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ABSTRACT

KEYWORDS

Thisstudy adopted A/O biofilm processfor thetreatment of natural rubber
wastewater. Through continuous adding of MEM flora (exclusive natural
rubber wastewater degradation bacteria) into the system, the concentration
of pollutants in the effluent of the system can be effectively reduced.
After 10 days of system start-up, the removal rate of COD and NH3-N
reached more than 90% and 83% respectively. Bioaugmentation A/O
biofilm process can effectively shorten the start-up time of the system as
compared with traditional biofilm process without adding of MEM flora;
when adding MEM floraby 30mg/L into every cubic meter of wastewater,
the best effluent quality can be obtained with regard to COD and NH_-N
concentration. The quality of natural rubber wastewater effluent after
biocaugmentation A/O biofilm process treatment is lower than grade |
discharge standard specified in the Integrated Wastewater Discharge
Standard (GB8987-1996)  © 2013 Trade ScienceInc. - INDIA
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INTRODUCTION

Pollutantsin natura rubber wastewater mainly in-
clude soluble organic matters, ammoniaca nitrogen,
sulfateradical and others. Dueto thewashing of ma-
chinesand theground, therearea so much silt, leaves
and other debrisinthewastewater. If itisdirectly dis-
charged without treatment, dissolved oxygen in water
body will beexhausted, thusleading to the suffocation
of large amount of algae and aquatic organismsand
posing serious threat to ecological environment!¥.
Therefore, rubber wastewater must be properly treated

before discharge. The BOD/ COD of rubber waste-
water isabout 0.78 which shows good biodegradabil -
ity. Warburg apparatus was applied by Wang Huizhen
and othersto test the wastewater. According to thetest,
microbia respiration curveinthewastewater wasabove
theendogenousrespiration curve which demonstrated
that biological treatment processwould besuitablefor
thetreatment of natural rubber wastewater. Dueto the
high concentration and largefluctuationinwater quaity
and quantity of natural rubber wastewater, the applica-
tion of MEM florabi caugmentation A/O biofilm pro-
cesscan effectively guarantee the effluent quality.
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Bioaugmentationistheapplication of indigenousor
alochthonousor genetically modified organismsto pol -
luted hazardouswaste sites or bioreactorsin order to
accel eratetheremova of undesired pollutants?®. The
key and difficulty to ensure stablestandard compliance
of rubber wastewater after biologicd trestmentisthat it
must be ensured that there is adequate quantity of ef-
fective microorganisms®. Through adding exclusive
bacteriasuitablefor the wastewater treatment to natu-
ral rubber wastewater, theremoval rate of hardly de-
gradable substance can be effectively improved by
bi oaugmentati on technol ogy. Thereason isthat com-
pound microbial bacteria floracan quickly grow and
decompose pollutantsin wastewater under appropri-
ate conditions. Besides, the stable and complex eco-
system can a so beformed based on synergy, thus sup-
pressing thegrowth and breeding of harmful microbes.
The purpose of pollutant removal and water purifica-
tion can berealized through comprehensive effect of
these creatures”®l,

METHOD

A/O biofilm process

The process chart adopted by thetest isasshown
inFigure 1. Natural rubber wastewater entersthe sys-
tem through the distribution tank. Add MEM floraat
theinlet of thedistribution tank. A, Ol and O2 reaction
tanksaremade of organic glasswiththe effectivevol-
umeof 72L, 24L and 24L respectively. Baffle plates
aresetinthesetanksto ensure plug flow of water. Com-
binati on packingishunginthesetanks. Oxygen required
in aerobic biofilm reactiontanksissupplied by air pump.
Even oxygenfillingisredized through micropore ous
diffuserslocated at the bottom of the contact oxidation
reactor.
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Figurel: Processflow chart
Characteristicsof natural rubber wastewater

Rubber wastewater isthe wastewater discharged
when produceraw natural rubber with natural rubber
latex or collagen gel asraw materialsand when pro-

duce concentrated latex and skim rubber with natural
rubber |atex asraw materid . Ashigh concentration or-
ganicwastewater, rubber wastewater hascomplex com-
position. In addition to the main component of rubber
whey, itaso containsprotein, carbohydrate, lipids, anino
acids, organic acids, inorganic saltsand others. Itis
characterized by seasond emission, largefluctuation of
water quantity, high concentration of organic matters,
good biodegradability, high SS concentration, acidity,
particularly highammoniaand nitrogen concentration,
high S* concentration, favorableenvironment for the
growth of sulfur bacteriaand other filamentousbacteria
and adverse environment for the growth of other bac-
teria. Seerubber wastewater quaity and emission stan-
dard asshownin TABLE 1.

TABLE 1: Rubber wastewater quality and china’snational
dischargestandard

Item COD NH3-N PH SS

Wastewater 1650-8761 11.27-468.52 5.2-6.5 52-6377

Grade | discharge standard 100 20 6-9 70

MEM flora

MEM floraiscompound microbid florascreened,
separated and cultivated based on characteristics of
rubber wastewater and biological florarequirements.
Thebacteriumliquidisthemicrobia polymer composed
of dozensof efficient microorganismsby certain pro-
portion. Thecompoasition conformsto the principle of
microbia ecology. Throughindustria expansion, bio-
logical rapid value-added activefluid of bacteriafor
industrial application can be obtained.

Sart-up process

The purposeto start wastewater biologica reactor
Istoincresse, congtitute and maintain the balanced bio-
mass concentration with efficient activity. Immobilized
biological technology can grestly improvethebiomass
of thebiochemical treatment system. It can prevent the
loss of organismswith special metabolic ability but
growing slowly™® and at the sametime, it ischaracter-
ized by strong resistanceto impact load and high or-
ganicload capacity1,

Thistest adopted continuousfloraaddingand phys-
ca adsorption methodsfor direct inoculation of com-
positefiber packing to start theA/O reactor. Terminal
activated sludge was taken in the anaerobic tank and
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the oxidation ditch in Jinghong Rubber Factory Sew-
age Treatment Station of Yunnan Natural Rubber

Co., Ltd.. Inthestart-up process, theremova rate
of COD and NH,-N* and the biofilm growth condition
weretaken asevauationindexes.

Analysismethod

Samplewater wastaken regularly intheanaerobic
tank and thetwo aerobic tanksfor offlinetest of COD
and NH,-N*. National standard methods were taken
as the test method (State Environmental Protection
Administration, 2002); SSwastested by SS-17 intel-
ligent suspension tester; pH wastested by Phs-3C pH
tester.

CONCLUSIONAND DISCUSSION

Changeof COD and NH,-N* concentrationinvari-
ous reaction tanksin the start-up stage: Start-up of a
newly built or upgraded wastewater trestment process
isaprocedureto makeit perform effectively and sta-
bly. Stablepollutantsremoval efficiency and high efflu-
ent water quality wasthe most evident sign for asuc-
cessful start-up™. Inearly stageinthetest device start-
up process, fix the successfully filmed combined pack-
ing inthe system and continuously add MEM florain
thedistribution tank for engineering bacteriaadaption
domesti cation and system start-up operation. It can be
seenfrom Fgure 2 and Figure 3that in thedevice start-
up process, theinfluent COD concentration fluctuates
intherange of 760~ 2442 mg/L.. After 10 daysof op-
eraion of thedeviceafter engineeringfloraadding, COD
removal rate reached 93.28% and the outflow water
wasstabilized lower than 100mg/L, lower than nationd
sawagegradel dischargesandard (State Environmenta
ProtectionAdministration, 1996). Theinfluent NH -N*
concentration fluctuatesin the range of 39~70 mg/L.
After 11 days of operation of the device, the effluent
NH,-N* concentration can be stabilized tobelessthan
10mg/L. Water quality isbetter than national sewage
grade | discharge standard. From the 11th day to the
15th day, the pollutant concentration of effluent nolonger
fluctuated d ongwith theincreaseof influent organicload;
theremoval rate was steadily increased; the effluent
quaity wasstableandinlinewith stlandard. Biofilm at-
tached on the packing was quite thick and the thick-
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nesswasno longer change. Itisbelieved that biofilm
culturing got success after 11 days of continuous op-
eration.
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Figure2: Thedaily COD concentration and removal efficiency
during start-up phase
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Figure 3 : The daily NH,-N* concentration and removal
efficiency during start-up phase

It isdetected that COD and NH,-N* removal rate
inthesystem start-up stageisgenerally in constantly
rising trend. The system has strong degradation ability
for rubber wastewater. When the pollutant load in-
creases significantly, theremoval ability can also be
quickly recovered. Besides, the sysem’s COD remova
rate has been dightly higher than theremoval rate of
NH,-N*. Itisanalyzed that theintroduction of MEM
floraand theformation of dominant population can op-
timizebiologica phaserdationshipinactivated dudge
to acertain degree, improvethe concentration of effec-
tive microorganismin the system, improvethework
performance of activated sludge and improve the
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system’s pollutant degradation ability. Microorganism
for COD degradation are mainly heterotrophic bacte-
ria; bacteria for NH,-N* degradation is mainly au-
totrophic bacteria. Since long growth cycle of au-
totrophic bacteria, thereproductiverate of heterotrophic
bacteriaismuch faster than autotrophic bacteria, COD
removal ability of the systemin the start-up stageis
higher than theremoval ability of NH,-N".

Theremoval of organic pollutantsby the system
inthegart-up stageunder different MEM adding
proportion

Inthe start-up stage, the system start-up timewas
tested in contrast way for bioaugmentation system
added withMEM and traditional biofilm system with-
out bicaugmentation; thetest al so compared COD re-
moval effect at different MEM addingamount. Thetest
wasconducted under conditionsthat theHRT was 168h,
the gaswater ratio was 70:1 and the O1/O2 aeration
proportioningwas2:1. MEM florawereadded by OL,
1.0L, 1.5L and 2.0L per cubic meter respectively and
different COD removad effect under different MEE add-
ing amount isas shown in Figure4. Theresults show
that it took the biocaugmented A/O contact oxidation
system 11 daysto meet the national discharge stan-
dards. For the unbicaugmented activated dudge sys-
tem, it required 21 daysto reach the same effluent qual-
ity. Thisdemongtrated that bi oaugmentation wasapow-
erful tool to shorten the adaptationtime of the biol ogi-
ca system.
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Figure4: COD removal efficiency at different dosage of
MEM duringstart-up phase

Appropriate dosing of MEM flora can enhance
COD degradation and removal ability of the system.
Thebest dosageis 1.5L/m?. For the dosagelower than
thisvalue, the COD removal ratewill increase along
with increase of the dosage at the maximum growth
rate of 5.74%; when the dosageisincreased to 1.5L/
m3, COD removal rate stopsincrease but reduces by
9.24%. Thismay berelated to theincrease of organic
load ininfluent. Besides, snce MEM floraisthecom-
positeflora, the excessive bacteriaconcentration due
to excessivedosagewill inhibit normal breeding of ef-
fectivebiologica bacteria, thusreflecting “inefficiency”
or “negativeeffect” of MEM floraand further leading
towater quality degradation.

CONCLUSIONS

Theresultsof thiswork lead to thefollowing con-
dusons

Inthetest device start-up stage, successfully filmed
combined packing wasfixed inthesystem and MEM
florawas added in the distribution tank. Engineering
bacteriaadaption domestication and system start-up
operation can be realized after 11 days; MEM flora
bi caugmentati on anaerobi c- contact oxidation process
has good effect on thetreatment of natura rubber waste-
water, better than the treatment effect in theway with-
out adding of MEM flora. MEM floracan enhancethe
system’s COD degradation and removal ability; the
appropriate MEM dosageis 1.5L/m?when the COD
removal rate of the system can reach 97.75%.
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