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Abstract: 
 

Often the effluent treatment plants are designed keeping maximum flow rates and 
maximum pollution (BOD, COD) load in mind. However, with continuous thrust on 
water conservation, the mills try to use lower and lower water for the process. This 
results in a drastic reduction in effluent load to ETP. 
 
Often, reduction of size and rated capacity is not feasible due to different reasons and 
lack of effluent load results in inadequate supply of food to bacterial mass in aeration 
tank. This results in starving of bacteria causing bulking which can be seen as increased 
SVI.  In the present work use of Krofta Sedicell top sludge has been studied as a feed for 
aerobic bacteria. 
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Introduction: 
 
Water conservation has become the prime target these days. As common to most of the 
mills, the initial conservation begins with in house process changes. This activity 
involved different steps like- 
 

1. Installation of Krofta Sedicell for fiber recovery and water clarification. 
2. Use of Krofta clarified water in paper machine LP showers. 
3. Recirculation of vacuum pump seal water and using clarified water only for top 

up. 
4. Use of clarified water for floor cleaning, rewinder brake drum cooling etc. 

 
With passage of time, we observed bulking in aeration tank and secondary clarifier. 
Effluent BOD, COD and SS were well within the limits, but, bulking was something new. 
 
Bulking: 
 
Bulking refers to reduction in specific density of aeration bacteria. The following are the 
main reasons for bulking- 
 

1. Lack of feed to bacteria. 
2. Change of bacterial nature and structure. 

 
As the bacteria are very small to be visible by naked eye, or ordinary microscope, it is not 
easily possible to identify whether the bacteria has changed its nature and structure.  
 
Bulking is normally easily indicated as SVI values increase. Increased SVI results in a 
positive change in BOD and COD reduction behavior of system. It has been found that 
high SVI either due to lack of bacterial food or due to presence of filamentous bacteria 
(which is formed when the bacteria changes shape) can efficiently handle shock loads. As 
the bulked bacteria is very light and slow settling (Fig. 1 & 2), eventually, this creates a 
layer in secondary clarifier above the normal bacteria. As the normal (active) bacteria is 
continuously removed for recirculation and for draining the excess part of it, the bulked 
bacteria remains in the secondary clarifier. After a period of time, it occupies the whole 
secondary clarifier and final starts going out with treated effluent.  
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Fig. 1: Normal Bacteria Settling 
 
 
 

 
 
Fig. 2: Filamentous Bacteria Settling 
 
 



 
 

www.paperonweb.com               Use of Krofta Floated Sludge as Feed for Aeration Page 4 

When such a case arises, one may see minor increase in treated increase in turbidity. 
However, it was decided to confirm if the problem was basically due to lack of feed.  
 
Lack of Feed: 
 
For the same, initially the bacterial food was increased. As no mill is interested in 
increasing effluent load it was decided to use molasses dosing equivalent to shortfall in 
bacterial food. As a shock dose, initially, 50kg molasses was added to aeration tank. A 
quick reduction in SVI within a few hours indicated that the problem was due to lack of 
feed only. Slowly and slowly, the molasses dose was optimized as 20-25kg/day. 
 
However, continuous dosage of molasses is a costly alternative and it was planned to 
consider use of some alternate feed from within the mill itself. As a result of krofta 
sedicell floated sludge was considered for evaluation as a replacement of molasses. 
 
Experimental: 
 
Ash content of top sludge was checked. It varied from 15%-60% depending on the 
quality of paper being made. In the beginning, a sample containing 21% ash was 
evaluated. 1000ppm slurry was prepared by diluting it with distilled water and marked as 
“Sludge only”. Similarly, sample from aeration tank was taken and diluted to 1000ppm 
with distilled water. One liter each of this was mixed together and divided into two parts. 
Thus we had two samples containg 50% aeration tank sludge (MLSS) and 50% sludge 
from krofta sedicell.  
 
One sample was kept overnight as such and the other was placed in a 1000ml measuring 
cylinder and an aquatic pump diffuser was put insider it. For the purpose of aeration, the 
aquatic pump used was a common aquatic pump. Its capacity was evaluated in-house, 
which was 750ml per minute. The laboratory setup is shown in fig. 3. 
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Fig. 3: Laboratory Setup for Sludge Evaluation. 
 
 
Observations: 
 
The following table shows the observations taken at different time. 
 
Time COD SV 
Start 2844 900 
After 15 Hrs. 1944 400 
After 24 Hrs. 1130 380 
After 39 Hrs. 510 460 
After 48 Hrs. 270 690 
 
As clear, the drastic reduction in SV indicates that the bulking was being caused by the 
lack of feed to bacteria. Had it not been the case, we should have obtained high SV. In 
that case, all the filamentous bacteria had to be removed from the process and allowed 
only the ‘good’ bacteria. That means re-commissioning of the system which takes a lot of 
time and efforts. 
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After the observations, it was decided to use some of the sludge in the plant. As obvious, 
within a couple of days, SV remained stable, and final discharge quality improved 
significantly.  
 
Future Scope: 
 
Present work was confined only to the floated sludge collected from Krofta Sedicell type 
DAF unit when the raw material for the paper grade was 100% ONP (old newsprint). The 
object of choosing this furnish was low ash content in the raw material resulting in low 
ash in floated sludge. However, further experimentation are under process to evaluate 
sludge from other raw materials like office record, old books, children copy, CPO 
(computer print outs), etc. 
 
In the next phase, dried and re-pulped sludge performance will be checked. If that works, 
it will become possible to collect, dry and store sludge for future use as and when 
required. 
 
Conclusion: 
 
The above work shows that the krofta top sludge can be effectively used as bacterial feed 
for aeration tanks. This finding is especially useful for the paper mills having fluctuating 
effluent load and having effluent treatment facility for maximum load. Whenever the 
effluent load decreases, addition of Krofta sludge can be made to ensure healthy 
operation of effluent treatment plant.  
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