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Abstract:This study using modified chinese walnutshell (MCWS) to contain Cu®*, Hg*",Cd*", Cr®"
mixed solution for processing. The result through coexisting metal ions adsorption experiment
confirmed the MCWS adsorption Cr®", Cu*", the optimal condition of Hg*"and Cd** : pH between
5.0 to 7.0; The best initial concentration of 25mg/L; The best mixed metal adsorption temperature
30°C; The best adsorbent mass is 3 g/L.

Introduction

It is report that removing single heavy metal ion in aqueous solution has been a lot of
research!'!. But for the coexistence of two or more than two kinds of heavy metal ion solution is
studied less. In actual wastewater, it is mostly in the coexistence of a variety of metal ions. Mixed
metal ions adsorption between condition is more complex, have promote interaction between
adsorption and inhibitory effect of adsorption, no effect’® ®. Promote adsorption refers to the
presence of other metals is better than a single metal adsorption effect, inhibition refers to the
existence of a variety of metal adsorption effect than single metal adsorption effect is poor; No
action refers to a variety of metal is little influence on the effect of the adsorption!” ®.

The influence of metal ion coexist basically has the following kinds™: (1) promoting effect: after
mixing the adsorption quantity is greater than the single component adsorption of mixed before; (2)
brake: after mixing the adsorption quantity of adsorption amount is less than before the hybrid
components; (3) zero (not the role) : after adsorption and mix before the adsorption quantity of the
same. So the coexistence of a variety of metal ion state biological adsorption performance is very
necessary'' " '), The adsorption mechanism of mixed metal complex, adsorption behavior by the
initial concentration of metal ions, the form of the metal ions, pH of solution and influence factors
such as physical and chemical characteristics of adsorbent!'* 1. Tt is only for some factors were
studied.

This experiment using MCW Sfor agent adsorption to simulate the water absorption of four kinds
of heavy metal ions Cu*", Hg”",Cd*", Cr*".The influential factors of the effect of mixed metal
adsorption were studied, such as pH, initial concentration, temperature, modification of pecan shell
mass, etc.

Material and Methods

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

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.
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Result and Discussion

The effect of pH

In the process of adsorption, pH is one of the important influence factors!'* . In general, metal
removal is increased with the increase of pH. PH can affect the degree of protonation of adsorbent
and the adsorbent surface features, and the precipitation of metals can be determined. Solution of
ionization degree affected by pH, adsorbent surface charge, there are a lot of hydroxyl groups on the
chemical reactions will cause the change of the charge.

The form ofHeavy metal ions existed in solutiondepending onpH.It is report pH can affect the
reactive group on the modified pecan shell. Take Cr®", Cu®", Hg*", Cd*" concentration are 25 mg/L,
the solution with HCL and NaOH solution pH adjustment were 2.0, 3.0, 4. 0,5.0, 6.0, 7.0, 8.0, under
30°C, the adsorption of 90 min, adsorption results as shown in figurel.
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Fig.1 Effect of pH on the adsorption of mixed metal solution
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It is can see from the table, the pH between 5.0,7.0, adsorption rate of Cu2+, Hg2+,Cd2+ is higher
than Cr®", and the change is not big, the maximum adsorption rate were 74.48%, 74.56% and 84.48%
respectively. Relative to the single metal Cu*", Hg*" and Cd** the biggest adsorption rate (80.44%,
92.39%, 95.64%), and fell. And the adsorption rate of Cr®" ions with pH increase and decrease, the
adsorption rate of the presence of Cr®" ions adsorption rate also fell, the adsorption rate was
between 15.46% and 75.86%. In the pH = 5.0, the adsorption rate was 42.74%. Mixed metal
solution between the adsorption rate of decline may be the cause of metal ions have mutual
inhibition effect, reduces the adsorption sites. Another solution of H™ and under the condition of the
acid active group - COOH, - OH, will also hinder the Cu*", Hg*" and Cd*", Cr*" adsorption.
Because in the case of high pH, H;0 " ions and metal ions, less competition, modification of pecan
shell more provided to metal ions adsorption sites. In the actual wastewater, as a result of a pH
fluctuations

The effect of initial concentration

Metal ions removal and closely related to the initial concentration of metal ions. Take Cu”, Hg2+,
Cr6+,Cd2+ metal ions mixed solution, four kinds of metal concentration in the same 25 mg/L,
respectively, 50 mg/L, 100 mg/L, 120 mg/L, 150 mg/L. Experimental results as shown in figure 6 to
11, along with the increase of the initial concentration of the metal ions, the adsorption rate is
reduced, Cu®*, Hg*" and Cd*" ions in the initial concentration of 25 mg/L, the adsorption rate is
maximum, division of 72.13%, 74.98%, 85.26%. Ccrt* adsorption rate increased with the increase of
initial concentration decreased the amplitude of the previous three metals much more, the rather
than a single metal under the condition of adsorption rate has a similar trend. Among them, when
the initial concentration of 25 mg/L, the adsorption rate is only 45.24%, but considering
comprehensive adsorption rate of four kinds of metal, so make sure Cr6+, Cu2+, Hg2+, Cd*" mixed
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ion initial concentration of 25 mg/L for the study of the reasonable conditions. When the initial
metal ion concentration increases, the Cu®’, Hg*"™ and Cd*" metal ions adsorption rate has dropped
sharply, possible reason is four
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Fig.2 Effect of initial concentration on adsorption efficency of mixed metal

The effect of temperature
Temperature is one of the factors affecting the adsorption effect, but its influence is not obvious.
This experiment within the temperature range of 15-35 °C, with different Cr®", Cu*", Hg*", Cd*"
mixed ion initial concentration (10-100 mg/L, pH5.0, adsorbent dosage is 3 g/L, in 150 r/min under
oscillation adsorption 120 min) were studied. After the adsorption Modified pecan shell of Cr°",
Cu®, Hg*", Cd*" mixed ion adsorption rate changing with temperature is shown in figure 6 and 12.
It can be seen that mixed metal ions adsorption rate increases with temperature rise, Cd2 + and Cu*"
ions adsorption curve in 35°C maximum adsorption rate and adsorption rate of the relative single
metal solution, maximum adsorption rate is less, Cu’" ions adsorption rate from 88.75% to 86.26%,
Cd*" ions adsorption rate from 81.15% to 80.4%, while Hg*" maximum adsorption rate in 30°C,
larger decline, from 82.75% to 82.75%. Three metal adsorption process of coexistence, may exist

between ion competition, inhibited the adsorption of various kinds of metal
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Fig.3Effetct of temperature on adsorption of mixed metal
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The effect of dose
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Fig.4 Effect of dosage of MCWS on adsorption of mixed metal solution

It is show that Cu®", Hg*",Cd*" ions of initial concentration of 25, 100 mg/L respectively, pH 5.0.
Experimental results of the different modified pecan shell mass as shown in figure 4. Results show
that with the increment of adding performance-altered pecan shell, all kinds of modified pecan shell
with initial concentration, the adsorption of Cu*", Hg*", Cd*" efficiency with increased. But increase
the amplitude of slow, especially when the amount of modified pecan shell reaches 3 g/L, the
adsorption rate is almost no growth. So make sure the 3 g/L for modification of the best mass pecan
shell adsorption Hg”" ions.

Conclusion

The coexisting metal ions adsorption experimentconfirmed the MCWS adsorption Cr*", Cu®", the
optimal condition of Hg*" and Cd*" : pH between 5.0 to 7.0; The best initial concentration of
25mg/L; The best mixed metal adsorption temperature 30°C; The best adsorbent mass is 3 g/L.
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