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ABSTRACT

Taking wastewater treatment project in a naturablver processing plant in Xishuangbanna for exampis, paper
introduces the operation of natural rubber wastesvatreatment in 4O under bioaugmentation. The project
adopted the wastewater treatment process of sattlihge anaerobic, oxygen deficit, aerobic, seditagion and
disinfection. At stable operation, indexes of PH, 80D, BOR and NH-N in outlet water reached 7.43, 35mg/L,
40mg/L, 18mg/L and 0.27mg/L respectively. The guafioutlet water reached grade | discharge staddspecified

in Sewage Comprehensive Discharge Standard (GB838%6}, and also reached urban reclaimed water reuse
standard.
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INTRODUCTION

Natural rubber processing plants in Xishuangbarvimnan usually use latex and scrap as raw materials
Wastewater generated by latex has high concentratfile wastewater generated by scrap has low cdrateon.
Wastewater usually contains a small amount of uledek and serum, a large amount of proteins, daith@tes,
sugar, lipid, carotenoids, and organic and inomaalit. Washing water produced in various processiages is also
contained. (1) Besides, since a large amount of amarwas added in fresh latex when staying at éineérs’ to
prevent hardening, wastewater generated in rubbmuption process is high concentration organictevasater
containing ammonia nitrogen. If the wastewateriselthrged without treatment, these compounds vaibterto be
degraded by bacteria can easily cause eutrophicafiseceiving water to increase nutrients of algad aquatic
plant, thus leading to oxygen depletion in rived aeath of fish. (2) Bioaugmentation is to add micganisms of
specific function to traditional biological treatmesystem to enhance the ability of degradationspécific
contaminants. The purpose is to improve the eftdcthe entire treatment system for the removal afdly
degradable substances in wastewater. Bioaugmemtedio significantly improve the quantity of funcata strains,
stabilize microbial colony structure and decreasestartup time.

Researchers before once proposed the researcheoapiiication of bio-film process in the actual usttial
wastewater. By so far, there is seldom enginea®sgarch report on the application of bioaugmesnaidr rubber
industrial wastewater in bio-film system.

WASTEWATER QUALITY INDEXESsAND CHINESE NATIONAL DIACHARGE STANDARD

Rubber wastewater is high concentration organicevester with complicated composition. It is chaeaizied by
seasonal discharge and large water quantity fltictuahigh concentration of organic matters, godachemical
property, high SS concentration, acid wastewatartiqularly high ammonia nitrogen concentrationgthiS”
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concentration, easy for the growth of sulfur baatend other filamentous bacteria and constrainhefgrowth of

other bacteria. See rubber wastewater quality ssuhdrge standard as shown in Table 1.

Table1 Wastewater Quality and Discharge Standar ds

Discharge standard of wastewater
Parameterd Wastewater quality pollution for natural rubber processing
NY687-2003—Standard A

National Industrial Water Quality- Washing
Water Quality Standard GB/T 19923-2005

PH 6.5-7.3 6-9 6-9
SS 68-6520 70 30
CODcr 221~4654 100 30
BOD5 52~1049 30 -
NH3-N 11.27~474.86 20 -
a. All other parameters are in mglexcept pH.
PROCESS FLOW
Processroute
@ominant bacterium age@ Fan
\ 4 \ 4
Adjusting Sand-settling Anaerobic Anoxic Contact
( - ; pool pool pool pool oxidation pool
\2/
=9
(=}
=
5
=1
s ( Floccul )
S
=
=
2]
= y
\&/
Reusel | pisinfection Filter Inclined  plate Coagulation
]
sedimentation

Figure 1 Process Flow

Technical process

The process flow of the project is as shown in Fégl. Whey after latex coagulation, extrusion waster of the
presser and first time cleaning water of solidififeber will first of all enter the collection podifter mixing, the
water performance will be relatively stable. Themastewater will enter the sand-settling pool fa fettling of silt
and impurities.

Wastewater will then overflow from the top of thend-settling pool to anaerobic tank. Continuouslg enicrobial

agent at the inlet of the anaerobic tank. Underdtiton of a large amount of hydrolytic bacteriundaacidate
bacteria, insoluble organic matters will be hydrelg to be soluble organic matters and macromolesulastances
hard for biological degradation will be biodegradede small molecular substances, thus improwviegbiological

property of wastewater.

In plug flow, wastewater will go through anaerolsiection, anoxic section and then enter the aersbation.
Organic matter degradation and nitrification andittdication actions will then take place. Oxygaeseded by the
anoxic bio-film reaction pool will be supplied byr @ump. Even oxygen supply can be ensured thraihegh
microporous aerator set up at the bottom of théambroxidation reactor.

3.3 Dominant microbial agent and biological carb&-film culturing method

According to characteristics of rubber wastewatat microbial co-metabolic principle and microbialfsadaptive
principle, strain screening, restructuring and dstination were implemented repeatedly to buildrthierobial flora;
expanded culturing through fermentation to prodimeulants. Through adding exclusive degradatioorathiial

agents to the system, the treatment efficiencyimasoved and enhanced and the stability of systparaiion was
also enhanced (4-6).

Combined fiber packing was used as bio-film car@uickly multiplied microorganisms in the waterv@onment
then attached to the packing to form microbial dl@nd microbial film. Co-cultivation method was ptid for

320



Xiaojun Xu et al J. Chem. Pharm. Res,, 2013, 5(12):319-322

biological carrier bio-film culturing (7). Namelyacterium agent was continuously added in the biod carrier
bio-film culturing process for the co-culturing afxogenous microbes and indigenous microorganisms in
wastewater.

OPERATION EFFECT

The commissioning of the project started in Ap6ll2 and the project was put into operation formailyAugust
this year. In October, 2011, it was accepted wiitled water indexes reaching designed dischargalatds (see
table 2, table 3 and table 4).

Anaerobic section and anoxic section treatment effect

After water inflow, exclusive dominant microbialeag was continuously added in the anaerobic pdod §ystem
gradually entered normal operation after 2 monfhsia run. After treatment in 3-level anaerobiogb and 1-level
anoxic pool, the water color turned from gray tadil accompanied by slight odor. It can be seen ftarreatment
results (table 2), COPwas reduced from 1997mg/L to 104mg/L at the rerhoate of 94.79% on average; BOD5
was reduced from 947mg/L to 68mg/L at the remoatd of 92.82% in this section on average.

Table 2 Anaerobic section Wastewater Treatment Results

Time Results
2011/10/09 2011/10/11 2011/10/12 Average
PH Before treatment 6.6 6.59 6.9 6.67
After treatment 7.39 7.30 7.25 7.31
Before treatment 267 211 123 200
SS After treatment 123 61 56 80
Removal rate (%) 53.93 71.09 54.47 60
Before treatment 65.33 58.54 103.09 75.65
NH3-N  After treatment 113.74 107.62 138.57 119.98
Removal rate (%) — — — —
Before treatment 1490 2000 2500 1997
CODcr After treatment 101 101 109 104
Removal rate (%) 93.22 94.95 95.64 94.79
Before treatment 1470 1247 1447 947
BOD5 After treatment 68 67 69 68
Removal rate (%) 95.37 94.63 95.23 92.82

a. All other parameters are in mglexcept pH.

Aerobic section treatment effect

After 45 days of domestication for strain in bidke contact oxidation pool, the packing has betached with
thick bio-film. In spite of continuous operationlttuwing later, the thickness of the bio-flm waschanged and
basically maintained at this level. DO value in #eFation pool was maintained at around 2.5mg/tait be seen
from aerobic section bio-film system treatment hss(table 3) that COD was reduced from 104mg/L to 40mg/L
after aeration at the removal rate of 61.54% onmages BOD5 was reduced from 68mg/L to 19mg/L adiration
at the removal rate of 72.06% on average; NH3-N ngdsiced from 119.98mg/L to 7.35mg/L after aeratvthe
removal rate of 93.87% on average.

Table 3 Aerobic Section Wastewater Treatment Results

Time Results
2011/10/09 2011/10/11 2011/10/12 Average
PH Before treatment 7.39 7.30 7.25 7.31
After treatment 7.67 7.6 7.64 7.64
Before treatment 123 61 56 80
SS After treatment 50 23 24 32
Removal rate (%) 59.35 62.30 57.14 60.00
Before treatment 113.74 107.62 138.57 119.98
NH3-N  After treatment 3.12 9.46 9.46 7.35
Removal rate (%) 97.26 91.21 93.17 93.87
Before treatment 101 101 109 104
CODcr After treatment 41 39 40 40
Removal rate (%) 59.41 61.39 63.30 61.54
Before treatment 68 67 69 68
BOD5  After treatment 23 17 17 19
Removal rate (%) 66.18 74.63 75.36 72.06

a. All other parameters are in mglexcept pH.
Process operation results analysis

Table 4 lists water quality monitoring resultste putlet of the middle pool. Combining table hl¢a3 table 4, 20
can be regarded as a technically feasible processatural rubber wastewater treatment with stafffiect. CODRQ,
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and BODL were reduced from 1997mg/L to 38mg/L at the rerhoai@ of 98.10%, and from 947mg/L to 18mg/L at
the removal rate of 98.09% respectively. The awerdigcharge concentration of BN was 15mg/L. Although
slight out-of-standard of BOPappeared at the beginning, after the system redastadle operation, outlet water
quality reached grade | discharge standard as fambcin Sewage Comprehensive Discharge Standard
(GB8987-1996), and also reached urban reclaimedrwatise standard.

Table 4 Outlet Water Quality Monitoring Results

Time Results
2011/10/09 2011/10/11 2011/10/12  Average
Monitored value 7.52 7.40 7.39 7.43
PH Standard value 6-9 6-9 6-9 6-9
Evaluation results Standard Standard Standard &tdnd
Monitored value 23 43 40 35
SS Standard value 70 70 70 70
Evaluation results Standard Standard Standard &tdnd
Monitored value 0.21 0.14 0.45 0.27
NH3-N  Standard value 15 15 15 15
Evaluation results Standard Standard Standard &tdnd
Monitored value 40 38 43 40
CODcr Standard value 100 100 100 100
Evaluation results Standard Standard Standard &tdnd
Monitored value 21 15 17 18
BOD5 Standard value 20 20 20 20

Evaluation results  OFS by 0.05 times Standard @rahd Standard
a. All other parameters are in mglexcept pH.

CONCLUTION

Natural rubber wastewater has complex compositiwhlarge variation of water quantity and qualitieTfollowing

aspects shall be considered in the design protkessadjusting pool shall be designed to the volahdeast
adequate for water produced in a production cytbleés achieving the purpose of even water quality laalanced
water quantity and reducing impact load; selediablgé pre-treatment section to reduce pollutantentration and
pressure of follow-up treatment sections; ensumaice DO concentration and ensure aerobic micrausyas

oxygen demand; at the system startup stage, corimigtof exogenous microbes and indigenous micra@ggms in
wastewater shall be adopted for bio-film culturing;the system operation stage, continuous addirgacterium
agent shall be ensured to ensure microbial populsiin the system. The treatment of natural rulzstewater by
bioaugmentation has good application prospect.
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