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Abstract

Background and Objective: Today, hazard of surface and underground water contamination with
heavy metals has led to a global concern. Therefore, the current study was carried out to assess the
effects of different types and rates of biochar on irrigation water heavy metals content.

Method: For this purpose, 12 different biochars were produced using 6 different biomasses including
wheat stubble, pea stubble, maize residual, reed stem and leaves, olive meal and beet pulp at 500 and
700 C under low oxygen condition. According to specific area results, cation exchange capacity and
infrared spectrophotometry, wheat stubble, reed stem and leaves and residual maize biochars, which
produced at 700 °C were selected for further studies. Then effect of nine levels of these biochars on
irrigation water heavy metals (cadmium, nickel and lead) content were investigated using a completely
randomized design(CRD) with three replicates.

Findings: The results indicated that increase in temperature significantly reduce biochars vyield,
volatile compound percentage but increase acidity, cation exchange capacity, specific area and ash
percentage. In addition, the results revealed that biochars and their applied doses could significantly
reduce heavy metals content in irrigation water.

Discussion and Conclusion: Increase in specific area, cation exchange capacity and acidity led to
heavy metals elimination from irrigation water. Application of MB;y, (compared with WB,q, and
RB-q0) and WB-o, (compared with MB-o, and RB7q) could significantly reduce cadmium and nickel,
respectively, whereas the effect of MB;y, and WB-q, in eliminating of lead was more pronounced than
RB700. The maximum cadmium, lead and Nickel reduction was related to apply 32 g per liter biochar.

Keyword: Biochar, Cadmium, Nickel and Lea.
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Table 1. Physical and chemical characteristics of studied biochars (values are mean of three replicates)

Joew | WB RB MB CB OB SB[ LSD (1)

5 Shee % 0--°C | YNV YY/A- Ya/ov TY/AY Yav.e | vy
Y--°C | Ya/-v YOIV YONY Yol YYIA- | YEIV- WA

Al 6--°C /¥q /- UrD UF) Nt UY-
y..°C VoY UvE a/ay IRIAN YA VeloA ol

S 0--°C | YolAs AAA Ub- NE YIEY YY/AQ
% v--°C | va/a) VY/FA \VY/FY YYI\F UV VoINS ke

158 olge 0--"C | f-j0v fY/ay FY/Y- fv/a- YAIY- | YOAY
Y--°C | YYIYA \EJRIN YF/AF YV/EA YAIV. | YVea T

oad CondS ()5 6--°C YY/ov £/ 0 FY/Y - YPIf. FENY | FENA
Y--°C | YA+ OVEY | sYIEQ AR FAOO | OY/-0 e

Soypstlcglaa | MS/IM | 5.°C | £y \ARIAS \EVIY INRIR Yegle | Feel¥
Y--°C | oA FEYIY YVEY Y&l YAAY | EYVY A

shsmaw | MG | 8--°C | it ¥/ra BIYA Y/$) s8¢ | e
y..°C VEY/Y YEV/ AY/AQ YYAY | AV | VINA T

Jobs el erkg' 0--°C \ENY VYIS YA/ YY/A® A RIS
e v--°C | veioy | vy | ryse Wy | VVEY | VVAY M

(55 s (5255000 )6l T gl 5 0 s « IS0l B3> 1 gy ik gl 51—V Jguir

Table 2.Effect of different biochar rates on removal Cd, Ni , Pb and irrigation water pH(values are mean of
three replicates)
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Figure 3.Results of FTIR spectra of biochars type at two temperature of 500 and 700 °C
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Table 3. Chemical composition of biochar
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