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Table 2. Selected properties of the pesticide studied.

DRAWINGS ACCOMPANYING AND TABULATED DATA

[0014] Figure 1. (A) UV/Vis, (B) ATR-IR and (C) Raman and (D) XPS spectra of GO and RGO.

Inset of the A shows the photograph of the as-synthesized GO and RGO dispersion. Traces are

shifted vertically for clarity.

[0015] Figure 2. A) EDAX spectrum of the RGO. Inset shows the EDAX images of various

elements present along with a SEM image of RGO, (B) SEM images of RGO. (C) TEM

images of RGO. Inset of C shows the magnified TEM image of RGO.

















19

WE CLAIM: CLEAN COPY

1. A method of removing pesticides in water by contacting contaminated water with reduced

graphene oxide (RGO) and/or graphene oxide (GO) wherein the said method comprises

a. dispersing the adsorbent reduced graphene oxide (RGO) and/or graphene oxide (GO) in

the contaminated water

b. supporting RGO/GO on an inert solid surface and using the supported GO/RGO as

adsorbent media

c. water mediated electrostatic interaction of pesticide with graphene surface

wherein the pesticide retention capacity is more than the self-weight of the adsorbent, reduced

graphene oxide (RGO) and/or graphene oxide.

2. The method as claimed in claim 1, wherein the pesticides include endosulfan (ES), malathion

(ML) and chlorpyrifos (CP)

3. The method as claimed in claim 1, wherein 0.0001% of reduced graphene oxide (RGO) and/or

graphene oxide (GO) removes up to 99.99% of target pesticide within 30 min contacts containing

up to 2 mg/L of dissolved or dispersed pesticide in water.

4. The method as claimed in claim 1, wherein the reduced graphene oxide (RGO) and/or graphene

oxide (GO) are used in the solid form or in the dispersed form or in the supported form.

5. The method as claimed in claim 4, wherein the reduced graphene oxide (RGO) and/or graphene

oxide (GO) is immobilized on cellulose fibers.

6. The method as claimed in claims 1 and 4, wherein removing pesticides in water by contacting

contaminated water with reduced graphene oxide (RGO) and/or graphene oxide (GO) in the

supported form comprises

a. Mixing reduced graphene oxide (RGO) and/or graphene oxide (GO) and chitosan in a

ratio of 5:1

b. Stirring the solution thoroughly to obtain a homogenous dispersion

c. Mixing the cellulose fibers with the homogenous dispersion to obtain a composite

d. Drying the composite at 40 oC

7. The method as claimed in claim 6, wherein the composite is packed in a column setup to obtain an

adsorbent bed.

8. The method as claimed in claim 6, wherein the supported adsorbent can be used as a filtering

device to remove pesticides from water.

9. The method as claimed in claim 1, wherein the pesticide loaded reduced graphene oxide (RGO)

and/or graphene oxide (GO) is regenerated by contacting the said adsorbent with organic solvents

like ethanol.

Dated at Chennai this August 10, 2017

Signature:
D. Moses Jeyakaran
Advocate & Patent Agent
IN/PA — 369



20

REMOVAL OF PESTICIDES FROM WATER USING GRAPHENIC MATERIALS

ABSTRACT

A novel method of removing pesticides in water by contacting the water with reduced

graphene oxide (RGO) and/or graphene oxide (GO) adsorbent. The method involves a water

mediated electrostatic interaction of pesticide with graphene surface. The reduced graphene

oxide (RGO) and/or graphene oxide (GO) adsorbent were found to be excellent candidates

for the removal of pesticides and can retain pesticides like chlorpyrifose (CP) and endosulfan

(ES) more than their self-weight. Adsorption showed no significant effect with change in pH

and presence of co-existing ions, indicating the utility of the material in water purification

process.
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