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Role of biochar-based nitrogen functionalities in the mitigation of Phorate pesticide
from wastewater

Detrimental impacts of widely used organophosphorus pesticides (OPPs) have grabbed
attention to develop the strategic tools that reduce and overcome the challenges caused by
their rising concentration. As such, biochar has emerged as a new class of biomass-derived
functional materials that can be used as low-cost and environmentally-friendly emerging
catalysts to remove OPPs. Herein, in-depth synthetic strategies and formation mechanisms
of sewage sludge-derived biochar-based nitrogen functionalities during thermochemical
conversion are being revealed. Most prominently, the factors affecting N-surface
functionalities in biochar are being described, highlighting the most effective N-doping
approach, temperature, different pre-treatment, and activation practices. The advanced
characterization techniques, i.e., Thermogravimetric Analysis (TGA), Fourier-Transform
Infrared Spectroscopy (FTIR), Raman Spectroscopy, BET surface area analysis, X-ray
Diffraction (XRD) analysis, X-ray Photoelectron Spectroscopy (XPS), and Nuclear Magnetic
Resonance (NMR) form an essential basis for the knowledge of surface functionalities and
physicochemical properties of produced biochar. The batch sorption experiments for the
Phorate removal are being carried out using High-Performance Liquid Chromatography
(HPLC) and Gas Chromatography-Mass Spectroscopy (GC-MS) for Phorate analysis. Biochar-
assisted Phorate removal concerning the interactive mechanism of nitrogen functionalities
is the main concern addressed in the present study.

Atik sudaki Phorate pestisit iceriginin azaltilmasinda biyokomiir bazli nitrojen
fonksiyonel gruplarinin rolii

Yaygin olarak kullanilan organofosforlu pestisitlerin zararli etkilerini ve artan
konsantrasyon degerlerinin neden oldugu zorluklar1 azaltan stratejik araglar dikkatleri
tzerine cekmektedir. Biyokomiir, organofosforlu pestisitleri ortadan kaldirmak i¢in diisiik
maliyetli ve ¢cevre dostu katalizor olarak kullanilabilen yeni bir biyokiitle tiirevi fonksiyonel
malzeme sinifi olarak ortaya ¢ikmistir. Bu ¢alismada, atik su aritma tesisi ¢camurundan
tiretilen, termokimyasal doniisim sirasinda biyokémiir bazli nitrojen fonksiyonel
gruplarinin derinlemesine sentezleme stratejileri ve olusum mekanizmalar1 ortaya
konmaktadir. Biyokdmiirdeki N-yiizey islevlerini etkileyen faktorleri, en etkili N-katkilama
yontemi, sicaklhigl, farkli 6n isleme teknikleri ve aktivasyon uygulamalar1 vurgulanarak
aciklanmaktadir. Basvurulan gelismis karakterizasyon teknikleri, Termogravimetrik Analiz
(TGA), Fourier-Transform Kizilotesi Spektroskopisi (FTIR), Raman Spektroskopisi, BET
ylizey alani analizi, X-151n1 Kirinimi (XRD) analizi, X-151n1 Fotoelektron Spektroskopisi (XPS)
ve Nikleer Manyetik Rezonans (NMR), tretilen biyokomiriin yiizey islevleri ve
fizikokimyasal 6zellikleri hakkinda bir temel olusturmaktadir. Biyokémiir ile Phorate aritimi
icin kesikli sorpsiyon deneyleri, Yiikksek Performansl Sivi Kromatografisi (HPLC) ve Gaz
Kromatografisi-Kiitle Spektroskopisi (GC-MS) kullanilarak gergeklestirilmektedir. Calisma,
Phorate pestisitinin biyokdmiir bazli nitrojen fonksiyonel gruplari ile olan etkilesim
mekanizmasini ana husus olarak ele almaktadir.



