31

32

C
A+B<ACH+D
C D
A B
A B

KA VE N
[ =K2edd]

(3.2.)

(322)
(329



3.3

34

d

K= (4t

)

]

(324)

aA1hB <>cC+dD...cccoumnnen. (3.25)

C d

[4M *

0C 40C

A+B ~c

10C

(3.4.)

(326)

40 C
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B A
A
A
VAN s (3.4.2)
r _A
dt
A B
B
Y1 (3.4.3)
A
B

rafm (3.4.4)

[ =K[AB] (3.4.5)
(= K[AP[B]D oo (3.4.6)

35
VA=yAP Pg=yBP i (35.1)
P .
PAPB = A B
yAyB = A B
2
(Henry's Law) PA  xa
Pa=HAXA i (35.2)
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(Raoult's Law) A
A A A
Pz PEA sovvvvneninn (353
B
JB=PB(XA) e 3
1
36
RR'R"N + H10 =RR'R"NH++ OH~.ooocoesrrmrrrvvvrrssnnenn (3.6.1)
HD = H +4 0 H e bl Ll e (3.6.2)
CO2+ H2 = H++HCOFEiimmammmesiinmmisisssmmsmnnsnnnnns (3.6.3)
(Bicarbonate ion)
HCO- = H +4C 0] tmiiinmmmmsmnnnssrssssssssssssmmsnmssssssssssssens (3.6.4)
(Carbomate formation)
C02+2RR'R'N=RRR"M 1 +RR'R"NCOO~orrrrrrrrrrrirns (3.6.5)
R,R R !
(R.D. Deshmukh)
£ yAmHmAHyOH-mH (396)
FAMAA, e s
..................................... (36.7)
’Zoez _yH'mH*yHOmHX 3.68)

y 002MCo2a



(Bicarbonate ion)

- y " mHMCOI-mCOI (369)
YHco:m Heo-
(Carbomate formation)
K _yArnH‘m AmCOO~y AmCOOIm AmGOCr . 3610
Aneoo y amLyco™ c@ B38.10)
(Activity coefficients)
Pua =fir,conc(MEA) i (3.6.11)
Prw = f[T,conC(H20)\ i (3.6.12)
plha = f[T,conC(CHA)i e (3.6.13)
Pc2H6 = f[T,conc(C2H6)} i (3.6.14)
Pc3Ht =f[T,conc(C3HS )it (3.6.15)

D-XHX = [A Vs, (3.6.16)



dz-

SWEET GAS

TRIM COOLER CIRCULATICN
' ruMe

ELEDRULR —

L
>

SOLR GAS
FLASH

31

LEAN/RICH
EXCHANCER

AMINE r
MAKELP .

STRIPFER

( Optimization of Amine Sweetening Unit ~ Kevin M. Lunsford, Jerry A Bullin')

LT A 0 T VR 1 | (3.7.1)
X = (Per
mole of lean solvent)
Y = (Per mole of
entering rich gas)
V =
L =
1
(Lo, n+( 10y



7 R P A 4
17V =y =Y 813
XX., X
X = fy = -ty - (3.7.4)
KX (3.75)
(37.5)
'Ey-» 1 )
X* <1 (3.7.5)
V16 SO\ 1/ P, (3.7.6)
. 37.7)
[ =
=g (378) .
4+4 .4
Ry (79)
= +I ,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3
_ 1 +ALR +. A AN+ L DK
' 40Dl +-tA, B1)
28
28
A 1. "
4 1 _74 - /j\ _/? (37.12)

17
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m=
K aw, 1l

25
(o) (Edmister)
/

Ae=ylAn(a, +1)+0.25-0.5. i

(( ensand Maddox)
(Edmister)

ATATA 2 A D
|, =AtAa-2Ab + A"/2Ab+...+ AaAb + Ab ..

> &
I

R 3R
LK YA T0RA-XA) s

V1:y+] | +1 +Ir 1_ZA +1_ """"""""""

A= N +HA
LOX VJIm+LOX,

(3.7.13)

(Souders)

............. (3.7.14)

............... (3.7.15)
............... (3.7.16)

(3.7.17)
(3.7.18)

(3.7.19)
......... (3.7.20)

18



4 I/'O " 7
/XmoI:_()m)—{—(/\l)
1"0

e
Lml =
l, =
Vm =
. N
K =
\ =
L -
(Absorption factor)
X, .- XHULALOK
X =X Sty
38 ?

Heat capacity
cp=A+BT+CT2+DT3
Cp=A+BT+CT2+DT3+ETa

Handbook  Carl. Yaws

........ Lig.....

(3.7.20)

(37.22)

(3.7.23)

(CT: (3.8.2)
Chemical Property

19



Enthalpy 1
AH = \CpdT = j(A +BT+CT2+DTIdT e Lig v (3.8.3)
AH = {AT +(B/2)T2+(C/3)r3+(D/4)rd)P.......... Lig......(3.8.4)
AH=\CpdT= [(A+BT+CT2+DT3+ET*)AT s Gas..(3.8.5)
= (AT+ (B/2)T2+(CI3)T3+(D/4)T* + (E/5)TH)T v Gas..(3.8.6)

K*B (1 )+ LOH (X0)=VRH{Y X+ O( )i (3.8.7)
X = (Per
mole of lean solvent)
y = 1 (Per mole of
entering rich gas)
y =
L -
H -
, ~AlTA - [FrddG~12
Ig-ho=NW- G120 389)
0=
C, = 2
= 2
Ta~Tcg+CPpc Tro ~Trx )+ (- co)AHA (389)

Cpstep,

32 2



«
t

- + (Tr+T '
2=7Wv U (38.10)

A HMHEVIH ML Xosiiisssssessssssssesssssssssnanns (3,8.11)
LOH (Xmt) = VOH(Ym) + LOH (XX .oooviceereecrnvrrssrvsrnsnnnnnseneennn (3.8.12)

Qrenr =( X 2HWYE) = (ST.HT) oo e (3.8.13)

= (Stream rate)

Qcondenser=(VmH m-V nCH mov - LIcH MEL) oo (3.8.14)

«

jurafiaiaé



\Vm
Vit
Lnc

Hmy -
Hnt -

39

(Optimization)
(Objective function)

(Constraints)

(Lagrange multipliers)
(Derivatives)

(Equality constrains)
(Search method)

(Linear programming)
(Dynamic programmingT '

22



uncertainty)

intervals)

(Fibonacci seach)

Beveridge and Schechter,1970)

(Reduce Gradient Method)

(Non Linear with Constrain)

23

(Interval of

2
(reqular - sized intervals)
(iregular-sized
(Reklaitis et al., 1983;
4



(Design Parameter)

24
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