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08. 6ad oo@8d 6r Sdopel , r;rq6e Sder4exn oeoJ

ocd 6dorcex,s

09. g6toeo qxor6 o@ts

10. @Oel oreo qlerl6 @@€0, q@oaD66rco ogrs

11. 6ad
6qd 8O qreor6 o@es

12. 66
o@@rg €coOeOcolO eoEor @ooO 6ercO@O

13. o6 el
rD6rD65, eiBeld

eoOOe@odd

oo6e@orcoo

6drD, @z@cs@, 6zogoOeor Sdelgel,

€Oe Qer o@es

OueO eor @c@cs@ oges
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6 e.zsrc Eo"o oqero6oo@rf_4o doo:o o6fOzo<o6.

14. eo gdOeorad oeao

15. od oo6/op/Oe/q€o/
oodBorotr@/oorq

ObdD€D SdeleexoO

16. oeig ol8 @uoO oGEo

'17. eO ffi qJerl6 @@€o

18. oa6p eDl @@JO6 toddO q)erl6 o@€o

19. @desncod qreor6 @@ro, e@ooD66no esqeot

20. @a@cs@

oei6e@eorco@ @e6O encDaD @@€O

Zt. rsdojO oo€ 8deod eszco$@O

22, a66O qo 8@oal66rcoO

23. rsddO erdE oord @so6co OOelrco@, e@o?D66rcsO

I'

t

ocedO@ €o€oo @A€
qro oo)oo ood adelrco 10 eDo 66@0 @a€ 04 tu6d
o€o 6€eDd 66@ @r0€ 04 A66d
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@ g"alc Ooco oqerdnoOol4o doo> o6lOao8.

(b) €eDdtog <lcDO cD6@d a6o orod (Active Carbon) 6oeO€O g@ ffiOcc o) €06c0

to€dOcl gtoeo rDr8o Adod to6do.

eoa€dO@ :-

E6ooJe6ccsO oeoJ 6roxo6eo @o€dO erer6 Oer e56g qO o6@r eOl Sgde Oop
g@l6pcsd es6o eorod qrcDl6csd es@cs ro@d oO.

9emOo
@o)d aDQ S@o @d8dd Olg qdobcorl er6adcoco€ 600 - 900 oC 9rg
6,ddndo oddo csOod eeDelco 66@ (Pyrolysis)

to:aood

1. cozd eor 016 ooCr@ esgeor

Oldo6@ ?D)O6aD €oo@csJco gOd ro68.

2. O@ Obo 6deleeaod €,

torOooO codeor 6eod CI, gOd 56@0

3. OseO Sderreexs
oo5 oeoJ eo6@ ogrs €ocD€D torOtl oO.
e€J ,- orOexo Oc6 o63o oqeor

4. O@ Obo SereOo@ @cslo@od €
qeoOon ObdD, 6es cor 6OE Obco eOd 50@

5. 6Od qxo6o@d 6Od 5drsl66c @csro@r,: €oeen

6. eozudOro Oecs SereOo@ @coro@od € 6Od Oer O666n6@
tso@co5cDo@ eorSgrcsro OO EO@ 66@

7. qergOr 5dar66pcs
elxo6ao or aorb@o qetderocJ qogOn gOd 66@ (0z6
@@JeD, O€er6@ aolOSeo too@C05r6, Ob6rco)

B. 6eoQcs eOd 66@
de gtoOOO oOSeo 6es€co eor Ot6@co g@aD @@e0 eiOSel
6rsQco qoE qOooSodrocsd eOd ao66.

9. dxs:8Oeid QgdnocS € SereOel O, 0160 qOooSe6ncs agett
(O@ codpO@O €o@ca eolOd @er66e esO aod qzo.)

10. er)6co d@rl 86AG 66@

11. e66c@ gOzs 868e 66@0
6e):-@rDd g66z@

12. esddO erpeooc5Q o€oO5O eoroocod o@re0

eoced0@ €o€eD) @A€

9@ffi@cc erffi@ oeol
oroo 06 d 66O0 @aA m AE6d

oroo 06 OdtD6 66@0 @aA 07 &6d
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't

lr

I

doeol oglOoro6.

(c) 6ct O@ gOoodooOfesA € OOo@o So clGp ei@6 (Programrnable Logic

Control - PLC) 6eD c$gg o0gro er€06 (microcontroller system) gtl6 €Ood tDO

@c66rD @tl to6deo

eoc€dO@,-

eorb@co dodpoci OeOd cerd6ao odAB docoo@ceeo66'rcs ageor pOo@Otl

otloor@reo p@cr @6d Oeanreocoel ooro @cerd@co eodOg @Oet €ooO6roo o6o6rco

odOS O@odOo obroorGo odOS er@ oO.

OeOd csld@ao @c,sro@d dOco@csco66'rco ogeo) ef?@ Q@o er6cofiro 5,oroco o5
dgg er6erO deoeocoto (Microcontroller chip) er6co6'rao @OodOel torcr @6d p@

o@Oexe eo6 @csld@co co6g eOeo o€O6cod oee et)@€D odOScsd effi oO.

O@odAo obro ooero erCOS @e oD@eD o€CIo

01. cofi@co dodpod c:dop5oeo66n
ol@erci Oz5 Oq4o5 cord@co e4O5
dOcoo@csO err@exsO @cor€) odelr el@aD

o€O5co6.

aUOl g@i6rocd celd@co @cslO@

dOcoo@coao 66caO ocslgl odeol
er)@oD er€A6ca6.

OQ) ,- oeodO@ OO

02. 6za@cs qO6z9p6nd O6d oogoOd
@@odOexs aog eozS O@

O@odOex,r od@d qereD€ O@ eor d
tseeD) o6co6rto p@o@Oer toror
89Oe eOoOJOcod SOrs ee O@

03. O@odOerco toeetl qc6 (ladder diagram)

6@cs 8@l a6o 6esr torOoce cs@ tl6@roO
E@xol6 O@.

9@eo er6odpco q@o@Oel olbrOd
@6d 8@xorb oeorOel 5ol elO

5b@16'r oboc,Sodn ep€ ga)d
ei6xocseo ror8or og eoc6 O@

04. 6a) torOtlcoO €gE O@ 6a) torSocoO o6Od qoeo'g O@

05. gtll @e qOao O@ odOoOd oOr
o6@rdcod SdoreeoO@O orOo eog

oelroed O@

eoaD€ol oa6@O Ozco Oel 9ed eOO
O@ 5or cgOr er6@r6coc,5

SdeleelO@O or8o cog eozS 8@

06. 0166 o6eo6 esrOeo @6d olero
erdOSoc5 €oo@)O@ @coxol6dOcoO qz6 Oeo

Ogerz@ qO@ O@

0166 er6a6 tsflto @6d eso@rO@

@csnot6dOcsO qa6 Oel O@erz@

esrodreO geogl O@

07. codozOzdo@d Oz8 O@ eodeicOado@d eO OO

8. OzO g€4 aDe ge)er to) gSeXl
o6oOO@d co@dOel oO.

geteD eDl gSOel er6eO Oesoco

q@o6O es@OdO eog 6e oO.

or€d80 02 @@ 10 Ou6d @A€
oOodo9 05 d erc6dWo 6600 @@ 16 O66d
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09.

dool o6fOa:o6.

(a) tldctO toe@eo)to6rtu odO6coc$ oCEo cicood loa6orbb AgoOdO@ Oae@dao@

oEweE tDddo.

eoz€dO@,-

q)6@leD)O erl @€oeOb eo@erdel @eDl6 et) epeD)6 oeDloet Sdoaqea 6@r o16@
togeor o6eod 6ocol@ I eglb8to Ooocod ocon Q eor to@r8coO 8€codell I 6co€d
oeood oa8corb@zo 8@oOd oOa eoc€doO.

1. 56e06 ogeo Ocor roOgq 8C eog cozd 8@
q6ud@ao dgco tolOooc,:d eg 80 epesleeo qO@ oO. €bo oolocod qOon
d@cs qOon gO6nocod €oercol coc6@O eoe6 8@ 6tor

2. orscOnrd€oO epor6 Odoreeocs eoe eocS O@

eorO6zo, o66co roddO oeiroeor6 @corg) oz6@ 6ts1 6tsrce6o oeloeor6
orOocs eO oO.

3. odOao es6or6rero eol ocssOn erOdOl coe6@ Eeor epeor6csO EoOO tol6co
OtoO O@ Ozgod.

@e 80 qlmleeD

4. Sdei€er aofirre@olo OzO O@

5o6i6@d odococod @cole) coa6@ Sesr 6o'elgel 0DO€4, dodp eoo€e
aorbrre@ oO.

5. a6or6reco ero6eo@ eozeiocd

torOocsO e6rld@ro eigce, Oa85€ eroryo@ o@d@ oeosOr exogco@
eoag8@ 6esl epor6O@O @g 80 erysrgel q6ed O@ qO@ oO.

6. dodp ts5el6re€ azgod
86Ae tordel edop Ocoe 66@0 orOoce agd elQ edop eor6 qO@ oO.
csld@ro eor6, ryg 88 epres:gea qe6 OO qO@ oO.

7. o6eo6 go6no qO@ oO.
roddO Sdoeeel corbOrdrl ep6t>o ge6On @elr oges og@eareo66ccs
oeor@ooJdO, 8O 0160 Sdetlgeo e€d

8. qe66a@ ts6el6mO qa6 oO
oosOnr6€o orddO csOod oOfu 66o@d celd@ao or5 eor €O6ao
egl€ole€r epzSO@ qO@ oO.
86Ag tordel orOexo
€g€ cD6g@oel gz66e@ torOocs

9. oOeeoorg Oe€ qxofcsO OcO oOggool,g OOellao@d 6@ oO.
aoa8 6esroeo eO@ O@ Srol

10, gOxoeo to6err6mO qa6 oO
gOreoelco 66o@€ oE qdop eorS qO@ oO.

trgtr qc66c@ ordeo torOoco

€g€ gOxoeo @Oncs orOocs
696 rolg@df gOxoeaco

'11. epeor6 Sder4ea ob@Nfrl eogeor q6nld@co q9g,On eszer6co eoa6 O@

odOro es6eir6mO, Eg€ cedogSoro6dp tor8oco 6eor

w€d0o
to6ut@ 08 eoO 6@0 @AA m &6d
lodae 08 Odtl6 66@0 @AA 07 &6d

a\,
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b)

doaex o6lOzs:c06.

cSOcooo@ OdBd ci€aDr ocirelcDco€D€D doeioo oo@@ loaosod €ctl AaprocD
Odtl6 to6deD.

tDcQdO@ :-
dodeoco @od coo Ogexe Oel oolodOe oefto - oeDeo eradd qeld abe6cco qQ
co6@d @ag cs@OdOo€d oOdOl coa6@O orOo co6el gOco6.

GDoDrood :-

1. Od8@ao O@elcs Oel ocorOd qo6 @ag eo@OdOer€cod oOl coz6@
o 8@dO6cs eor EdOeacs qod

2. Ogexo Oer oaorOd qo6 obednco qOO 56@
o EdOexo eot 8@dOd qo6

3. Ode@ 4g ocoO csel gOn Cfd 660
. o@Jeo@ca oord eD crgg qoe @Al coc6@ @6d qordo6

qo66 O@ qo@ O@

4. ocoO cot@OgO 0o660 eoO6q 56@
o dodeoao ercO6@ @6d Seol oadd DSoexo ozO@ eOO O

ooO csr@ gO@ OO

5. OdSo@ qondo6 oeoEdOO @9 OeQ@ Oaecd6@
o dodeoao 6es: oorOd 02 es@co ozOO qO@ O@/epO66rcsd oets

6csr 66@

6. A@dO6cs eot EdOeoo qod QgDd ogeo coO6q 66@
. 8@dO6 qoodel6 SOer odOced ez6 66@

q4nroo:-

1. eOOO/edOrOorOo 6cs6 oerOO, grOOe odOd epfr,s esqeor @cal€) codelt dodeoco
gOzsOgO OOr OzO 5,eX OOdd 6e dodoeo O@

2. @€o@ qzbrr5 qQ O@
. qO 5,e'6cdOoc5g @eO qO@ Oco 6qB

3. Od8ao66rcs OeeedO@
o @GlJer oorOd epO6drl O@ Scsl

4. Od8@ qg @corcol6 ocordO@ 6dCnoOcs dOrBorO eOdOt oe6@

o obednce gOO O@ Sesl ocorOd Odoeoao oeO@ gO@ O@
o dodeoeo @6d cn@ 6,d6rdOcod qOooSeo6ccs ro6 coa6@ Srst

6;ddcdOcs oa$ O@ oreexo O@

5, gO dOl6oto
o gtog erl erere 5d6rdOcod6Q gOocd ce6nrco oOeod oeuO

erOdOt coa6@ 6rol @€@ eor Ordo O@ eO@ O@

o€dO@ 6eor @A€
oaoaod 04 eDO 6600 @eD€ m AcOd
oaorccd 04 Odtl6 66@0 @A€ 07 AcOd
etuo(D 04 oO 66@0 @A€ 03 OG6d
A6rocD 04 Odo6 66@0 @aE 07 AcOd
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c) qEOO €co@69 go@d€Odlo o6oOceio c0@ tc6@ er6tr0 dgoccOoeod @e @iD
@aeDcoaD eg€@ilao tldocc ot@teoct 66@ tceeor 230v AE@ OdA @mcid 6cod@to
o60o eoc@O A@ 66er o6oOed 8e oe 6a oM epe edOdo.

eG6O eoo@Op erdO6csco es6g 6zoesOeoeo

glocsS6roO torOo aog eoed gO@ 5,oloco es6o o6oOcs

€oooOto 06 oeo @AA 08 &6d
do 5oc6€O aOOdO 66@0 @a€

48
12

oo5

roo6otD 05 6eeD) @A€ 08 AcOd
6Ot @c6Bo coOAdO 6600 @A€

40
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Ocecod ,- goo 6zemOod oeood Ood o@Ced 5A@ g@CDOdco

230V AdA ogfdco toetol aD€ tre oOeadco@

6Oc€O oOodo@ 6g 66@0 @A€ 40

(o@ eseeor 9d o6ef @@€o geDtl 6zo coOeod oeoaod @elz@ Oeod oce4l cotl eoed cs)
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$ g.roc Soco oqerc6oro@rl4O

10.

doesr o6lOar<.r8.

(a) @ e@plo6dpcd gOOm Odtl6 to6deo

etcedO@ :-
@roo o)ocod O 6cs Oea @@eo 06 oOdell q@cs@oer €oeerl colaD erl oAe, g6OOo e@ q@;-o6r."
@@f5

q@ qgozo66coc5 gdgxo

1. co@ 9O@0D. q@coro OOelxog eeE@ el6o0@.
@@oOecsd coOod-B@oOeeoO q@oto665co eo6el 6g gO@eo oeoS
q@c,:eoO q@o6 OOeaxo@d Od aog eoed O@

2- c,s@ exagpcsd/qoogod/g8€o doxoc,:d e@o0Dl6 doxxsd ooo od
aog eoed O@.

oOOO oDSor8ao, esodcoadzo, qrco@co, Ol6eJ@cs, es@rd@c,:
Ozgodeo@d 5,€@er god@ qxobo6cs iD@le, OOO ooJ eog eoe6oo

3. @relEeo eor co66 6oolo (Horticurturar therapy) gzd ro6oel oc6 o@
6ocsd gzd OO eol

OO 
co eot o$6ro OOIO

4. r2@ocsd eer6o corbcsre@orod geooer erog e@c' eoag6ocs oz6 oo
eeddeO co6@d
60

tl eDg eoed O@
5. ce@ dOteocoa 4zB. coeco dOlel escoOr oeOOO eoed O@

q66 geor OlorOd ocreD @ee, OcAd@,

B;; 
O 6,oroco torOoocsd qrO66nce

6' 80d oeo oogo€ qp6€er, 600eo6, qo.,eo@ qQ er.esdod ooo erd
ao6coel eoe6 OO

OOOd SOoJ Oeo OOBOTO OOr gdg6 Oer qo6, 6Ozgc,:docd
9-E ?addc:geog csB. OOOd q@ er6eo66rcs Sesr
SOz8csdocd 66€rlo10 erddot OO

7. Oodo OeegQ dDxl esEeor oguOdOcsd ed@a co6 oodO@
A@6d eooOr6eo qxoboeaco Ozg €g@ eoOcorl eoz6 O@

8. ([dcst qOdOi dexlcs OO O@d 60zo q$gco ooObOeocsO Exsco Ocs
eozS O@

q 5b@l6c 6d8et, oeg6@co6eOd, @ag qoco ol EaO:oco
qgeOgQeOd eor_6gqrer erOdq oOOrZOe Sr,rzogderd eoO
docso c[6co qodor Oore ooobd e;erbco Oo

9. elrcoOeo, dell6b6r er6eo6csro eoq doo€zooJocs qdoQ6 eoz6 o@
10' qed 0xo, eiageo eaodq co6 coa6@ em6 0@ eor dorocJ

eoa6 8O
'11. oOq ge6co otgelco oO.

eDcedAO 6€ol @A€
g6em 08 eDo 66@0 @a€ m ac6d
O6eoo 08 Odo6 6600 @A€ 07 &6d
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@ g"a:e 8uo eqesrdao@rd4O does> e6loz:cs6.

(b) 88q66 6doreeo @)O@od (Cleaner production process) goreo 8c0O6Od
06tl6 o6deo.

eDeQdO@ ,-

SOqde Sdelqeo 6c,:lO@co cap, Ode1)eel 6csrO@od, Sdo4ercd tor odOlOe
aDrbcs@O?D)O e€€ 5600 erl er6to6coo oOdO @6totO q66 qoa-;,o,@ eO 66@0
8g zo6el dcoDdO 50166'r 6,erlc6 @ficDOg qO65O tolAt>c36.

8Oo:6a 6derrcer @csrO@ocd gO)er ScsO6Od

1. er6otole5eoco 8@Ae esOeod oOr oe6@

o06€ gOr eor OOodS cogr coz@ 8@Ae elr€do Ocdodo6n Ag 660
Oe) '- Sankey diagram ql@oO

2. eboco torOoco er) er)@eDca 660
o@6€ Sdeleer 6r,slo@ocC OOO qOO el@er AIreOC€ (Critical Control
Points) dOro qgrg g16tl qcocsd (Reference value) eielOt oOr, OOO
gboco torOoocsd O@ 8@rod oOeld Oer qOdOr gra@6o dOr orgexs
eoetol qgr@ @o@rbco roa6@

3. qQeOn erl q6@beD gOn po{oexs 660
Sdelgel @csto@od€ @ci)€) codelr gO)eD en @Oerd egeob @cslo@od
aorbore@oro qOlg eo6OOO ocjq Oel OO oeoJ et6o6coO qOeiel@ eoer@tl
qesgoa oeoi Oo@l'Oao qa6 o6Oel OO dOt er6es6 6oao:@, eotbcsre@
@c,:to@csroO grcsao Oeo gOaOgO qlodo 56@

7.

Oe) '- Og@c,s gOl coc6@ esqol oeirE@ 96JAer oOpOO 6bcocs
odScs Oe6 geabdeo6co OecodS acne coe6@

qSobro qggo6 goco5delceO oo eozS aDl@c,s Oc6 €O@ 66o@ Q eot eszeo8o@

f qxo4em: O@ OagedO@

6dorgeocsO ocale) codetr gOrel qQgOnOgO q@o6O @co)el codelt oOeld
qgeob en @cslo@ocd Q ocotgt codeot OOO eOr (8649 eor6o, <ad6
gode) qrQcs odOaoBd ror qOO o6rs6co eo@co coaoOel OO 8g Oco eoad
q)eo)eeD oojdO eO@ 66@

Oe) '- cordg O@ eo: e66O@ e0 6bO
eoedold Oo OO e0 eQeoo eolOo 56@

og@elrao66ccs OeO €O@ 660 eol dOc,:o@corD66co 660
oeo4 eog@elreo6dncsd @6d odOao6dod eorbcsre@oiO OeO o,6roa an$
qo6, dOcso6co66nco eo6eol g@ pre@elrOc.: eseeot 8@c,:Od ocs€OOd,
@cstO@oc3 € ,8gOo oe6 g{og oeje qO@ eo6coz6gOd eoe6 oO.

qrc,:?Dero qcego or EOtl qetgOa aeOa torOrl 56@

o@6€ Oeoq Oor qogOn Sdorgel 6r,:ro@od€@ orOo 66@ oeoJ eleOo
torOo 66@ oeoJ qlcooeDcs qg oOeld gocs5delOd e€65d eolOtl 60@

o@6€ qogOn q0 elOel orredco 6csto@ tolOrl 56@

o@6€, qergOn q.E OO 6) Oo@JOeocs eOO Oel er6g orre6rcs er)
oeeo$o@ 6cs:O@OO qp8@oOg eot 6eigoOel @tbcocs g6dOrcelcs 56@

eoagd0@ @eDl @A€
eooOod 05 eoO 66@0 @aA 06 OzOd

BccO6Od 05 Odtld 60@0 @A€ 10 A66d

4.

4

f)
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6 e"zo" 6m.o oqercdmo@al4D doeo:s ogfOarcod.

c0D6OrD Orcoo6od €ce@ @@s tog@tolodb AF!@tlrO@ €)ce@do@ ococe6
co6deo

eoz€dO@ ,-
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