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13C-NMR Assessment of the Pattern of 
Organic Matter Transformation during 
Domestic Wastewater Treatment by 
Autothermal Aerobic Digestion (ATAD)

Introduction
Domestic waste is generally comprised of waste from bogs, sinks, electric pig, dishwashers, 
baths, showers and laundry machines. It may contain waste from septic tanks, moveable 
bogs, sanitation devices or similar systems that receive solely domestic waste. It’ll 
additionally embody material of animal or plant origin, room cleansing chemicals, 
detergents, faecal materials [1]. Sludge following primary and secondary treatment 
additionally contains microorganism cellular constituents (aliphatic straight-chain lipids 
and peptidoglycans), volatile fatty acids,, and non-biodegradable or recalcitrant material 
originating from traces of plastic, cotton, tissue paper and material originally related to the 
waste. The goal of the current study was to analyse the changes of chemical and qualitative 
analysis properties of sewerage sludge composed of a mix of primary and secondary pre-
treated sludges of domestic origin, throughout the ATAD method. Characterization of 
the distribution, degradation and evolution of the most important chemical teams that 
occurred throughout tertiary treatment beneath aerobic thermophilic conditions was 
distributed to follow the biodegradation processes, and value the characteristics of the 
ultimate product as a land fertilizer [2]. 13C-NMR spectra were obtained in solid state 
victimization equivalent conditions optimized for quantitative comparisons between 
spectra of lignocellulosic and dirt substances. The prism spectroscopeused was a Bruker 
MSL a hundred (2.35 T) operational at twenty five.1 MHz for one3C-NMR. Magic angle 

Abstract
Autothermal Thermophilic Aerobic Digestion (ATAD) has more and more been used 
worldwide for tertiary treatment of animal manure, domestic sewer water and for food, 
pulp and textile wastes. Thermophilic conditions that occur throughout the ATAD method 
facilitate microbic biomass production and degradation of multiple substrates within the 
sludge. The elevated temperature additionally facilitates improved degradative mechanics 
that successively is complemented by economical combination and aeration throughout 
the method. the method is energy-efficient, environmentally friendly and economical as 
a result of the warmth needed is generated by microorganism metabolism, few chemical 
additions are required, and therefore the final product may be without delay applied to land 
while not management restrictions for microorganism management (US Environmental 
Protection Agency Regulation 503). Important progress has been created within the 
improvement and adaptation of ATAD technology since it had been 1st introduced within 
the early Nineteen Seventies. Most of the analysis relating ATAD digesters has targeted 
on laboratory-scale method performance, total solid removal potency, optimization 
of the ATAD method for treatment of inauspicious to method wastes and therefore the 
dewatering characteristics of the resultant biosolids.
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spinning was performed at thirteen MHz. The 
recycle delay of the CP-MAS pulse sequence 
was set to one.5 s [3]. 

Description 
Physico-chemical characteristics of sludge 
samples obtained from totally different 
stages of the ATAD method ar summarized 
in Table three. a discount in TS from six.3% 
to 4.2% occurred bit by bit throughout 
the ATAD treatment and happens all told 
reactors throughout ATAD process (Table 3). 
a discount in VS of thirty-nine.2% occurred 
when process in reactor 1A and Reactor 
2A, that is satisfactory for Environmental 
Protection Agency needs. Removal of the 
volatile solid were a lot of pronounced in 
Reactor 1A (26.1%), with less reduction 
occurring throughout process in reactor 
2A (16%), an additional reduction on 
three.6% transpire throughout the storage. 
The digestion method is characterized by 
never-ending increase in hydrogen ion 
concentration of the sludge from pH6.3 
(feed) to hydrogen ion concentration nine.1 
(Reactor 2A, 24 hours). This hydrogen ion 
concentration amendment has antecedently 
been delineate to correspond to the speed 
of biodegradation and chemical reaction 
of protein-based material followed by 
more chemical process of the amide and 
organic compound product with later 
unleash of ammonia. Restricted microbic 
transformation of ammonia at elevated 
temperatures the free ammonia is collected 
within the within the put in on web site 
plant (peak levels might reach over one,000 

ppm), some becomes solubilised and 
accumulates within the bulk sludge water of 
the reactor causative to the rise in hydrogen 
ion concentration. Therefore throughout 
the general method the feed changes from 
a rather acidic hydrogen ion concentration 
to alkali values because the temperature 
will increase from seventeen to sixty three 
°C. The decrease in total solids results from 
biodegradation and warmth and gas unleash 
throughout the ATAD stages. Pigment of the 
feed additionally changes from gray to grey-
brown throughout treatment in reactor 1A 
(mesophilic thermophilic stage), and more 
changes to dark brown when treatment 
within the thermophilic stage (reactor 2A) [4].
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