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TREATMENT OF LATEX INDUSTRY WASTEWATER

BY ANAEROBIC DIGESTION
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Abstract

Wastewater from the rubber skim processes has COD 25,000-30,000 mg/1. The
first treatment,in general, used anaerobic digestion which can reduce the great amout
of COD. After that it can follow by any suitable biological treatment. The purposes of
this study is to find the optimum pH and hydralic retention time (HRT), and
determimed anaerobic digestion constant (K). The experiments were performed by
treating wastewater from rubber skim process in anaercbic tank. The wastewater was
continuously fed into 0.15 cubic meter anaerobic tank. The pH was controled to be in
the range of 7.5-9.5 and the flow rate was varied inorder to get HRT 21,14 and 10
days. At HRT 21 days, COD load was about 0.2 kg/m3-day, COD removal was 41.6%,
volatile acid was 7,000 - 9,000 mg/l(as acetic acid) and pH was 7.6 - 7.8. At HRT 14
days, COD load was about 0.3 kg/mS-day, COD removal was 41.6%,volatile acid was
7,800 - 9,500 mg/1, pH was 6.8 - 7.2. At HRT 10 days COD load was 0.4 kg/mi-day,
COD removal was 19%,volatile acid was 10,000 - 12,000 mg/l, pH was 6.3 - 6.7.
The kinetics of COD removal was 0.045/day. It can describe that the best HRT was
longer than 14 days because pH of the effluent had good condition for methane former
bacteria in methane tank. The results from this research shown that it should have two

anaerobic tanks,one for acid tank and another one for methane tank.
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BOD = Biochemical Oxygen Demand
BOD,, = BOD ultimate
COD = Chemical Oxygen Demand
DO = Dissolved Oxygen
HRT = Hydraulic Retention Time
K = digestion constant
Kg = Kilogram
m’ = cubic meter
M = Molar
ml = milliliter
mg/] = milligram per liter
pH = a concentration of hydrogen ion in a
solution
S8 = Suspended Solids
So = 1 %10 Tudu
| oAS o oA -
Se = a1 & 1od narfninulag
TKN = Total Kjeldahl Nitrogen
VFA = Volatile Fatty Acid
3 ¢
Y = QNUIFTHUAT
Ik = amnafdudas

AU = anuIARATILAS
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FY

$ufisy sasimsival COD load HudenouN 1511w yhudowdamsiinga % N1IAADI
NARDY
W naau | BoD | cop | pH | ss | BoD | cop | pH | SS | VFA(mgl | Alkalinity | S | BOD | COD | S8
TN
(mg/l) | (mg/1) (mg/l) | (mg/1) | (mg/1) (mg/1) | acetic acid) |(mg/CaCO3) | CC
1 7.21x10° 0.25 19500 | 34661 | 8.2 | 1545 | 8850 [ 15206| 72 | 576 7920 7350 55 56 63
2 0.23 17000 | 32075 | 6.4 2040 | 8400 | 15840 75 620 7500 7100 5] 51 70
3 0.23 230001 315571 6.0 1955 | 11100 16157 6.8 684 8670 7550 52 49 65
4 0.25 23500 | 34144 | 5.8 | 3600 | 10200 | 17107 | 6.7 | 764 9105 7850 i 57 50 79
5 |wsoues vyl 017 19400 | 23880 | 11.3 | 1520 | 9540 | 17474 | 7.6 | 958 9075 7430  [@wnsnl 5t 27 | 37
6 0.17 19400 | 23621 | 109 | 1420 | 9150 | 17424 | 78 | 90l 9045 7600 W |53 26 37
7 0.17 19450 | 23104} 105 | 1420 | 9900 | 16315| 7.8 | 868 9108 6600 fm | 49 29 39
8 0.16 19350 | 22587 | 10.1 | 1500 | 9765 | 15840| 7.8 | 818 9002 6600 18 | so0 30 45
9 0.21 22100 | 29156 | 9.8 | 1195 | 11700 | 15365 | 7.3 | 1490 9053 8000 47 47 34
10 0.21 21500 | 28712 | 9.6 | 1130 [ 11100 | 15840 | 7.6 | 730 8790 7950 48 45 35
11 0.22 16500 | 30781 | 9.5 | 1050 | 12600 | 16060 | 7.5 | 374 8700 7950 23 48 64
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Suiizy 8esnrslval COD load ﬁyu?\'tlﬁﬂumiﬂ1ﬁﬂ ﬂﬂuﬁﬂﬂﬁ'amsﬁwﬁﬂ % N1saAad
nanad
u'riu aa/arsiu | BOD | COD | pH—{ SS | BOD | COD | pH | SS | VFA(mgl | Alkalinity | fa | BOD | cOD | s$
FImMN
(mg/1) | (mg/l) (mg/D) | (mg/l) | (mg/l) (mg/l) |acetic acid) |(mg/lCaCO3) | CC
I 10.8x10° 0.32 21500 30005| 89 | 1116 {11700 | 16487 | 69 | 988 9765 6950 46 | 45 11
5 0.31 20500 | 28712 | 8.4 | 1476 | 11100| 16339] 7.0 | 1152 8558 7200 a6 | 43 | 22
3 0.32 21000 | 29488 | 7.0 | 2436 | 11700 | 15603 | 7.2 | 1088 6758 7300 T | 44 | a7 | 55
4 0.31 19000 | 28971 | 6.8 | 1508 | 11700 16928 | 7.0 | 289 8145 7700 [@wnsn| 38 | 42 | 80
5 [wrouao v 028 19000 | 26125| 8.8 | 1612 | 12900 | 18694 | 6.8 | 944 9705 7500 Wy | 32 28 41
6 0.30 19050 | 27936 | 8.8 | 2788 | 12900 | 18989 | 6.9 | S04 8903 8300 fm L322 | 32 | 82
7 0.30 20500 | 27936 | 8.8 | 1700 | 12900 | 18106 | 6.9 | 10i6 9113 9200 T8 | 44 | 35 | 40
8 0.30 21000 | 27936 | 8.6 | 3808 | 11400 | 16733 | 6.8 | 1105 9525 9875 42 | 40 | 7
9 0.28 19200 | 261521 73 | 3400 | 12128 | 13285 68 | 986 9515 9880 37 | 49 | 71
10 0.29 17900 | 26987 | 73 | 1128 | 10944 | 12115 69 | 884 9490 9900 39 | 55 | 21
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Suft |8nsansival  COD load udunoutini siennnszuua % N1TOAEY
3y Wi ANACAY | BOD | COD | pH  |Alkelinity| VFA SS | BOD | COD | pH |Alkalinity] VFA SS fw | gop | cop | ss
(mg] (mg/i {my/l {mgfi Fmm
aRgH (mg/l) | (mg/l) CaCO,) facetic acid (mg/l) | (me/l) | (mg/l) CaC0,) fcetic acid (mg/) cC
1 14.4x10" 0.40 17500 [ 28000 | 9.4 | 5500 | 1148 | 1640 | 13500 | 21760 | 6.4 | 9350 | 10478 | 1056 23 22 | 36
2 0.38 16900 [ 26667 | 9.0 | 4900 | 3398 | 1652 | 13500] 21080 | 6.3 | 13550 10463 | 1192 | M 20 |17 | 28
3 0.36 16500 | 24800 | 8.8 | 5300 | 3518 | 1636 | 11700 21080 | 6.6 | 13600 10833 | 1208 | #www | 22 16 | 26
4 0.34 16300 | 23467| 84 | 5600 | 3968 | 1620 | 11680} 19985 | 6.6 |[13000| t1873 | 1112 | Hv | 29 i5 | 3
5 0.33 16650 | 22600 | 7.3 | 4500 | 4538 | 1880 | 11820 | 18989 | 6.7 | 13800 10590 | t152 | ™% | 29 16 | 38
6 |mFeume Ing 0.38 15400 | 26667 | 9.3 - | 3015 | 1304 | - e - - - - W - - -
7 0.37 18300 | 25867 | 8.6 | 5150 | 3060 | 1440 | 11800 | 18253 | 6.9 | 23250 1163 | 1160 36 29 19
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34661 15206 19445 7920 7.2 0.41
32075 15840 16235 7500 7.5 0.46
31557 16175 15400 8670 6.8 0.56
34144 17107 17037 9105 6.7 0.34
23880 17474 6406 9075 7.6 1.42
23621 17424 6197 9045 7.8 1.46
23104 16315 6789 9108 7.8 1.34
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30781 16060 14721 8700 7.5 0.39
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30005 16487 13518 9765 6.9 0.72
28712 16339 12373 8538 7.0 0.69
29488 15603 13885 6738 F2 0.49
28971 16928 12043 8145 7.0 0.67
26125 18654 7431 9705 6.8 13
27936 18989 8947 8903 6.9 1.0
27936 18106 9830 Q9113 6.9 09
27936 16733 11203 9525 6.8 0.8
26152 13285 12867 9515 6.8 0.7
26987 12115 14872 9490 6.9 0.6
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25867 18253 7614 1163 6.9 0.2
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4.1.
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USyrmeu Twiiala
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4.14.

4.1.5.

FANTLIAAAIND (Kjeldahl flask) U@ 800 TaAans
A5zl EnAInOUILAR TS (connecting bulb)
ADIAUIYOS FHIARTS

I3 UBUHVUIA 250 Unaans

= = o
WIDTUIRADT

=
[AREINREY
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=
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mrazanls@ouda’ldd (NapS0s) azatelmGoudalds 09
o 2 ¥ oA < a = = &
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4.3.35.
4.3.6.
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AsuzanlsneivvzanilSuinsaiegiaaurias 300 Hse 200
a aa ~1
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-~ al o o an
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A =3, ¥0InIaTaNinNAnInale
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M = Tua/dasveinsadansninly

- o ¢
fn‘i'J!ﬂ51Zﬂﬁ]5ﬂﬂﬂ1ﬁﬁulﬂiﬂ‘iﬁlu

Sl

5.2.

gilnsal

Sulals

LTH B8

ganduuon iy

Y w
naIud
oy

1
[IRP1YIEY

Sl

n
ta
2

S

524
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Tdnluasazate TudmSoudamniws sy Pnoudu auliidh
@ wq o A 4 -
fu 219 N FEuuansea1ulu 1 aas
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MsAEAWNINTTINATATANTA 0.01 Tua/fns  wioumuitm
USuraenTuiio-Tulnsnu

msazanolmdonlansonlyd-lodonlsTosams  Tasazais
Twfon lansonlad 500 n3u uaz Tndon s Todamn (NayS,0s.

o 3 o < =
5H»0) 25 n3u Twihnduidiveniuilu 1 fas

IEnsnaaeg

8.3
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534

o

1Bnasfaadah 100 ua, viseduvasiedefiienaiy
100 ¥a. ldviAwaniva

WumIazawd1vivdosdats (digest solution) 50 Naaamsily
ﬁauwﬁuﬁyﬂﬂdaﬂﬁmﬂuﬁﬂ’iu wnszieldmsazaela mn
msazanwddlila MEumsazaedesaatodmiuin 20 fasans
davaatae llounseva ldmsazawla Udenldiiu wuindy
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mliidudin Taeldmsazarefuoaimau noaadluain
panmra udndumsazaielwdoylansenled -Twdeulsle
damn Uszuin 50 Tadans dunadussiuedimauiudsuy
Sl douiuFaunlfduaslUfazdes aunsetulFoudiy

Hruwdy
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azanowesn sunseieldmIsazalonavua 200 Taddas
ihasazansfindu I8l URmsatumsazats nasgiunsadadsn
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mshnszfsmnansaluiiuszre i@ agi5amsa

6.1.

6.2.

6.3

ginsal

6,1l
6.1.2.
6.1.3.
6.1.4.
B.1.8.

d'i o P~ 1
nsaaauilunsa-aAg
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J156 YU 50 AL, B, 2 DU NV
i T (hot plate)
& 3 1 1 . i
1n389n7U 1ag BNV AN (magnetric strirrer)
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6.2.1.
6.2.2.
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»
as =1 s o
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5
LY =1 o o
msazawivlives Aoy 4.0 (FeduSegi)
AIAAI UG aNsn Aanndudu 0.05 Tua/ay. au. wivylauie
veasazatensasanin 1 Tua/ay. @u. $1uId 50 wa. 18091
3 = T a4 )
iy 1 ans minwasgiulasldmsazainasgiuladon
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loasen laa
=] 4 ¥ 9 =
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azawwlmfenlsasenlad 4 nfu Benadu 1 Gas mm
wasgdsasazawlifmdoulunean 01 M 15Huedv

=t = =oa L3
n1au uduAIARD S

o ey o d
I5N1TUAIIEN

6.3.1.
B.8.2.
6.3.3.

6.3.4.
6.3.5.

ANF9619 50 wa. 1dTinines

IaHiesysIA10619

Amsadietadieasazatunsadanin 0.05 sunseiediioy 4 n
Suunsaiild L‘iﬂﬂﬁ1mmﬁini‘lumwmﬁ?ﬁa (total alkalinity)
finTaseaunsziafitoregluyaa3.03.3

hidedaluds 4 dulideaint 9 ludadu Uszuna 3 uih ud

g Y el ' oy o = 1 a 9
M AL us iy sugurimiguugines
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6.3.6. AMIAFIDE1WOINTD 5 Aemsazatelmdeu lansonlyd 0.1
IUMTAZAWAEY 4. UAIAMTARDIUNTETIINIGY 7 TATTHIY
Tmdoulansanlaanld amsanies 4 w7

6.4.  ANTATHIN
=1 1 ny ;
AN uA19UDIUINT (UH/a1.au., CaCo,)
= (Ua. NIAFanIn Wiy 4) x 100
= T d'
ANV UAILBIIINATATEINE
= (1A, ANNWBY 4-7) x 100
9t I~/ ¥ - v
1A NUTUAIUTBIDINNTATLIHONINNIT 180
o '
ATATLLHY = AUITUATIVDINTATUIVIE x 1.5
kY = ' A g/ '
Hanutuaiuiiasnnnsaszivistasnal 180

fIIpIaLie = ﬂ’)"lill‘ﬂ‘ldﬂl'l\iLﬁﬁ]d"t]'lﬂﬂiﬂil‘mﬂ x 1.0
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Tudna1 ey nazdSinansaideslflundazfiey unsensdugaieyidens
o an o 124
Wmadl laumaea nav
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BURIAL NG Aot
0 2.9
20 34
40 4
60 47
80 5.8

100 7.7
120 84
140 8.7
160 8.9
180 9.1
200 9.2
220 9.4

nEuaRA TSI Fuiss NaOH iU pH

10
8
6 2
T y=-0.0003x +0.1009x
4 2
R =08315
2 4
0 |
0 o0 100 150 X0 220

US55 NaOH 05 M

A :, = o o = s 9/ 3/ =
!1-.IE]iﬁl']ﬂi-!1!ﬁﬂﬂ"Iﬂ'ii”]JiJfTﬂiJlJﬂ'J'[lJEﬂHﬂﬁﬂ@lﬂd’]ﬂ ﬁi’]ii“ﬁﬁ?ﬁﬂga']ﬂi“’b'mﬂi}

L b L& @ ol f ! a uS: qy [V
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£ v 3 o = o =
LUA{batch) “Kﬂﬂﬂﬂi‘]ﬁiﬂﬂih?ﬂ!h1ﬂ gﬁlﬂﬁﬁlﬂﬂ?ﬂﬂ"liLGll!ﬁﬁﬁSﬁWUiJ'I!ﬁuﬂﬁmllﬂﬁﬂ

o1 ImFoy laasan ledunu

Tadon'lsasonlva oy
(nu)
0.0 29
05 58
1.0 45
1.5 5.9
20 8.1
25 87
3.0 8.1
as 9.2
40 9.5

NENUARIAINENRUETTUIaUY, NaOH Al pH

10
pE———
= s y=-0.7821x" +5.4372x
* . 2
R = 08165
0
0 1 2 3 4

dminNaOH fld

o as [ o
asAmIn 9103w dieesnisUSunmemiu 9.2 I laduyleason s 3.5

¥
ASAEY 500 UA. H3e 7 AIUADDRT

a é o oo L |
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Tuseariine 1 lanziBen 83 0.5 ua. vuIn 25 ua, WEeuiag i1

8.1.1.
%A
8.1.2. wagdyuyivia 250 wa. 3 Ty
8.1.3. ulavuia 25 ua. 2 ou
8.1.4. Dmnosyuia 100 ua. 1 0
=
CRRIGE
8.2.1. Hnaudsimndesy
82.2. asaluasn 0.05 Tuasedas osonlnetlansaluasSndudy
$ovaz 70 971101 3.2 va. udaderndnthadwiiy 1 aas
8.2.3. msazanlalasalluu (hydroquionone solution) azaielalas
A luu 1 a5y lwihndy udaveetnauivsuasdu 100 an. oy
3 3
sazawiniswmsoyTminnnsinenly
8.2.4. nsaluaSmvutudszuin 0.05 Tuaay. av. Tidansalussney
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YoM ¥ 2 & P =
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o ¢ w ¥ & ¥ o
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93]
8.2.6. Msazawasgiumesais (1D Tuese Twlulansa [He NO)
HO] azawwosads (D) lwess 5.04 ndu lwbindudsues 50
S oA d ¢ a0 g & 21 ar
au. vy, Faldly 1000 au. wy. dwudesnses v lddoudy
= a s 3/ 9 n v dy
nasg e lydsuaas lsn  TavdSuanudutuauldmsazaoil
a ooy = ar Fd
1.0 au. o, in§aserwenny 1.0 nan lsa
82.7. T5MovusIud Uy wA ot i imeed udl¥asazan
¥
nsg v Is@Eeunan saunuiwiedie
8.2.8. miIazatwdudme’  azaldy - lartaniiuiley (sym-

diphenylcarbazone) 0.5 A3y LLﬁ%TUSIMWHE}ﬁUQ (bromophenol
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= =
USuas 100 av. o, iy 1 luusadan
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8.3.1.

8.3.2.

8.3.3.

8.34.

8.3.5.

8.3.6.

¥ »
Taidiet1e 50 wa. wSeduvedIntenRenay 50 va.
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= [t =1 24 (1 - =
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P 9 - Ay ¥ o o
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e ¥ o A A A a
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NUDN 1.0 Y. Ay
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= o o
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. | ]
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& 4 Oy a oy o 1 o ]
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4
)
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M08
e - Fo% = o
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2

4
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9.1.

9.2.

g
gunsal
T
1) anu
4 = I's :;. 3
2) wioradalas W Talines  fianmenndy 880 wiluwas (am)
AVIWOTITOULAINIU 1 L.

3) 9 W SwmSudumsararuietssaaiy

-4 viagdvuyuuie 250 Joddas dudiensaluasnieu reuldau

Y ¥ ¥ e e A v . & "
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A v oy W a v ¥ W W 2
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1 ¥
NAUYATY ¢ N34
=
AEIGEY
as = 9/ 3
1) nIagans Ny
2) nsa luas mauduy
=y s
3) AsazaeduedannIau
4) nsaday(sn 2.5 Tua/das  wisnlauderensagansn Wudu 140
= e = :f o o ey 1 3/ kT
taftes  wevwadluthngu 500 dadans et q saldms
o - g 4w ¥ A a
avawNwssueuauantes naudenadly 1 aas
5) msazaonan JullenIuavme wisnles azatsuwonTutenludy
L] :‘ as - e, o
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= =1 a = = =
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3 ¥ '
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7) asaueanesiin aratwnsausanasun 1.76 nsuluiindu 100
v : 1 '
lindans Msazmeiinasiniouaiiaviies q ilsannazideuis)
8) @151 (Combined reagent) H1aA15iniile 4-7 Winauswiulay

dadIualaITazaluyo 4:5:6:7 = 10:1:3:6
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= y =
9) @isavaivanonWemma (stock phosphate solution) 15 Tnsazaiy
¥ N
Tddengoulalelasmudoma (KH,PO,) 02195 nsu aslningu
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Woawesa 2.50 Tulasnsu
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8
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1

iadans WwunIadansn 1 Jadaes uaznsa luain 5 daddas il
devaatslugaiusunsgnamsazmwszivouas lansadv1ssine
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