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Color and COD removal of wastewater from rubber
wood and packaging industries by Fenton reaction
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Abstract

Color and COD removal of wastewater eliminated from rubber wood
preservative plant and from packaging factory were treated by— Fenton reaction
together with precipitation by calcium oxide. The color, COD and pH of the
waste from rubber wood preservative plant before treating were deep dark
brown, 720 mg/L and 8.5, respectively. The color, COD and pH of the
wastewater from packaging factory before treating were purple pink 2960
mg/L. and 4.4, respectively. The weight ratio of Fenton reagents and
precipitant were Fe: HO: Ca = 1:11.7:4.5 in which the reaction was adjusted
by adding sulfuric acid to keep the pH in the range of 2.3-3.3. The results
showed that treated wastewater from rubber wood preservative plant was
crystal clear, the removal of COD was 100 % and the pH was adjusted to 6.7
whereas the treated wastewater from packaging factory was slightly pink, the
removal of COD was 15-47 % and the pH was adjusted to 4.5 -8.5. However,
the remains of calcium, boron and sulfate in the treated wastewater from
rubber wood preservative plant was 400 mg/1,, 510 mg/L and 790 mg/L and
that of calcium and sulfate in the treated wastewater from packaging factory
was 400-1600 mg/L, and 525-786 mg/L, respectively. For the both sources of
wastewater, more than 85-99% of Fe from Fenton reagents was precipitated
with calcium oxide.
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dnduldldianudiudures Feso, Tuwlifuriniy 2.25x10° mole/l dugan 2 (ratio 2)
o w = . . o ‘“’L ()
R Taudiliu 4 hrasmmesadgeusn (BaanzMINaaasgad Al
LY ") by . -3 . a
arudntwad FesSo, Tuhidmyiniy 8.99x10° mole/l) Figure 2 LFGIANHMEIBITEUL



matiadiEedaesaweds 20 8es dwaw 2 dederiuwuaynIY fluwanaufianansnusu
anuTaseule

msIaTIedn CoD pH uaztFaunmloaaudnis 1538 msnasgmaalilit cop 1435 open
Reflux Method pH 1975 Glass Electrode (Hanna, HI221 Bench Top Model) Ysunaasunaidoals
‘5% EDTA Titrimetric Method VSunmswasdmnaldds Turbidimetric Method USanmauaawdnldis
Phenanthroline Method uazUSunalusauld3s ICP OES 4300DV PERKIN ELMER USA.
(Greenberg et al, 1985) smuSunnwasmsususssuaalileiemoifasnaznaud ldiin
aznouniin  lesfissazmowdsainmiianaznauaziiansaclalsanaisiaiuaays §IuUANY
uan@nupsFludunaung q‘l.us:wmn'ﬁﬂ'\ﬂ‘ﬂﬁﬂm:J'Eﬂwuﬁﬂm“hjﬁ'nLﬂuﬁa:ﬁ aslsmnavasdluns

[FREEGH]
Table 1 Characters of wastewaters before treatment
COD | pH Color
Tsssmav iz 720 | 8.7 | deep dark brown
TssunAanaadnszans | 2960 | 5.0 purple pink

(a) (b)
Figure 1 Colors of wastewaters before treatment (a) Rubber wood factory (b) Packaging

factory

Figure 2 Scheme of the fenton and precipitation reactors: (a) Fenton reactor, (b)

precipitation reactor.
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5.1 m3AnwUuno § ssuziuasy COD uas pH
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NRBINTZANE AILFAILIlY Figure 3

Figure 3 Colors of wastewaters before and after acidify with sulfuric acid (a) Rubber wood

factory (b) Packaging factory

JleRarsanen  COD uazasidudnisanadvedsn COD ufmuinlSunniialaudilife
weflazanfin COD wivnnifedfissusulasawznsdivasindsnlssnuen o Tag
FulefiSudnisanasmasdn COD a:ilu 100 wWadidud 15 Wafidud uaz 47% dwivindoen
Tsasmuavltnewns sddsanlssnuniansanszaeflsuSun snuduSialnudirinnuiumuaus
iausasinasanlsnuen i (ratio 1) waziidsanlssnundandasnszansilsifzum
udiioludin 4 wnvaswudidiatauduaningsanlssnusyldonamn, (atio 2) awdey
Table 2 ugasAnas COD luduaaudni gmuasnizSuauanisuaauntsanaznaudsaAaLFoy
san'lad Figure 4 uas Figure 5 WisuRsuUSNMnTaaasuazilasidudnsanasnassdn COD 1

& ' ° o
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Table 2 CODs of wastewaters before and after treatments by Fenton reagents and CaO
precipitation: comparison between wastewater from rubber wood factory,

packaging factory (ratio 1) and packaging factory (ratio 2)

COD (mglL)
initial after fenton reaction (%) | after precipitation with CaO (%)
Rubber wood 720 80 (90%) 0 (100%)
factory
Packaging : :
factory, ratio 1 - 2874 (3%) 2159 (15%)
Packaging - :
factory, ratio 2 290 2808(5%) 1568(47%)
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Figure 4 Decreasing of COD by Fenton reaction combination with CaO precipitation:

comparison between wastewater from rubber wood factory and packaging

factory (ratio 2)

7 Rubber

1001
% Package {ratio 2)
E
(]
x 501
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e -

ok ] i

initial Fenton Fenton+CaQ

Figure 5 Per cent removal of COD by Fenton reaction combination with CaO
precipitation: comparison between wastewater from rubber wood factory and
packaging factory (ratio 2)
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6(a) 6(b)

Fenton reaction Fenton + CaO precipitation

6(c) ' 6(d)

Fenton reaction Fenton + CaO precipitation

6(e) 6(f)

Fenton reaction Fenton + CaO precipitation

Figure 6 Colors of wastewaters after treatment with fenton reagent and after precipitation
with CaO : 6(a), 6(b) represented wastewater from rubber wood factory, 6(c),6(d)
represented wastewater from Packaging factory ratio 1 and 6(e),6(f) represented

wastewater from packaging factory ratio 2
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1

dlofansondn pH minEsuasindsfTadnmuiEionaud  wudnihidsues
Tssomavlsinammiidn pH  Guduwdszanm 8 Wadiudsnsadafiinudresldszanm
2.5 waanalfizonnuaud pH Jd1Uszanm 2.5 wazdlaifunaaifouean’ad azvinlen
pH ﬁ%’ugﬁmﬁwﬁu 6.7 anminasvaslssmaulionewmnmiisn pH  Gududszanm 4.5
elSushensadaiainuasldlssanm 3.1 naafadfisounududn pH o ddszanm
2.6 uazialduuasdauaanlad azvinlwen pH ﬂ%’ugﬁum'ﬁu 4.5-8.5 uaad 1ilu Table 3
uaz Figure 7 (muqmﬁmmmaaﬂsszﬂi’aﬂf*&nﬁlﬁ’ﬂ%’um pH lundazminaasslifdrinng

inlsdn pH nasmsdiuluudaznmnasesiidn lirinnn)

Table 3 pH of wastewaters before and after treatment

A1 pH
initial H,SO, Fenton reaction Fenton Reaction+
pH adjustment CaO
Rubber wood factory 8.3 26 2.4 6.8
Packaging factory, ratio 1 4.4 31 2.6 4.45
Packaging factory, ratio 2 4.4 B0 2.8 8.52

[J Rubber ] Package (ratio 2)

initial Fenton Fenton+CaO

Figure 7 Change of pH by Fenton reaction combination with CaO precipitation:
Comparison between wastewater from rubber wood factory and packaging

factory (ratio 2)
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1. Bnadsde Snafuwilunmstidatugere sanasziinegiumsazainiu
daulnedlug 70 - 99% aauaaalilu Table 4

Table 4 concentration of sulfate after Fenton reaction and per cent of sulfate in

solution and sediment after precipitation with Ca0

Solution after fenton solution after sediment
reaction precipitation with (%)
{mgiL) CaQ
(%)
Rubber wood factory 790 98.8 1.2
Packaging factory, ratio 528 67 33
1
Packaging factory, ratio 786 87 13
2

2. Buowndn dsulnsnusyloamsaslsanuaiandanszauiiniadas

SolIUATIIWUAUSATIEIUR 2 %:ag;'lum:namﬁau 100% MIuaadlilu Table 5

Table 5 concentration of iron after fenton reaction and per cent of iron in solution and

sediment after precipitation with CaO

Solution after fenton solution after sediment
reaction precipitation with (%)
(mg/L) Ca0
(%)
Rubber wood factory 115 06 99.4
Packaging factory, ratio 123 15.0 85.0
1
Packaging factory, ratio 428 0.1 99.9
2

11



3. Vnowesidoy wnadouszledlumsasmoiludulng dsusaslilu Table 6

Table 6 concentration of calcium after fenton reaction and per cent of calcium in solution

and sediment after precipitation with CaO

Solution after fenton solution after sediment
reaction precipitation with %
(mg/L) Ca0
%
Ruhber wood factory 410 98% 2
Packaging factory, ratio 410 88% 12
1
Packaging factory, ratio 1643 80% . 20
2 N

4. Fwnaluseu luseuazSaglummazmmiudmlng douaaslilu Table 7
Table 7 concentration of boron after fenton reaction and per cent of boron in solution and

sediment after precipitation with CaO

Solution after fenton Solution after Sediment
reaction precipitation with
Ca0
(mg/t) (%) (%)
Rubber wood factory 509 99.6 0.4

7. apduarionsol
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wWusuldalepldnsada®izndudu wazlfidududiasud (lalasisumwaioonlod
waziatatarda) luudunontan lasldanudutureanwedadainariainy 2.25 Sadluada
Aqsimimindeiiian cob wihiu 700 DaBnsudedns

IR M8 COD sansavinle Be 88.92-100 % Fvasmsasmulallild 3 pH
Uszuna 7 udetiolsfinudilisrandaglumsazansuinnittuaznen Tanufidania
lasswazliaglumsazans danatududszanm 800 mgi vIaluwlszanounnnii 90 %
sanfSunmdanananualuszuy (Raunin 10% agluaznew) laodadadiulugjezanann
n3adafiinfildamniudiuanin pH

ATUTINABLUREH tﬁaamnﬂ:nauﬁaﬁm%ulun1sﬂﬂﬁm%uqﬂﬁw pazidunznauniinuas
MearaendInsanaznanszansucla vlwszauanudusasiusiunaasusinassil
fndann narliymiledasmiiifoinmaeslasauandanismsida Feldnaanms
Siamsiaait

niuunadoudedaundutulugls 150- 650 mgiL ifludszanmuinnin 90 % wad

E4 ' ¥ ' - =
Winsuasduammaaluszuy (feuni 10%  agluaznew) lesfifiannwesunmiFua
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