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IX0ZYTIA MAZAX ME ANTIAPAXH

Baoweg €vvoleg
S TOLYEIOUETPIA-ZTOLYEIOUETPIKOL OUVTEAEOTEG-ZTOLYEIOUETPIKT) Avaioyia

[TeproproTiko avtidSpwv
AvtiSpwv oe mepiooela
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Him 5.2.12
To avtiuovio Aaufavetal couE®va pe TNV aAvTiopacon

Sb,S, +3Fe —2Sb + 3 FeS

Ewoepyovtar 0.600 kg Sb,S, 0.250 kg Fe kot mapayovtan
ue Bepuavon 0.200 kg Sb.

(a) I1.A.?

(b) % meplooeia avTiop.

(c) BaBuog petatponnc

(d) % petatpomng Sb,S,

(e) Amodoon kg Sb/kg Sb,S,
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FELDER 4.6.1
YTOIXEIOMETPIA ANTIAPAXHX

Acrylonitrile is produced in the reaction of propylene, ammonia, and oxygen:
C3Hy + NHy + §U1 = (H:N + 3H,0

The feed contains 10.0 mole% propylene, 12.0% ammonia, and 78.0% air, A fractional conversion
of 30.0% of the limiting reactant 15 achieved. Taking 100 mol of feed as & basis, determine which
reactant is limiting, the percentage by which each of the other reactants is in excess, and the molar
amounts of all product gas constituents for a 30% conversion of the limiting reactant.

To akpLAOVITPIAIO TAPAYETAT CUUP®VA UE TNV TTApATTavw avtidpaon. H
tpoodoaoia. 'Exel cvotaon 10.0 % mol stpommuAEvio, 12.0 auU®Via Kal
78% aepa. Emrtuyyavetal pa Hetatposr) 30.0% Tov TePoPloTIKOV
AVTIOpWVTOC .

Me Baon 100 mol tpo@odooia, IIpoobiopiote to I1.A., TNV mepioocia kat
TNV UOAQPIKT OVOTACT] TOV JTPOIOVTOC.
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2TOIXEIOMETPIA ANTIAPAXHX F. 4.6.1

100 mal } -
0.100 mol C3Hg/mol | ng g dmal CsHg)
3.120 mal NHy/mal | Hgyimol NHa)
0.780 mal air/mal ng,tmol 0]

0.21 mol Oaimal air my imal M)

.79 mol No/mal air A onlmol CaHaN]

nyatmod HyO)

100 mol Baon
KAdopua petatponng 30% oo meplop. Aviiopwv
ITep. avtiopwv?

% mepilooeia?
Mol stpolovtmv?
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AITIOAOXH/EKAEKTIKOTHTA FELDER 4.6.3

The reactions
CHs — GHy + Hy
CH¢ + H, — 2CH,

take place in a continuous reactor at steady state. The feed contains 85.0 mole% ethane (C,Hg)
and the balance inerts (I). The fractional conversion of ethane is 0.501, and the fractional yield of
ethylene is 0.471. Calculate the molar composition of the product gas and the selectivity of ethylene
to methane production.



AOAOEH J/EKAEKTIKOTHTA

100 moi
—_—————py e — ——>-
0.850 mol CoHg/mol ny (mol C5Hg)
0.150 mal I/mol U {l‘l‘lDl CEH,!‘_)

gy (mol Hg}

ns (mol CH,)

Ng {mﬂl ”

100 mol Baon

Amtodoom alBuAeviov 0.471

%uetatpomn atbaviov =0.501

XYXTAYXH EEOAQOY?

EKAEKTIKOTHTA AIGYAENTOY XE AI®ANIO

E. [TavAdtov, 2016

F.4.6.3



E. [TavAdtov, 2016

SYETAZH IZOPPOIIIAY

F.4.6.2

If the water-gas shift reaction,
CO(g) + H,0(g) = CO,(g) + Ha(g)

proceeds to equilibrium at a temperature T (K), the mole fractions of the four reactive species satisfy
the relation

Yco, YH,
YCOYH,0

where K(T) is the reaction equilibrium constant. At 7 = 1105 K, K = 1.00.
Suppose the feed to a reactor contains 1.00 mol of CO, 2.00 mol of H,0, and no CO, or H;, and

the reaction mixture comes to equilibrium at 11035 K. Calculate the equilibrium composition and the
fractional conversion of the limiting reactant.

= K(T)
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OpLlOV TOL opLV TOUL
| ovoTjuaTog | | ovoTjuaTog |

IooQUY10 Hadag YT UIKOV OTOLYEIOV LITOPEL VA YIVEL
o€ oAa ta ovotnuata oe moles n oe kg
aveEapInTa av 0To CLOTI LA CUUPBAatvel Ynukn
avtTidopaon

X PT|CUOTOIEITAL KAL YA TOV EAEYYO TNG 0pOonTag TOV
VITOAOYIOU®V
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A10T1 10XVl n ouvOnkn «Eiopon = Ekpon>» oTn HOVIUN KATAoTdon

IXXYEI OTI EIXPOH = EKPOH;

Xopic ynu. avriopacny | Me ynqu. avriopaocn

Y0VoAKO 160L0Y10

Malag Nat Nat
moles Nau On

Ioolvywo 6v6TATIKOY
Malo popluKk®v evOGeE®V Na On
Moles poprok®@v evocemv Nau On
Mala aTopik®V 6ToLyEimV Na Na
Moles atopik®v otoryeiov Nau Nat
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F 4.7

100 kmol/min anBavio elocayetal oe avrid pactnpa apuopoyovworc.

H porn €€06ov tov H2 eivan 40 kmol/min. KaBopiote touvg Pabuovg eAevbepiac
KAl TNV tapoyn e€06ov

C2H6 —C2H4 + H2

— T e . =™ T

S

_LDCI kel E;.Hh.-'rﬂin_ ' | 40 kmol Hg/min
| - nylkmaol CaHg/min)
nalkmokl CoHy/min)

=

Avaivon

1. Moplwakd icolOya
2, XTOEIKA 1000y
3. 'Extaon avudpaong
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MOPIAKH ANAAYZH ATOMIKH BAzH EKTAZH ANTIAPAZHZ
AP. ATNQZTQN AP.
METABAHTQN + AINQ2TQON METABAHTQN +  |AP. ATNQZTQN METABAHTQN +
AP. ANE=. XHM. AP. 120ZYTIQN ATOMIKQN AP. ANE=. XHM. ANTIAPAZEQN
ANTIAPAZEQN + EIAQON - (AP. Z) +
AP. IZOZYTIQN MAZAz AP. IZOZYTIQN MAZAz MH AP. EZIZQZEQN ME ANTIAPQNTA KAI
MOPIAKQN EIAQN - ANTIAPQNTQN - = -
AP. MEPIOPIZMQN - AP. MEPIOPIZMQN - AP. MH ANTIAPQNTQN -

AP. MEPIOPIZMQN -
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KAYXEIX -ATEAHX KAYXH F. 4.7.1

Methane is burned with air in a continuous steady-state combustion reactor to vield a mixture of
carbon monoxide, carbon dioxide, and water. The reactions taking place are
CHs + 3 0; — CO + 2H,0 (1)
CH; + 20, — CO, + 2H,0 (2)
The feed to the reactor contains 7.80 mole% CHq, 19.4% O,, and 72.8% N,. The percentage con-
version of methane is 90.0%, and the gas ieaving the reactor contatns 8 mol CO»/mol CO. Carry out

a degree-of-freedom analysis on the process. Then calculate the molar composition of the product
stream using molecular species balances, atomic species balances, and extents of reaction.

To peBavio kaiyetal oe agpa pecA 0€ AVTIOPACTTIPA KAVOTIC CUVEYXOUC

Agrtovpylag oe poviun kataotaon. Ot avtidpacelg mov Aaufavovv yopa eival ot

napanavw. H tpogodooia mepieyet 7.80 % mol CH4, 19.4% O2 kan 72.8 % N2.

To kAdoua petatposnrg Tov pebaviov etvatl 90% kat To mpoiov epAapPaver

8mol CO2/1 mol CO.

1) Avaivon BaBuwv eAevBepiag

2) IIpooGlopioTe TN LOAAPIKT) CVOTAOT) TTPOTOVTOC/eE000VL e 100UY1A
MOPIAKA, ATOMIKA KAI EKTAXH2X.



KAYXEIX -ATEAHX KAYXH

100 moi

nep,(mol CHy)
nrptmol COJ

E”CD{ mol 'CD 2 J
.

0.0780 mol CHg/mal
0.194 mol O»/moi
0.728 mol Ny/mol

100 mol Baon

'E€o60¢: 8/1 mol CO2/CO
Y%uetatpomnn pebaviov =90%
BA®MOI EAEY®EPIAX?

HHEDmeIE Hg':”
JTD:EI'T]E' E'g]
ﬂHE{mﬂf NE]

YYXTAYH EEOAQY? (Lopraxr), ATOUIKT|, EKTAOT))

E. [TavAdtov, 2017

4.7.1
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2 TPATHI'IKH TIPOBAHMATOX ME ANTIAPAXH
- MOPIAKA IXOZYI'TA: 1 ANTIAPAXH

« ATOMIKA I2OZYITA: IIOAAEX
ANTIAPAXEIX

« EKTAXH ANTIAPAYXEQN: XHM. I20P.,
YIIOAOTI'TXTIKH EITIAYX2H, ITOAAEX
ANTIAPAYEIY (KYPIQZY)
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KAY2EIX

= H toysio avridpaon kKoveipov pe oSvyovo

= H onuocio ¢ dgv £YKE1TUL 6TV TOAVTIUOTN T TOV
npoiovtov (CO,, H,O ko mBavog CO kot SO,) aird oty
aEAEVOEP MG CNUUVTIKOV TOGOTI|TMV EVEPYELUG.

= AvaAven Kavoaspiomv ~ o,
B Yyp1) fdon co £nor]
B =npn Pdon (avdivon Orsat) uypn < 0, > BAoN
Baon | N:
SO, |

- H,0



R
KAYXEI>

=2 OcOpNTIKOS UEPag
B O aépac mov avTioToryel 610 O, TOV UTAITEITAUL GTOLYEL0-
LLETPIKAL Y10 TNV TANPT] KOO (agpag 21%0,, 79% N,)
=2 [Iepicosio aspa

B To smmAéov TOGOGTO GE GYEGT UE TO BemPNTIKO 0EPaL.
Metpilétol mdvta o€ oy€on LUE TRV TOGOTNTO TOV KAVGILLOV
OV UTOPEL VO KOEL KOl OY1 LLE GLTNV TOL TPAYUAT KOUVETUL.

= Mepikn Kovon

B Otav oev kaiyetor TApog to Koo oe CO, arrd
nopayetatl kot CO (ateAng Kavon).

B ) e nepintmon pepikng kavong (CO) n mepicoela Moles tpogodooiag= 1.5 Moles Oewpnuka
vroAoyiletar Gav va ftav TApng N Kavon (novo CO,)

Ilepiooela 50%

Moles tpo@odooiag —Moles Bswpntika aspa

ITeplooela agpa=
p p Moles OewpNTIKA aEpa
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YmoAoylopol meplooElac aspa

« 'Eva agplo petypa mepiexel 60.0 mole% N2, 15.0 CO2 ka1 10.0%
O2 kat H20. YnioAoyiote tn poAapikn ovotaon o€ Enpr faon.

- 100 mol/h Bovtavio eloepyeTal 0 AVTIOPACTIPA KAl KATYETAL UE
agpa tapoyng 5000 mol/h. YnoAoylote % meplooeia agpa.



1. KAYXEIX ME IIEPIXXEIA

F 4.8.3

E. [TavAatov, 2017

Ethane is burned with 50% excess air. The percentage conversion of the ethane is 90%: of the ethane
burned. 25% reacts to form CO and the balance reacts to form CO,. Calculate the molar composition

of the stack gas on a dry basis and the mole ratio of water to dry stack gas.

CoHg + 20, — 2C0, + 3H,0

2
CoHe + 20y —— 2C0 + 3H,0
2Hg + 507 +3H;

mjr‘nui EEHE}

100 mol CoHg e G0
=
50% excess air ngtmaol CO)
] Hg{mﬂl EDE}

riglmol) ngtmol Hy0)

0.21 mal Os/mol
0.79 mal Ny/mol

100 mol Baon

50% IIEPIXXEIA AEPA

%uetatponn AIOANIOY=90%

% METATPOIIH 2XE CO =25%

BA®MOI EAEYOEPIAY?

XYXTAYXH EEOAOY? MOLES NEPOY/ZHPH BAXH?
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2. KAYXEIX ME IIEPIXXEIA F4.8.4

A hydrocarbon gas is burned with air. The dry-basis product gas composition is 1.5 mole % CO, 6.0%
CO,, 8.2% O, and 84.3% N,. There is no atomic oxvgen in the fuel. Calculate the ratio of hvdrogen
to carbon in the fuel gas and speculate on what the fuel might be. Then calculate the percent excess

air fed to the reactor.

ﬂ{;{l’l’lﬂ' C)
nuimol H)

o
ny{mol air) . (100 mol dry gas )
0.21 mel Ox/mol ] 0.015 mot CC/maol cry gas
0.79 mol No/mol 1 0.060 mol CO./mol dry gas r

0.082 mol Og/mol dry gas
. 0.843 moi No/mal dry gas |

nimol H,0)

100 mol Baon AEPIQN EEOAOQY
50% IIEPIXXEIA AEPA

AOT'OX H/C=?

% 1IEPIZ2XEIA AEPA?
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XHMIKH ANTIAPAXH KAI ANAKYKAQXH

: , . ne - PRODUCT =
75 mol Mm._n 100 mol Afmin REACTOR 25 mol J!a.-'rm.nj_ SEPARATION 75 mol Eh'mLL
79 mol B/fmin UNIT
L
125 mal Afmin

2YNOAIKO KAAXMA METATPOIIHX

(Mada avtidpwvtog otn véa Tpo®odooia)- (Lada avTidpmwvTog 0To P10V NG oLv.SlEpyaciag)

Mada avTidpmvTog TN vea Tpo@odoaia
KAAXMA METATPOIIHX XE ENA IIEPAXMA

Mada avtidp. mov e1I0AYETAL OTOV AVTIOPAOCT.- HAda avTidp. Tov eEEPYETAL ATTO TOV AVTIOPAOT.

Mada avtidp. oV €10AyETAL OTOV AVTIOPAOT.



E. [TavAdtov, 2017

KAYXEIX ME ANAKYKAQXH
F4.7.2

C;Hy — C;Hg + H;

The process is to be designed for a 95% overall conversion of propane. The reaction products are
separated into two streams: the first, which contains H,, CiHg, and 0.555% of the propane that
leaves the reactor, is taken off as product; the second stream, which contains the balance of the
unreacted propane and 3% of the propylene in the first stream, is recycled to the reactor. Calculate
the composition of the product, the ratio (moles recycled)/(mole fresh feed), and the single-pass
cOonversion.

H apudpoyovmon Tov TTposmaviov YIVETAL O EVA AVTIOPAOTHPA LUE CUVOAIKO KAAGUA
LLETATPOITTC TOV TTPostaviov 95%. Ta mpolovta g avtidpaong dtaywpilovtal o€ 2
PEVLUATA, TO TTIPWTO TV TtEPIEYEl H2, tpomuAevio kan 0.555% mtpomtavio stov eepyetal
QITO TOV AVTIOpAOoTIpa AauPaveTal wg TPolov.

To deVTEPO Pl TTOV TTEPIEYEL TO VITOAOLTTIO TIPOITIAVIO TTOV OEV AVIEOPAOTE

KA1 5% TOV JTIPOTTVAEVIOV TOV TTPWTOV PEVLATOC, AVAKUKAWVETAL OTOV AVTIOPACTIPA.
Na vtoAoY10TEL 1) CVOTACT TOV TTPOTOVTOC, 0 AOYOC moles avakvkA/mole veag Tpo@od.
KA1 TO JTOCOOTO PETATPOTNC 0€ eva mepaocua. Baon 100 mol Neag tpo@odooiag.
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Fresh feed
100 mal C;Hg

ﬂg[l’l‘lﬂl ':gH,EJ :

|
+ REACTOR

i
[}
I
L
¥

1 nigtmol CyHg)
|—J| nglmol CyHe),

ngimol Ha)

R .

Recycle

E. [TavAdtov, 2016

F4.7.2

Product
-

e s o - -

Hg{mm CzHg)
aygimol CaHg) (5% of ny)

% OULVOAIKI] LETATPOT TTPOTTAVIOV =95%
BAO®MOI EAEYOEPIAX?

YYXTAYXH EEOAOY-mpoiovtog? (n6, n7, n8)
AOI'OX (n9+n10)/100
Metatpomn amAng dwadpoung ITPOITANIO (n1-n3)/n1?

ngimol CaHg) (0.555% of nq)
ny(imol CaHg)
nﬂimm H;}
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Methanol is produced in the reaction of carbon dioxide and hydrogen:
COy + 3H, — CH;OH + H,0

I'he fresh feed to the process contains hydrogen, carbon dioxide, and (.400 mole% inerts (I). The
reactor effluent passes to a condenser that removes essentially all of the methanol and water formed
ind none of the reactants or inerts. The latter substances are recycled to the reactor. To avoid buildup
of the inerts in the system, a purge stream is withdrawn from the recvcle.

The feed to the reactor (not the ftresh feed to the process) contains 28.0 mole% CO,,
70.0 mole% H;, and 2.00 mole% inerts. The single-pass conversion of hydrogen is 60.0%. Cal-
ulate the molar flow rates and molar compositions of the fresh feed, the total feed to the reactor,
‘he recycle stream, and the purge stream for a methanol production rate of 155 kmol CH;OH/h.

MeBavoAn mapayetal CUUPOVA LE TNV Tapamave avtidopaon. H vea tpogodooia
nepieyel H2, CO2, 0.400 mol I adpavn. Ta mpoiovta Tov avTidpaoctnpa IEPVoLV Ao
CUUITTUKV®TI) JTOV ATTOUAKPUVETAL OXEO0V OAT 1) TooOTNTA HeBavOANg katl vepoL oV
TTAPAYOVTAL KAl TUTOTE ATTO TA avTidpwvta 1) adpavr). Ta teAevtaia avakukAnvovTal
otov avuidpaotnpa. I'ia amoguyr) cuoowpevong adpavawv eva pevua kabapiopov
QUTOPPITITETAL ATTO TO PEVLA AVAKUKAWOTC.

H tpogpodooia otov avtidpaotrpa mepiexel 28.0 CO2, 70.0 H2 kat 2.00 mol 1.

H petatpomn) amAng Stadpoung yia to vépoyovo eival 60.0%. YmoAoyiote 1N
UOAQPIKT] POT] KAl OVLOTAOT) TNG VEAC TPOo@Odooiag, TNV TPOoEodooia OToV
avTIOpaAoTNPA, TO PEVUA OAVAKUKA®ONG kKol kaBaplopuov yia Hid Tapaywyr)
ueBavoAng 155 kmol/h.
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KAYZEIZ ME ANAKYKAQXH KAI KAGAPIEMO
3

F4.7
n (mol) nyimol)
xeeimaol COx/mol) 1 xscimol COx/mol)
xeplmol Hafmol) xeulmel Hamol)
{1 = xqp ~ xgy) (mol ¥rmol) {1 - xep ~ x5y} (mol I/maol}
H5{ITI-D”
Igimol Hamol)
“. = Iﬁ: _"IE'IH} {mm Ia'lml:fl}
no(ma) y 100 Mol ! REACTOR +| CONDENSER
¥ocimal COz/moal) 0.280 mol COz/mol nylmol CO,!
(0.998 - xpe) (mol Ha/mol) 0,700 mol Hymal L | nylmoi Hyl
0.00400 mol Ifmol 0.020 mal limol 2.0mal | ]
nafmal CH30H) '
rglmol H,0) *

' ' naimol CHyOH)
? Nea Tpogpodooia natmol HA0)

? 200Ta0T TPOEPOOOCIAC OTOV AVTIOPACTIpA
? AVaOKUKA®WOT)
? KaBapiopog
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ANTIAPAZEIZ ME ANAKYKAQXH KAI KAOGAPIXMO

4.60. Methanol is synthesized from carbon monoxide and hydrogen in a catalytic reactor. The fresh feed
to the process contains 32.0 mole % CO, 64.0% H-, and 4.0% N;. This stream is mixed with a recycle
stream in a ratio 5 mol recycle/1 mol fresh feed to produce the feed to the reactor, which contains
13.0 mole% N;. A low single-pass conversion is attained in the reactor. The reactor effluent goes
to a condenser from which two streams emerge: a liquid product stream containing essentially all
the methanol formed in the reactor, and a gas stream containing all the CO, H;, and N, leaving the
reactor. The gas stream is split into two fractions: one is removed from the process as a purge stream,
and the other is the recycle stream that combines with the fresh feed to the reactor.

(a) For a basis of 100 mol fresh feed/h, calculate the production rate of methanol (mol/h), the molar
How rate and composition of the purge gas, and the overall and single-pass conversions.
(b) Briefly explain in your own words the reasons for including (i) the recycle stream and (ii) the
purge stream in the process design.
MeBavoAn mapayetal amo CO kat H2 oe katalvtiko avtuidpaotnpa. H vea tpopodocia mepiraufavet 32%
CO, 64% H2 xan 4.0% N2. To pebpa avauryvoetal pe Eva pevua avakUKA®OoNGS 5/1 KAl PTaivel 0Tov
avtidpaotrpa pe 13.0 % N2. To 1060010 HETATPOING ATTAOD TTepAcUATOg eival pikpo. Ta mpoldvta Tov
AVTIO PAOTIPA TNYALVOLUV OTOV OUUTTVKV®OTH 070V e€ayovtal Svo pevuata. To eva vypo pedua
seprAaufavet OAn v vypr) pueBavoAn kal to arro CO, H2 xat N2 asntod tov avtidpaotnpa. To agplo
Y0PIeTal o€ 2 PELUATA , TO VA ATTOUAKPUVETAL KA TO AAAO AVAKUKAMVETAL.
(a) I'a Baon 100 mol/h veéag Tpogodoaciag, vtoAoyiote TNV mapaywyrn HeBavoAng, To pedua kat
oVOTAOT) TOL KAOAP1oUOV, TO TOCOOTO OAIKNG LETATPOING KAl ATTAOD TTEPATUATOC.
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_"* ANTIAPAZEIZ ME ANAKYKAQZXH KAI KAGAPIEMO

F 4.60
100 molh - n, (mal M) o|  reactor Y [ iz {mod EH;:.-DH."hL
32 mod TOm 13 mol N, /mod
64 mol H./ h
4mol N,/ h
500 mol 7 h

1, (mal N _ imal) n. imal i h

X (mod 0/ mal) X .jn’m I'-I:_.'m::uljl

-x,-x, (mol H,Ih) x {mol CO 1 mol)

1-%-% (mai H, 7 h)
Y
Purge

? PYOMOZX ITAPATQI'HY. n2 uebavoing
? Pevua kabBapiopov, cvotaon

? ZUVOAIKO KAAOUA LETATPOITIG KAl UEPTKO?
? O@peAn avakvkA®OoNC katl kabapiopov?
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4.71. Liquid methanol is fed to a space heater at a rate of 12.0 L/h and burned with excess air. The product

gas 1s analyzed and the following dry-basis mole percentages are determined: CH;OH = 0.45%,
CO; = 9.03%, and CO = 1.81%.

(a) Draw and label a flowchart and verify that the system has zero degrees of freedom.

(b) Calculate the fractional conversion of methanol, the percentage excess air fed, and the mole
fraction of water in the product gas.

(¢) Suppose the combustion products are released directly into a room. What potential problems
, do you see and what remedies can you suggest?

Yypn nebBavoin tpogpodoteital pe mapoyn 12.0 L/h oe avtidpaotrpa mov katyetat

ue septooela agpa. Ta stpoiovta kavong avaivovtal otny e€neg &npn paon CH30H

0.45%, CO2 9.03% Ko CO 1.81 %.

(a) Zxedraote To Oraypauua pong g dlepyaoiag kal vatoAoylote Tovg fabuoig
ehevBeplag .

(b) YmtoAoyioTe TO T0000TO UETATPOTNG TNS HEBAVOANC, TNV MEPIOTEIA AEPA, KAL TN
LOAQPIKT OVOTOOT] TOV VEPOL OTA TTPOIOVTA KAVOTC.

(c) Av ta mpoiovta kavong ameAevbepwvovtal oe eva dwuatio. Tt tpofAnuata Oa
AVTIUETWITIOETE KAl TL petpa Ba AdPete?
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~ ANTIAPAZEIZ ME [TEPIZSEIA

E. [TavAdtov, 2017

F4.71

CH;0OH + 3/2 0; - CO,+2 H,O. CH;O0H+ 0O, - CO +2 H,O

296.6 mol CH:OH(/h 11, (mol dry gas/ h) .
( 0.0045 mol CH;0H(v)/mol DG }
> 0.0903 mol COy/mol DG
71, (mol O, / h) { 0.0181 mol CO/mol DG \
3.767; (mol N, / h) x (mol No/mol DG)
L (0.8871—x) (mol O,/mol DG)

i3 (mol H,O(v) / h) ’
? ATAT'PAMMA POHX
? BAOMOI EAEYOEPIAX
? 2YNT. METATPOIIHYX MEGANOAHX
? IIEPIZXEIA AEPA YXTHN TPOO®OAOXIAX
? IIO2Z0XTO NEPOY XTO ITPOION
? ITIPOIONTA NA AITOAOB®O'YN XE AQMATIO.
ITPOBAHMATA KAI APAYXEIX???



ANTIAPAXEIX ME IIEPIXXEIA

H;50, |

CalAc Reacto Sa
N @

HAL

—

.

H,50, + CaS0,

CafAzs).

ITapaywyn ofikov oeog HAc
Ca(Ac), + H,SO , —> CaS04 + 2HAc
10% mepiooeia H,SO,

H avtidpaon mtpoxwpd katd 90%

Ta mpoidovta Siaywpilovtarl .

?TIoo0 avakvkAwong pe faon 1000kg tpopodooiag 1 h

? Kg HAc

ESTeconNG&To0, 2016

H 6.3.10



ESTecoNGTo0, 2017

H 6.3.20
Hz
Absorber | = F
F Fa Catalytic Fa &
I Faactor Diiztillation
Frasgh Towear
CaHg CaHg 5
Fa
B0% CaHy Recycla

20% CyHg



