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Xnuikn¢ & MNepipaArovrikn TexvoAloyia

= XnuikA texvoloyia: o KAASOC TN TEXVOAOYILOG TTOU OOXOAE(TOL LLE TNV QVATTTUEN Kol
ebappoyn diepyaciwv Kot LeBOSdwY KATA TIC OTOLEG Tal UALKA, Ttou uTtoBaAAovtal og
enelepyaoio PLETATPEMOVTOL OE TPOilovVTa, UPloTavtal XNUKES [ PUOLKEC LETAPOAEC.

= [evikd, n XnuikR texvoloyia yxpnoiuomolei dedopéva tng BaolkAC EMLOTNHOVLKAG
£PEUVOC, TIOU TIPOYLLOTOTIOLE(TOL OE TOUELC OMWS N ducIKoXNHELD, N NAEKTPOXNUELA, N
Beppoduvapllkn), N HNXAVLKA, K.o. Kol gégtalel tic duvatotnteg aflomnoinong toug og
Bounyavikn KAipaKa.

= H xnuk texvoloyia eivar dappnkta ouvéedepévn He TV TEPLPAAAOVTIKA
texvoloyia!!l

Katavahoic | [Mepifaiiov |
- . : o
— X Biopnyavia I<_ : -
Baowk THTRT Z10HN Xnuikn Teyvoloyin
‘Epevva —  EQOpHOGHEVT] Epevva
-
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Xnuikn¢ & MNepipaArovrikn TexvoAloyia

= MepBaAloviikn TexvoAoyia:

O aoXoAeital pe TNV epoppoyn TEXVIKWV Kol HEOOSWV yla TOV TEPLOPLOUO TWV
EKMOMUNMWV/pUTtwV oo TN Propnyavia kKol T OGAAEC  OvVOPWIOYEVELC
dpaotnpLatnteg oto mepLBaAiov.

O €0TLAleL emiong oTNV AVATTTUEN VEWV TEXVOAOYLWV YL TNV EMAVAXPNOLUOTIOLNCN TWV
armoBANTwv oto Aaiolo TG KUKALKAC OLKOVOULOG.

= Edpappoyn Puoikoxnmikwv Atepyactwv: ol GUCLKOXNULIKES SLlepyaoiec mou avantUooEeL N
Xnuikg  Texvoloyia Pplokouv edappoyn ot TEXVOAOYieC Tpootaciac Tou
neplBaAlovroc.

= Mowdtnta MepBdAAovtog: H ouvexn €€€AEn kal €pappoyr] aUTWV TWV TEXVOAOYLWV

oUUPBAAAeL otn peiwon tng pumavonc, Staodalilovtag tnv noldtnTa Tou nepBariovtoc.
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QDuokec Kat XNUKEG ALEPYAOLEC

= H Xnuikng Texvoloyia e€etalel tic Siepyaoieg mou epappolovtal otn XNULKNA Blopnyavia
Yyl Vo HETATPATIOUV Ol MPWTEG UAEC o€ mpoiovta. OL dlepyaoieg mou e€etalovtal otn

XNULKA TeXxvVoAoyia Slakpivovtal o€ GUOLKEC KOl XNULKEC.

QDuolkeg SLepyaoiec: XnUIKEC SLepyaoiec:
* Enefepyacia otepewv: Opavon, AAECUA, KOKKIVIOUQ, * HAektpoAuon
ouoowuc'xtwfsr], puetadopa, anobnkevon, SLepyooleg . OfeiSwon
SlaxwpLopov.
*  Mnxoaviki peuctwv: pon, petadopd anobrkeuvon, * Kavon
HLETPNOELG, Olepyaoieg Staxwplopou. e AvtaAAayn LOVTwv
* Metadoon Beppotnrag: Ue aywyn, LE cuvaywyn n e * AoBeotomnoinon
aktwofoAia

* TMOAUMEPLOUAG

* Metadopd palag: ekxUALOnN, anoppodnon, amootaén . AdUSHTWON

* Awaxvo
L * E€oudetépwon

* Mpoopddnon

* Znpavon
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2uyxpovec e€elielc otn Xnuikn TexvoAoyia

Xnukn & MeptBaAlovtikni Texvoloyia

Ot Baowkol otéxoL tnC TEXVOAOYLIKNG €€EMENG TeplapBdvouv
avénon mapaywywkotntag, PeAtiwon molotnTog MPOoIOVIWV,
ehaxlwotonoinon  KOOTOUG  TOPAYWYAC Kol  mpootaocia
nepLBaiiovrog.

Jtov TopEa TS XNUKAC Texvoloyiag, dtakpivovtal SUo TAoELC:
i. TNV avamtuén vEwv TeEXVoOAoylwv otn XNULIKA Blopnxovia

ii. TOV EKOUYXPOVLOMO TNG UMAPXOUCAC TEXVOAOYLaG.

OL véeg texvoloyieg¢ otn XnULKA Plopnxavia emblwkouv TN
dnuovpyia Bropnxovikwyv dlepyaciwv pe eAaxiota i kKaOoAou
anoPAnta, mpowbwvtag TNV amodoTik EKUETAAAELUON TWV
TIPWTWV UAWV.

O EKOUYXPOVIOMOG umopel  va  mepldapPfavel  avénon
XWENTKOTNTAG, pnxovormnoinon KoL outopatonoinon
Bopunxavikwv  Siepyaciwyv, OSnuoupyla  EYKOTAOTACEWV
enefepyaoiac vypwv fN/Kol oTEPEWV OAMOPARTWY, KAl AEPLWV
EKTIOUTTIWV.
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Tafvopnon SlepyacLlwyV oTiC BLOMNXAVLIKEG

OVAOEC
| |
Continuous
NTIN
e — ENERGY
Continuous Continuous JROCESS
INDUSTRY
X T SEMI-CONTINUOSUS [ J ! CHEMICAL
substrates wep, PROCESS — ]
substrates » X days » products Continuous Batch Continuous Batch ]
later phinE () () MANIFACTURING
products Discrete PROCESS Discrete MANUFACTURING
™ INDUSTRY
O ©) D'Si’;‘gcfezfc“ @) @ ©) PACKAGING
“Discrete Batch Discrete Batch —

= H avayvwplon tng Katnyoplagc otnv ormoia avAkel pia
Sdlepyaoia ival mpwtapxkng onpaciag ywa tnv edappoyn
evoc looluyiov palog kol TOuC cuvemakoAouBoug
UTTOAOYLOMOUC KoL TtapakoAoUBnong Tov cUCTAMATOC.
" OLKUpLEG Blopnxavikeg Slepyaoieg dltakpivovtal oTLG:
o Alepyacie¢ ouvexolg (continuous) 1 TUNMATLKAC
(batch) Aettoupyliag
o 0 MOviun (steady) 1 pun  povipn  (unsteady)
KaTaotoon
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Arlepyaoiec TUNpOTIKAG Asttovpyiog/

enetepyaoiog (Batch process)

Input all raw materials, etc., before beginning reaction operation, conduct
reaction/refining operations in repetition, and discharge product (product
material) after the completion of all processes.
e
Raw ©g®
materials

Product

Batch Manufacturing

<

Input of raw Chemical Product
materials reaction/refining discharge

" JTIC Slepyaoiec TNC TUNMATIKAG AELtoupyiag oL PwTeC UAeC emeéepyalovtal o€

LULKPOTEPQ LEPN/«TIAPTIOECY.

* KolOOPLOUEVEC TOCOTNTEC MPWTWV VAWV £lodyovtal otn povada eneéepyaociog,
VW N Aettovpyia (LeTd TNV eneéepyacia) SLaKOMTETOL WOTE VA AMOUOKPUVOOUV
OAa Ta mpoidvta.

= YTTAPXEL OPLOUEVO XPOVIKO draotnua petaél tpododooiac pe mPWTEC UVAEC Kol
OLTIOLAKPUVONC TTPOLOVTWY, TIOU 1 povada eneepyaoiac mopapEVEL AVEVEPYN.

Ynueiwon: H tunuatik Slepyacio XpnoLUOTIOLELTOL armapaitnTta 0TV mapaywyn

gvaloOntwv mpoiloviwy onwe T.Y. o Ppappaka. Kabe maptida emnefepyaletal
XWPLOTA WOTE va EAaLoTomoLelTaL N mBavotnta poAuvong e AAAEC ouolieC.
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Arlepyaoiec ouveXoUc Asttoupyioc/ ene€epyaoiac

(continuous process)

" J11c Slepyaoiec ouvexoUc Asttoupyioc oL mpwTteg UAeC tpododotouvtal Kal Ta
MPOLOVTO OLIIOMAKPUVOVTOL GUVEXWG.

" 3TNV TEPUTTWON AUTA 6EV UMAPXOUV HNXOVAHUOTO | CUCKEUVEG TTOU val 1NV
XpnoLomolouvtal Kotd tTn SidpKela Asttovpyiac tng YPOAMUMNAG TAPAYWYAC
KOL CUVETIWC N TIOPAYWYLIKOTNTO TWV HNXOAVWV KOL TWV OUOKEUWV Elval

HEYOAUTEPN,.
— Continuously input raw materials, carry out reaction/refining operations, and
£ discharge product (product material).
8 Raw Product
= .
% matenals. - - o0 & g ...
= ’o.:_' o 0® ©®° 040 o e
5
o
g Input of raw Chemical Product
= materials reaction/refining discharge
o
o
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Alaypappota pong dltepyaciwv

* Ta Suaypappata ponc Stepyactwv sivol pia SLaypapoTiky aELKOVLON N omola
Oelxvel He TPOMO aMAO KOl KOATOVONTO TNV MAPAYWYLKA Siadkaoio piog
Blopnxaviog.

" Antelkovilel pe akpifela kol TANPOTNTA TN OEPA Twv dlepyaciwv, TNV
TOoNo0£Tnon Kol ToV TUTO TWV GUOKEUWYV TIOU XPNOLUOTIOLOUVTOL, TIC OUVOEDELG
PEVMATWV KOl UALKWVY, TI MOPOXEC KAl T oloTaon TWV PEUMATWY, KOL TLC
ouvOnkecg Aettovpyiac.

To Tail gas/_\

sheet no 9317%5555 -6Water

22 0
Air
Filter
Compressol oA Absorber
=

Steam Cooler

=6

Ammonia

From

sheet no 9315 Vaporiser Reactor

7]
(Oxidiser) Condenser . Mixer

Flows kg/h pressures nominal

Line no. 1 1A 6 9 10 1 12

Stream Ammonia  Ammonia Fuemd Oxasef Oxi dise c»odser WHB Condenser Cond jenser Sewnd jary  Absorber i(Z) Water Absorber Produa C &R Construction Inc
component foed vapor ed outiet  outlet gas acid air feed feed

Ni 731.0 7310 — — 731.0 Nl — - - = = =i - = tric acid 60 perce
0, - — 30369 2628.2 26282 9357 (935.7)" 2752 Trace 408.7 6839 —  Trace Trace | 100,000ty

N, — —  99%08 86447 86447 86638 BGGBB 80088 Trace 13461 10,014 —  Trace Trace | Client BOP chemicals
NO = 2 12384 (1238.4)0 2025 — — 2025 Trace  Trace SLIGO

NO, - — - - — Trace @ )( ) 967.2 — — 9672 (Trace)) —  Trace race eet no. 9

HNO;4 L = - - - - 850. - — —  — 17040 25546

H,0 — — Trace  — — 1161 0 nm.o 204 — 24 % 11360 21460

Total 731.0 7310 130277 11,2729 120039 12,0039 120039 10,1431  1860.7 17548 11,807.7 10,4344 13760 28400 47006

Press bar 8 8 1 8 8 1 8 8 1 8 1 1 | Dwgby Date
Temp. °C 1 20 15 230 204 %07 234 40 40 40 40 PLE 40 43 | Checked 257/1980
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Alaypappota pong dltepyaciwv

= To Slaypappa pong sivol anapaitnto ywa tnv epoappoyn tov tooluyiov padog
Kol EVEPYELAC o€ eMinedo povadag 1 o€ EMUEPOUC TUAMATA pLog Slepyaoiog

" Eva AemtopepPEC Slaypappa pong amoteAel tn faon ywa tn HeAETN oxedlaopoU N
N BeAtiwon tou oxedLOoHOU pLOC TTOPOYWYLKAC Lovadac.

= Avaypadovtal oAa ta Sedopeva mAvw oTo SLAypapO PONG

- PHS R . )
EDE e v i v e w2 1O0CESS FlOw Diagram e
Libraries x T HNOIPlant X
- text - Q
= PID Maternal Handling

Vaporizer —
" Fier Exist

Purified Water
A ptp.. A pi E Y
" z
— rod
o : .
/| ; =
Bag dump .. Baghouse OF Catalyst g,
== Recovery g
Filter &,E
Ball mill  Bulk bag
- D Cnndenserl
E -]
; zE
Bulk bag fe... Bulk bag fil. ® §§-
< ’ © "
=l Air : Bleach Air c©
Bulk bag fil.. Bulk bag lo ﬂ
\ 60%
Air Compressor HNO3
Bulk rall ridge d
T A IPaget “l 4 Paget
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Alaypappota pong dltepyaciwv

Toluene

(10,000 kg/h)
1 Reactor

Hydrogen CiHs +Hz > CsHg + CH,
(820 kg/h) | 75% Conversion of Toluans

= Ta Staypappata ponc dlepyaciwy avaioya
LLE TN Xprion mou mpoopilovtat Slakpivouv

Effluent

Mixed Gas
(2,610 kg/h)

Gas
Separator

Mixed Liguids

Benzene
(8,210 kg/h)

—

Toluene Recycle

Still

TOUC TTALPALKATW TUTIOUC:

i.AmAa Swaypappata (Block diagrams): O amAoUoTeEPOC TPOMOC OTELKOVIONG TNG

napaywync dtadikaciog, kabwc dev xpnolpomolovvtal Tumonolnpeva cupfola. Avtibeta,

KAOe TUAHA TOU OLOAypAUMATOC TIOU TIOPLOTAVEL ML OUOKeun n Ml Slepyooia

arelkovileTal He Eva amtAo oxAua.

H avaypapn twv mAnpo@oplwyV YIVETAL UECA OTO OYNUNX KATE TUNUATOC N EEWTEPLKA ETTL

TWV YOXUUWYV TTOU TTAPLOTAVOUV T PEULAT PONC TWV UALKWYV TTOU CUVOEOUV TA TUNUOATA
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Alaypappota pong dltepyaciwv

ii. Aloypappoto AEMTOMEPOUC aAVAMOPAOTOONG VLo TNV OTELKOVION TWwV
Olepyaolwy,  OCUOKELWV,  aywywv, PEUMATWY  XPNOLUOTIOLOUVTOL
TuTomolnpeva  oUpBoAa, Tta omoia TeplhapPfavovtol ce  TPOTUTIA
opyoviopwv turnonoinong (m.x. DIN, BS, ANSI).

AN 500
Water 2500 @)
Total 3000 Water 5000
Total 5000

DM water

From @
storages 60°C To dryer
cw
60°C
G5 ® AN 5
Water 100 ater
Total 105 AN 50 Water 7300 | | Polymer 448
Water 2600 AN 45 Salts  trace| [ Equipment ke
From Polymer 450 Polymer 2 Total 753 o y
catalyst Salts 5 Salts 5 R1 Polymer reactor
prep Total 3105 Total 7352 H1 Water heater
F1 Vacuum filter
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Alaypappota pong dltepyaciwv

ili. Mnyovoloywkda Slaypappato pong Slepyaociwv: amelKovilel OAEC TIC TEXVOAOYLKEC
AETITOUEPELEC TWV CUOKEV WY, TWV aywywV, Twv BaABidwv KA., kaBwc kot tTnv akppn
Toucg Béon otnv napaywykn dtadkaoia.

Ta Olwaypauuato outa elvol g€eldIKEVUEVO KAl YpNolUOmolouvTol o& Eminedo

KOTOOKEUNC Kol EAEyYwV Asttoupyloc dtapopwv SLEPYATLWV.

c,ement making Iirne_stone _rn:-ck rough grn:-.und lime=stone fine ground limestone

dump truck

limestone quarry

N
e

secondary
erusher

preheater | ==
tower

e o -

. [ g = wm e L B |

clay, limestone, and sand | @ 5 o8 |
clinker ",

grinding IIE

min 1 !
[ | —.d} === 1 10
? e — |I': FI;;—I] ]5'-_ !—l —

o — ]

- i - - - I

FE i L pEEES

7 > 1> -t N
clinker cooler proportioning equipment and cement storage shipping
£) 2007 Encyeclopzedia Britannica, Inec. finish grinding mill
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Aciktec amodoonc diepyaciwv

= O beikteg anodoong piag xnukng diepyaciac opilovral pe Baon tn xnUwkn e§lowon tng
avtidépaong nov Aappavel xwpa.

= ‘EoTw N XNUKN e€lowon aA QﬁB -+ }/1"./. o

omou A to avtildpwv ouoTaTtiko, Kat B, [, A ta mpoiovta tn¢ aviidpaonc, kata, B, y, &
OUVTEAEOTEG TNG XNULKAG e€lowonc.

» O 6eikteg anddoaong mou xpnolpomnolouvtal ival:

i. % petatpomnn (Percentage conversion) - X,: ekdppaleL tnv moocootiaia LETATPOTH TOU
avTLOPWVTOC OE TTPOoLOVTAL:

_ I/
XA =100 - M
Q4
Q4 :H apxLkr} ToooTnTa TOu cuoTtatikoU A
Q) :H moodtnta Tou cuoTaTkoU A PETA TO TEAOC TNG avtidpaonc
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Aciktec amodoonc diepyaciwv

aA2pB + yl'+ 64

ii. % anodoon (Percentage yield)-Y; : exdppalel tnv moocootiaia anodoaon tng aviibpacng
o€ €va o ta mpoiovta.

Yy =100 —F
B — )
MB,max
Mg  :Hmoootnta tou mpoiovtog mou mapayeTal

Mg gy - H OEWPNTIKA pEyLOTN TTOCOTNTA TIOU TTOPAYETAL
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Aciktec amodoonc diepyaciwv

aA2pB + yl'+ 64

iii. % exAektkotnta (Percentage selectivity): F; ekdppdlel tnv mocootiaia avaloyia evog
EK TWV TIPOLOVTWV OE OXECN LE TN OUVOALKN TTOOOTNTA TOUG .

Ppg

Fp =100 -

Pgr,a :OLTIOOOTNTEG TWV MPOIOVIWY TOU TTOPAYOVTAL.
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Aciktec amodoonc diepyaciwv

aA2pB + yl'+ 64

iv. % mepilooewa (Excess Percentage) avtidpwvtog cuotatiko, E.

Hapeyouevn moooTNTA — LTOLY ELOUETPLKT) TTOTOTNTA
ZTOLYELOUETPLKY TTOTOTNTA

E=100-
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2TOLXELOMETPLA

ATO TN XNUWKA avtidpaon TPOKUTITOUV TIOLOTIKEG KOl TTOOOTLKEC TIANPOdOPLEG TTY.
1C,H,+110,->7C0,+8H,0

H otowelopetpia (1, 11, 7, 8) aoxoAsital e TIC TTOOOTNTEC TWV OTOLXELWV 1) TWV EVWOEWV
TIoU avTtidpouv.

OL rtoootikeg mAnpodopiec avadépovtal o mol Kat o)L g.

Metatpenoupe tn palo o mol kat epopproloUpE TN OTOLXELOUETPLA

To kapBidio tou acBeotiou (CaC,) mapaockevaletal katd tn Oeppavon ofeldiou Tou
aoBeotiov (Ca0) kat avBpaka (C) o uPpnAr Bepuokpaocia.

2Ca0+5C— 2CaC, +CO,

AwatiBevtal 1150 kg CaO0. Nooa kg C amattouvtal ylo tnv Anpn avtidpaon touv CaO kot
nooa kg CaC, Ba mapaxBouy;

MB: Ca0=56, CaC,=64 616,1 kg C, 1314 kg CaC,
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Mn GTOLYELOUETPLKEC AVAAOYLEG

= 3TNV MPAEN OmAvIa XPNOLUOTIOOUVTAL TA OVIWOPWVTO OTI( OTOLXELOMETPLKEC TOUC
avoAoyieq.

" [eploploTIKO avTlOpwV: To avTdPwWV MOV VOl CTOLXELOUETPLKA OTN ULKPOTEPN TOCOTNTA

= Avtibpwv oe Teploosla: To avtldpwv TOU €lval OTOLYELOUETPLKA Of HEYAAUTEPN
TIOCOTNTA OO TO TIEPLOPLOTIKO AVTLOPWV.

AOKNOELG

1. 20.0 kmol/h aketuleviou (C,H,) kot 50.0 kmol/h H, tpododotouvtaL oe €va
avtdpaotipa: C,H, + 2 H, - C,H,

Movo eival To meploplotiko avidpwy; C,H,

Moto eival To avtdpwv o€ nepiocoela; H,

Mepioosia %; 25%

2. 80 g entaviov (C,H,¢) avtdpouv pe 480 g O, cuudwva pe TNV avtidpaon:
C,H,+110,->7C0,+8H,0

Movo elval To meploplotiko avidpwyv; CH, .

Moto elval To avtdpwv o nepiooela; O,

Mepioosia %; 70.5%

Ma mARpn avtidpaon, noca g CO, kat H,0 Ba napaxBouv kat T untapxet (mol %) oto
npoiov; 246.4 g CO,, 115.2 g H,0, 34.1% 0,, 30.8% CO,, 35.2% H,0
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