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Abstract: Pharmaceutical industry is developed due to the population growth and human health needs. It leads to increase the manufacture of drugs and consequently they discharged to the environment after complete or partial treatment. It releases the toxic compounds into the environment. The present study aims by acclimatize the pharmaceutical wastewater with secondary sewage sludge in various ratios 1:1, 1:2, 1:3, 1.5:2.5, 2:1 and 3:1 to enhance biological degradation. The batch mode operation is carried out for a period of 90 days. Conclusion is drawn based on the Total solids and Chemical Oxygen Demand (COD) concentration. Of the entire six ratios considered for degradation of pharmaceutical wastewater the 1:3 ratio gives a better result in terms of degradation of Total Solids and Chemical Oxygen Demand.
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1. INTRODUCTION
In India, pharmaceutical industry is developed due to the population growth and human health needs. It leads to increase the manufacturing drugs and consequently release the wastewater during manufacturing [1]. It is one of the one-third water pollution in industrial wastewater discharge and represents hazards to the natural water [4]. The effluent released from pharmaceutical industry which affect the environment and create threats to humans. Some antibiotics are not completely removed by wastewater treatment methods [5].The level of water pollution varies depending on the type of process and size of industry. When the pharmaceutical wastewater is directly discharged, it makes harmful impact on human health and aquatic life such as water toxicity and genotoxicity [7]. 
Biological treatment is not expensive solution to treat this kind of effluent and there is no need to add chemicals [2]. The biological method is low cost method for treatment of wastewater and it controls the pollution of aquatic environment [3]. In aerobic condition, the period of degradation may take several days [5].Secondary sewage sludge contain more number of microorganisms such as bacteria and fungi, some other microorganisms may also multiple in secondary sewage sludge which in turn reduces the chemical oxygen demand (COD) [10].  In the present study the degradation of pharmaceutical wastewater using secondary sewage sludge in different ratios is presented below in subsequent headings.  During degradation, chemical characteristics monitored at an interval of 7 days in order to study the stability of the process.
2. MATERIALS
2.1 Pharmaceutical wastewater 
Pharmaceutical wastewater used in present study was collected from a pharmaceutical major   unit in Pondicherry, where the company manufactures antibiotics. During the process, wastewater is generated and goes for conventional treatment process.  The wastewater from the industry is collected prior to its entry to the treatment system that is from the equalization tank. The raw pharmaceutical wastewater is tested for its initial Physico Chemical characteristics and shown in the Table 1.0.
Table 1.0: Physico-Chemical characteristics of pharmaceutical wastewater
	Properties

	Result

	pH
	7.81

	Electrical conductivity (µS/cm)
	8.1

	Turbidity(NTU)
	92

	Alkalinity (mg/L)
	420.56

	Chlorides (mg/L)
	600

	Total solids(TS) mg/L
	20000

	Total Dissolved Solids(TDS) mg/L
	10000

	Total Suspended Solids(TSS) mg/L
	10000

	Biological Oxygen Demand (BOD) mg/L
	4.17

	Chemical Oxygen Demand (COD) mg/L
	9400






2.2 Secondary Sewage Sludge
	Secondary sewage sludge is collected from the oxidation pond of common wastewater treatment plant, located at Pondicherry. This oxidation pond sewage contains more amounts of microorganisms which enhance the biological degradation. The initial characteristic of Secondary sewage sludge is presented in Table 2.0.
Table 2.0: Initial Physico Chemical Characteristics of Secondary Sewage Sludge
	Properties
	Result

	pH
	7.06

	Electrical conductivity (µS/Cm)
	1.7

	Turbidity(NTU)
	21.1

	Alkalinity (mg/L)
	2340

	Chlorides (mg/L)
	2178.72

	Total solids(TS) mg/L
	11000

	Total Dissolved Solids(TDS) mg/L
	9000

	Total Suspended Solids(TSS) mg/L
	1800

	Biological Oxygen Demand (BOD) mg/L
	9.74

	Chemical Oxygen Demand (COD) mg/L
	1200



3. METHODOLGY
The pharmaceutical wastewater and secondary sewage sludge were mixed in ratio of 1:1 ,1:2,1:3,1.5:2.5,2:1 and 3:1. 25 litres plastic cans were used to mix the different ratios of pharmaceutical wastewater and secondary sewage as shown in figure 1.0. The cans were kept open and an empty space at the top of each can is left over to undergo aerobic condition so as to enhance the growth of aerobic microorganisms. The can are aerated so that there is continuous supply of oxygen which enhances the growth of aerobic microorganisms for degradation of complex compounds present in pharmaceutical wastewater. The characteristics of each ratio were studied for an interval of 5 days and 7 days.
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Fig 1: Photographic view of different ratios of pharmaceutical wastewater and secondary sewage sludge.
4. RESULTS AND DISCUSSIONS 
4.1 pH
	The pH values ranges from 7.18 to 8.61 as shown in the fig 2, throughout the entire period study for various mix ratios for pharmaceutical wastewater and secondary sewage sludge (1:1, 1:2, 1:3, 1.5:2.5, 2:1and 3:1). It was observed that there was a slight variation in the values of pH for different ratios and a steady state of 8.6 was observed in the ratio of 1:3, from day 0th day to 90th days.
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Fig 2: Variation of pH for different ratios of Pharmaceutical wastewater and Sewage Sludge with respect to number of days



4.2 Total solids
The Total solids ranges from 12050 mg/L to 7627 mg/L throughout entire period study for various mix ratios for pharmaceutical wastewater and secondary sewage sludge (1:1, 1:2, 1:3, 1.5:2.5, 2:1and 3:1). From the fig 3, it was observed that was a consistency in the Total Solids value for the ratio of 1:3 for 8687 mg/L at the end of 90 days.
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Fig 3: Variation of Total Solids for different ratios of Pharmaceutical wastewater and Sewage Sludge with respect to number of days.
4.3 Chemical Oxygen Demand (COD)
COD Values ranges  from 1520 mg/L  to 10100 mg/L throughout the entire period of study as shown in fig 4, for various mix ratios for pharmaceutical wastewater and secondary sewage sludge (1:1, 1:2, 1:3, 1.5:2.5, 2:1and 3:1). It was observed that there was a maximum reduction in COD value for mix ratio 1:3 with 68.84% when compared to other ratios of pharmaceutical wastewater and sewage sludge. Also a steady state was observed in the ratio of 1:3 wherein the COD value is in the range of 1500 to 1600 mg/L at the end of 90 days.
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Fig 4: Variation of COD for different ratios of Pharmaceutical wastewater and Sewage Sludge with respect to number of days.
4.4 Biochemical Oxygen Demand (BOD)
BOD Values ranges was from 2.26 mg/L  to 32.21 mg/L throughout the entire period of study as shown in Fig 5, for various mix ratios for pharmaceutical wastewater and secondary sewage sludge (1:1, 1:2, 1:3, 1.5:2.5, 2:1and 3:1). It was observed that a maximum reduction in BOD value for mix 1:3 was 33.27 mg/L, when compared to other ratios of pharmaceutical wastewater and sewage sludge. Also a steady state was observed in the ratio of 1:3 wherein the BOD value is in the range of 30 to 35 mg/L at the end of 90 days.
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Fig 5: Variation of BOD for different ratios of Pharmaceutical wastewater and Sewage Sludge with respect to number of days.

CONCLUSIONS
 A steady state condition was attained at end of 90 days. On Comparison with different ratios of pharmaceutical wastewater and sewage sludge it was observed that the ratio of 1:3 showed a maximum reduction in COD, TS and BOD which indicates that the degradation of the chosen pharmaceutical wastewater takes place when the sewage sludge is 3 times the industrial wastewater. During the degradation phase, the pH was maintained in the range of 8.60 to 8.67. This indicates that the ratio of 1:3 (Pharmaceutical: sewage sludge) is the best ratio to degrade the microorganisms in the chosen pharmaceutical wastewater. It was observed that a maximum reduction in Total Solids was found to be 8687mg/l which is 56.57%, when compared to the initial characteristics of the pharmaceutical wastewater. A similar pattern in reduction of COD was observed in the ratio of 1:3 wherein there was a reduction of 68.84% .This indicates that the growth of microorganism is necessary for biological degradation of the pharmaceutical wastewater. Hence, before the treatment of pharmaceutical wastewater, the degradation phase is very much essential to acclimatize the microorganisms to that particular environment and reduce the load to the subsequent treatment processes.
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