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Abstract. This research use the modified Chinese Walnut Shell (MCWS) as adsorbent, purification 
for the wastewater from mechanical and electrical factory.It examines some factor to the effect such 
as adsorption time, mass, pH on the adsorption etc. The experiment of actual wastewater research 
shows that the adsorption rate of Cr6+ increased quickly after first 30 min. After 90 minutes, the trend 
of adsorbttion rate of Cd2+,Cu2+,Zn2+ increase slowing, after 150 min to reach adsorption equilibrium. 
when MCWS adsorption dose for 3g/L, removal rate of Cu2+ in practical wastewater can reach 
89.21%, the water quality after copper content meet the national second class pollutants maximum 
allowable emission concentration level 3 standards; Adsorption of Cd2+ removal rate reached 77.89%, 
after the cadmium content in the water quality meet the national first class pollutant maximum 
allowable emission concentration standards; Cr6+ removal rate can reach 93.64%, the cadmium 
content of maximum allowable emission concentration meet the national first class standards.So, the 
MCWS is a good adsorbent. 

Introduction 

Processing and product manufacturing is increasing along with the increase of the scope of human 
activity and intensity of human to heavy metal mining, smelting, so is dramatically increase the 
amount of waste water discharge[1]. From the perspective of the data of 2006 national environment 
statistical bulletin, the national industrial wastewater emissions of 265.2 billion tons, an increase of 
10.2% over the previous year. Including cadmium, chromium, causing serious pollution of 
groundwater and surface water of heavy metal pollutants, the heavy metal pollutants in aquatic 
ecosystems cannot be biodegradable[2; 3]. Heavy metal not only can reside in the environment for 
hundreds of years or longer, and can enter the food chain transfer to the biological and human body[4].  

These toxic metal ions, not only for human health also has potential harm to other life. Toxic metal 
ions, which can lead to physical discomfort and sometimes cause fatal diseases including system 
irreversible damage to the body[5-7]. From the perspective of ecological toxicology, is one of the most 
dangerous metal mercury, lead, chromium and cadmium. In many instances, the effects of heavy 
metals to human has not yet been fully cognition. Metal ions in the environment through the 
biological accumulation and poisonous chemicals with biological amplification in the food chain. 
Therefore, the influence of their toxicity to higher trophic level is more significant. Nonferrous 
metals industry mining residue and waste water is the main source of heavy metals in the 
environment[8]. Of heavy metals in common use, Cr, Cu, zinc, Ni and V of Fe and Al toxicity smaller 
than some. Cu is mainly used in electronics industry and the production of brass. Zinc is mainly used 
in zinc and alloy production, the half-life of cadmium is 10 to 30 years, it mainly in the human body 

The half-life of cadmium is 10 to 30 years, which accumulated in the body mainly affect the 
kidney, bone, also can cause cancer, in electroplating, paint and battery industrial application is more 
and more widely in [9]. In fact, chromium compounds can harm kidneys and carcinogenic [10-12]. As a 
result of Hg and Pb toxicity is more and more attention, their widespread use in factories have been 
reduced or eliminated the[13; 14]. A set of processing waste water containing heavy metal waste water 
treatment plant equipment than the average amount of waste water treatment workshop of large 
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amount of mixed wastewater. Heavy metal removal, relates to all aspects of the social development, 
must explore the effective methods to strengthen the management of heavy metal waste water. 

Creatures and content of these elements in the human body also dramatically increased through the 
accumulation of a period of time, so that make the biological and human body some organizations 
and system produces pathological change[15]. common methods of industrial wastewater treatment at 
home and abroad are mainly chemical precipitation, ion exchange, membrane separation, electrolysis, 
oxidation, living creatures and adsorption, etc[16-18]. This paper use modified chinese walnut 
shell(MCWS) as adsorbent ,purifying industrial waste water. 

Materials and Methods 

The chinese walnut shell （CWS）was obtained from market in Harbin, China. CWS was modified 
by mixed HCL and HNO3 to 3:1,was washed by deionized water to remove dust and soluble material 
and then dried at 110℃ for 2 hours. The dried CWS was crushed into a fine powder in a still mill. The 
resulting material was sifted through the 80-mesh (180-um) standard sieve. 

Experiment with the wastewater from an electric discharge of wastewater, including heavy metal 
element content as shown in table1. In 100 ml water and 2 g/L pecan shell in a 150 ml conical flask, 
with 0.1 M hydrochloric acid and saturated calcium hydroxide to adjust pH value of wastewater, the 
set temperature of water bath temperature oscillator oscillation in a certain time. Various heavy metal 
ions adsorption rate is equal to the initial concentration and depth of wastewater purification 
treatment after divided by the difference between the initial concentration. 

The concentration of ions in solution was determined by the Atomic Absorption Spectrometer. 

Fourier Transform Infrared experiment was conducted to determine the surface functional groups of 

MCWS that might be relevant to ions adsorption. The pH of solution was measured with a Sartorius 

pH meter. 

Result and Disscuion 

The effect of time 

 

Fig.1 Effect of sorption time on removal of heavy metals unpon MCWS 
 

Table.1 Elements of the effiuent of metallurgicalindustry(mg/L) 

character pH Cu2+ Cd2+ Cr6+ Zn2+ Pb2+ 

contents 3.62 18.56 0.48 5.00 10.32 6.47 
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The influence of adsorption time to MCWS adsorption performance is shown in figure 1. Results 
show that MCWS on actual adsorption rate at the beginning of heavy metal waste water increases 
with the increase of adsorption time, after 30 min, Cr6+ adsorption rate increases trend slowing, after 
60 min to reach adsorption equilibrium. After 90 minutes, the adsorption rate of Cd2+, Cu2+, Zn2+ 
increase trend slowing, after 150 min to reach adsorption equilibrium. The tendency of increase with 
the Pb2+ slows after 150 min, after 180 min to reach adsorption equilibrium. 

The effect of pH 

Fig.2  Effect of pH on removal heavy metal upon MCWS 
Adsorption rate along with the change of pH value was shown in figure 2, pH range at 3.0-10.0, 

Cu2+, Cd2+, Zn2+ , Pb2+ adsorption rate increases with the increase of pH, when pH> 8.0, four kinds of 
heavy metal adsorption rate with the increase of pH basic remain unchanged; However for Cd2+ and 
Cu2+, the maximum adsorption rate at pH 7.0, pH in less than 7.0 or greater than 7.0 the adsorption 
rate were slightly decreased. The maximum adsorption rate of Pb2+ and Zn2+ when pH was 8.0, pH in 
the range of 8.0 to 10.0, the adsorption rate changed little. Cr6+ compared to other three kinds of 
heavy metal ions, the adsorption rate decreased with the increase of pH. 

The effect of dose 

 

Fig.3 Effect of adsorbent dose for the remove of heavy metals from waste water 
 
Figure 3 shows the effect of MCWS dose on adsorbent rate to the actual amount of heavy metal 

ions in waste water. It can be seen from the diagram in 100 ml of Cd2+, Cu2+, Zn2+, Cr6+ and Pb2+ in 
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waste water, when MCWS adsorption dose for 3g/L, Cu2+ removal rate can reach 89.21%, namely 
water samples of residual copper concentration of 1.86 mg/L, the second type of pollutant is to meet 
the maximum allowable emission concentration level 3 standard total copper (< 2.0 mg/L); Cd2+ 
removal rate reached 77.89%, namely water samples of cadmium ion concentration is 0.1 mg/L, 
maximum allowable emission concentration meet the national first class standards (cadmium < 0.1 
mg/L); Cr6+ removal rate can reach 93.64%, the residual concentration of chromium in water samples 
is 0.381 mg/L, maximum allowable emission concentration meet the national first class standards of 
hexavalent chromium (< 0.5 mg/L).  

Conclusion 

The experiment of actual wastewater research shows that the adsorption rate of Cr6+ increased 
quickly after first 30 min, Cr6+ adsorption rate increases trend slowing after 60 min to reach 
adsorption equilibrium. After 90 minutes, the trend of adsorbttion rate of Cd2+,Cu2+,Zn2+ increase 
slowing, after 150 min to reach adsorption equilibrium. The tendency of increase with the Pb2+ slow 
after 150 min, after 180 min to reach adsorption equilibrium.when MCWS adsorption dose for 3g/L, 
removal rate of Cu2+ in practical wastewater can reach 89.21%, the water quality after copper content 
meet the national second class pollutants maximum allowable emission concentration level 3 
standards; Adsorption of Cd2+ removal rate reached 77.89%, after the cadmium content in the water 
quality meet the national first class pollutant maximum allowable emission concentration standards; 
Cr6+ removal rate can reach 93.64%, the cadmium content of maximum allowable emission 
concentration meet the national first class standards. 
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