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ABSTRACT 

In this study, three different sites were chosen in University of Port Harcourt: 

Abuja, Choba and Delta Parks. Samples of degraded and un-degraded paintings 

were collected from these sites for analysis. This analysis was carried out using 

the atomic absorption spectroscopy and titration method. The concentrations of 

chloride deposits in the undegraded paintings were 6.96, 7.93, 7.07 mg/kg) and in 

the degraded sites they were: 38.79, 21.96 and 15.88 (mg/kg). The chloride 

deposits were higher in the degraded sites than undegraded site. This implies that 

the chloride deposits are contributing to the degradation of the paintings amongst 

other factors like 

the microbese 
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INTRODUCTION 

A paint is a synthetic substance that is used to provide texture to infrastructure, furniture and utensil 

of everyday life (Bentley and Turner, 1997). Primarily, it is composed of pigments, binder, solvents 

and certain additives. Paints are found either in the form of emulsion or oil base formulations 

(Talbert and Rodger, 2007). It is mostly used to protect, give colour and provide texture to a 

surface. It can also be used to describe liquid materials before application and coating after it has 

been applied and dried. A paint provides an economic protection, preservation, decoration, 

aesthetic appearance and adds functionality to structures (Martens, 1969). An emulsion paint 

consists of pigment and solid or semi-solid polymeric particles dispersed in a continuous aqueous 

medium in which they are insoluble. This emulsion is made from monomers, initiators, water and 

emulsifiers. Emulsion paint is the most extensively used paint in the retail decorative market 

(Cifferi, 1999) “Bio-degradation” is the biologically mediated breakdown of organic molecules into 

water, carbon-dioxide and other inorganic end- products (Alexander, 1981). Talc, which is used as 

an extender in paint formulation, has been cited as a possible source of contamination. The 

detection of contaminants at the surface of an emulsion painting, together with gas evolution have 

also been attributed to microbial contamination (Chandrakant et al, 2012). 

Chlorine does not occur free in nature because it is too reactive rather, it is usually found in the 

combined state as chloride. It is manufactured industrially by the electrolysis of brine. It is then 

liquefied and stored under pressure in steel cylinders. Chlorine is a common bleaching agent. In the 

presence of water, it bleaches most dyes and inks, except those containing carbon e.g. printers ink. 

The bleaching action of chlorine is due to its ability to react with water to form oxochlorate (i) acid. 

The latter is unstable and decomposes to release oxygen which oxidizes the dye to form a colorless 

compound. 

HOCl(aq) ________________HCl(aq) + (O) 

Dye + (O) _______________ (Dye + O) 

(Colored)   (Colorless) 
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MATERIALS AND METHODS 

SAMPLE SITE DESCRIPTION 

The sample sites are located in Choba Park, Delta Park and Abuja Park of the University of Port 

Harcourt, Nigeria. In Choba Park, the boy’s hostel building was used as site1, while in Delta Park, 

the crab building was used as site 2, but in Abuja Park, the Uniport water factory building  was  

used as site 3. These buildings were clearly marked as research sites (keep off) for the period of 

work which lasted for three months (May, June and July). 

Sample collection 

Samples were collected from each site for each month for a period of three months. Both degraded 

and un-degraded emulsion paintings were scraped from the walls of these research sites in the 

University of Port Harcourt, Nigeria, using a plastic spatula, into clearly labelled plastic bags 

transferred into preconditioned glass containers and stored in a refrigerator. 

Sample preparation and Analysis (Wet Digestion Method) 

A total volume of 100ml of H2SO4, HNO3 and HClO in the ratio of 40%, 40%, 20% was mixed 

together. 

About 4g of the sample was weighed into a conical flask; 2ml (each) of the mixed acid was added 

to the sample in the conical flask. It was digested in a fume cupboard with hot plate until white 

fumes appeared. It was cooled and filtered into a 100ml volumetric flask and marked with distilled 

water. The sample as charred in a furnace for two hours (10oc); about 1g of sample was dissolved 

by HF/HCL/HClO4 in Teflon crucible. The sample was transferred into a 100ml volumetric flask. 

The crucible was rinsed several times with de-ionized water. A known standard solution was taken 

through the same process to determine the recovery factor which is usually higher than Ninety-

Eight percent (98%), the different levels of metals were determined by the AAS method. 

DETERMINATION OF CHLORIDE: 

 Sodium Chloride was standardized by drying NaCl in an oven at 80oc, of which about 

1.170g was added to the distilled water to make up the volume to one litre. 

 Silver Nitrate solution was standardized by distilling 3.40 g AgNO3 in distilled water to 

make up the volume to one litre to produce a standard solution. 

 About 5.0g of K2CrO4 was dissolved in 100ml of distilled water to produce Potassium 

Chromate indicator (5%). 

Procedure  

 About 10g of the sample analyzed was extracted with 100ml of distilled water. 

 About 25ml of the extracted sample was transferred to a 150ml of a conical flask. 

 About 0.01M of NH2SO4 with methyl orange was added to neutralize the amount of 

carbonate and bicarbonate. 

 About 5-6 drops of potassium chromate indicator was added making it dark yellow. 

 The contents were titrated against 0.02M of AgNO3 solution with continuous stirring till the 

first brick red ting appears. 

 A blank of 25ml of distilled water was run and subtracted from the litre value to avoid error 

due to any impurity of chemicals. 

 The normality of AgNO3 was determined by standardizing it against Nacl solution. 

Calculation: 

Chlorine (mg/lit) = (V-B) x Nx1000 

Sample (ml) 

Where N= calculated normality AgNO3 

 B= Blank Titre Value 

 V= Sample TitreValue 
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Fig 1: Map of the University of Port Harcourt showing the Research Buildings. 

 

 

RESULTS AND DISCUSSION 

RESULTS  

Table 1:Analysis of Chloride Deposits in un-degraded Emulsion paintings; 

SAMPLE  CHOBA PARK DELTA PARK ABUJA PARK 

Chloride  6.62 7.42 6.75 

(mg/kg) 6.84 7.76 6.92 

 7.42 8.53 7.54 

 

Table 2:Analysis of Chloride Deposits in Degraded Emulsion paintings; 

SAMPLE  CHOBA PARK DELTA PARK ABUJA PARK 

Chloride  35.98 21.52 15.46 

(mg/kg) 36.25 21.84 15.96 

 41.16 22.53 16.24 

 

DISCUSSION 

The results in table1 show the initial build-up of chloride deposit which may include some of the 

additives used in the paint formulation. This is the case of undegraded sites in the various parks in 

the University. 

But this case is entirely different in table2 with degraded sites. There was a gradual build-up from 

the first month to the third month. No doubt these additional chloride deposits came from the 

environment. The city of Port Harcourt is an industrial environment where so many industrial 

activities take place. Thus these chloride deposits arose because of the different industrial activities 

taking place in Port Harcourt and producing many different gases and compounds. These 

chemicals, eventually, settle on these buildings, hence contributing in one way or the other in the 

degradation of these buil 
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CONCLUSION 

From the result in tables 1 & 2, it is observed that there was a gradual build-up of chloride deposits 

in both undegraded and degraded sites. Even on the degraded sites, Choba research site had the 

highest chloride deposit while the Abuja research site has the lowest chloride deposit. Overall, the 

chloride deposit is due to the environment .The city of Port Harcourt is home to so many industries; 

so that the activities of these industries create gases and other chemicals which eventually settle on 

these buildings and create degradations of these emulsion paintings. 
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