Sri Vidya College of Engineering And Technology Lecture Notes(Unit 1V)

o

EN6501 - MUNICIPAL SOLID WASTE MANAGEMENT

UNIT-IV - oFF SITE PROCESSINGY.

y . ‘g techniaUEs
Object{ves Of was (L Frr-cg;gu:? ~pk¢!5,cal Fr[fé;’}"wi techniq g
05 Wy

- eyars o /
and et}uiFmenli ; Resowtce Tecovery [rom Letid wasle comp ,
{/ .
- ' : - g fudus
and biomerhanalon ; Thetmal processuy opltimy - €abE <
¥

wndenn  Tpdian  Condilions .

oijectfves of Frocoss«)t? M3W -

| The majoh o%jeciivec of off-&:’(l Processt'ng oF

Msw are :

- e

x To promole ma_se disposal of MW, wi thouk
P‘fodw‘«iha M(Y envitonmental health hazavd “lo the publit other
Livina bedngs and the  eco-gysam:
x o opply 3R prirciple | conuapt | v, *Recluee |
Reuse and Qocover’ P’&“d -l MSW.
- To veduce e Sw load for dispesal ,
n derms op  envivonmental imFau aspects, bg 8237&30.@71
g epp-Bilk Pmce/m'rg op waslis’
- To 4md Fouse materiols from wastes
and make use of them as vaur materials for P-roduu'.na

newr (weful materral .
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- To rvecover enm’% from wasles % Make

we of th enu% fot Other constuuckive pactivits

*ijaug to make -Uhe a,aFocsal process eas Wt

and make St h an eco-{n'enouly and economical mannet,
bg doma the above prastices.

Ph7/sica! chwmﬁ fechniques x equipments.

. and
| 3 Unct opetattons used for the ,s’epamum

pmcessing of SePamted and comminJLed wastes are desujneq
o mediy the physt'col ehavacteristics of the
¥
']
woske. Sp that wosl componenlz Can be vemoved moreé eabnla.

¥ 1o remove Specupfc c:z;»nrspontamtg and

contamnanls ,fmm ihe waslz Stream.

x to pmeess and prepote e separalrd
matexials fo 3ubse$uen(: uses.

Seze Leduthon
Size yecctibn {6 -te unit opevation tn whidk

05 oolechd waslh matwials 0o mechawlcama reolLerol
n gize. In Fmaa‘ce. the terms ghsedd?ng ) arind.ﬂna and
miu'u:J oot usedl ?ntefchanaeabty 1 deseube mechanicaf

Hize - reduclon q)e-ratz,&m )
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2
The Objer}j."/g of 4zt tedudditn o to Obtun O 4dnol predusk

s
thak ts TE'MmO.'D(;jl u,ru',iorm ond cr,mr’d;)la.hud reduced

~

Eize tn comnporiaen with 1 mi?mai -f&fm-é Netr tnak
1) [

reduchiiy  dees nok neceazaxﬂﬁ fmFLy votume rveduion .

In Some gltunbiens , bu lotal velure bp rrnateriol 0{@1»

8i7e  yedyen maﬁ be greales than thor of bhe 5r!,altlr£u1

(

v

Velume .

Shredders — gize woduchim equipment -
The 4hree mest commen {xapes of Jh-reédt}jﬁ
devices  wsed tp Teduse the Bize of Msu asxz the hammen

mill | ey %!ail mill v Shredder | x -tz Shson ghreddes .

Other  examples of Sh'red_ac'nj devicsg tncluds cutters, cage

di :
l&fnteamtozs, dyum pulverizers g ek pulpers.

In opeatiy , the hammers tn the hammex
mitl, attached to a roto.Lrﬁrg eement , Strike 4he wasle
makteri P

‘04 it enters eintually force the Shredded malfuial

%TOUﬁh the dﬁ!Chaﬂﬁa % the u.nft . wkbch mazf or ma‘j M
e %;w}f:@{ with botem aralfu o Vcwgfmj Zizes.

he 41(1;! mill 14 Sumilwy to the
hammer miu | buk provides Onbd coasse Shfeddf"y, as the

hamrers oo 4paced 4%9}. af)a'rt-
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C)Feraﬁbnauﬁ ,‘floull mills osre Gdﬁu, - pars
deviees | whowas motvual remains n o hammen mill b
(b will pass thfough the. oPenLn;g tn the bottom 31’0}L-
Jlail migs o qln wed a4 baﬁ breakers:
The Shear ghredder & composed G
two Pazrauel Countermtaﬂlna eﬂna{(j with a Geris of duacs

mounted PQTPend,icu,[w\x(j that Sewe 04 cubens.

o

The wosl. Mmatwunl to be Shredded
divechd 1o the center of Ew countarrotoﬂha Slnq%ts- The
Stre § the wosh mofeial Bs vecuced) oy e 3hwiﬁﬁ
o3 teawiﬂﬁ action ©f the cutier dises. The Qhwedded
moatevial oveps o1 i putled L—hmﬁh the wnilb . Sheat
Shredders  have  also been used as bag brealkets .

Gtlags Creghers :-
Gilags crushers o wused o Crush 6@%

y , wrel € MSW. Glass Ls
contamers ond Othesr 3[% Pmoluwbs ,ﬁo

i d
qtu\ crushed o..%(fn it has been Sepasctd 1o e uce

storone ¥ é'uPF'ma cwsli - In Some mechanical Beparatiin
eFe:EM g(qu fs crushed, a_g—w, one 07 more ao,pamtﬁgy)
)
drops , to oppect ti removal ba screenwa- Crushed 6?1)16
bJ

can olso be Sepamtuﬁ ophlcalhd btd colok .
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3
Weod Gtyinders :- N s
Tapicaﬂg, most  wood gﬁndws are weod Chippers,
wnl i whith n

used to Shred lazje pdu,s of woed wlo eh,qu ¥
atrunl , which can be

be wied as o.iue\ p{dfum m

CcmF oAted - Tub 3Vt'nolews e wused o Proces

il Wmd& consts 3 of @ lwt(?e lub havénﬁ a frevolvma

' Uppet Sechon, and o ,smtn’onary lower Seclon CDM@}’”‘”{[
o hammer nuill. The tub 36L'nde1 s fed b(y o %mnt—end
leader-5 -Une mvolvin(? acion of the tub ensuwies that malezod
Jlows aorru"naowa(a to 4w hammes mill . The continuetts
Atreom of Shredded moteial s cowled auray from

bhe 3n'naef bg o Oonve(‘foﬂ-- The wood that has been
ground G o tub an’ndm 1 wsuaﬂy Aorted by @lzo mU\J
{rommel , dc of vibmh’mﬁ dcreens - optical goters howe.
olso been dzvewfed but ane not wied commonlff becourse
o ‘hetn mainhﬂance-wqubwmti b Wﬁh watial cost .
The la;tjm - Qize material i6 wed as a biomaws fuel of
0t o bulkLna aﬁemb n meo‘“’i"ﬁ operationg . The Jine
mokeriol 14 u,wa.wa CIDmPOAL’n.d.'

&Juzmwx]

mivlings of molniels of dx%gerenl- SPzes wntp v OF mose

QOWJJ 4 a unil operatin wsed o Beposoli
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; tunfaces.
° ~ o oo Q‘ o - S
Slze. fmttmm l\c[ means op OnL OY MOAC euwmj i
( o7 wek, with

.Scrmu'u(} matt/ be accomf;lfshcd olthet OL‘:,’ e
; the ﬁowxei bec‘nﬂ moke common Ot elid wasl f’ff““"'f ,
%z}s&mh The F?(fncifw appu’mtu?'ns o du‘cwr.izf Sevices U
the chessziu\j of Msw nclude

* Yemoval op oversized mafiuals

. ‘nls -
X yemoval of undetsized malluas

. el b
” G un o rgnc
i X SP.F{L'taU.m of the wast J

combustibles L heavy nwn combeestibles.

e ————

= & . g -t ;- "L‘

¥ 1€ccvug of pager, ?{cuhcs » Otner LLLQ"
malzuals {om 8[{145 5. metal

& Sapcun.h‘m of glast, grit » Sand {rom

£ “

combustible maleuals .

. Sepanalion €& vcks ¥ other oversized

]

debris ,{mm detl excavabed ab  constructim Qils -

x Temoval op ovevsized marerials {yom
combustion ash-
\ermu;y Soreens -

Vu‘bmtli\a &ereenS Qme used 4o Temeve

$ ‘e
:fmm ﬁouxce—gSeFamﬁd ard C:mml_r_,u:)

undessized malzuals i

MSW and to process eonstructin % demoliltem waslis .

—

vfbmtu'zo Sowns ean be duiﬁned 1o vibval .L{v:m Lidy tr Side

2o
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R

VeTtitaliij oy leng(:h wise . Vibmtu'aﬂ seveens used for 4he Bepoan

Of Msw axe Wnelined and wse o vertical mofsn. The vestieal
metum allows the mabaial that £ to be Qgepa,mtw! to contack
the Jcreen at oh:ggevent locatons each fame -

Pol'axﬁ Screens -

The most common type of a’otwﬁ dereen used
i the Fm:%t'ﬁ Of wostes G a trommel sown. Trommeks,
Ao known g4 vptaxﬁ drvum  gZereens, were Jorst aziepey
W En d w e (940's. Trommels axe wsed to “QF“"M‘
wasle  matwuals into geveral size {raw.ém- Operatumally ,
e matesial 1o be ,&Pwmu 4 ntvoduced at the .fmnt-
ond g the telingd vofo.wv tommel . Ag A fseon
TobalEs , the molvtiad 4p be Seposraled {umbles s contatlz
be down numermws twines as £ yayes olown - Lm?fiv
? e doeut.  Smau Pwtti,ctu will iau thmu(c]h e hoter

the down, whilk Uhe  eversSized matwrial will poss thwu?&
the Lo

Trommels  equipped with metal blades of
teetn that protole ntp the drum ane alss wted as bag
breakers. Haveln(j passed thmuju the trommel, the veisize

Woslls ooe thon  Sovi-ed mamua.ujo In <eme dyprems,

rmz?mﬁc Sepusabion of ferrous mebals ewill ecout bafom
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N L E L T A T P N S S S
Manua| qcso.pzuatlén- Fervows metals will also be removeq
. . h
fwm the  undersize wuasle mateuals passuy tmmg the
trommel .
Oisc &oteens:.
Dise Scuens consist of sels of posaldel

horizental Jhaf(z equipped  with c'ntulocl:inj lobed OlEses -

The wnder - Sized matwnials 4o be Separated foull berween-

| the cdoaces fn the discs « overstzed materials vids VA
te top @ the ddies a5 & o conveyon bet- Digperent - dized
mabevials can be usePam'Lad uzsma the psome &reen bd
a@wu}v the dpawng between -{he 'arotatag dises . Disc SCwens
have Several advanto.jes over othet 'udpes of Screend
fn(‘iuolfnﬁ ge(%-cwayu)\j % adjusabilily w.vt SP‘““:"a %
the QB8 on -Ue dsuve Sho%(i,- PPsc eroens oL wied o

the Some afpucauﬁm ot trommels .

Dem{% &Paxaﬂn'w -

Abt claasi{:‘cwbw 3 the unik operakion used
to ,éef)wwlf» ngﬁxﬁ malivials Such as paper & plastic
{rom heaviyt maferials Such as ferrous metal, based own
e Weight d,%mmce of b material n an QU Stream-

i maferials of olifferent weights are introdueced OuUs an

EN6501-MUNICIPAL SOLID WASTE MANAGEMENT Page 8



Sri Vidya College of Engineering And Technology Lecture Notes(Unit 1V)

vt gtream moving with Sufftwnr vewul:j “he (ﬁ["”

s
marerials will be carrud awav with the QLT whde

curronk ol Sechiom.

heavin materials will fau v the  counker”
bes OFf ﬂea"“

Ay claf,srf:caiwn has been used for a num

asous
in ‘ndustrial opem[wng .gaﬁ the sepanaum of V

componenlz :(wm olxﬁ mfPxtures -

Tn MRFs, aUr clmificau‘:m e used 0
%—{Ln Caﬂﬂ-d

Sef)omall the O’fﬂanic moterial -or a5 tt is

uﬂm .f'b’a(‘,twn fwom  the heavt, mowﬂamc material,
which {s called the heowy {raaum At clawftcatm has
Pano.u, the sefcod makevials fwm

alsto been used {ox e e
fmm e

o B stTeam- Becouse thow is movement awa(aj

Shveololt'nj of eomming(m MSw , alx classificedadn .Qaswﬂé

9 Uu'udpe one not wmmonlv used 'todad- In tngtauotions

where one or move trommels Aie used , o device known as
i gd‘ze,
A stenes , which also involves the use of ath o flufdi

the
tho waskes 10 be So,pa,catad , 13 wed 1o ,gepo.uo.m

he,a,VJ 3v‘it imm e mgama. valual & e Lrommel

undmﬁlow waste SGeam -

Majnmc Bepartalibm :-
M‘:ﬁ"a(u Sepaxabiom 8 & it Operalion

whereby ferrous metals ate sepasalid from o thex Wway ke
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malers als bd wtr(i’zbﬁ thed magnw:c, Perert&J. Majndffb
Sepanation s used 10 gecover fervous materials M :
Sowsice —éepwta!;wl " c0mm£n3Leo| % Sh1edded MSW - Moﬂm
Sepostalion T8 wused commonly to sepanali aluninium

cans fvom {1 cans i Sowrce - ¢efxvzaua! woste whese the
m'LyP% of metals Qe Mixed. Tervous materials o

utually vecovered either oftes Shreddcnj s before am

cla)%i]:icaubw or o,étu shreadfng ¥ oal® CIMGt‘JC:‘ca.(:L'on.
Bemi{rca,uém i
Qw%featdm (compathim) 5 a unit operoién

that fncreases U denslly of woste marerials 30 thakt

e 2

theJ can be Stored x transported move %czcanuﬁ X 05 Q-
means of p'fcpaﬂt‘*’fj dengifled vejuse - derived Huels .
Techno{o?ia = baldy , cubing ,peuenjmd :

Rodlens -
Rolers weoduer the velume of waslL gor Storoge ,

' inowase the densily
prepo e waostes for marketing X

0 e wos L Uy recuwcing SWipping cosks .
Can Cwshot” N
(m%e ot wed to crush alumimiur &

: : e onol redutt
4 cang, Uaus inmwélna dnetr oangily on ducing

WM b Sippisg Cosld

“A

EN6501-MUNICIPAL SOLID WASTE MANAGEMENT Page 10



Sri Vidya College of Engineering And Technology Lecture Notes(Unit 1V)

T T Y T S T e —

WaslL t’ramfomnuo'n thmw}k apolie compo,atului die

llith the exceptom of plastic , yubber leather

; . idese
Componenlz  the Ouiwc ﬁ’[ac{jwn of most MSW con be considesed

to be composed of proteunt |, Qming acids , lipids, caxboh(idfalu,
Céllulose | L‘am ——
: d o
14 these onaawlc makerials one ,SubJQCtQ
tie dusck
aesobic  mictobaclual  decomposition ,te end p¥0

Temﬂfllina 0{& mf.cmbioloZicaI af,blviﬁl commonl.y kneun a5

COmPO/ot-
?hoftjt&
Am?f:::ds § O, + Numbents ¥ et B
Ca,tbopujdmh:s - [ompo’* + New cells Bzad -
n

Cellulp Ae- L/—J

Componenlz of ] J
omaam‘a, {mulbn + €O, + H,0+ NOg 1504

+ Heal -

ObJechves of ComFuAtu'aa -

x To tmn/:falum the biooLuiradable maam‘c
materials b o bfo{oan‘caual Atoble matevial & in the procews
Yeduce the owdinal volume  of wosli .

+ o de&l}we‘f wa?em, lnsecl 2773 L olheq
unwanted o'raouu'sms % weeol Aeeds 4hal- m a"‘f b pres Gup

in  Msw -
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x T0 fetatn the maximum nutvient CnitYD?e":
phosphotouss potaxsium ) content -

* To F'mduce a product that can be used Lo
Suppott  plant growth x os @ Soil amenomenk *
mf.'cal choroctaigtio
of the bmﬂiﬂg
opwnibéﬂ

Tn %enwu , e chemica) % p
of comPosl- vaxg amo;\d«ﬂd {p e nalive

g st
material, the eondiliw undet which the composTTl

o . Soml
was coaied out 3 Ane extwb o the clecorpos itom
- Adinaiud AL m othe
Of e properiuis of compost Ual d‘gm«cauush ‘fm
macmlc makesias ane |
¥ A pbrown -lo vwd dare brown color.
< A low corbon- nibogen satlo -
4 A Contfnuawj cha_naim, natuwe due -to the
activitus  op m&ﬁoohg&ni&ms
¥ A hfﬁh ca?au(id {for cadibwi excho.n%e ¥
watet o.bwrpuim.

Process Desoaptubw:-
The o'r?ayu',c materia) present w he municipaﬂ
Sotid wall can be convertd to a Stable form elthey

azwbicawz or ame'robr‘cqthi. '_.L\utlnﬂ aerobie c[gwmpabf-b.évs 5
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- . - s o . ds o 7
{ PIL ML - 2T0aANnsEMSs  oxi1dize o'rgo.)ur. campoun
v
3 wed

1
i N s Casbeorn _:"'[n‘l OTq{L[‘u:L CDn'lFDU.nds
< ‘,
Due

L8, NG, e
o a
at & gouvee of azuﬂ wiule niha}gn H 'reuzd?—d‘
71565 .

L oveachsn, Uu lerperalive of the mMa%s
\ walts in the Jinisiud

Tie caswon , potuin
: wushed
teprpnst 38 legs than hat in ke Yaw matevials. The {
: == ot
pas Moke huMmus. The volume o]c the {)W‘S"l?—d eomp

Compest b
> loz o vz Volume Q e Yo MQJLU.A'L
v

plindrow composh ng -
| i, ) ' al .. crpss Seckion,
A windrow 8 & lee , A in

i width ¥ heaaht. The wsidth

lorath  Cxceeds
diefee e Ea&a}*ﬁahefﬁhl:.ﬂw cleal P\Le hutahb
L cent heat

is

!

Lually gbout
Az ger o pile lavee enough o (?enem[e sSufft
_—E ey ; J ‘
enguﬂh to allow
v

ard pragetain temperatures, ju @gmall
txuatn {o docute 4o B Condte of tht PI(L-

Jor  mest matevials , Ao ideal h(u'(ahl: @

l.ac » &<s metres, Q width .h-om 41sm

oetween

uy
uy
n

Page 13
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ey

D
Tuﬂnmo the Pu[e ye - intwduces ot

grve
the PllQ L increases Powaud &80 -that e{:f:cw’tt PM

-lumes .
aerativi from Qtwosphenic aiy continues at al |

: o the
The windwws Muwt be placed ©On & firm gurface &

Pules con be QMLQld uned - Prles ma(d be {umed Qs

t
as once per week | buk moTe ,{mc;uent uz\"‘-"‘a

{vequentuj
of bio-solids are present

maa be hecossary fr hfﬂh PwFoxtions

\ asrock .
in the {eeds » .

PR RA W W W S

m
luwmng the P\le odso

dyowr,
o he cove Of -lhe win

; from the ptte's S%QCQ

osting .
whese (b can undergo compoSting

Piles mas be placed undesr a veop

ing + iles out - Of - doors
o7 out - of - AdooT s . P(acmg he P

however , exposes -em  to PveaF{tatfon, which can Tesull

In wun-ofp OF leachalt . Piles with initial moisloae
Contib  oitn e  Optrmum "range have a Teducd
potential oy Pmdaaiﬂa leachalt -

The.  addlctuov of Moigture fwm
precipitatun howeyer , ihoweases  thig CleautalL emission)

PDGMM .
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@

4t be
Ana leachale ©7 TUN-Otf creotec MU
incomin
colleckes) & iveated or added -0 & batch of q
T0 ovotd

feedstock 1o inswage ks moisbwne content:

: can be loced)
problems  With leachal ov Tun-off . piles P

. . -t.al aast
under a Toof , but oloma go adds to the tntlt

Of the opesalion -
Aevated Stolic Fi,& comPozsﬂ'n‘?'.'
Aevoted Atalic Pl‘b. compoestz'n? U

non- pro riet fednnolo% that vequires the comPoS(lhg
o ds) B
i

o

/8

mixtuve (of pre- Procwsed materials mixed with L

be Flau_ol th pz\% that e meckanica(ud aoraked .

The Pim e Plawd over a_ networl
of piles connected 1o a blower, which «upplies the oun

fm‘ COmetfng- At can be Su_PPU:ed under +ve o1 -V&

P'ressu:w. when  the ComPDSU})ﬁ process 18 neomud

@Omplete , the Pn’l% e broken up for the fi'fo e

Snce thatn constructon - The compost u then taken umaugk

a seviss of post - Pmcwlrﬁ teps
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—————

Aeralid Static Ppile comPosting S%éb.ms howe.
been used gume&Sfuuﬂ for Msw, zand 't'n'mm;ngzs, bio solds
and industrial composting Tt 7equies  lessy land Ahan

Wind oy ComPtha : P-;oduc.i.wd compast usin3 Ah s

‘fechno(o% wmamd tokes b-19 Wweeks-
I -vesse| compozsta«(? ceystoms -

Tn - vessel composting yptems enclase sl
feed - Atock w1 A chamber o¥ vessel that papvides
adeg tiall mixdnﬂ, aeretom g moislune -

A mojon advcmtaje of this method U
that v au envivonmenta) conditums can be cawsu,wd
contwled o allow  yopid compostb\g - The malbuad
1o be compos(lcl i {we%uenaﬂ twined & mixed to
homoaenize the wmpost & promote mptd m%m 'tmmf

oA
Pokonlion times Tange from &% €an  one week -lo ay

[,Ona s ,f@wl weeks .

The vessels ag0 placed w q buildtna.

These SZm‘ems, s Pro’oortg Operated, Pwduce minimay)

odoutrs x Uttle o7 no |pachali -
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cotleclion MM “Tnput

Tront - end ——

loaden lManuaJ );em Va.k Buu_‘# HT

Of materials | = whili goods
J coud boord

@3%&&(

conv oY -—-7

anual Temoval afm' ,plasli cs
or vecyclable mahuals alw alumuvw.w

onv oY "’

Tgcreenw . Bvouen @\la/%,-
othey Smatl

conveyoy l .
‘dual moludal
T e

conveyor ")} o
4

[ Disc Sc'reemnﬂ conveyor | Chved v
oversiie
conveyor —al O i al

aqneuc Separation| _CONYOY , cogrous

cony 01 L metals.
walhh, — Mixing
hutrunks

ot additives i)
Windwowr Stakie PfLL

s —D
Avt oT (n-vessel compos

C5m oSt
(P' rmlfm,t < Output
3 Lﬂ (lenesalized {low dia71am for C‘Dmposfuis] prowess

ry
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: T
\ermi Comf;;cunj .

1 . e
CCm?'ji-‘.fn? !)‘;v,n? gaTthworms as

L
: 4 e ou der
biC'f,j,fCaJ ogmt to produce hlﬁ'ﬂ qualily compes Med
( { :

) o . o H ] 1l ¥
Verm Ccmf,rfs’fmda. VeLmi cngo,,t contoins rﬂ'ﬁo

[ ; ; ; s 8 oLr en
Miner nutrunli wn plant - avoilade forrms such e zdm

vitarus % plant growts  hormones. \ewn eompos 24
0

con pe adepted Jor e lai_:.;:e-fécoh. commereiol Pmcuub.m
v

,
GJ( r,ompr,:t 0t well os f-mr heutehsld Ccmp%li)“d
,S’c,jrega&ed. bi,od.ejmd,qble woste O fed
to the bed prepared in alternale lcuders e wosle and
wwd_ung &Lun’j. Eoch lcuée*: mo,:j hoyse o thickness o

to be
5 -a0cm. do1 Hu finee a5 doyz, Ahe heap hos

d-- - -
kept moist bﬂ wath'fng » mixed ok tardom stribulL
(

e worma . Tt i8 0dvisable 1o cover it piks to prevent
the tzf lcudez' :{'mm 5&11!13 dsusd. Afto 45 do.%f, e '
monuwy. Snoll be kept heaped for @ few doys for molwily
ond. twn con be potud 5 magketd.

Vewmi- compost  Consists mostly of

ustTm COALS qus Seme decau.aed orﬂani.c mattey . Tn  ideal

CondL‘LLE;M , uwoTms con oot of least theur Own wegm ?,
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e N L S e e
27
g limey

\

f‘\\).\“{'f |\7ﬂ'“(‘1 (‘H Qa d(L‘J . Worm  cas 1 (‘{)rl"(“ll
Maye ni\‘fﬂ"(r‘.n 3 1 '{l meg move Ph QQF; horus |2 A {(mﬂ_)
N

mave thtasium than mdmaﬂd sotl , the maw! matetiols
i Needed {or plant g'rowu;, but -he (arae nhumbers Of b"-m’_f-folaj

Soi nn‘cm»onfanis:ns i worm cask have ak least as mud,
{

to dv. The cask aw also ¥ich n humic Qcds, which

o
contidion the Seil, have a Fo,tfact pH balance #* contoun

Py A o

}“.Qnt wwth _paclors.
J f
- o
lwo preeds of worms used th vermi

ccmpos&i ng ote

X Elisenia foetia -

NPT AN Y YW

X iumbﬁcus vubellas .
Nowcud 1000 wotms one needed to &Srosk

o woTm box , mmd be -wic that if you want to proces

gc)w! 3arden wasl oo -

The Size of the unit Showd be ?eared
to aour household s pmoducton of litchen waste . Use
Qft v aft box and 8" deep for o peopte.

dny wert | non- toxfe flugpy moterfal

that holds moislw * allows an 1o civeulal do the purpose
ot 0. boy .

EN6501-MUNICIPAL SOLID WASTE MANAGEMENT Page 19



Sri Vidya College of Engineering And Technology Lecture Notes(Unit 1V)

—

Waste fmmformtc'an through eineraten [combustion '

The basfc opevatu?rw nvetved (n the combustioy
ey Comminjled MSW e Pdenb’f‘ied n 4he %lawu. The
operatibm bogihs with the unioadirg e sotid unsts from
collectim tvucks €1) (nto o Stosage PiE C2) The widlth & the
W“mdbﬁ plasform g seox.nje bt 5S a function @ e Size
unload

ik ust
K aa iau“hbj % e number Of trucks that M

. bu
Simultaneously. The depth s width of the Storage bun
oste loads A

N R e

o otat'ermdu_ol bﬂ both the gate ot which W
: ! of the
Yociveqd % Uw vole of bwinwng: The Copacily ©Of

A
&rovage pft s wually oquot to U volume § waste f9

two dows.
"
The ovesheod crame (3) 9 used to batch load

wostes Gito the feed chull (4 whith ddecls the waslBs

to e fumac . (5) The crane operalpA can peluet the
MU of wastes o achieve a{aju(ﬂ even Mmoisltuoe
conlent n thw ehwtje. (&) whan -thoy azxe mox -fived .
Severat d‘:ﬁ%mﬂ -({7;704 o mechanical Stopers acre-
commbny uged .

Ao may  be- inbwduced from -Ue

bottern op Une amt@s b3 means of o fowted- dm‘& Josn
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01 above Huw 3mtos 1o control burm}xa vales and %,u;-.a.u.

tempesalurt - Bocarse mast mja.w:c wasly are thexmally

unstable , vartows 3%95 are glkiven off as the combustien

pvocess takes plac n U %wtnam. These (3as¢s and Small

Ofﬂam'ﬁ postticles yue nb e combusten chamber L

butn et ’fempexa,uues n excess of 600°F. Heat U
| vecovered f7om ‘e hot aazes winﬁ water—.fi[lo.d 4ubes un
the walls q U combustion chamber % with o bofle?

(8) thak pwduces Steam, which & converted to electrictly
bg a tursbine - 8@»»&10.&9& . (8) that pwduces Jeeam ,which 8

converted 1o eluliicily b{y a tutbtne —3cnera,l'p;.-
(4) At Poftuizim contvol equipment maa

fneluole ammonio  Ujection {bv Noy contrl - (10) a d}ud
Strubber j:os 30, and acid 8a/, contn! C11) and a bo:cjhowse,

for paw‘culail vemovel (1) To Secure ad%uau altL ,glowx

to vafolz {07 head (bsses 4bwc3h alr pollubuon contol

40 Céuppt,a atr -lo Ahe  combuster

e&iwf{;mewt , 05 well a
Ytsﬂ% , an induced - d,m,tc— fon a3) rmﬁ be needed. The end

P*mdadl of combwston axg het combusiim 8a4es % ash .

The cleaned aaAu oL diachaxjed o dhe Stk (4) for
otmospheste dxlpeufvn. Asher % unburned mabrials from e
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A R A R R e S R N R S e ..

ﬁmw qal wlo a vesidue hoppay (15) localed below Ute
8'mtes, wherte mj ave quenched with waoler - -F(:ja&h

-me the dvg Scrubber & Ehe bajhouse 1o mixed il

the fumae ash ond conveyed to ash ireabment gacj.(»'fm-
Combusteom products -

:Tor casbon

L+ @p =2,

TJoa Ptjdmjen

: QH,+ O, — &H,0.

T e

Jov sutfun
§+0, — SO,

TJpes of Combustoss :-
* M ass-{im.o! combusto¥s
* mpw%m} combus (oS

Energy Locovery Syslm ,
3‘7 (’/‘ﬁ 3)3/ Steam 47om Shredded x C('QMt}ud
Aotd woslly

Aui
Wosle ks Steam Eled:\,wlfi
@\PW Tusbd
Guas b
Stack . E xhaws ¢
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Pﬂvotyz& -

Tt & the destructive digkilialon of a beted
cavbonaceous , Matwsial ke presence of heat ¥ tw
the absenw op gtoichiometsic owxygen. Tt i on
exolhermic teachbn, (., heak must be applicd Jor Ut

veaction to occwt. A 8M G Pmducaol conta'ming

methane , carbon monoxiole (co) ard motstwe -

Pgrot%a @ o -Uwmal pre -treatment method ,
which can be appled w evoler to tvonsform ozrga_u'c,
waste -lo & medium calorigic gas , liquid w o char
,fmctdmo omea ot sepamtfnj or bcnaag chemical
compounds i ovoer ko wseduce emissions & (eachb'g'fo'\n
envirtonment .@m%a ton be a Jelf —SmnolinB
tveotment | but @ mostly followed by a combustion.

Step © th gome (ages, extraction ©f pgro(‘aﬁc ofl

Cucim%adiu'n) .
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ANAEROBIC DIGEsTION/ BIOMETHANATION : -
Jow gotids anaexobic cuﬂe,slu‘m -

Jow Aolds anaesobic d;ﬂuam 4 o bicloaical
prces i which oyganic wailes are Joumented ot sotids
Conentiolions  equal to o7 less than 4o 8 . “The low-
Aofids  anaevobie {evmenta,tu‘m process ts wed 1 manz parle
0{ the world  to ?yznemtr. methane ﬁa,s from  human,

Animal 1 aa'n'cuu:wral wads (s % from A o'r?o.m:c .gra,ctlbu
OJC MSW -
Procoss Descsiption +

Thete ate Hhaee basie ;Atqp; wmvolves wheneves
the low- Aclcds anaerobic ouﬂem‘zm process ¢ used to
prodluce  methane {mm e m@cmic .imdm of Msw.

The ,;(0}4(: &tep invelves e F'fepo-mi‘b’" s
the ovanic fmcabn 03 ¢he MSW. Typ;‘ca.u?, {oar c.ammimgfl-d
Aoled  wast  the go‘vsb Astep invelves rea,EW‘n?, Ao/.tin7 %

&epam&bn ) &fze weductiom .

The o™ Step invelves the addlitim g

mofgtuve k nutsenlt | btending, pt adjustment (o

About 6.8 K heo,tu'ag % the Aw\d to between s ¥ bo'e
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PAN_ S

PRRALS ™~ ~

Ond  the anaeisbic dL"ye:tLén M carried out b oo

i sixed complet
Continuous -flow Teactor Whese contenli arve ik plecely

. . s have b
Tn some epevations, a Sevies of batch veactor -

-
sed instead of ope or InoTe Continuout- {10 S e

mix veatlprs.

In most eperations, Hhe Teguireo mol& s
content x nputTients ane addeo o A wostes to be
processed , dn the form of wasli wate? Sludge or cow roanuTe .
J’ependfnj on the chemical chorackeristics of Ahe ,scadje or
manune | additusmal nutrinli may ols0 have -o be
adoed-  Because foaminﬁ and m%arma,t:ﬁm of sw%n.u,
Crusli  have coused prbums o bae d«-‘gembw op Solid
woslis , adequall miing fs of fundamenral Umporrani
L U duign kopua_l:u'm of Auch (A%Euws.

The -thutel Atep WA e process  invelyes

Uu  copline , Atokoge ¥ # neeosany depataliin g -tine
3% components - The dewatew?\j ¥ disposal ef Ahe

oh‘gueeol Amdje 4 an addilionad task thokt must be

abcompuzshed -« Tn c]emml , the F’fbcw{*"j ] -l df-‘}%@
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S Y

d
Jb;dge P';poluceal {mm low - deteds anoaerobic dL?e»be\

s Ao exf;emsive that the process has Seldom been used .
Proc%«; Miawﬂxiobﬁ:-

The .GvuL Atep (h e process  tnvetves
the enzjme- mediated {mnsfoamaaém of hu’jhu-moLewlzu.
Mogs meoundA wn(p compound/s Buitale {o: use as oo
Sowltce Of_ &W:rgz o Coll issue .

The secemd /Sto,fJ invetves the bontirral
converstm  of the eompounds ’0’950'“’:'3 from the fusb
Stp into identifiable Lewer- moleuialL -moss tia teamed ot
compoundA-

The thunel Atop vetves the

int ‘ol ds wlo
bactwial convVerston ©Of Ahe intermedrialt compoun

; It 0 x carbon -di- owiol
AS&'V)F[u end P'motud,& , Pwmupol[y methan 0

The entue process Ps desotibed »n T

ioﬂnwc}\j .ii awu :
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S —

ir

nyh -&ofids onaerbic diﬂ%hbn:-
Hiﬁh— L68Cs  anaermbic dj’:jaw‘m 18 O
# ak
b&)wj:’cm prcess tn which the fermenbatwﬂ oLt
<. or hiﬂhe" tWLL

a toktal Aolcds conkent of aboul 23
. Fi P2 ol (37

high-zso&w anoerbic  diges o 2 o Telativey 1
yorn L 1

technotogy g 1 applicatim jor enegy  Fecovery |
ogﬁamﬁc {'w.c@im of MSw has wot been daveloped
oty -

Two  impoAtank advantajes of thu high ~
Setids  gnaerobic dijeao_'un process oz lower waliL
Teguitemenls vu;ghe, 803 produdlbn per unit votume 9

the veaclsr @ize.

Proces Resouiption
The thtee (A(zps doseribed for

low - Aetcds  0naerobic diﬁm ane olso app“‘-d u
Lu'ﬁh— Aofids  anaerobic dicjuuﬁm poeess. The PgEMUZPOJ,
difperene 8 ot A end Q the process , where lows
e%oﬂ: 7} w%md to dowalir L duispose q Y d;ag(i‘

Aludge -

EN6501-MUNICIPAL SOLID WASTE MANAGEMENT Page 29



Sri Vidya College of Engineering And Technology Lecture Notes(Unit 1V)

e R R R N B S — —

5 | ¢ ' ‘
O ers " o e
Process Mic (lﬂnn!ﬂ"
S0enusb, o) tha ijh potcds ronunlialion s

] 4 i
effects many envivonmental pramecers on arrt rmiitaskl e
) ( A

bnpitila
@

P()Ptl.lﬂ.“ﬂ\’l One. moke Levere .y eq ararnoviiLo.

’ X 59 OF.
can “ff(’r.‘-” the, m('.tha.noa%.{r. bachrio , whith sl e

"
= P s DRSS VA
Qdverse. efeect on n(tfab.m .Qra)r(f,d)j L maethans IO

vonlid
-~ . paltt s (AP
Tn st coses, U ommowia tortly con be prere

: Crprak
bv 0. proper ar{ju,&tmur 4 tw. )i T0)io 6y W v

{ eeds toel.
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