude Te1 VFA geaniia1 83 me/l TiA1%Usednsnimnisundn

aeEan 96.92 % (uwazd s A1 %Useansnmnisundawingu 100 % aglaen VFA fvihli

sruuUaudsuuUlioInAUASB Huseansamnaasintu 111.27 me/l)
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y =0.3096x + 94.691
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=0 *—————° “ ¢
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y =0.2643x +53.211
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—0— %n1511TR —0— Alkanv
--------- Linear (%n15111@) «+++-+-+- Linear (Alka14)

ngudt 5.2 idunsmuansenuduiudszrinsadefidudnsiindeveseld
9 MA UASB fu Alk TiAnainleail de1 Alk qqqmﬁm 55 mg/l A% Uszansninnis
Uhdageanil 96.92 % (uazdusma1 %UsgAvsamnstatawindu 100 % agldan Alk
Ananleali fvhlsszuusiimideuuulionniaUase Sussdvsnmitansinty 57.74
mg/L )
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--------- Linear (%n"151n11R) Poly. (Alk-org)
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il 96.92 % wansliisiuindn Alk snndigalailévihlsn seuszavBamnstningsaailuse (
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Uinundewuulionn1AUASB Tuseansamnanvindu 0 me/L)
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AsEAnSnmnsUdRgegavevesseuutUanuuliennia “giaeal”( Up-flow
Anaerobic Sludge Blanket, UASB )v83u3®v Tnethaing LLWLLW%}@%@ e (5eu
YATIIVAUN) agjﬁ VFA Wiy 111.27 mg/L, Alk tAnannlaala windu 57.74 me/L, Alk 1A

910 VFA Wifiu 0 me/L, uazan pH Tugag 7.39 - 7.47
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0.0 NSATIVFDUANGINEA LASLIEN NOILAY WARLTENWULSEY MEN TNLAa kazkianiila
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