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To

Dr Ashwani Kumar
Head, Department of Biosciences
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Subject:  Sanction of funds for Research Project "Activity of Biocher as Adsorbent”.

Dear Sir,

Please refer to our letter dated 18.12.2015 and submission of your synopsis
on the above subjected project.

We are pleased to sanction Rs. 10,000/- as the expenses to be incurred on
the Project. You are requested to complete the work within stipulated period.

Thanks & regards,
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For Jain Carbon Pt Ltd.
Muzaffarnagar
Copy to:-
1. Principal, Shri Ram College, Muzaffarnagar.
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Utilization Certificate
i 5.N. | Detail of sanction It is Certified that out of Rs. 10000.00/- (Ten
of Fund with Amount Thousands Only) of grants sanctioned by Jain
J Project name and carbons (P) Limited, Muzaffarnagar during the
' Duration year 2015-16 in favor of Shri Ram College,
. 1. | 90-Days project on 10000.00/- | Muzaffarnagar, a sum of Rs. 10000.00 has been
Activity of Biochar as utilized for the purpose of the project for which
Adsorbent, Date of it was sanctioned and that the balance of Rs. Nil
Sanction of Fund- remaining unutilized at the end of the year has
.; 18.12.2015 as per been surrendered. The Extra amount (if any) Is
~ | Sanction Letter met out by Shri Ram College.
| . 2. Certified that we have satisfied our self that
! the conditions on which the nt was
'=' TOTAL 10000.00/- sanctioned have been duly fulﬂlled's/!:re being
j fulfilled and that we have exercised the
: following checks to see that the meney was
actually utilized for the purpose for which it was
sanctioned.
Kinds of checks exercise-
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Introduction

The removal of the most prevalent heavy metal ions [cadmium(ll), lead(ll),
copper(ll), and zinc(ll)] by adsorption on 2 Biochar samples has been
investi- gated, following the determination of physical and chemical
adsorption properties of biochar. l

The efficiency of adsorption of heavy metal ions Icadmiup(ll). lead(ll),
copper(ll), and zinc(ll)] on biochar was studied at different concentrations of
heavy metals [onefold maximum contaminant level, twofold maximum
contaminant level, fivefold maximum contaminant level and dosages of
biochar (1.6-140 g) at constant pH of leaching solution, temperature, and
contact time.

Adsorption capacity of biochar samples was assessed by the application of
extended Freundlich isotherm. In this study, biochar was ebaluated as a
potential adsorbent to efficiently reduce concentration of heavy metal
ions in metal-contaminated water (Sample taken from Kali Nadi). The
maximum adsorption capacity were reached of copper(ll) on Biochar
Sample 1 (128.7 Ig g') and of zinc(ll) on Biochar Sample 2 (107.0 Ig
g~'). Adsorption capacity of lead(ll) on sample 1 and sample |2 varied from
1.29 to 3.77 and from 2.37 to 4.49 1g g, respectively.

Research methodology

+ 2 Samples of Biochar were provided by the Jain carbon quustries

labelled as Sample 1 (S1) and Sample 2 (52).
* Physical properties such as Determination of bulk density was based on
dry matter weight and the occupied volume ratio.

« Chemical properties such as concentration of heavy metal, pH, total

carbon content were analyzed using described protocols|in literature.
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« Adsorption capacity was measured using leaching solution and column
test.

« In order to mode! the biochar adsorption capacity using Freundlich
isotherm and to compare adsorption capacity between different types

of biochar, each column was filled with a different dose of biochar.

« Each analysis was prepared and analysed in duplicates. The
measurements were carried out three times and the average of the
results of measurement errors was calculated. The statistical analysis
was performed using Excel program. The results of arithmetic mean

" values with values of standard deviation were presented in graphical

expression of the results.

Results

Table: Physical and chemical properties of Biochar sa mples

Tempoature  Theemal  Porosity  Specific Density Apparent  Bulk pH CEC TC (%)
of thermsl ~ weatment (%) sufice  (gem™ ") density  density l{cmole kg™")
reatment  duration area gem™) (gem™
0 {min) ' g™
o 450 (£5) 1200 14 9.16 0.275 05X 1.21 8.56 £ 002 l].‘l +024 963 £001
} 1700 (45) 80 T3 104 09 049 11 8524001 240021 955001
5_2 Tos0s 1200 0 M2 597 0444 084 214 BEH 2002 /509042 950001

700 (£5) 450 731 117 0.453 0.682 1.68 9.27 £ 001 ‘5.?] +007 966 £ 00!

ERTIFIED

07, Y | /|
/ 0-0rg;
Q4c Shri p :‘fan'ﬁo,f Principal
Muzas., " Lollege Shrl Aom College

naga, " Muzaffgrnagar



-
2588

s =2
z 2

0.03

=
1

0.01

Concentration of Cd , mg/kg

=1

Control

5.6 -

555 -

Concentration of Cu, mg/kg

e

" SlandS2

265 -

% Before adsorption

= e
-~ b
L 2] L n

be
- Uh

075

Concentration of Ph, mg/kg
o -

025 -

186 -

1845

-
-

Concentration of Zn, mg/kg

LR

o
-
ey

o
n

1835 -

Control

S1

# After adsorption of heavy metals 10ns with 1-fold MCL
u After adsorption of heavy metals ioos with 2-fold MCL
# After adsorption of heavy metals ions with §-fold MCL

y

S1 and S2

¥ -

»ns -
i -
» .

|
m .

|
»l

S2

Fig: Concentration of heavy metals (Cd, Pb, Cu, Zn) in biochar samples

before and after adsorption

N>

\

Principal
Shrt Ram College
Muzaffarnagor



Conclusion

. initial concentration of heavy metals ions.

|
Due to advantageous physical and chemical characteristics (such as

" porous network and cation exchange capacity) of biochar, the interest

towards adsorption processes and efficiency of various pollutants on

1
different types of bio-char has increased in recent years.

|
Due to higher pH of S1, pH of eluate resulted from elution through S2
biochar slightly increased more than pH of eluate resulted from elution
through S1 biochar.

|
The attention should be focused on highly alkaline biochér, which could

increase pH of treating water above the limits.

Adsorption efficiency of both types of biochar decreased with increased
|

The adsorption of heavy metal ions increased, when the dosage of
|

adsorbent increased.
The capacity and intensity with which biochar adsorbed heavy metal
ions from leaching solution had been modelled by thelI application of
extended Freundlich isotherm. It reflected the heterogenéous

properties of the surfaces and favourable adsorption process.
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