13SART - Volume 5 Issue 4 —APRIL 2019

ISSN [ONLINE]: 2395-1052

Treatability Study of Pulp And Paper Industry
Effluent With Sequential Batch Reactor

Viveksamuel | Nadar®, Dhwani Joshi?
Dept of of Environmental Engineering
2 Assistant Professor, Dept of of Environmental Engineering
L2v/enus International Collage of Technology, Gandhinagar, Gujarat

Abstract- The paper industry is the largest industry in India
and among the world; it ranks 20th paper producing country.
In view of the scarcity of water resources, it is necessary to
understand and develop methodologies for treatment of
wastewater as a part of water management. In the present
study, sequential batch reactor technique used for the
treatment of wastewater from pulp and paper Industry by also
using different biomass of various industries. The biomasses
taken for aeration process for 24 hours in the Sequential
Batch Reactor process. The wastewater discharged from pulp
and paper industry is high in oxygen demand (COD). The
Sequential Batch Reactor treatment of five different steps like
Fill, React, Settle, Draw, Idle; The water parameters like pH,
COD, TDS, TSS will be analysed after the SBR process and
the final results will be recorded to find out the treatment
efficiency of pulp and paper Industry wastewater

Keywords- Wastewater.
1. INTRODUCTION

Water is a standout amongst the most significant
substances on earth. All plants and creatures must have water
to endure. In the event that there was no water, there would be
no life on earth. Aside from drinking it to endure, individuals
have numerous different uses for water. In spite of its
significance, water is inadequately overseen assets on the
planet. In numerous nations, the wastewaterdischarged into
streams, lakes and other water bodies. Along these lines, the
unchecked and uncontrolled transfer of wastewater in water
bodies is corrupting the water assets and at last influences the
general wellbeing.

SBRs are utilized everywhere throughout the world
and have been around since the 1920s. With their developing
prevalence in Europe and China just as the United States, they
utilized effectively to treat both city and mechanical
wastewaters, especially in zones portrayed by low or changing
stream designs. Regions, resorts, club, and various ventures,
including dairy, mash and paper, tanneries and materials, are
utilizing SBRs as down to earth wastewater treatment choices.

Page| 1211

The activity of a SBR depends on a fill-and-draw rule, which
comprises of five stages like fill, respond, settle, empty, and
inert. These means can be changed for various operational
applications.

Fill

Amid the fill stage, the bowl gets influent
wastewater. The influent acquires nourishment to the
organisms the actuated o0oze, making a domain for
biochemical responses to happen. Blending and air circulation
changed amid the fill stage to make the accompanying three
unique situations:

Static Fill — Under a static-fill situation, there is no blending
or air circulation while the influent wastewater is entering the
tank. Static fill utilized amid the underlying start-up period of
an office, at plants that do not have to nitrify or denitrify, and
amid low stream periods to spare power. Since the blenders
and aerators stay off, this situation has a vitality funds
segment.

Mixed Fill — Under a blended fill situation, mechanical
blenders are dynamic, yet the aerators stay off. The blending
activity creates a uniform mix of influent wastewater and
biomass. Since there is no air circulation, an anoxic condition
is available, which advances de-nitrification. Anaerobic
conditions accomplished amid the blended fill stage. Under
anaerobic conditions, the biomass experiences an arrival of
phosphorous. This discharge reabsorbed by the biomass once
oxygen-consuming conditions restored. This phosphorous
discharge will not occur with anoxic conditions.

Aerated Fill — Under a circulated air through fill situation,
both the aerators and the mechanical blending unit actuated.
The substance of the bowl are circulated air through to change
over the anoxic or anaerobic zone over to an oxygen-
consuming zone. No changes in accordance with the circulated
air through fill cycle expected to decrease organics and
accomplish nitrification. To accomplish de-nitrification, it is
important to turn the oxygen off to advance anoxic conditions
for de-nitrification. By exchanging the oxygen on and off
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amid this stage with the blowers, oxic and anoxic conditions
are made, taking into account nitrification and de-nitrification.
Broken up oxygen ought to be checked amid this stage so it
does not go over 0.2 mg/L. This guarantees an anoxic
condition will happen amid the inactive stage.

React

This stage takes into consideration further decrease or
"cleaning™ of wastewater parameters. Amid this stage, no
wastewater enters the bowl! and the mechanical blending and
air circulation units are on. Since there are no extra volume
and natural loadings, the rate of natural evacuation increments
drastically.

The vast majority of the carbonaceous BOD
evacuation happens in the respond stage. Further nitrification
happens by enabling the blending and air circulation to
proceed—most of de-nitrification happens in the blended fill
stage. The phosphorus discharged amid blended fill, in
addition to some extra phosphorus, is taken up amid the
respond stage.

Settle

Amid this stage, enacted slime permitted to settle
under tranquil conditions—no stream enters the bowl and no
air circulation and blending happens. The enacted slime will in
general settle as a woolly mass, framing a particular interface
with the unmistakable supernatant. The slop mass is known as
the slime cover. This stage is a basic piece of the cycle, if the
solids do not settle quickly, some muck can drawn off amid
the ensuing tap stage and subsequently debase profluent
quality.

Decant

Amid this stage, a decanter utilized to expel the
reasonable supernatant emanating. When the settle stage is
finished, a flag sent to the decanter to start the opening of an
emanating release valve. There are skimming and fixed-arm
decanters. Coasting decanters keep up the gulf opening
marginally beneath the water surface to limit the evacuation of
solids in the gushing expelled amid the tap stage. Coasting
decanters offer the administrator adaptability to change fill
and draw volumes. Fixed-arm decanters are more affordable
intended to enable the administrator to lower or raise the
dimension of the decanter. It is ideal that the tapped volume is
equivalent to the volume that enters the bowl amid the fill
stage. It is likewise significant that no surface froth or rubbish
emptied. The vertical separation from the decanter to the base
of the tank ought to expand to abstain from irritating the
settled biomass.
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Idle

This progression happens among tap and fill stages. The
time changes, in light of the influent stream rate and the
working system. Amid this stage, a little measure of actuated
muck at the base of the SBR bowl siphoned out—a procedure
called squandering.

PROCESS DESCRIPTION
Aim

The aim is to find the time to carry out the treatability study of
pulp and paper effluent using Sequential Batch Reactor
To find the time period for reducing the COD in the effluent

Objective

The main objective is to study the effectiveness of Sequential
Batch Reactor Technique.

* To treat the pulp and paper effluent in the SBR based pilot
plant at different cycles

* To do analysis of pH, COD, TSS, TDS for the treated
effluent collected using SBR technique

* To compare the results and conclude the results for optimum
time required to reduce COD at its maximum.

Scope Of Study

The present study is to find out the effective treatment by
aeration of pulp and paper effluent treatment plant sequential
batch reactor techniques.

* To identify the optimum time required to reduce COD in
pulp and paper industry.

* To obtained highest reduction of COD in pulp paper industry
using SBR technology.

Il. LITERATUR SURVEY

Literature review is one of the most vital chapter of
this thesis. Research papers / Review published by technocrats
after extensive study, experiments and research on “TITLE OF
THESIS” thoroughly studied and used as reference in this
thesis.

1 Author-Ranjith Kumar R, and Subramanian K et
al., 2014 "Treatment of Paper and Pulp Mill Effluent utilizing
Sequential Batch Reactor”[1], in this examination the
aftereffects of research facility tests utilizing a successive
clump reactor (SBR) at various working conditions, including
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blended alcohol suspended strong fixation, wvolumetric
conversion scale, air circulation time, temperature and day by
day task cycle on organic treatment of the mash and paper
factory profluent. Expulsion efficiencies of COD and BOD
were as high as 93.85% and 92.45% at the stacking rate of
1.35 kg COD/m3 every day. The normal TDS and TSS
evacuation efficiencies were above 71% at the stacking rate of
6.67 kg COD/m3 day. The COD, BOD5, TDS and TSS
expulsion efficiencies of SBR framework were about 84%,

83%, 85% and 88% separately under maintenance
time of 24 hours.

2 Author-Devendra Singh, et al, 2017 "Treatment of Pulp and
Paper Industry Wastewater" [2] the examination to survey the
execution of the consecutive group reactor (SBR) for the
oxygen consuming biodegradation has accomplished by
checking over some stretch of time. Parameters like, COD,
MLSS, VSS, pH and all out COD evacuation proficiency
considered. The influent COD utilized in reactor 320, 533,
800, 1000, 1200 mg/l and expulsion effectiveness
accomplished up to 76% (most extreme). The underlying pH
was 10.78 of influent;however, it diminished to 7.2 securely
arrange. MLSS and VSS expanded regarding time.

3 Author-Afzal Husain Khan, Igbal Khan , Nadeem Ahmad
khan , Misbahul Islam , Arshad Husain et al., “Reduction of
COD of Pulp and paper mill effluent using Sequencing batch
reactor” [3] This examination directed utilizing a Sequencing
Batch Reactor of 3.3 L working volume. In an oxygen
consuming condition and stuffed with .For the two months,
they can be set at 24 hours and later it changed in accordance
with 12 hours so to assess the execution of the framework.
The treated wastewater tests for examination taken from a
reused mash and paper plant manufacturing plant in
Moradabad, India with various cluster attributes. The
outcomes likewise demonstrated that the Biofilm
joinedgenerously expel these hardheaded organics in the
wastewater, inside the scope of 10 — 100% COD expulsion.
COD decrease can see effectively and the utilization mix with
SBR is a standout amongst the best techniques for the COD
decrease. Along these lines, COD decrease can saw around
60-80%.

4 Author-M. K. Jungles, J. L. Campos and R. H. R. Costa et
al., “Sequencing Batch Reactor Operation for Treating
Wastewater with Aerobic Granular Sludge”[4]. This
examination the execution of a sequencing clump reactor
(SBR) on vigorous granular slop was contemplated for urban
wastewater treatment. The framework immunize with high-
impact enacted muck gathered from a wastewater treatment
plant and, following 30 days of activity, the main granules
watched had a normal distance across of 0.1 mm. The biomass
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fixation achieved extreme incentive COD evacuation and
nitrification productivity accomplished stable estimations of
90%

1. METHODOLOGY
SEQUENCING BATCH REACTOR PROCESS

A sketch of the Schematic of Pilot plant of SBR is appear in
Figure 1 in its least complex structure. The activity of a SBR
depends on a fill-and-draw guideline, which comprises of five
stages—fills, respond, settle, tap, and inert. These means
adjusted for various operational applications.

Figure 1: Schematic of Pilot Plant

STEP 1
Collection of Pulp and paper Industrial Effluent in a SBR pilot
plant with Secondary Activated Sludge.

STEP 2
Air supplied to SBR pilot plant from the blower to the pulp
and paper effluent by mixing.

STEP 3
Pilot plant is operated with the three different cycles like 3
Hrs, 4 Hrs, 5 Hrs. running Hrs. up to 24 Hrs.

STEP 4
Treated water samples collected and stored in 4°C for further
analysis.
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IV.RESULTS

Analysis Results of Pulp & Paper Effluent —
SAMPLE A
Cycle Nos. [Hours| pH | COD | TDS | TSS
Analysis Results Before Treatment
| - [ 81 [3952 7] 3944 [ 1012
Analyvzis Results After Treatment

1 3 8.2 | 3196 | 4186 | 691
2 6 8.1 | 3098 | 4128 [ 348
3 9 8.0 | Ie04 | 4026 | 442
4 12 81 | 2282 | 4028 | 396
] 13 8.2 | 1646 | 3938 [ 212
& 18 8.0 | 1440 | 3937 | 184
7 21 7. 1332 | 3938 | 136
g 14 8.1 | 1060 | 3918 | 82

Analyzis Results of Pulp & Paper Effluent—
SAMPLEB
CycleNos. [Hours| pH [ COD] TDS | TSS
Analysis Results Before Treatment
[ — [ 8.0 [3854 [ 4042 | 984
Analvzis Results After Treatment

1 4 8.0 [ IB46 | 40Z6 | B46
2 8 8.1 | 1478 | 4028 | 398
3 12 8.2 [I178 [ 3938 | 364
4 16 8.0 | 1063 | 3932 | 18D
3 20 7.9 | 1034 | 3938 | 118
6 14 8.1 [1292 [ 3918 98

Analyzis Results of Pulp & Paper Effluent—
SAMPLE C
CycleNos. [Hours| pH [ COD] TDS | TSS
Analysis Results Before Treatment
[ 8.1 [4036 [ 4128 [ 1142
Analvzis Results After Treatment

1 3 8.1 2740 | 3916 | BBE
2 10 ] &1 2116 | 3944 | TR
3 15 [7.9 1752 | 3900 [ 406
4 0 |80 1288 | 3892 | 134
3 23 1748 884 | 3B1D 72

V. CONCLUSION

The results obtained from this research shows that the
pilot plant works efficiently. The SBR process is a flexible and
high-performance treatment technology for wastewater
treatment, especially for the pulp and paper mill wastewater.
The effluent quality and treatment capacity significantly
improved after the adjustment according to the reference to the
research papers.

Under the optimal condition of aeration time for 5 h
per cycle and HRT, 24h the effect of MLSS concentration and
volumetric organic loading performed highly with the SBR.
This study provided some beneficial references for the
effective treatment of paper making wastewater under the
relatively high organic loading.
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