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Abstract: Leather processing involves transformation of putrescible animal hides and skin into non putrescible leather. Leather industry generates a 
huge amount of solid waste containing chromium. These solid wastes were disposed of through land filling which causes leaching out of in soil and 
water. Now a day increasing environmental legislations have encouraged tannery industry to develop a new technology. In this study, we incinerated 
chrome shaving dust at 500oC to 7000C for chromium extraction. Various oxidizing acids with different concentration were used for chromium extraction. 
Extracted chromium was measured by Atomic Absorption Spectrometry. Recovery of chromium was in the range of 297 mg/L to 222 mg/L. Nitric acid 
extracted maximum amount of chromium while sulfuric acid extracted minimum amount of chromium. 
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1. Introduction 
Tannery is one of the oldest industries of the world. Now a 
day the demand of leather and leather goods in the global 
market is about 120 million US dollars[1]. In past few 
decades, tannery industries play an important role in the 
economy of Bangladesh. At present, 113 tanneries in 
Bangladesh among them 60 percent is located in 
Hazaribagh [2]. Tannery industry has been associated with 
high pollution due to the bad smell, organic solid waste and 
toxic water caused during the traditional process of 
manufacturing[3]. Several studies suggest that nearly 200 
kg of leather is manufactured from 1 ton of raw hides and 
skins[4, 5]. A report from FAO revealed that approximately 
8.5 million tons of solid waste are generated during the 
production if 11 million raw hides and skins [6]. At present 
6.5 million tons of raw hides and skins are processed 
worldwide[7]. Solid waste consists of 56-60% fleshing, 35-
40% chrome shaving, chrome split or buffing dust, 5-7% 
skin trimmings and 2-5% hair [7]. Depending on process 
chrome shaving contain 2.5- 5% chromium[8]. Chrome 
shaving dust mainly contains trivalent chromium which is 
less toxic compared to hexavalent form. Every year 4 to 6 
thousand tons of basic chromium is used in tanning process 
and discharge 20-40% of it as a waste [8]. From this 50 to 
60 % in chrome tanning waste water and 40 to 50 % of it in 
chrome shaving dust generated during mechanical 
operation[9]. The three major ways of solid waste 
management are landfill, incineration and pyrolysis. Landfill 
can cause leaching out of chromium which creates an 
environmental threat for a long period of time[10].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Several research works have indicated that chrome shaving 
dust may be thermally treated to produce and ash 
containing approximately 50% chrome oxide. Recently 
some work has been done on incineration, effect of double 
pyrolysis safe disposal and recovery of chromium from solid 
waste[11, 12].A process for incineration and chromium 
recovery was developed by Jones in 1975, while Shen 
extracted trivalent chromium from mineral acids [9]. Macchi 
carried out a bench study on the recovery of chromium from 
tannery sludge[13]. The cost of landfilling is much higher 
than incineration[14]. However, the thermal incineration of 
solid waste is harmful to environment . During thermal 
incineration, the trivalent chromium from solid waste can 
form hexavalent chromium[15, 16]. The aim of this study 
was to prevent the environment from leaching of chromium 
and better management of chrome shaving dust. 
 

2. Methodology 
 

2.1 Reagents and Chemicals 
The essential reagents and chemical for this study were 
Sulfuric acid, Hydrochloric acid, Nitric acid were. All of them 
were of industrial grades. 
 

2.2 Sample location  
The study materials, chrome shaving dust was collected 
from local tanneries in Hazaribagh area on 17th the 
October 2015. Hazaribagh is located between 23043.85’N 
to 23⁰44.05’N latitude and 90⁰21.85’E to 90⁰22.15’E 
longitude[17]. 
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Satellite view of the sampling site 
 

2.3 Sample Collection 

Chrome shaving dust were incinerated in closed laboratory 
furnaces at 500⁰ C to 600⁰ C and 700⁰ C for two hours. 
After heating for two hours, the combustion ash from 
furnaces was collected. Then they were ready for chromium 
extraction chromium from this ash id soluble in mineral 
acids or water and can be recovered with such solvents. In 
this study, we used a different concentration of (0.1M, 0.5M 
and 1M) hydrochloric acid, nitric acid and sulfuric acid for 
chromium extraction. 5g of chrome shaving ash was taken 
in a beaker with 100 ml of acid and shaving for 2 hours at 
room temperature. Then the contents of the beaker were 
filtered wit Whitman filter paper and analyzed by Atomic 
Absorption Spectrometer (Perkin-Elmer, Model-b A analyst 
200, llionis USA). Nitric acid gives better results for 
chromium extraction 
 

3. Result and Discussion 
Extraction of chromium for 500⁰C is represented by chart 1. 

From this chart extraction of chromium were in the range of 
263 to 222 mg/L.Nitric extract maximum amount of 
chromium for 0.5M and 1M acid concentrations. There is no 
significant change in chromium extraction for HCl and 
HNO3 acids. But sulfuric acid extracts less amount of 
chromium. Chart 2 represents the extraction of chromium 
for 600⁰C. From this chart extraction of chromium were in 

the range of 289 to 242 ppm. HNO3 acid extracts the 
maximum amount of chromium for all acid 
concentrations.HNO3 and HCl acids extracted almost same 
amount of chromium as shown in chart 3. The 
concentrations of chromium were in the range of 297 to 259 
ppm. HNO3 extracted the maximum amount of chromium 
for all acid concentrations and H2SO4 acid extracted less 
amount of chromium.  As like 500⁰C and 600⁰C, HNO3 and 

HCl acids extracted almost same amount of chromium. 
Chart 4 indicates extraction of chromium by nitric acid in 
different temperatures. Extraction of chromium increases 
with the increase of temperature and different 
concentrations of acids there was no significant change in 
chromium extraction. As shown in chart 5, extraction of 
chromium by HCl acid in different temperature. Extraction of 
chromium increases with the increase of temperature. In 
same temperature and different concentration, there is no 
significant change in chromium extraction. Chart 6 
represents extraction of chromium by sulfuric acid in 
different temperature. Extraction of chromium increases 
with the increase of temperature. In same temperature and 
different concentrations there is no significant change in 
chromium extraction. Chromic oxide was extracted by this 
process. The chromic oxide is an important ingredient for 
the steel industry. We can easily use it in this industry. 
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Conclusion 
This study deals with the incineration and extraction of 
chromium from chrome shaving dust. Optimum extraction of 
chromium was achieved at 700⁰ C and 1M nitric acid. 
Although this process has some environmental issues like 
emission of toxic gas and hexavalent chromium this option 
also has some advantages like ending landfill and prevent 
soil, water and air from contamination. More research 
should be done to find a way out to minimize the effect of 
incineration of solid waste. 
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