9o J

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



S opl 2y il o pbital DI gl (S (5 rils bl 4 esle a glgd S e
ﬁq#.ﬁ&ﬂﬁsuuLg\.g)ﬂy&)ﬁa:ué&&@ﬂyﬁ:ﬁ@@lgrbU
2 4S8 el ) B (e w3 B e SIS e a5 Gl (oelin dbos S
A S5 gn s (Blas (bl oy 5 4T 0 S B S b s e 53 J S0 0
Lo e doled o Iy i IS 50 ol o Hling Cogr 3555 2 Sl 03 5 AST (0 5,55
ol o g2 33T s o s il 3,55 5 6 K3 S S50 LB ST o b IS g o8 ol b

St
Mean Free Path = ool b Cdlue / o 95 dlow

las,y 5 ST RalS 4 e &S aoes 5LAS 03 S (ST L Olgte (v 4 i gl 4 e 5 L
cssgwgﬁybﬂg&ﬂsgg\qﬂﬁ&)\f@Jsuii\jé‘jc:yidaujﬂy

L S S se ey ol s e

Semnan University , Faculty of Chemical, Gas and Petroleum Fngineering, A.Haghighi



st ol S oS g 3 gk e w el Sgline Lo ¢SO Calides LG 53 ol ol Clale anslis
o#d@bj&.bbﬁ@&l}@é—‘é%&%%ﬁjbjJjjsnoﬁj‘@).l:.:

.>§@ﬁ,>bqw%w&hi;)@uu;\w’,u;sy

9055 o 40 03,5 bpdiue L 0lpn Sl (e Jaoms &5 513 3 1) (JsS 50 558 s
51,25 ft CL&J,‘QJSftﬁqgﬁdbo\yq.sféﬂ‘@m(_)TJ:CSF:\.?UJ
B s 2.5 ftelal g palls OT Sl ¥eeSls 5 O aY 6V o ;S
Y 4 oS JS05m 35850 55l g ol Y 53 (I L S 6, Son S n
2368w ke oS Sl p3Y (Vb Ol 358 0y 03 A8 e w0 S5 05 (o0 Jame ST
JJ&\—@.‘.C/—M-&M‘)>87.5QJ#}J&MQ‘&‘J{WAJJJJQLN&'L@CM

e 05V Ol S8 550 990 Clale w4 s 61 5 I 10 e VL &Y b

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A Haghighi



30 51 28 Sbes Sy bale I S LS00 LpM S L aS O en &5 0015 H1 3L J
Quﬁ@ﬂaljfb_szq‘y,.aoubjhdbCﬁ\,.sc,_a,“j}).a.aﬂ;\iwa)y@ls
33 8on o sn Sl 02 )3 S Jol 5S35 51 (Bddy)ls sl o L mle 5,55 5 S 8
e il o oSS ay oo JLsl 5 Jame Ko a¥ & OT oY 5T Lol jen oS Sly5 &8

Ay £ o (Turbulent Diffusion) 4,5 3, (Eddy Diffusion) il sl  55&

BEYS 3585 Az o1 ES o glols ST GYLw b 5 Sl SVl 3 0 Jll ol el
v;,dlm(,ﬂJu;;\dt.a\y\m@\vﬁﬁgsﬁL;\,\:Jp:\s@,‘yﬁw&;ﬂ‘@‘

sl Gl &l 3 IS ge 35k 5 g g
D5 56 3 g IS5 350 ¢ aals KuSK b dslw S s eles Jl s 6 s sl
398 5153 05,8 15 ol 5l aY L b 53 1en 5 ST bgdiee 31 gl 4 Die .33 K

85 g0 5 585 Jas OT 4> ‘”Jfgf 3l | dswdbflqé\ﬂjﬁjsoﬁdf@yTgﬂy

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



33 Sl ol e Js Sl S 1SS 56 a yn @S e T M o a Clale Sl ) 3 358 o
(OT Cdled s 8 ) slod fouily Il i 53 Al oo Soglate 1a 56 55 OT Hlaae L ST 56
o Jemily g2l il 55 el e ST 5B 5 0T lard Jeudly L 1ga5l 5o eS'L 50T

335 o 3sh Jos O (5 gm0 Casl 5B g3 o STL geT

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A . Haghighi



F5Tg0 398

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



Sl 457 33,8 (a mgo J5SU50 358 Bl SIS il Sl S glos 53 08
::;@5—\};.{.:.@mbwfsz\k\fww(lqé\ﬂ);ﬁ.slqu"\ |l Chle js o )5
sl o 4k OT 3 5o 0T Clale OLsI S L Cnline abai o 43 o 8 3545 Sis

GLa J e sl 5l Syle S 358 o 0L Jge (flaX) 4l cous 5 YVseme JsS 00 3585 i
AL o Gl S 3508 dmin ) rlan dly 53 Olej Uy (sl 4 4 L JUis]

e Sl Gl i s g sl g Slie S5 b gles S5 53 e st s
S 4 OT 4 o o a LS 5 sl L 55 2 bl alie slie S1000 035 8 s
b liee 55 5l 3545 5 80 S duglie sl S5 dias o il NLTy e s K
DL T L1l ol 0358 s 08 o 5 ool Lo st J g0 oo o s S o L0 5 3L

.u\.l.asb@

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



5l oh e 1y o e S5 g il e OT (gl j;i,@u,aﬁkﬁ@ﬂ Sl

S5 0 o (N sl ) OT 0L o Callins g 3 (2o &S o e e S5 (1
OT 0L o 40 o ple oo a5 Il 5 ¢ 3505 Cadl (O 3 il (ol abi) (6,5 2o
el ale (6,8 s &yds U yme (J) Uslas

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



( Fick’s Law ) «Cé  Jof (1968

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A Haghighi



uﬁQM‘?QJM(I)CE»M(l)CE»J‘A;.Jp-bj.a.au\.&b

dC _
(2) — d 4 . cﬁu 92 t:f:: g.,.la.l.c«" al¢ (_)L:J‘;
A Z

z]:7 L
(1) NAZ'J)f@cbbbj‘objbbjsg&@yJ‘u\.su"

dc
J _ 4 e T
_c;cZA D, J,=-D,, . 1S Jgl O 553
dz

Semnan University , Faculty of Chemical, Gas and Petroleum FEngineering, A Haghighi



: D,g (Diffusivity)

e OT (e o G b plp S 3L o B 5 A bgline 1o A e o 5585 g o Gy o5 il
sl e bl 0Lsl S L)

dc

J,=-D,, 4

AZ a8
plasl (sl o7 0T Clile o7 ol g )3 A e g 3585 45 sl OT oS Jadedn e s
S5
B;J}JJA;ngﬁygﬂdﬂfw‘oéyéﬁ%pb&DABJj.o.sg.,.lfp
QJJ‘\_LQ}'-_}‘QT%M-b”‘ﬁi!)9}?0T6L@T’f}.)4{&%%w‘gkﬁ&‘j.~ul{@
b)‘)‘ﬁ‘ﬂb@ﬁj%‘)@‘@)‘ﬁ

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



B S Element) ok o oS 5 IS
‘_) C.,M‘A,B "}’.'ﬁ-’ JAL&‘\f‘) k.FH?W

W%WJJACMF@‘bU

-—
-

b\,cp—w(/ P chle 8 Jb s Sl amie opl Sy
CMFJ‘MW@‘J@MJJB;ﬁ

o315 Ol Ko 55 48T Slg oo 1l 3585 ool 8 i 53l s dmdes Cpl Sl Cos 3 OT
"J:’.“\'.’.gg"(’"”‘°“\*:"
jUA‘J(@\oMJE&\bUﬁ\ﬁCEEAcE»‘ﬁ}cQTL&ﬂlﬁj)A;J'q-Lga.?o-Q\.qu-C)M

gwjbv»gﬁﬂf)‘}ﬁ)jkoﬂwpW;‘ﬁb@UB‘)de\ifQM

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



S35 5Ll sap dales Up=-Up &y pl kil 8L ol Gl amtn b 95 55

Ll ol A s Gl s g0 e Sl 315 L1 3P asis

u,p
=u,.C, N, = ]{}BzuB.CB

A B

NA — u,pP,
M

NpA+Np L dslee )l L P amis 51 )5S0 50 50 (Nt RAt) e S (5 BU i 5

:uA.CA+uB.CB :NA+NB
" C C

u C=C,+Cp,

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



o Plae 5147 ol S o puitie Sl ) (pl 03 ST S o Uyl g8 e Lo BL S
abis 4 S Ny Lo 4S5 08 0l 5 ool aaiS CIlbe ) 4 55 b3 gy dal s oo LS o 5

b oo Jlal
N =u,C )4
NA :(NA+NB)&_DAB@
C dz
C c
NB :(NA +NB)?B_DBA dZB

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



:ﬁf@?ﬁ@u,mwﬁd\@u{

C d C d
N,+N,=(N,+N,)—“+-D —*+(N,+N,)-—2-D, —*
C dz C dz

C d d
N +N, =[N, +N,X AKCB)]—DAB C4_p G
C dz dz
¢
C
d d d
_DAB 4 _DBA = =0 }_DAB 4 :DBA - 'y
zZ dz dz

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



3 S s Olg oo dslae sl 26 i Cy , Cp g pome STl o Jy=-Jp SalL s
L2l o Dppa=Diyp &

3,8 oy g S G 53 L5 1l 3585 45T Canl 039l 83 Bs slae 03,5 5T ey s
L ) Jale 93 51 0 Ll on (ISl e 0G5 p 2 Jls]
S se 3585 51 bl

Bulk Flow L Jlw C.SJ:>- JSbio

N, =J 4 +XAZNZ

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



gfduw Alilaa

Semnan University , Faculty of Chemical, Gas and Petroleum Fngineering, A.Haghighi



Ay G(AX+x , Ayty , Aztz, t)

E E(x.,y,z,t)

Az

v

Olodl 58  Khlil Sl = (Oldl 4 8959 Dul)—( O 3 9 55 D) + (Ol 510 18 wdgi Dud)

taew s Olall Ggo0 L A e cesa Glsa mad S

ey wlgl coom wan A Glbyaaly so My Ry Ax Ay Az

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



A .; 25Ul s = = AxAyAz
Bl oAb s T Ty T AYAYAT T,

M = N.A.Mw =

XC».@.?-)JJJJJQM: NAX'Ay'AZ'MA

X g o ij} IS Uv i (NAX)x+AxAy'AZ'MA
Y Sz po09, Sl L N, Ax.AzM

Y Cg= o Cjﬁ Ol o (NAy)y+Ay.AX.AZ.MA

Z%JJJ})}QM: NAZ .Ax.Ay.MA

Zlgr proF ot (N ), ACAY.M

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



(g Db = 95 D~ 3959 Db + (Sl Du )
el LIS s Lol dulas Hul, sad i g sla Siel,L S

M, {[(NAX)X+AX o (NAX)]Ay'AZ T [(NAy)y+Ay B (NAy )]AX.AZ T [(NAZ)Z+AZ o (NAZ)]Ax'Ay}

0
+ AxAyAz ape L= M R AxAyAz

4 AZ 5 AY 5AX S Dl sln 1, 0T o 035 s AXLAY. AZ 1 15 G5 dslas S
:w\sﬁﬁ\jﬁ-Q)J&pd\)svﬁwmﬁJ&&»,@w

ON, ON, ON, 0O
ANy W Ay pA:MARA

**MA(
o  dy & o0

W5 0l5 o Bz gl s 5 e o

N, N, N, 0P,y

M
B(axayazaeB

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A . Haghighi



1S5 Oy (oo Y dslas 55 (6 pa )

oM N, +M,N,k)x N OM N +M/N,)y N O(MANA+ MBNB)z N op 0
Ox oy Oz 00
1 94

MARA = _MBRB
p,+P,=p

MANAx = upr +MAJAx
:u\iTLgo@u\{ﬂ_}@b_}‘jobﬁL&X%JJ@ﬂbﬂL&ﬂUXlq;l.l\_)b

pux:qupA—l_qupB:MANAx+MBNBx
ol b
0 0 ou op
— (M N + M N = —(pu )= ~+ (u ) —
ax( N, SN L), ax(p D=p o ( x)ax
A.Haghighi

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering,



b 8 el

SMN+MN) - Y wHP
oy g 0 ¥ oy

0 ou

a—(MANAJrMBNB)Z —(pu) p——(u )

Z 0z

D )3 g
ou

p(au"+ y+au2)+u a—’O+u a—’O+u a'OJra’O—O

ol Lib Cob Jghoes 05 fﬁ:\fdﬂb—):.@\ slee S sl é’uﬁ dslas (345 dslas
Dbl
O u ou,  du

£+ + =~ =0
0 X 0y 0z

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



_ (b Oy o A S g dlslae 3L 6l
M/ N _=uP +M.J,

ON , op, ou o/, oP, ou_ 82C
M - = u + pA - A - 2
OX 8x b ox 8x " ox

1ox Toox
:@\:mﬁ\jﬁ-m:fdﬁlq-**d:bujs\JﬂsL&nd\Jf‘S

u@pA+ 6pA+u8pA (Gu“rgu/ 8u) MD (GC o°C, GC GpA

u —+p, =M R,
"k oy Tz ox ox’ 8y 822 69
0
‘é.\.uv‘,:\;hdéh.é
Wy s ac e ac rc, &c, oc¢,
4 5y —+u —A+u —A+—2=D, (— 4)+R,
T ox Yoy ‘oz 00 ox 8)/ 82

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



AL S S plend STy 5 AL Jhe plp Loy oS ool D o

R R AR
00 0x 0y 0z

Sy sl OVl Lamys o sg) oo L5 4 Sl s o Jsl 550 55 | ST dsles oyl
C.,.w‘ ol JJGJ.;JC)Y\:.«#)J C‘j} JLE.D‘ Mla-.a

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A Haghighi



20 9Kl Sl yo p o Sl
oy b >

Semnan University , Faculty of Chemical, Gas and Petroleum FEngineering, A Haghighi



9L o 50 W aoa JEBI Gl alena ¢ aulad (355 S g0 1) aoe JEB pls S
il oo s Dag

N, =J 4 +XAZNZ

JAZ — _DAB aCA & XA — & & Z NZ — NAZ + NBZ
0z C

oC, C,
j NAZ:_DAB +C(NAZ+NBZ) j

0z

C dC

NAZ_?A(NAZ_FNBZ):_DAB dZA j

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



dx :lln[a+bx]+c

J_CAi dC, :J'Z;_Dﬁ a+bx b

—

4 NAZ_iA(NAZ_FNBZ) 4B
C
C
/ Inf|N -——4AWN _+N ) AzzlL(z ~-7Z) :>
N + N A C AZ BZ 2 |
AZ BZ CA1 AB
CA2
. | C*D . N, - c (N, +N,, ) :>
N _ +N Z -7 C
AZ BZ “2 “1 4,
Nz =0 Wz Vg
) . ¢
AZ _ 2
! C * D (N + N ) C
| = . AB 1, AZ BZ .
N + N VA - 7
AZ BZ 2 1 N A
AZ _ 1 >
_(NAZ +NBZ ) ¢ i

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



: |y aday) y opd
: XNAZJJJ ) ok —

C

Nyz 4

v - Naz  CDup |V yzptNpy) €
AZ N ., +N,, Z~,-Z C
AZ TUBZ  “27 71 N 4
_(NAZ+NBZ) C |

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



LA Gl ) Gy sean O 85 e Slagle s O () )y asa JlEl IS aday)

;\AJ’@Q;\J.)

?_?_y, A pT RT
_ P

N A

AZ 2

NAZ >l<DAB (NA +NBZ) F

= , 1
j AZ N + N RT(Z2 —Zl) ! P

AZ 1

(N + N _ ) P
| BZ i

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



N

b, *(2) X,
| AB M avel (NAZ-I_NBz)

N + N Zz'z1 NAZ X

_(NAZ+NBZ)_ .

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



N, =0 = N =1
o NAZ+BJ/BZ
0

- Cadla ﬁ.«‘c\j; o
_ c _
C * D l-
N = “—1In ¢
AZ Z C
] - —-
i C _
A.Haghighi

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering,



_ P*DAB In l_yAz
“ RT(Z,-Z) |1-y,

: C'_ml.a_)\.a LS\J-‘

P
DAB* A
1 — x
N, = ZM “ln | S
— X

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



D Cusig O B e WO () (pines

})f :PA1 +PBl PAl _PA2 =1 @
pP_p +p :>PA1+PBI:PA2+P32:>PA1_PA2:PB2_PB1:>P32_PBl_
T4, B,

PA
1 — 2
P * D P
— = ’ A8 In ’ —
. RT (z, - z,) [ P,
L Pl -

Semnan University , Faculty of Chemical, Gas and Petroleum Fngineering, A.Haghighi



N B P*D " Pt—PA2
: AZ RT (z, - z,) P - P

t A
N = P D, In Do @
— “ " RT (z,-z,) P, —
1
I*N _ Pt*DAB lnPBz*PAl_PAz @
— “ RT (z, - z,) p, P, -P, —
P*D
— NAZ — : i~ ( 4 _PA )
RTZ *P,_~ "

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



ZBG}Q}JJAc«j;SjﬂqLﬁJAJ\AJA}

7 alald

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



J8 IS dslee 51 s Npy=-Np cll= ol jo558 o sdalie ,bodi Sllas o |1 Sl o

.b‘}.q.; oslan! (_)“): L.gQ';

N _=J,+

AZ

d
N, =-D,k, dCzA +x (N,+N,)

d D
NAZ:_DAB dj >NAZ:R;;(pA1_pA2)

DABp(pm pAz)_DABp
“ RTZ p p RTZ

(yAl _yA2)

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A . Haghighi



_ m .
NAZ o (xAl xAz)
/
A
—— Fsles (Jpo DAL iline 3585 4 b g jels gl
PAl 5 PBz
PA2
PBl
7 dob

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



LS o h i ken B 50 SlaN O b gs |y eSSl dl clle L uST u, 1/0 em

2 92 g4 DP5x10” %nﬂ/l— dad 3 683 Cy i
S
sl
7=0.1 cm
Mp=My;,0=18.02 M, =Mcuzcoon=60.03
r r
Py, :1°012g_ P, =1.0032g—
) cc 6 cc
C
Xq=" C=C,+C,

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



0.09 /60 .03

x, = =0.0288 —— x, =1-x, =1-0.0288=0.9712

0.09 N 0.91
60 .03 18 .02

X, = 0.03/60.03 = 0.0092 - sz ZI—XA2 =1-0.0092=0.990¢

2 0.03 N 0.97
60.03 18.02

X, —X,  0.9908 —0.9712

X, = . 09908 = (0.9810
Ln 52 In ———
X 0.9712
B
C=C +C, = 0.09 0.91 = 0.052

= +
8 £ 60.03 18.02

C = (ij S M= 1.0032 =19 .21 gr / gmol
M C 0.052

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering,

A.Haghighi



M, =Y xMw, =(0.0288 x60.03)+ (1—0.0288 )x18.02 =19 .21

M, =(10.0092 +60.03)+ (1-0.0092 )18.02 =18 .4

1.0032 1.012
p (1\3)1+(z\3)2 184 1921 gm!
(—)ave — — . . = 00536 3
M 2 2 cm
Xp, =Xy 09908 —-0.9712
Yo T X 0.9908 = 0.9810
Ln —22 Ln ————
X, 0.9712
DAB°(p)ave 0 95)( 10_5 mOZ
N, = M (x, —x,)=— (0.0536)(0.0288 —0.0022) =1.018x 107’ & :
Z.x,, ! 27 (0.1)(0.98) cm’s

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A Haghighi



B 50 (J9d90 398 o yo hd

Semnan University , Faculty of Chemical, Gas and Petroleum FEngineering, A Haghighi



o3le 55 5 5L ¢ D)l a4 (Ko S el (S5 ol S0 D ¢ (s 3585
.Ml.:g;\}q—‘o;&l.&-)\w)w@l}[)L;J'q-j.sdl.aa.bjl:'»a):.:)b

L2
Smiers Dy = 7

(D, cn’ /sec)3.87) =D, f* | hr

@‘oMTJﬂyb}m%‘ﬂ 1—2 dju\q-JJS

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



25 o do g ol b SWSE b 53358 Cy b e sl (- (S sWilke-lee da

3
(0.00107—0.000246) |-+ 1 |sp2s [ 1]
o M. M, MM
K P(r V(KT /e,,)
D, :cm’/sec T:k IS MMy
r +r
rAB = ‘ 2 s gAB = gA 'gB

T JsS05e Jlize 21 55,5024

K

R e b

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



SN g0 3583, 5 ok f[KT/SAB]
2

y Cm~ /| gmol i e g 55 e (Je e )
r=1.18v
&lk=12T,
o Sl 3 o S 53 (B) 1 53 1) CHSOH (A) Ul sl 358 oy e
T=273K s S
P=1 atm

M, =46.07
M;=29

TABLE22 —— (&/k),=97.0,r, =3.617

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



TABLE23 —— v, =2(14.8)+6(3.7)+7.4=59.2
r,=1.18v'"° =1.18(59.2)"° = 4.6

(6/k), =1.21T, =1.21(351.4) = 425

. :rA+rB :4.60+3.617 _ 411
AB 2 2

Sap _ |84, %8 _ [425%97.0 = 203
k ko ok

KT 273

KT
=1.345--"2= =0.62
g 203 f(g AB)

AB

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



[0.00107—0.000246\/ L, 1]><2733/2><[\/ 1 R
46.07

_|_
—> D, = .07 29 46.07 29" _

" (Ix4.11°x 0.62)

—> D, =0.103Cm" /sec

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



D
L i Gl 20°C s sine 4S S50 33 03 ((CuSOy, , SH,0 )ose il s 3 55k
%MW&AJ}L@MJ}\}JJ&L&}JJ}J%JJ@‘JJ\JJ}LLJMJ;QM‘LSGA
Lsorbu‘o&l.&yb)}la)jbﬂ\f&‘}ﬁloét - WMU‘J‘JD‘UYQ})}J‘J}Q}AJ}QJ

00229 L;JUQ‘@M}b‘f"ju")Jwﬁuw‘yﬂk—;’y‘j}(.)‘}bj‘byua‘&j J.,a.%_)b JJ,.;
‘J’gu”-“"u‘b‘byu‘ L?"J\"cb’" w‘7451b /ﬁ u-"l’;;’jl"‘°j}fj"“§“\*"\-’@
.w‘w;

ol 2.82% 107 f2/hr Ol s s S g IS g0 355

x, =0.0229 z=10"fi T =20°C

D, =282%10" fi*/ hr p =745 | fi°

CuSO,.5H,0 —> CuSO, +5H,0 @

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



N _
N, D _.C. |y N T
N = 4 48 In N
EAN,- 2 Z]if - X,
A:CuSO, SN 1 5 NA 1/6 1
=+ =—
B:H,O 6 >N {1+5} 6
6 6

X >
Ll S
M =18.02(1-0.01145)+0.01145*169.61 =19.64

o

pjz 4.5 =3.79lbmole | ft’
M _

19.64 )
L )
*x107° * T
N, = La 2827107370, & = 0.02630b,_/ fi* hr
6 10 (00229

Semnan University , Faculty of Chemical, Gas and Petroleum Fngineering, A.Haghighi



33 (J990 398 oy (R
Sl e

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



(L e o T s aal e L0 L8 53 308 b dilen ¢ Slayle )5 358 b slal
@'T@@ubgfé'bbjj‘oJW\bb‘}ﬁ%ﬂMb@\ﬁ‘w&cl]&@b).ﬁsjm%ﬂ
aw g (Wikle & chang) ¢ 5 I 5 abal,y 5l oslizul &ty 2SI 2 5 3d, sl Jslome (o1

74%10°%(dM . ) °T s
D ;= ,( oz ) cm’ /sec
v,
p'iep T:K
O { Association Factor) Jla (58 9a aeal i D =26

v, :Cm’/ gmol : Cm3/gmol ciea yoad da e 3o 55 50 pan

OT Glg s 3585 i bl T 3585 Sl c il o > T 53 &y Sl osle &K aS7 b s
Ll 2 S

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



. u\:.ll.o.s 4"'“'.’.&‘ 056*10-5 sz/SeC Lf’J"’J _)U.E.A L’ b ub:- 903 9a5 MBEQOOC QJ‘J"

v, =148%6+3.7*14+7.4%6 =181

_ 7.4%10°°[2.6(18.02)]"" (293)

1 005 %185°¢ =0.644 *10"cm” / sec

D

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A . Haghighi



Jasala Wl ¢ &y A da jd &)y
B A guck

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



—_
S
by
S—
-~
b |
e

L& 2 D ~(0.5-6.25)*10°Cnf /sec

a;b
o
~

Sens 2 poox()*¥107em’ /sec

3

T2 ~12T

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



5585 g o 23S dlomn Jgn 35y 55 G Sl eslital L OIS o ) S i sla b sl 5o 35k
S S 53 558 b ey ols Jay S5 (6l 51K a3 3kl 4 015 ) s

‘J"“&DAmC’M‘I"J}.);A s-ﬁ‘éﬁjb b}bg.,.i‘}.p olad OL:“"DAI A.bb u.:"_))
3ls Calizes (gl il J g

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A Haghighi



£ 0 39 Sl p ST 4l
el glw 43

Semnan University , Faculty of Chemical, Gas and Petroleum FEngineering, A Haghighi



e - Lodb L;k.x;%L#&,:S@\J\QT@&%U@;\L;;ﬂjasdioji,d\}

-y 1
DAM — ; yA — ) y,
ZZZA DAz ZZZB DAl

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



ooz o 4 (C) 055508 5 (B ) Olkie b ghins 0953 51LL Ll 5 Cos « (A ) 055710 Jlis
Hlas s akols S uSS 510.2 0M &S ol (gl amin 53 3585 s, Sl 0°C Oyl > a5 53

358 g o Ll oser fin o S0 5100 s s 5 a5 si5e amio 53 (63555 53 0581 G
el 0.184 cm?/Sec sl 43 53813585 o o 5 0.69 cm?/Sec &5 08 55 058

2 ,_ |
Vi =5 5 =0.667 yi = =033
1 1 1
D == —— == ju— ju— R
“ e vl vy, yoo 0667 033 0.294
5D D, D, 0.18  0.69

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



_DAmPt Pt_P

N In 42
RTZ P-P,
0.244 ‘M 1atm
Sec 760 — 50
Naz = 3 760 —100 —
cm= .atm -
82.06 x (273 K)(0.2¢m)
gmol K
N, =3.97x10° &M
cm .SEC

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



JESI B oy w4l
Pege ¢ D)l p 2>

Semnan University , Faculty of Chemiical, Gas and Petroleum Engineering, A Haghighi



2513 ES535 sy DL SLaK L s oyty o)

— du _—H d(p.u):_ud(p.u) u:{é}
dz Y dz dz 0

T . Shear Stress
dT - K d(p.C,.T) d(p.C,.T) )5
q=-K—= = - ol —
dz p.C, dz dz 2
dC I
JAZ = _DAB dZA DAB:|:5:|

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A. Haghighi



bj)&&)‘bo%%wﬂwyuéu)w_)ﬁ

C u

Pr=-2 : ( Prandtl Number ) L5y sue
K

goo_H _ Y : ( Schmidt Number )eusd! sac
pD, D,

_SC _ ,U/IDD :K/,OCP :O£ : ( Lewis Number ) yw ¢} 30
Pr Cpul/K D D

Lol o 5N 30 3585 b 4 Gl (SN g0 58 b L 9SOl s o 6

Semnan University , Faculty of Chemical, Gas and Petroleum Engineering, A.Haghighi



