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Abstract 

To reduce the consumption of freshwater in the laundry industry, a new trend of separating waste 

water has resulted in the reuse/recycling of water. In this study, the characteristics of domestic 

laundry wastewater were evaluated using wastewater samples from four selected laundries. The 

samples were analysed for the physicochemical and bacteriological characteristics of the water. 

The parameters examined were: pH, temperature, conductivity, TDS,TSS, turbidity, colour, total 

hardness, BOD, COD, DO, phosphate, nitrate, chloride and sulphate. The pH of the wastewater 

ranges from 8.8 – 9.0, TDS ranges from 229 mg/L to 461mg/L, TSS ranges from 228.9–460 

mg/L, Turbidity ranges from 25.3– 39.4 NTU and the colour ranges from 4.2-5.8 TCU. The 

BOD ranges from 144– 211.2 mg/L and the COD ranges from 428.6-531.3 mg/L. The Total Coli 

form and E. coli in the wastewater ranges from 140-700 CFU. The pH, TDS, colour, total 

hardness, total coli form and E. coli are within permissible level for toilet and laundry water 

reuse while TSS, turbidity, BOD and COD exceeds the limit. The result of this study reveals that 

there is a high potential of recycling laundry waste water for reuse in toilet, irrigation and 

laundry with little treatment.  

Keywords: Laundry waste water, Separation, Recycling 

 

Introduction 

Water resources are abundant, but they are unevenly distributed: 97% of water available on earth 

is related to the seas and oceans, 2.97% as polar ice caps while the remaining 0.03% are surface 

waters [1]. In water shortages, three key methods: water conservation, desalination and recycling 

could be considered.  Due to lower costs and possibility of wastewater treatment in waste 

production site, water recycling is much better than the other two methods [2-3]. 

Toilet waste water (including urine, brown-water), has a volume of 10,000-25,000 L/person/year. 

Grey water (kitchen and laundry, excluding the toilets, water from personal hygiene) has a 

volume of 25,000-100,000 L/person/year [4]. Grey water sources such as domestic, industrial 

and hospital laundry waste water could be refined, recycled and reused [5]. Industrial washing 

laundries uses about 15 L of water for washing 1 kg of clothes, which produces an average of 

400 m3 wastewater daily [6]. 

Household water use is the second largest user of water in Australia  and approximately 20% of 

overall Australia household water usage is from laundry. Significant fresh water savings could be 
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achieved by replacing potable-quality water used for clothes washing with recycled water. 

Several studies on the use of recycled water for washing machines have been carried out.  

Eight American studies found that the average willingness on use of recycled water was 80% [7]. 

In a survey on public attitudes towards recycled water [8], it was found that public health, water 

clearness, cost and machine durability as major concerns of public. Similar surveys in Sydney 

revealed that only 60% of the respondents supported the use of recycled water in washing 

machine [9].  

Laundry wastewater contain organic (soaps, detergents, chlorinated and aromatic solvents and 

biological substance, fats, grease and oil) and inorganic (heavy metals, sand and soil dust, metal 

ions and particles) substances that make treatment difficult. They typically have a Chemical 

Oxygen Demand (COD), Biological Oxygen Demand (BOD) and Total Suspended Solid (TSS) 

level of 5000, 1300 and 1000 ppm respectively. A COD level 20; 000 ppm is also observed in 

some cases [6, 10]. The average analysis of domestic, industrial and hospital laundry waste water 

is presented in Table 1. 

Different countries have several standards for the quality of recycled water. Some countries have 

strict laws and regulations while others do not. A summary of the important parameters for the 

quality of recycled water for reuse in toilets, irrigations and laundry based on the international  

and Iran IPEA regulations and standards is presented in Table 2. 

In the treatment of laundry waste water, conventional treatment methods such as adsorption, 

flotation, coagulation, biological and chemical treatment could be applied [11]. Few studies have 

been carried out on the treatment of laundry wastewater thus making this area a potential ground 

for further research. This study focuses on the following main points: 

a. Identification of the sources of water, mode of washing, detergents and bleach used in 

selected laundries 

b. Examination and evaluation of wastewater generated in typical laundries in the study 

area 

c. Evaluation of the potential of collecting, treating and recycling of laundry wastewater  

 

Materials and Methods 

 

Equipment  

Domestic laundry wastewater was used as a raw feed. The wastewater was obtained from a 

washing machine (Figure 1.1) as well as manual wash (Figure 1.2) from four laundries in Ibadan, 

Nigeria: 

1. Tedder hall laundry, University of Ibadan, Ibadan. 

2. Sil garment care, Samonda, Ibadan. 

3. Wumex Laundry Services, Aare Bodija, Ibadan. 

4. Flashpoint Laundry Services, U.I post office, Ibadan. 

 

Table 1: Characterisation of domestic, industrial and hospital laundries wastewater [12 – 17]. 

Parameters Domestic laundry Industrial laundry Hospital laundry 

pH  9.3 - 10  9 – 11  11.4 – 11.6 
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EC, µS/cm 190-1400 640-3000 808-2000 

TDS, mg/L 400-6000 420 456-800 

TSS, mg/L 200-987  4-7000  66-71 

TH, mg/L CaCO3

  

- 44 53-68 

TA, mg/L CaCO3

  

83-200 128 302-375 

TOG, mg/L 8.0-35  71.5-11790 25-26 

Phosphate, mg/L 4-27.6  3.43  10.8-167 

BOD5, mg/L  48-1200  218-9810 44-50  

COD, mg/L 375-4155 80-212,000 477-876 

Turbidity, NTU

  

14-400   40-150 87.9 

 

Table 2: Water recycle/reuse standards based on protection of human health and the 

environment and suitability for the intended reuse application [18-19] 

Parameter Unit Reuse application 

 

  Laundry 

water 

Sanitary 

toilet 

flushing 

Landscape 

irrigation 

Agriculture 

and 

irrigation 

pH - 6.0-9.0  6.0-9.0  6.0-9.0  6.0-8.5 

BOD5 mg/L 10 30 30 100 

COD mg/L - - - 200 

TSS mg/L 10 30 30 100 

Turbidity NTU 2 NL NL 50 

TDS mg/L 2000 1000 NL - 

TH Mg/L 

CaCO3 

90 NL NL - 

Faecal Coliform  25 max 200ave:800 200ave:800 400 
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(CFU/100 mL 75% 

ND) 

max max 

ND – Non -detects or below detection limit 

NL – No limit 

 

Laundry wastewater samples were characterised to determine the physical, chemical and 

bacteriological parameters. The parameters under study include pH, temperature, conductivity 

Total Dissolved Solids (TDS), Biological Oxygen Demand (BOD), Chemical Oxygen Demand 

(COD), Dissolved Oxygen (DO), Phosphate, Nitrate, Chloride, Sulphate and Total Kjeldahl 

Nitrogen (TKN).  All the parameters were analysed in accordance with Standard Methods for the 

Examination of Water and Wastewater [20]. Total Coli form and E. coli counts were determined 

using membrane filtration technique. 

 

Sampling 

Wastewater samples were collected from four different commercial laundries in Ibadan: washing 

machine and hand (manual) washing in the month of November 2014 according to standard 

procedures [20]. The physical properties of the water samples such as pH and temperature were 

recorded at the collection site. Two samples were obtained from different laundries through 

machine and manual washing. The method adopted for collection of samples is as follows: 

 

1. A litre of freshwater from the water source used in washing the laundry was collected 

in a clean bucket. 

2. A litre of wastewater from the washing process was also collected and added to the 

collecting bucket. In the case where the textile was washed twice, a litre each of the 

first and second wash wastewater was collected into a separate bucket, and a litre of 

the mixture was collected and added to the bucket containing the freshwater source. 

3. A litre of wastewater from the rinsing process (Figure 1.3) was also collected and 

added to the same bucket. In cases where the textile was rinsed twice, a litre each of 

the first and second rinse wastewater was collected into a separate bucket, and a litre 

of the mixture was collected and added to the collecting bucket containing the 

freshwater and the wash wastewater. 

4. The collecting bucket containing the mixture of freshwater, wash wastewater and 

rinse wastewater was stirred thoroughly, and a litre of laundry wastewater sample was 

collected in a plastic bottle from the mixture (Figure 1.4) 

 

After collection, the samples were transferred to the laboratory at Department of Environmental 

Health Sciences, College of Medicine, and University of Ibadan immediately for qualitative 

analysis. The samples were stored at 4 0C to avoid any physical-chemical changes in the 

wastewater. 

 

About 10 ml of laundry waste water samples were filtered using cellulose nitrate membranes, 

which were incubated for up to 48 h after being placed on different culture media. Escherichia 

coli and Total coli form were enumerated using Plate count agar (Merck, Germany). The Total 

coli form and E. coli were determined by counting the plates after incubation. 

 

The results were compared with the International and Iran IPEA regulations and Standards for 

the quality of recycled water for reuse applications in toilets, irrigations and laundry 
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Figure 1.1Washing machine   Figure 1.2Manual washing 

 

 

 

 

Figure 1.3 Collection of a sample of        

wastewater from cloth rinsing process                                   

Figure 1.4 Total mixture of the wastewater 

in a washing bucket 

 

 

Results and Discussions 

 

The physical characteristics of the laundry wastewater samples are reported in Figures 1.5 and 

1.6. The data reveals that the water is alkaline in nature. The pH of the wastewater is within the 

standard guideline value for toilet and laundry water reuse which ranges from 6.0 – 9.0. TDS 

ranges from 229mg/L to 461mg/L which is within the permissible limit (1000-2000 mg/L).TSS 

of the wastewater ranges from 228.9–460 mg/L which is higher than the permissible limit of 10-

30 mg/L. This is due to the presence of soap and dirt contaminates. Turbidity of the wastewater 

ranges from 25.3– 39.4 NTU which is high when compared to the standard for laundry water 

reuse of 2 NTU. However, it is within the permissible limit for toilet flushing and landscape 

irrigation which has no limit. The colour of the wastewater (4.2-5.8 TCU) is within permissible 
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limit of 12 TCU which is the drinking water standard thus suitable for reuse in other 

applications. In wastewater treatment, colour is an indicator of the condition of the wastewater.  
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Figure1.5Physical properties of characterised laundry wastewater 
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Figure1.6 Physical properties of characterised laundry wastewater 

The chemical characteristics of the laundry wastewater sample was reported in Figure 1.7.It was 

observed that water quality parameters such as: Total Hardness, DO, Chloride and TKN are 

within the standard permissible limits for domestic water guidelines value.  
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Figure 1.7 Chemical properties of characterised laundry wastewater 



www.ijaemr.com Page 3 

 

Total hardness of the wastewater is within permissible limits, an indication that the water is soft 

and can form lather easily with soap. Water is considered hard when it has relatively high levels 

of calcium, magnesium and other metals. DO is also within the standard domestic water 

guideline value, an indication of the presence of oxygen dissolved in water. TKN indicates the 

nitrogen content in the wastewater is within permissible limits for domestic water guideline. 

The BOD and COD of the wastewater exceeds permissible limits, the BOD ranges from 144– 

211.2 mg/L and the COD ranges from 428.6-531.3 mg/L. The permissible limit for BOD is 10-

30 mg/Lfor laundry and toilet flushing respectively. BOD is a measure of the organic material in 

wastewater plant effluent. It is the amount of oxygen used by microorganisms in the oxidation of 

organic matter.  If the amount released in the effluent is too high, microorganisms in the 

receiving waters will consume the organic material utilizing DO as they do so. This depletes the 

DO available to aquatic life and results in death of fish, invasions of weeds, and changes in the 

body of water. COD is a measure of the chemical decomposition of organic and inorganic 

contaminants (dissolved or suspended). The higher the COD, the higher the amount of pollution 

in the wastewater. 

Phosphate and Nitrate in the wastewater also exceeds the permissible limits. The phosphate 

content is very high in the wastewater: values ranges from 196.5–240.2 mg/L, the permissible 

value for domestic water is 5mg/L. The nitrate content ranges from 197.4–242.6 mg/L,the 

standard domestic water value for nitrate is 20 mg/L. The high content of phosphate in the 

wastewater indicates that cleaning agents with high phosphate content were used for washing. 

Phosphates are the essential constituents of synthetic detergents, they become detrimental when 

they are released into water bodies. The nitrate present in the wastewater is the oxidised form of 

nitrogen, together with phosphate in excess amounts can accelerate eutrophication, causing 

dramatic increase in aquatic plant growth hence affecting DO, temperature and other indicators.  

The Total Coli form and E. Coli in the wastewater ranges from 140-700 CFU and are within 

permissible limit of 25-800 CFU for laundry and toilet reuse as presented in Figure 1.8.  

 

Figure 1.8Biological properties of characterised laundry wastewater 
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Conclusions 

Grey water (kitchen and laundry, excluding the toilets, water from personal hygiene) has a 

volume of 25,000-100,000 L/person/year. Grey water sources such as domestic, industrial and 

hospital laundry waste water could be refined, recycled and reused. Industrial washing laundries 

use about 15 L of water for washing 1 kg of clothes, which produces an average of 400 m3 

wastewater daily. This led to this study, investigating the potential of recycling laundry waste 

water for reuse.  

The characteristics of domestic laundry wastewater were evaluated using wastewater samples 

from four selected laundries. The samples were analysed for the physical, chemical and 

bacteriological characteristics of the water. The parameters examined were: pH, temperature, 

conductivity, TDS, TSS, turbidity, colour, total hardness, BOD, COD, DO, phosphate, nitrate, 

chloride and sulphate.  

The pH of the wastewater ranges from 8.8 – 9.0, TDS ranges from 229 mg/L to 461mg/L, TSS 

ranges from 228.9–460 mg/L, Turbidity ranges from 25.3– 39.4 NTU and the colour ranges from 

4.2-5.8 TCU. The BOD ranges from 144– 211.2 mg/L and the COD ranges from 428.6-531.3 

mg/L. The Total Coli form and E. coli in the wastewater ranges from 140-700 CFU. The pH, 

TDS, colour, total hardness, total coli form and E. coli are within permissible level for toilet and 

laundry water reuse while TSS, turbidity, BOD and COD exceeds the limit. 

The laundry wastewater can go through microfiltration (MF) process for reuse directly for 

landscape or sanitary toilet flushing without the need for further post-treatments but may not 

meet the desired COD standards for direct use as laundry water. Hence, different strategies can 

be considered for using MF method based on the region and situation. The selected strategy for 

treating laundry waste water should be based on the desired standards, availability of fresh water 

and the final use points. 
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