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STANDARD PROCESSES FOR
MANAGING MUNICIPAL WASTE

Incineration: Energy is stored in chemical form in all MSW materials
that contain organic compounds i.e. which can be used to generate
electricity and steam. It is being done by a few major hospital for
managing clinicalwastes.

Composting: The natural organic components of MSW (Food and
plant wastes, paper, etc) can be composted aerobically to carbon
dioxide, water, and a compost product that can be used as soll
conditioner. Anaerobic digestion or fermentation produces methane,
alcohol and a compost product.

‘Recovery/recycling: Recovered paper, plastic, metal, and glass can
be re- used. In the absence of formalized waste segregation practices,
recycling has emerged only as an informal sector using outdated
technology, which causes serious health problems to waste—pickers

Land filling: MSW materials that cannot be subjected to any of the
above three method, plus any residuals from these processes (e.g. ash
from combustion) must be disposed in properly desinged landfills.



Landfill

« Alandfill is an engineered method for
land disposal of solid or hazardous
wastes in a manner that protects the
environment.

« Within the landfill biological,chemical,
and physical processes occur that
promote the degradation of wastes and
result in the production of leachate
(polluted water emanating from the
base of the landfill) and gases.
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Sanitary Landfill

 sanitary landfill refers to an engineered facility for
the disposal of MSW designed and operated to
minimize public health and environmental
Impacts.

L andfills for individual waste constituents such as
combustion ash, asbhestos, and other similar
wastes are known as monofills.

 Landfills for the disposal of hazardous wastes are
called
secure landfills.

* Those places where waste Is dumped on or into

the ground in no organized manner are called
uncontrolled land disposal sites or waste dump



Sanitary Landfill-Methods

The principal methods used for the
landfilling of MSW may be classified as

(1) excavated cell/trench Method,
(2) area method
(3) canyon.



Excavated cell/trench Method

Earth

Excavated cell/ Trench method-

1.

w

|deally suited to areas where an adequate depth of cover
material is available at the site and water table is not near the
surface.

MSW are placed in cells/ trenches excavated in the soil.

Soil excavated from the site is used for daily and final cover.
Excavated cells are lined with synthetic membrane liners/ low
permeability clay/combination of two to limit the movement
of landfill gas and leachate.



Area Method

. Used when terrain is unsuitable for excavation of cells/trenches
and GW table is high.

. Site preparation includes installation of liners and leachate
management system.

. Cover material must be obtained from adjacent land/ burrow, pit
areas.

. Since there is limited material for covering, compost, foundrysand
has been utilized as intermediate cover material.

. Temporary cover material of soil and geosynthetic blankets placed
temporarily over completed cell and removed before next liftis

began.
. Leachate generation may occur and may be difficult to control.



Advantages of Landfilling

Incineration is a costly process,
residue requires ultimate disposal
onland.

Composting is a seasonal option.

It is not possible to reclaim and recycle all
SW material.

Thus landfilling is the most convenient
option.



Disadvantages

Difficult to find suitable site within
economically feasible distance.

It iIs not possible to build a completely safe
and secure SW landfill.

Some of the pollutants may escape in the
environment in the form of leachate.

Potential harm to public health due to arr,
soll, water and noise pollution

Damage to local ecosystem.
Public oppose



Incineration

« \Waste-to-energy combustion is an important technology for
municipal solid waste management.

« But its growth has recently slowed while communities wrestle
with issues that range from flow control to impact on recycling
to cost effectiveness, and to political acceptability.

 Nevertheless, waste-to-energy combustion can be an important factor in
an overall fully integrated solid waste management strategy.The
traditional term incineration has acquired a bad connotation in the
mind of the public due to the poor operation of some waste
combustors inthe past.



Advantages

The technology offers great opportunities for reducing the volume of waste to be

landfilled, as well as for generating heat and power.

Raw solid waste has a heating value between 8000 and 14000 KJ/Kg compared
to coal, which releases about 240,00KJ/Kg. Hence, a large amount of heat can
be released by burning municipal waste, and that heat can be used to generate

electric power.

It has been estimated that waste-to-energy facilities could supply as much as 2
percent of the electrical power needed in this country. But, more important,
incineration reduces the volume of waste dramatically, up to tenfold. Thus,

Incineration can be attractive.

The major constraints on waste-to-energy combustion facilities are their
cost, the level of sophistication needed to operate them safely.The public is
concerned about stack emissions of dioxins and the toxicity of ash

residues.



Advantages

The volume and weight of the waste are reduced to a fraction of their
original size.

Waste reduction is immediate; it does not require long-term residence in a landfill
or holding pond.

Waste can be incinerated on-site, without havingto be carted to a distant area.

Air discharges can be effectively controlled for minimal impact on the
atmospheric environment.

The ash residue is usually nonputrescible, or sterile
Technology exists to completely destroy even the most hazardous of materials in
a complete and effective manner.

Incineration requires a relatively small disposal area, compared to the land
area required for conventional landfilldisposal.

By using heat-recovery techniques the cost of operation can often be reduced
or offset through the use or sale of energy.



Disadvantages

Incineration will not solve all waste problems. Some disadvantages include:
1. The capital costishigh.

2 Skilled operators arerequired.

3. Not all materials are incinerable (e.g., construction and demolition wastes).
4

Supplemental fuel is required to initiate and at times to maintain the incineration
process.



Types of Solid Waste Incinerators

Waste incineration includes the following techniques:
Open burning

Single-chamber incinerators

Tepee burners

Open-pit incinerators

Multiple-chamber incinerators

Controlled air incinerators

Central-station disposal

Rotary kiln incinerators

©ONOORWNE



Parts of an incinerator-Single-chamber Iincinerator
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Parts of an incinerator-Modified jug Incinerator
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DISPOSAL OF SOLiD__WASTE
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ADVANTAGES AND DISADVANTAGES OF SANITARY LANDFILL® P

L T R it

Advantages

Disadvantages - ; .

usually the most economical method of solid
_waste disposal. '

2. The initial investment is low compared with
other disposal methods.

3. A sanitary landfill is a complete_or final
disposal method as compared to incinera-

tional treatment or disposal operations for
residue, quenching water, unugsable mate-
rials, etc. i

4 A sanitary landfill can receive all iypes of
solid wastes, eliminating the necessity of
separate collections.. '

& A sanitary landfill is flexible; increased quan-
tities of solid wastes can be disposed of with
little additional personnel and equipment.

_8 Submarginal land may be reclaimed for use
as parking lots, playgrounds, golf courses,

airports, etc.

J: Where land is available, a sanitary landfill is A7 In highly populéled areas, suitable land may

tion and composting which require ‘addi- E

not be available within economical hauling
distance. . .

Proper sanitary landfill standards must be’
adhered to dally or the operation may result _
in an open dump.

A s y-landfills located in residential areas
can provoke extreme public opposition. s, : B

¢~ A completed landfill will settle and require -
periodic maintenance. ) °

ﬁf Special design and construction must be
utilized for buildings constructed on com- 3 R
pleted landfill because of the settlemeént fac- PR,

tor.

yf ye(hane, an explosive gas, and the other
gases produced from the decomposition of . '
the wastes may become a hazard or nuis- |
ance and interfere with the use of the com-
pleted landfill.

’

Site seleckton

Factors that mus ‘
sites include (1) available land area,

recovery, (3) haul distance, (4) soil con

logic conditions, (8) local
ultimate uses for the comp
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¢s) | (matologls conditions’ X

Climatologic Conditions

Local weather conditions must alsp be considered in the evaluation of
potential sites. In many locations, access to the site will be affected by
winter conditions. Where freezing is severe, landfill cover material must be
available in stockpiles when excavation is impractical. Wind and wind
patterns must also be considered Carefully. To avoid blowing or flying
papers, windbreaks must be established. The specific form of windbreak
depends on Tocal conditions. Ideally, prevailing winds should blow toward *

the filling operation.

fe’ ) J.ocal Environmental Conditions
NN AN
: While it has been possible to build and operate landfill sites in close
, proximity to both residential and industrial developments, e.xtreme care
: must be taken in their operation if they are to be envnronmenta.lly
acceptable with respect to noise, odor, dust, and vector control. Flying
papers and plastic films must also be controlled.

()

/Sfurface-Water Hydrology
W\/\/\/\/M o ) L.
The local surface-water hydrology of the area 1s important in establishing
the existing natural drainage~ and runoff characteristics that must be
considered. Other conditions of flooding must also be identified.

(8) H /Geologic and Hydrogeologic Conditions
AN AN W\M

Geologic and hydrogeologic conditions are perhaps the most important
fz'actors in establishing the environmental suitability of the area for a landfill
site. Data on these factors are required to assess the pollution potential of
the groposed site and to establish what must be done to the site to ensure
that :ll"nc movement of leachate or gases from the landfill will not impair the
quality of local groundwater or contaminate other subsurface or bedrock
aqt;nfcrs. In the preliminary assessment of alternative sites, it may be
poss:b!c to use United States Geological Survey maps and state or local
geologic information. Logs of nearby wells can also be used.

NN AN
One of the advantages of a landfill is that, once it is completed, a
area of land becomes available for other purposes. Because the u
use affects the design and operation of the landfill, this issue m
resolved before the layout .and design of the landfill are started:
example, if large, open structures (such as a warchouse) are (0 be be
foo_ti_nvgﬂk)gzitiqns__rpu_ﬂ_I}E'E;iuhlj\hgd and allowances made for them. If&
completed landfill is to be nsed as a park or golf_____g_o_ll_récf_{‘fmgc‘i pla
SIS program should be initiatcd and contintred—as-portions

completed.

(q) Ultimate Uses

of the landfill ==
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e ————————

Area Method  The area method is used when the terrain is unsuitable for

LANDFILLING METHODS ) I |

To use the available area at a landfill site effectively, a P!a“ of operaig
for the placement of solid wastes must be prepared. Various Operatigie
methods have been developed primarily on the basis of field experien <
The methods used to fill dry arcas are substantially different from thgsi

kL

used to fill wet areas. S

i
Conventional Methods for Dry Areas X 7 .o e

1
The principal methods used for landfilling dry areas may be classiﬁeé as(l})
area, (2) trench, and (3) depression. In addition to these method_S. thCh .
usually are used for unprocessed mupicipal solid wastes, landfilling using '

milled (shredded) solid wastes is also discussed. - _ N R

-y

-

the excavation_of trenches in which to _blace the solid wastes. Operation-
ally (see Fig. 10-3) the wastes are unloaded and spread in long, narrow
strips on the surface of the land in a series of layers that vary in depth from j
16 to 30 in, Each layer is compacted as the filling progresses-during the !
course of the day until the thickness of the compacted wastes reaches al’
height varying from 6 to 10__[; -At that time, and at the end of each day’s;
operation, a - to 12-in layer of cover material is placed over the completed
fill. The cover material must be hauled in"by truck or earth-moving
equipment from adjacent land or from borrow-pit areas, )’ EL - i

The filling operation usually is started by building an earthen levee
against which wastes are placed in thin‘layers and compacted. The length
of the unloading area varies with the site c¢onditions and the size of the_
operation. The width over which the wastes are compacted varies from 8
to 20 ft, again dcpending on the terrain. A completed lift, including the
cover material, is called a_cell r-<- ~.- 3 *.. Successive lifts are placed

&

on top of one another until the final greidé is reached that was called for in
the ultimate development plan. The length of the unloading area used each

al Height of the'fill is reached at the end of

day should be such that the fin
each day's vperation.

Earthen
levee o berm

Compacted solid wastes
in a completed cell

Area mathod of aperation for a sanitary landtill. !

(If a small amount of usable cover material is available at the ld(;ip)oslz:: |
site, The ramp variation of the area method is often usedXsee F‘I&d f rﬁi?(l
this method, solid wastes are placed and compgt:lefi as descri (;)_f e
area method and are partially or wholly covered with c:'mh sc.rap% ro
the base of the ramp. Additional soil must bc hz;iul_cd__ in, as in Atg ar.:gll
method. Because of increasing costs and the phblems associate with |

obtaining usable cover material, the use of the ramp method must be based

on a detailed economic fc"ﬁsibilitulgg‘y.

For more visit www ktunotes in
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Ramp method of operation for a sanitary landfill.

(Trench Methad. The trench method of landfiliing’is ideally suited to areas
where an adequate c_iepthgof cover material is available at the site and

where the water table isicar the surface. Typically, : :
solid wastes are placed in trenches varying from 100 to 400 ft in length, 3 to : o SO
6 ft in depth, and 15 to 25 ft in width. To start the process, a portion of the '
trench is dug and the dirt is stockpiled to form an embankment behind the

first trench. Wastes are then placed in the trench, spread into thin layers: - o
(usually 18 to 24 in), and compacted. The operition continues until théf

desired height is reached. The length of trench used each day should be

such that the final height of fill is reached at ‘the end of each day's

operation. The length also should be sufficient to avoid costly delays for

collection vehicles waiting to unload. Cover material is obtained by

excavating an adjacent trench or continuing the trench that is being filled.

SIS

-

WM ~~ -~ s > 4 _ - ~

—_— e — . a8
" - Wastes can be unloaded from this position )
= j _~or from a position inside the trench /
> Working face e R s or it |
A ‘21 nZ Logs Original ground surface )
‘ —_ = N\ : , A
i =7 o2 ol TS 3 . 7:;
i = R A 7 &/
i . .

Trench method of operation for a sanitary landfill.

exist, it is often possible to use them effectiv'cly for landfilling operatlo?f.
Canyons, ravines, dry borrow pits, and quarries have all been us(;ed for this
purf)z);c. The techniques to place and compact solid wa§te_s in depression
landfills vary with the geometry of the site, the charactenstics of the cover
| material, the hydrology and geology of the site, anq the access to the sutt;:.
If a canyon floor is reasonably flat, th,c_.ﬁrst fill in a canyon b.l_tfi_mao)’ncz

carried out using the trench method[operation

{(lLﬁwa Su —\Lod e has  heen (empleted :"{LLLLY\S

3- |  Depression Method At locations where natural or artificial depressions
!
{
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oxtentton -
' | Inthe- past, landfilling in wet areas was considered acceptable ifl
reasonably adequate drainage were provided and if nuisance conditions did
‘not develop. The usual practice was to divide the arca into cells or lagggns,i
and to schedulg the filling operations so that one individual cell or_lagoon
would be filled each year. Often, solid wastes were placed directly in the
water in areas with high groundwater levels. As an alternative, clean filll 5
material was added up to, or slightly above, the water level before waste
filling operations were started. ' -~ -
To withstand mud waves and to increase structural stability, dikes;
used to divide the celis or lagoons were constructed with riprap, trees, tree
limbs, lumber, demolition wastes, :md related materials in addition to clean;
"fill material. In some cases, to prevent the movement of malodoro)usj
'leachate and gases from completed|cells or lagoons, clay and lighsweight 4
“interlocking steel or wood-sheet pilipg have been used. " 4
More recently, because of coricern over the possibility of groundwifer
contamination by both leachate and gases from landfills and the develop:
ment of odors, the direct filling ¢f wet areas is no longer considercd
"acceptable. If wet areas are to be used as landfill sites, special provisiof
must be made to contain or eliminate the movement of leachate and gas’
from completed cells. Usually this is accomplished by first draining the sit¢ 5
and then lining the bottom with a clay.liner or other appropriate ‘s_e_a_.la_‘rjé‘s}",
a clay liner is used, it is important to contirue operation of the draina
'facility until the site is filled in order to avoid the creati(fnﬁgf‘;'v
' pressures that could cause the liner to’rupture from heaving,|

— ) . g R
?
|
Cut 3 Final established grade i
i f
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)5-/3-\ REACTIONS OCCURRING IN COMPLETED LANDFILLS

To plan and design sanitary landfills effecti

_ ry fectively, it is i

(S:Larxnu;] :::t g:)l;;:ds place within a landfill after filling oxl):‘lj:?il;::th:)vmfeer-

Simunaneo.us . lwa_xsztjs placc‘:d In a sanitary landfill undergo a nu eb po-

Sudsirgor ':o ogical, physical, and chemical changes. Amon Lhm -

e s ese chang?s are the following: (1) the biolo 'cf] de i

m_mh;‘ls&?@.a@%?ﬂql, either acrpbi_gaily or anaerobicall — S of

ST f—- 5;' a;.\' iquids; (2) the chemical oxidation of mz):t’ W;lﬂl b

e excare gases from the fill and lateral diffusion of gases { S
; e_movement’ of liquids caused by diﬁeréri’tigases o

dissolving and’ : ;
issolving and’leaching of organic and inorganic materials by wat
ek ater and

leachaté moying through the fill; (6) the mq
gachate mo; e fill; e _
Coacentration gradient arF-o?ﬁﬁ(E?g .tl;; (;n(c;\)rement of dissolved material by
i i e o P WS > e u - SEURTRERT Gaus
gébf:lf)nsglndanqn of material into voids [24 Dever, STHIeent caused
1119 M - e e [ pa—
*of théz:r::;m 3} landfill depend 6n many factors, such as the co iti
i s, the degree of compaction, the. amount of moistu‘.;n gosmon
A resent,

the presence of inhibiti '
inhibiting maten
emberhtnre: it g terials, the rate of water movement, and
- Because n - »
iefric the con?igt‘the numbe-r of _mt.errelated influences; it is difficult to
v stated time 1Ic;:1s that wxl} exist in any landfill or portion of a landfiil at
. general, it may be said that the rates of chemical and

biologi ions } . :
( gical reactions in a sanitary landfill increase with the temperature and

the amount of moi
; moisture pre i sl s :
instance present untllr an upper limit is reached in each -

Decomposition in Landfills 4 , .

“The organic biodegradable components in solid wastes begin to undergo

* 'bacterial decomposition as soon as they are placed in a landfill. Initially.

‘bacterial decomposition occurs under aerobic conditions because a certain
amount of air is.trapped within the landfill. However, the oxygen in the
‘trapped air is soon exhausted, and the long-term decomposition occuis
.under anaerobic conditions. The principal source of both the aerobic and
.the  anaerobic organisms responsible for ‘the decomposition is the soil
'material that is used as a daily and final cover. '
The overall rate at which the organic materials decompose depends on
their characteristics and, to a large extent, on the moisture content. In
general, the organic materials present in solid wastes can be divided into
three major classifications: (1) t_h_ose that contain cellulose or derivatives of

cellulose; (2) those that do n_ot_géfrﬁéi—;ﬁ:'g!ll_xlqs‘g__‘(_)?;cg!_lplgse derivatives;’

and (3) plasticmﬁe/n and leather.

Cellulose is a major constituent of organic waste, such as paper, 1ags.
‘string, straw, and plant tissues. With the exception of plastics, the principal
oncellulose organics are proteins, carbohydrates, and fats. Mineéral saits
in very limited quantities and moisture are aimost always associated with
these materials. Plastics that may be found in solid wastes are SO maiiy and
‘so varied that no general list is possible in this text.

With the above wastes. the principal end products of anaerobic
decomposition are partially stabilized organic materials, intermediate vola-
tile organic acids, and various gases (including carbon dioxide. methane.
nitrogen, hydrogen, and hydrogen sulfide). Under normal conditiors the
rate of decomposition, as measured by gas production, reaches a peak
within the first 2 yr and then slowly tapers _off, continuing in many cases
for periods up tc 25 yr or more. If moisture is not added to the wastes in &
well-compacted landfill, it is" not uncommon to find materials in their

original form years after they were buried.

Gases in Landfills
Gases found in landfills include air, _9_mmonia, c_a_ch_m_gl_igﬁde, carbon
monoxide, hydrogen, hydrogen sulfide, methane, mtrogen, and oxygen.

Carbon dioxide and methane are the principal gases produced

from the anaerobic decomposition of the organic solid waste components.
The high initial percentage of carbon dioxide 1¢ the

result of acrobic dccomposition..Acrobic.decompositio»nr,com_mu-cs to occur
| - ' - - ay . g ."—.v———-—-ﬁ“'—" ~'
.until the oxygen In the air nitially present 1n the compacted wastes 15

\ .4 Tharsafter degomposition will proceed anaerobically
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INCINERATION

Moculs

COm Ietel i i i

is hygienic to handle. Different types of incinerators are used for this purpose

It is the process of direct burning of waste in the presence of excess air at 800°C and ab
the p of exces: ove,

liberating heat energy, inert gas’,afnd ash. In practice, about 65 to 80% of the energy content of

the organic matter can be rt’x;chred as heat energy and used for power production by steam

turbine generators. Ihcineration process produces the following gases,

'.'
¢
[ ]
®
[

CO,

CcO

N20 and Hzo
SO,and

Final ash

Advantages of mcmeratmn

2 ]

L 2

Requires less space than other methods
Plant can be located in cny area 50 cost of tran*;portatxon can be reduced

Reduce volume by 90% or 1/10" of mltlal volume

Large heat energy is recovered and used for electnctty generation

Stab:hzatnon and stcnhzatxon of wastes and destructs pathogens.

TYPES OF IN CINERATORS

A. Based on the purpose

i  Domestic |
These are incinerators having low capacity, upto 50 kg/hr.

ii.  Commercial

These are incinerators having medium capacity, 50 kg/hr to 500 kg/hr.

iii.  Municipal

] I' e or @ " ™
g high capacity, above 50 kg/hr.

These are incinerators havin

B. Based on number of chambers

szwa;yoml( nHe e of Engine

eﬂhg and chhnolo;,y
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Module 5
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.Jl
i, Single chamber .

These are insufficient in ensuring complete combustion of solid waste.

ii.  Multi chamber
Solid waste is fed into primary combustion chamber where it is dried and ignited.

The moisture and volatile components of the wastes are vaporized. The gaseous
products then- pass through flame port, where at high flue gas-velocity the volatile
matters burns. The product is then passed to the mixing chamber, where fresh air
is mixed for O, supply for complete oxidation. Finally the combustion is

completed in the secondary chamber. The flue escapes to the atmosphere through

the chimney.

2 ey :"\‘@lﬂﬁ'ﬂ —— -
P 3| I SN O M,&W@' o by o

1 B IR . ¥ : Mz
T M e

pRiine

Multiple Chomper Incinergtor

a. Retcot type
This 1s preferred at < 350 kg/hr. the arrangement of chambers is such that

gases change direction by 90° both in.lateral and vertical direction. Due to
return flow of gases, a common wall is used between 10 and 2 0 chamber.
Mixing chamber flame ports and curtain wall ports have length of width
ratios of 1:1 to 2.4:1. The thickness of bridge wall under the flame port is

a function of dimensional requirements in the mixing and combustion

chambers are widely used for large capacities.

dlfh-'c E’i Combustion zone
ISCM'S

Cooling zone
..(---"‘"('--

p—
Low temp. n |— Preheatzone f%lcwn zomd

drocarbo!
:?;o!znow Jﬁ . s;:i! seal—\’%

7
%

LN [ - -

Evolved steam & % r\ 4 T VDOrs fiy
%

Pecd
3 \ and organics I /

Hot sand
recycle

! =~ Combustion
T e

T —
Treated solids}

Kiln end seals (TYP.)

e
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“b. Inline type
The gases take 90° turn only in vertical direction. All ports and chambers

extend across the full width of the incinerators. Mixing chamber, flame

ports and curtain wall ports have length to width ratios of 2:1 to 5:1.

C. Based on technologies

i Mass burning system
This is the widely used type. It consists of a reciprocating grate combustion system and a

refractory which is lined and a water walled steam generator. - They have 2 or 3 chambers with 50

to 100 tonnes/day capacity. Example is inline incinerators.

ii.  Refuse derived fuel system
The term RDF is commonly used to refer to solid waste that has been mechanically processed to

produce a storable, transportable and more homogeneous for combustion. It use any form of
solid waste as fuel. RDF system have 2 components:

a. RDF production
RDF production makes RDF in various forms through material separation, size reduction and

pelletising.
b. RDF incineration
Once the waste is loaded on the conveyor, the waste travels through a number of processing

stages, usually beginning with magnetic separation.

=
-

Viswajyothi College oF snpineering and Technology ~—Page 11
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ith: ; la" .vely ‘smiall capacrtles between '

5 and 170 tonnes of solrd waste per day Typlcal facthtles have betWeen 1 and 4 umts Wlth o total
plant capacrty ¥ f: about 15 to _:00 tonnes per day. The maJorrty of modular units produce steam as

the enetgy product Due to therr small capacrty, modular mcmerators are generally uscd in small

communities or for commercual and mdustrlal operatrons ,
Their prefabrrcatcd desr gu grves modular faCIhtleS the advantage ofa shorter constmctlon

time. Modular cumhustlon systems are usually factory-assembled umts conSnstmg of gl

refractory-lmed furnace and a waste heat b01ler Units can b -assembled and S T’pped to the’ :

construction site, Wthh mlnrmlses ﬁeld 1nstallat10n> ttme and cost Adding modules or units,
installed in parallel can increase facrllty capac1ty Tho boilers. are builtina factory and shlpped to
the plant site, rather than bemg erected on the srte as in case w1th larger plants. '

Modular mcmerators employ a dlfferent process from that of mass-bum mcmerators

typrcally mvolvmg two combustron chambers and combustlon ‘is typrcally achreved in two

2 S I'I ’. SE ‘i

stages. « . ; :
o The first stage may be Operated in a condmon in whlch there is less than the

- theoretical’ amount of air necessary for complete combustion. The controlled air

condition creates volatlle gases, wh1ch are fed mto tl’re secondary chamber mixed

with addltlonal combustron ai, and under controlled condmons completely

‘burfied. . |

e (Combustion tempcratures in the secondary chamber are regulated by controllmg

the air supply, and when necessary, through the use of an auxiliary fiiel. The hot
il e ——
Viswajyothi College of Eng,meermg and Technology : | - Page 12
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The combusti
ton gases and
products are processed through air emission control equ1pment to

meet the t‘eqmrcd
emission st
n standards. In general, modular incineration systems are a su:table

C )

Superheater

Feed Radiant

JEconomiter

iv.  Fluidized bed incineration _
Fluidised-bed incineration of MSW is typlcally medium scale, with processing capacnty from 50
to 150 tonnes per day. In this system, a bed of limestone or sand that can withstand high
temperatures, fed by an air distribution system, replaces the grate. The heating of the bed and an
increase in the air velocities cause the bed to bubble, which gives rise td the term fluidised. There

are two types of fluidised-bed technologies, viz.,
+ bubbling bed and
¢ circulaling bed.

The differences are reflected in the relationship between
astes that can be burned, as well as the heat transfer to the energy

air flow and bed material, and have

implications for the type of w

recovery system.

Unlike mass-burn incincrators, fluidised-bed incinerators require front-end preprocessing,

also called fuel preparation, They are generally associated with source separation because glass

V:swajyothnColleg,e-nfﬁngmvcrmmndTechnology T TSI ¢ ¢

For more visit WWW ktunotes |n



-, Module 5

and_metals do not fare well in these systems and also they can:su
varying moisture and heat content, so that the'lnclusion ‘of

recyclable and burnable, is not a crucial factor in ‘their operatlo n
l‘lmdmd bed systems are more consistent m ' their operatron than mass bum and can be

controlled more effectively to achieve higher energy converslo efﬁcrency, less resrdual ash and

‘lowe rair umxsrons In é,cneral however these' systems app Hr o operate efﬁcrently on smaller

scales than mass-bum mcmerators which may make them attra tive i in some sxtuatlons. For this

recyclmg cities in developmg

reason, fluidized-bed technolooy may be a sound chorce fo hl i

REE

countries when they first adopt mcmeratlon.

itgvaste heatr»-co'oerv . ' -
andisPAPC s;'slem}

" Freeboarg.
‘diszngagemsnt
section

Prel‘.ealer
bumer.

Fluidizing
cambustion _ . AT, i
aic A;:,:l‘zrrv M‘]&w'_ | Distrihmnr’b]élé
Fluidized-bed incinerator
PARTS OF AN INCINERATOR

Same as chemical volume reduction

INCINERATOR EFFLUENT GAS

The operation of the combustion process plays an important role in the formation of pollutants,

which are carbon monoxide, NOx (oxides of nitrogen), hydrp@:arbons and other volatile organic
compounds. It also produces gaseous stream containing dus"t‘ acid gases (HCI, SOx, HF), heavy
metals and traces of dioxins. The majority of modern incinerators, however, produce less
particulate 'md gascous pullu!anlc. than their predecessors. Also emissions from incinerators are

controlled by a combination of measures that use both the pollution prevention approach and

various control equipment,

B -
Viswajyothi College of Engineering and Technology - o - Page 1 .-}‘
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The various
Uus pase 3
gaseous P0||lllﬂnls formed due to incineration process
€S are:

ollutant. Ne cr .
P evertheless, due to the high increase in global concentration of CO,, it has been

recognised as one of the gases responsible for global warming.
Carbon monoxide (CO): An lncomplete combustion of carbon due to the lack of oxygen forms

CO. This gas is toxic, as it reacts with the haemoglobm in the blood, causing a decrease of

available oxygcn to the organisms. This lack of oxygen produces headache, nausea, suffocation

and eventually death. Carbon monoxide in the flue gas is used to monitor the incomplete
ide information on

combustion of the other emissions, such as un-burnt hydrocarbons and provi

the performance of the incinerator.

Sulphur oxides (SOy): The émission of SO, is a direct result of the oxidation of sulphur present
inerator used and its operating

in solid waste, but other conditions such as the type of inci

conditions also influence its production. Approximately 90% of SO, emissions are SOz and 10%

are SO;. In the atmbsphere most of the SO, is transformed into SOs, which leads to the

production of HSO; (sulphurous acid) and H,SO4 (sulphuric acid), increasing the a01d1ty of rain.

At high concentrations, it causes eye, nose and throat irritation, and other resplratory problems

Nitrogen oxides (NOy): This is predominantly formed during the incineration process. However,
they oxidise to NO2 in the atmosp'here. NOj is formed from two main sources — thermal NOy and

fuel NO,. In thermal formatioh, the oxygen and nitrogen react in the air. Fuel NO, is formed

during the reactions between oxygen and nitrogen in the fuel. Nitrogen oxides are important, as

they participate in several processes in atmospheric chemistry. They are precursors of the

formation of ozone (O3) and preoxy acetal nitrate (PAN). These photochemical oxidants are

responsible for smog formation and cause acid rain.

Particulates: This is formed during the combustion process: by several mechanisms. The

turbulence in the combustion chambers may carry some ash into the exhaust flow. Other

inorganic materials present in the waste volatilise at combustion temperature and later condense

downstream to form particles or deposits on ash particles. The main component of fly ash is

chemically inert silica; but it may also contain toxic metal and organic substances.

e T

- o Page 15
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’A- ‘.

Y

Hydro :
¥ ?Elonc acnd (HCD Hydrochlonc acid results from the high concentration - of chlorine

conmmmg;

? lmeml& (¢:8.4 Sqmb type of plastlcs like polyvmyl chlorlde) in solid waste Chlorine

P

are: present‘ "_although _th s by Wthh th'ey‘ are formed durmg incineration are not

complclely un - eratood, Th el;pe‘r’ﬁ ‘over dioxins and furans has increascd atter-a number of
animal smd |es thB shown at-for some species, they are carcinogenic and highly toxic, even at

very low leveis of expos i

. Vtswa]yothl Co]lege of Engmeermg and lechnology

—

For more VISIt WWW ktunotes N



