
1-Leaching 



Hexane

UN? Un UN+ = lookg

C X=0

LN ? = 11 . 33 [i
100 + 100 = 133 .33+ UN

Lo A+B LN A +B+C

UN= 66. 67 Rg lookg soybean BN= 1 .5

A ConstantEysong

20 + 100
J B- Sokg NBNYer

Lo + Vz = L , + Vi = M = 120 NBo == A +C = 53.33

↓

Lo() + V((0) = 4 y , + ViX
↳ = 53 .33

20 = 51 . 33 y, + 66
.
67 X

· Lo

Sty= 0 . 169

(y0 ,No) -> (1
, 4)

Lo

(X2, N2) -> (0, 0) M

-
XM= 0 . 167 = y1 = X,

Nm=-10 o



Sooky Sookg 500 ky

↓Vo Xo=o ↓VI ↓Vz

-> 1 - 2 -> 3 ->L
yo= 1

Lo = 195 Li La

1000kg 195R A ↓ Vi ↓Vz ↓Va

X3 ?

WB4
.128

Lo+ Vo = 693 =Mr

Lo you Voxo = XM . M

XM= 0.28 ~

· (No, yo)
(104.(2)

Ni= 1 .97= ↳ = 408 . 6
, y1 = 28 = x1 Vi = M- L = 695 - 408. 6 = 286 .4· Mz = 408

. 6 + 500 = 908 .

6 I V2= 908
.

6 - 397 . 53 = 511 . 07

4 y1 + Vi(0) = XAMLM2 -> XAMI = 0 .
126 = Xz= yz Vz= 897 . 53- 392.68 = 504 .84

N2= 2.025=B - (= 397 . 33

M3 = 397.53 + 500 = 899 .53

zi+ 30%= 897 .532 XAM2= 0 .056 = X3= yz&

805
-

N3= ↳3= 2.05
= 392.68

oil extracted=50484(0.056) + 311 .07) . 126)+ 286 .4(0. 28)

195

= 0 . 886 = 88 . 6 %



&

:

·N
B=2000

~S

IN ? N= - y=

Ny = BE = Bla= = 16 .66

Best

My= En - LN = 1016 . 95 Rg



↓Vo=1500K
or B=0

Lo

-> E1000Rg YA=/

↓Vi
Co = 1000 (19 .5%) = 195 keg

B = 1000(80.5%) = 80519
N = 805

=
4 .12

Tas

M= Lo +Vo = 1500 + 195 = 1695k9

X=p = 0 . 115 =X

(1 ,
4 .12)

From Figure
Ni= 2. 05=

↳= 392
. 68

Ni , L
⑨ Vz = 11 -4 = 1695 - 392 . 68

1
= 1302 .3

Oil Extracted : 1302320
. 113) = 0 .76

·
M

XM= 0 . 115

10 ,0)



v = Song + = 3% No =
ZE =

3 . 34

& &

VI

↑ ↑ O (1
,

3 . 54)

lookg Yo. No
-> >

Lo = 22kg Li

yo = 1
② (3%, 0)

X2 ,
Ne

Lo + Vz = M = 22 + 80 = 102kg

XM:+V2 (3% = 0 . 239 = X =Yi

Ni = 1 . 5 = = -
L = 52Rg ↓

V = = 102 - 52 = 5oRg

(yo,
Not

-

-N-
i

(x - N2) 0 . 239



~usseem

Vo Vz = lookg Xz = 0

& &

D

-> -> Lo

B= 75Rg
N = 1 . 5

Lo = 25Rg (A+c)

Ya0 = 0 . 1

Lo + Vz = M = 26 + 100 = 123 No= = 3

XM = (01)+
00(d = 0 .02 = X Y ① (0 .

1
, 3)

Ni = 1 . 5 = = -
L = 50Rg

vi = 125 - 50 = 75kg

= I weto loo

(1)
·

↑
N-



-

Vi Benzene oil

& + = 1310 kg + 20Rg
&

= 1330kg
I N XN + 1=

-> = 0 . 015

-> >

Lo = 800 + 50 = 83oRg LN

B = 2000kg N = 1 . 85

A = 120kg
Lo + VNH = M = 830 + 1330 = 2180kg Yo == 0.

xm =

830.94)

+1330(0
. 015

= 0 . 3

Yo No

No = 2000 = 2.34 ① (0.94
,
2. 35)

N2 = O
>

Xz = 0 . 015 ② (0.015
, o (094,

235)
-

NN = 1 . 8 =

X2 N2

JLN : -

·
↑



3.O

Vi .
- N ·

V6
ov3 ·

v4

-> = 0 . 015

To
= 800 + 50 = 85okg LN

B = 2000kg

Yo= = 01

Lo + VN+ = M = 830 + 1197 = 2047 lg

xm=
830.94)

+1910
.05.·No

No = 2000 = 2. 34 ① 104
,
2. 35)

X2 N2

②)N2 = O
>

Xz = 0 . 015 0.015 d

IjMore Stages are required

↑↑
⑧D



-

- -

- A : CuSoy

C : water
-

-

1
B :

gangue

VI VN+ Xz = 0 8% xVn = 95% (1200) -> Vi = 14250
&

= & N = 0

92% Water

8 % CuSOy A in #N = 5 % x 1200 = Golg
* add

I

->
->

-
5 % CuS04 underflow

Do = 1200+ 400 = 160kg =B= 10,000 95% CuSOy overflow

Yo =140 = 0 .75 A= Gokg ↓
No = 1,000 =

6.2 y N

=
=3 9

C = 19
,
940

LN = 19 ,940 + 60 = 20
,000 Rgth

M = V , + LN = 14250 + 20 ,
000

M = 34250
(0 .

95 ,
6

.
25)

Xm=
250(8%

)20,
000(3x

= 0 . 035

Do

G
= 5 .8 stages



-

-

No== 2 .

9
Vi = 348 . 18

Yo = 1

D = 60 - Vi =
- 91 . 78

>
Na= 8

= 8.

XD = L_)- V, (70 %)

- 91 .78

V = 348 .78kg
UNH ,

Xz = c Remove 95%

& &
A = 244 . 15

1000 ky LN
& >

Lo = 257kg 5% 225 .7 %][B+Lo]

B = 743
A = 12 .85Rg

NONBS&

⑧

yo = /

M"

I
6 .Stages

oXI "
I

↳

(1 ,
29)

-8.)



-

-

Vi . LN

- -

W X2=0

- & lookg = VN+

loody LN
-> ->

Lo = 220 A= 6
. 24kg

B=80
B = 780 Rg

No = 3 .54

Yo = /

M = 220 + 1000 = 122okg"220(1) +100
XM = - = 0 . 18

1220

Nv = 1 .%= -> LN = 458. 82

YN= 0.2

Vi = 1000 + 220 - 458 . 82 = 761 . 18

X1 = 0 . 28



2- Humidification 



A

T = 37 . 82 a # = 0.622Da :

0 .
6223

.59

-- 0 . 023

Pa = 3 .59Kpa PAS
H ? b-saturation Humidity = . 622 x TPAS

% H? & Salvation? =. 622X 6612 = 0 . 043

101 .3-6.
612

relative humidity?

percentage humidity : from chart 53%

from Table : PAS = 6. 61 or (H/Hs)x100 : 0023 No : 53
.
3%

↑

-I
C- Hr
:No x00 = 54 . 3

or charb -

6 . 6)⑭30



H = 0 . 021 RgH20/kg DryAir Hp-F x . +2n = 00b

& 32 .
2C

Hp: x 100 = 67 . 5 %

ps = 4 . 824

from Tables:- HR =Ciy x100 = 68
.
6 %

↑
IPA 330

HR

- f-



T= 57 .2C

H = 0 . 03

Ap=?

Its :?

Dew point ?

humid heal ?

humid volume ?

↓-
DHp = 23 %

↳#s

Hs==

Dew poie= 31 .7
°

C

humid heat Cs = 1 .
005 + 1 . 881

= 1.0614

↑(57
.
2+273. 15)R

rH = (83x10*+ 4 .
56xH)XT

= 0 .98 m3/kg Dry Air



*&·is 822 !
↳

- 32 .

5a=
~ Haw 0 . 08

& 100 sal

Ty 48 . 8 % Hi= 0 .081 U9HO/Ry Dry Air



- T = E6.

- - Top = 40 .C
-

Adiabatic·
- A I

: 76 . 79

The 46
.32 H2 = 0 .065



Twet

fines

parallethalpy &It
65 !

# =0.07
Air



#
so

T

Twet = 36.2C



%
&APF4

%

H20/KgDryAir

be

-
Ap= 59 %

· - O H = 0
.011 KyHz/gDryAir

31 .

5

a 4



a -

%

- 2
32 .

22

-
H = 0 .022 Katy Dry Hi

b

......F
C

⑤
23.

9



or by calculation :

-

Cs = 1 .005 + 1 .88(0 .0145)

= 1 . 03

S

↑> Hyl = es(TG1 -To) Hi t
23 .9 0 .0145 2502.3

water Hy = 6) Hy = 60 . 95 = 61 i
--

y ↓ 43
.
3C = Th

HG = 0 . 333 m

G = 1 . 5 Guin 7
use Hy

C

-
·

Air 1
TG

, = 23 .PC 26.2 = T

Ti
S

Hy, -> Chart

I
H= 0045

%Hi - charb
into

--

[The Hyl)
⑫&min : (26 .7 , 61) , slope = Gamin = 7 .85/ G(Hyn-Hyi) = (c) (tin-+4)

YGmin= 1 . 896 1 .5 Grin

1inM S
Hyn = 147 .9 KJ/g

- Frust
T

- -

>
HY

"
3 .47x182

2 . 63x182

147.9 198 50 1 1 2x82I #[f(x]f]· 333436 .
66

TL2

30 .
02

3998

=3 . 19
z = HGXNTU

0 . 533x3 .19 = 1 .Em



-

Hy,?
110f = The

& I L = 2000 1bm/hft

KGa= 6 .9
- -065

E = ATUXNTU

a
Air - 1 Hy = (024 + 0 .45HT

TC
, =

85% 85% = T [0. 24 + 0 .45(0.0165)9(85 - 32) + 1075
.
8(0 .0165) =8. 8

Twil = 95 Hy = 30 . 8

Gain (Hyn-Hy) = Lax(Th -Tri)

Gminx (84 .3 - 30 . 8) = 2000 x(1) (110 -85)
-

Gain = 935 .7the........
if G = 1400- 2? 263083[0. 0908 + 0 .052620 +0 .099+0.08s

① HYz + 0.079

1400 (Hy-Hy,) = 2000 X1 x (110-85) =-08

Hyz = 66 .5

· h
z-x6a)x3

0 . 091

HY

I 0 . 099

M P Kara

0 . 1 z = 21. 6 m

0 . 0854

I 0
.

o



T= 65 .C

TDp = 15 .C
&

H = ? ~

Hp =? -

~ H = ? -

Cs =?

& A⑨-
15 .
62

Dew point. S
Hp : less than 10 % ar H= 0 .011g/

rykin#YHs- ?
so by calculation :

Its =G
I Hr-ps = 25. 18 - 25.78

. 622 x100

25.98

= 0 . 212

Ap= goll x100 = 5. 2 %-t0 . 212

no li on chart so by calculation-

CS= 1
. 003 + 1 . 88 H

~H = (2 .53 x83 + 4 .56x10xH) T 1 . 005 + 1 . 88 X0 . 01

= (2 .83x10 + 4 .56x10x0
.91)(65.6+ 273 . 15) = 1 . 026

VH = 0. 9756



3-Evaporation 



An evaporator is used to concentrate 4536 kg/h of a 20% NaOH solution
entering at 60ºC to a product of 50% solids.
The pressure of the saturated steam used is 170 kPa and the vapor 
space
pressure of the evaporator is at 12 kPa. The overall coefficient U is 1560
W/m2.K.

~

45364g/k
->

U = 1560

x7 = 0 .2 F -> 1244 T = 49 . 074 F = 4336 hf = 25) . 42

GC -

L = 1814 . 4 UL = 203 . 462

sta V = 2721 ·6 Hv = 2589 .

66

Ts = 115 . 102 24 XL = 0 .5 S = 2834 .S1 Ms = 2215 . 68

X.
S = 1744 .

55 Kw

e



Geankoplis 32.4-8

V

-
F: 43361g/h p = 51 .Epa A = 37 .6 m

Th S ? W ? j 2 3

Xf = 0 . 1

T= 21 .C
-

FXy = LXL SD
,

= (h2 + VHV-fhf

L = 2268

:2 F = V+ L
T= 1182

V = 2268 kg/h

=o .
As : from Steam Tables & 1102

p = 51 .1 -> T = 82 .2C As = 2230KJIRG
↓

SAs = (268(321)+ 2268(2657 . 68)

- 4536(74 . 4)

= 6418167. 84 KJ/h
3600

= 1782 . 82 kW

S = 18167. 84 = 2878 .

U = S

↑ Ax(Ts-Ti)

# - > Boiling point of solution = 1782
.
82

4 U6x(110-889)

1 at 51 .7 Apa

hu = 321 RJ/kg N ↑
2230

m2K

= 2
.
247

.1= 2247.1

-

↳sat-table &Toc-> 2657 .6815/kg

3-47 -

he = 74 . 4 RTIRG N



HW 

F= Sookg/n WI = 2270

Xf= 0 . 1
F Uz = 2000
->

Tr = 32

- Us : 1420

Ts = 133 . 46 en 3bar

XL= 0 . 3

FX f = LXL

1 = 166 . 67rg/h , Ev = 500-166 . 67 = 333 .33 1g/h Gokpa- T3 = 85 .
85

Ts = 102
, ET = Ts-T3 = 30 .46

Ts = 133 .
46

T== -E Ti = 125 . 3

T3= 103

DTz= DTi = T.
- T Temp oh

Tz = 116
. OS Solution

① Sxxs + Ehf = L i ke + ViHv
, ⑤ L = 300 -VI

⑥ Lz = 500 -VI -V2

② Lik + Vid = Valu + Lake

③ L h +Vie= Vils + Likes

↳ from steam Tables

④ vi + Vz + Vi = 333 . 33 Agth As = 2163 . 59

& = 2187 . 236 ,H2 = 2213 . OS

CAssume U = Vc =Us = III. HVl = 2713. 52 HVz= 2680 .28

X, = 0 . 13 Xz = 0 . 18 HVz = 2700 . 154

Xz = 0 . 3 from chart :-

hE : 120 UJ/KY

So = 192 . 47 Rg/4 U = 455 KJ/ke
U1 = 110 . 21 Kg1 he = 410RT/
Vz= 112 .

92 Rg/4 ULs : 4ookT/g
Us = 110 . 2 Ry14
L = 389 . 79 Ug14
Lz = 276 . 89 kg In

Xi = 0 . 128 Xz = 0 . 18

Xz = 0 .
3

Al = 6 .198m2 Az = 3 . 62m2 Az = 3 .74m2



2nd iteration
Am--

198m2 + 3 .6 m2
+ 3 .94

= 4
. 519m2

DTinew =At DTznew :Din Disnew =
DT

6 .19g 3 .62
->

= 8 .15x 7519 = 9 . 25x 4 .519 = 13 .05x

= 11 . 198 = 7 . 41 = 10 .
8 = T2-T3

= T,
-Tz Tz= 113 .89

Ti = 121 .
21

X T

hu (0 . 128
, 121

. 21) = 445 Xs = 2163 . 59 XHVl : (198 . 74

XT UF = 120 XHU2 : 2219 . 28

UL (0 .
18

,
113 .8) = 410

Hvi = 2707 .72 HVz = 2680 . 28

Ul (o ,
10) = 400 HVz = 2696 .

8

① Sxxs + Ehf = L i ke + ViHv
, ⑤ L = 300 -VI

⑥ Lz = 500 -VI -V2

② Lik + Vid = Valu + Lake

③ L h +Vie = Vils + Likes

↳

④ vi + Vz + Vi = 333. 33 Agth

S = 191 .318 v1 = 109 . 39 Ve= 112868 Ve = 111 .
067h = 390 . 61 La = 297 . 742

X.
= x2= X=-V

x1 = 0 .128xz = 0 . 18 Xz = 0.

A-T Ann As=H

= 4 . 52m2 = 4 .5m2 = 4 .53m2



-

- -

a- 182 . 4 Kpa -> From steam Tables

105 15
T= 115 .

55C

1-> T= 13iC,
BP rise = 131-115 . 55

= 15 . 4% N

-

D- 3 .
45 Kpa -> From steam Tables

O

T= 26.
276 (

BP rise = 82-26 .276L
T= 82

°

C

= 55 . 724D



V

F= 9072ngth -
Xt = 10 % zokpa A =

a- T= 15 .
6
-> Ti = 60

U =
1988

S -

p = 42Rpa (gage)-. S
Sp

= 42+01 .325 (abs)

Ts = 109
. 91'C ↳

S=? A = ?
↳

Xi = 50 %

O
47 : 60 & 15 .6a

>If = 200 & 489 b
-

-bo

Too
Temp1 Solution 550

100.58 => ↑
Hu

& 100 . 5

+ zokpa
= 2690 . 068

-

a - Fx + = (x) As = 2229 .9

L = 1814 . 4

V = 7257. 6 SXs = Che + VHr-Fhf

S(2229 .9) = 1814 .4 (550) + 7257 . 6(2690. 1) - 9072160)

S = 8958 .
71N

A=X9x100 = 296.
-Goo

--

b- Sxx = (m + VHr-Fhf Feed Temp &

S(2229 .9) = 1814 .4(550) + 7257 . 6(2690. 1) - 9072(100) We need Less Area

S = 8389 . 25 N

2
A = 277 .78 m

*



V

F=? -
-

Xt = 0 .2 13 .3Kpa A = 86 .4 m2

T= 311k
-> T = 51 . 1956%

U = 1420 w
-↑ u2.

S -

F(on = L(0 . 5)
Ts = 399 .31 = 126 .

15-.
= F #

As = 2184 . 788 S

xS = 0xAXDT ↳
↳

Xl =0 .5

UADT = -Fhf + Lhe + VHu

(Ts-Ti)

UADT =Hv-het+ L(m =

H
prise & 51 . 22

, 0 .

5
I 4f = 130O

h = 520k5/19

-

x 17 . 38pa

Superheatedtable- L
.

↑
Gob Hug 92

-
>e140 = 26725

I

-

NAD T

2662. 8 - 140]+ .
x2505-26628

= 9058 Ugh

g9058x100 = error 04a



Vi -
XF # p

25p-> L
F

·To amTF =

Ts = 121 .C

T ? T2 ? Ts ?

= 55 . 64

S

I
Tz = 65 . 45

① EDT = Ts-Ty = 121 .
12 - 65

. 45F
DT=T

= 12 . 56 = Ts-Ti 5

T = 108 .
53 *

② DT2=84 X12 .56

T.
-Tz = 18

T2 = 90 .6 d

③ DTz= x1 .56 = 25.

T2-Ty = 25 . 12

T3= 65. 48 N



Vi V3

-
F= 22680 %-> " ↳ De = 13 .65 kpa

X + 0 .05

TF-299 .9K 01 = 3123 02 : 1987 Us
= 1136

=Ts = 120 .962

zoskpa

Cp = 4 . 19 - 2.35X

S ↓ I Tz = 51 . 76

A ? S?

As= 2199.5
·T

EDT = Ts -T1 = 121 - 51 .76 = 69 .24 ↳3

XL=0 .25

FXt = (XL AT=D
·

22680(0 .05) = 1(0. 25) Ti = 107 .98 XT1 = 2235.145

L = 4536 AT = DTix2 = 20 .44 = TI-ThTz = 89 .53 &Tz = 2288 .
8

Vi + Vz + Vz = 18144 &is
= 2377 .

65
? ?

Assume VI = Vz = Us OSX = Fepf(T-TE) +V
. Xu

↳ -

6048 CpF = 4 .07 ② V , Xi = B . (p . (T2-Ti) + Value Ly =
4536

2 2

↳ x1 = 0 .068 Cp = 4 .
0302 ③ Ve Xz = LaCPLTs-Ta) + Va &Us

S
⑮La Le

d

↳ x2 = 0 . 107 Cp
= 3 .94 12 = Vy-Ls

↳X3 = 0 .25 ④ Vi + Vz + Vz = 18144 Vz= bitz

S? Vi? Va? Va? V .
= F- L

L = F-Vi

G Equations 6 unknowns o

might need and iteration



-

T

Tz = 37.52 Vi O Nouprise
X

=
=0.)

-> 676Rp EDT
= TS-Th

Oy
= 2271 = 95 . 11

30TS= ↑
T3 = 38 . C

p = 58 .6 Apa
+101 .325 I

DT1 = 13 .45

-159 .925pa = Ts-Ti

Ts= 113 .2%
X= 0 .5

Tr= 99 .

72

FXf = LXL DTz = DTi X
DT = 24 . 657

L = 2721 . 6 T2= 75
.04

3

V . +Vz+ Us = 10886
.4 * DTz= 3694

T3= 38.1

SXs = VX, X

VX ,
= V2x2 X xs = 2220 .

9
&

Vexz = Vsxs X M = 2257.25

A = 2320 .44

x = 2410 .52

&



#
Vi -

F= 22650

22.445

XF = 0 .) # ↑1uTz = 2 . 45 + 51 .
65 ->

S Tz = 51 . 359

= 54 .
12

= 12 .
6

TF = 26 .7
°

C 01 = 3123

I
Oy = 1136

Ts = 121 .C

* Ts-Tz : EDT = 121 . 1 - 54 .12 = 66 .98-*T

=
= Ts-Ti

T = 108 . 5

↳3

- DT1 =(12 . 6) = 19
XL = 0 . 5

Ti - Tz = 19 . 8
- BPR = 1 .78x + 6 .22x

88 . 7
·

up
= 4 . 19-2. 35X

- Al : Az = As =?
Cp = 4 . 19-2 . 35x

- S ? Economy ?
FXf : LXL

↳= 4536

Vi + vz + Vz = 181440
Assume Vi=Vz = Vs

V= 6048 Cpf = 3 . 955 Sx = Ep+ (T, -Th + ViX ,

E x1 = 0 .136 Cp = 387 V . Xi = h(p . (in - Ti) + VuRz

↳ Xz = 0 .214 Cp = 3 .68 Vixu = <(pu(Tg - Ta) + V323

X3 = 0 . 5

4 = F- V, ⑤
Lu = F- V.

-U2

* 6 unknowns 6 equations of ↳ Vir Ver Var

n- Lar su

Economy : E



-

im
F= 4
->

C = 4 . 18
X+ 0 . 1

U = 3100 W/m?R

TF = 294K Uz : 2000 W/m!R

Ts = 120 .96

&
cos

- Wa = 1100 Wi!R

p = 205kpa

Xs = 2199. 48

EDT = FOR

① T = 50 . 706

DT1 = 13 . 08 T1 = 107 .88 &s ? = 2199.48

X .? = 2380 . 3

Di = 20.294 Th = 87 .606 Xz ? = 2288 . 6

23 ? = 2235 .38

DTz = 36 .86 Ts = 50.946

XS = Fcp (T,
-TF) + ViX, ↳ = 0 .

8
S

[F-Vi) v, +Vz+ Us =2
ViX1 = <CpCTn-Ti) + V2X2

[F - Vi-V2)

Vaxa* Lcp (Ty-Ta) + Va is V , = 0 .9 -

V2= 1 .
06 -

V3 = 1 . 22 -

Al = 89 m2 S= 1 .64 -

Az = 52 . 8 m

Az = 59.83 m



X5 = Ecp (T, -TF) + ViX,

ViX1 = <CpCTn-Ti) + V2X2

V2xa = L cp (Tz-Tz) + V3 is

-

-

&)



V

Cp = 4 . /RJ/Kg

F= 45354g/h -
X+ = 0 .02

latm A = 69 . 7m
->

- T= 311k T= 373 .21

X= 2256 .5

S -

is =30322
* no Bp Elevation ↳

↳

A: Xi = 0 .03

4535(0 .02) = L(0 .03) S&s = Fcpt (T.
-Tf) + VX 19/ · 15/kg

L = 3023 . 33 - SXs = 4535x4 .1(373. 15- 311) + 1511 .66(2256 .5)

V = 4535 - 3023 . 33 = 4566089 .0 K5/n
= 1511 . 66 Ugh-



V

Cp = 4 . /RJ/Kg
- -

F= 6804 Ug/h -
-

X+ = 0 .02
latm A = 69 . 7m

->
T= 311k T= 373 .21

X= 2256 .5

S -

A = 69 .7 L?
is =3032u = 1810 . 53 V ? S

XL ?

↳
*S = Fop(T -Tf) + VM

+

↳

4566089 .01 = 6804x4 .(x(373 . 15- 311) + V . 2256 . 5
Xi = ?

V = 1255 .
2 N

L = 6804 - 1255 . 2 = 5548 . 8 Rg/h N

Fxf = LX)

6804(0 .02) = 5548 .8XL

XL = 0 .0245

= 2 . 45 % ↓



V

hte 15 .6 = 65 . 483 -F= ?

-

Xf = 400ppm latm A = 83 .

6 m2
-

T= 15 . 62
->

T= 100° U = 2270
mi R

-

[Ts-Til S -

&

X.
S = UDT

.
A is 115 .52 s

& S = 22700 x (115. 6 -100)x83.6 x 3600

m2 .R Toc

↳
X . S = 10862549 . 28 RJSh = F .

nf + LhL + VHv ↳
10862549 . 28 = F(65 . 483) + 6(419 . 06)+ (f - 4)2695 . 6 ① Xi = 800 ppm

FXy = LXL

F(400) - L(800) = 0 ②

F = 6735 . 157

L = 3367 . 57



Geankoplis 32.4-10

d

V = 4536 U = 1988 W/m2 . R

Cp-4 .06 Fr - A ? S ?

Fi ? p = 15 . 3 Upa

T= 15
. 6%

SDs = F(p(T-TE) + UCHv-m)
D - -

X7 = 0 . 05 Th

-
sat .

Table
-

↳ X from table :

O

:2 I ↓ 215.31pa = 54.3(
& 15 .3 pa = 2371T= 101 . 32 kpa -

Ts = 99 .972 ↳ i F . Xf = L . x
↓

(F- V)

(x0 .05 = (F- 4536)x0.5

L = 0 . 5

↳ F - 4536

F= 5040 Rg/h

Table& 101324pa AS = 2256. 3 RJJNG

Sas = 5040X 4 .06x (54 .3- 15 .6) + 4536(2371)
= 11546750 . 88 Kiln = 3207 . 4 ku
-

3600
① S=65088511 I Right

② A=T- T)

= #32097 - 343)

= 35 .
34m

1000



4-Drying 



A = 0 . 4592m2 Es = 25.4x10"m Us = 0 . 865

H = 0 .
01 Ug H20/kyDryAir Zm = 0 .61 XIm kin = 43.3

TD = 65 . 6
%

C Trad = 93 .3
%
C = 366

.45K

V = 6. 1 m/S 2 = 0 .92

(1+ ((T - Ts) + (T- Ts) = x(Hs -H)

① hi = 0
. 0204 as ② um

:himum+2/RsG = pxv

p= Y

un=List~ = (2.
23x10 + 4 .56x1)T
1 t 10.01) x (65 .6 +273.15)

v= 0 . 974m"/KgDryAir UK = 22 .

03K

It
=Ugh- IgDry Air-Rgmixu= lol a

③ Cs = (1 . 005 + 1 . 88H) X10

Demixhe=mixwrytis (1 . 005 + 1 .88x0 .01)X10
-

in mixture

= 1023
.
8 YugDry Air . R

G = 1 . 036xxs = 2271 . 6

he = 0 . 0204 x G8 = 62 ..45 W/m2R

④ ha = 2x5.

676X10 ⑤ Tw ?

- S

= 5. 22x10 XIT

~

* By Trial and Error guess an initial value for Ts #
Tsc Tw

initial gress ->Ts = 302 Xs = 2406
Tw = 28 .

9C

1- is =? Steam Tables -> 2429 .8 Its= 0 .05

2- As =? Psychrometric chart -> 0 .0275

(1 +((T - Ts) +(T - Ts) = x(Hs -H)

(1+3)(33875-Ts)45T =x1000x(0 .0250 Rc=hx0n)(T-Ts+
umTRT

1023 .S

Ts = 313
.
22 = Hoc + 302 = 1 . 34x18319/23 = 4 .83in

2nd Trial -> Ts = 32 .5) -> 13 = 2423 .85 -> H= 0 .0315-Ts = 305 .95 = 32.8 32. 52

3rd Trial -> TS = 32 .
8) -> X = 2423 . 136 -> Hs = 0 .032-> T3 = 305 . 96 = 32. 8 = 32

.

8 X



- ?

- -

&
~
-

- -

① mass of Dry said 15 = 1500180%) = 1200 ②
in-out ach in

X1
= 2

= 0 .25 ↳x (X
,

- Xa) = G(lt .
- Hi)

1200x) . 25 - 3 . 01 x10 = G(H:
- 0 .05) # 1

Asi = CpsTsi + X+x C2xTsi
-

Xu = Pos
: 3

.
01x10 I Ls (Itx - Hsz) = G(Hy, -Hyz]

Its = Cp> Tsu + Xizx(1xTsu
]Hs-Han = - 36 .94

③ must choose maximum between inlet and exit Humid volume HYz = (1 . 005 + 1 .88H2)(TG2) + 2500H2

VHz = (2.83x10 + 4.56xH)T = 1 . 183

92
= 176 .982

VH = (2.83x10 + 4.56xH)T = 1008 1200( 36 .94) = G((1 . 005+ 1 . 88H)x60+ 2500) - 179]

Hax G = 1 .183x10 ,560=m = 3.4 - 44328 : [29638])2612 .H -160

max Allowed velocity -> 1.5 m/-1 .5x0. 2 = 1 .2

m2 (4d4X in = 3.47 -> d = Im

-bos
-10,5

IG-DTA⑪ Find Nic for Zone 1
,

2 and 3. DTA =? &Tim = In tA

Enthalpy Balance on Jone 11

-
O

↑ T

GTGB+ Ls TSA = LS TIB + G TGA

DT2 35.37

: R -> locI
3 .01 x103

L (IB-HA) = G(ly-HyA
DTB

-> -
DHSA = CpsxTSA + XICTTsi = 0 .85x41 + 0-25x4.187x41 = 77

. 77

O ②HYB = (1 . 005 + 1 .008X 0 .05) 129 + 2500x0 .015 = 170 .8

O ⑳ 1200(35 .37 · 77E) = 10560(1708HYA)Hya = 195 .6 ->H = 0 .04306

um

O

si 0..015I
TGA = 63

,
CTA = 63. 4) = 22 -> DTM=2 = 47 . 6

↳stone3 (NEG)Il = Tata 1
.386

TGB + TsB unknown calculate real TSB

① Assume Value for TSB = Wet Bull Temp -

AT ? ATAN
: 22c

of Air at inlet Humidity (0 .015) + Assumed Since 41 .32 492 keep current AT = Gol-262 = Slic

& 41 , X2

~

↑
on

enouTemp -> (115
°

C) will be corrected values calculated A TIM =

=
23

at 115 + 0 .015 Twb = 4ic DTb = TGB - TSB = 129-41 = 88° NEG I=GA-Tai
27 .56

Ls (Hsc-HSB) = GX(B)TG2-TGB) DTz = 135-100 = 35C
==00

88- 35

1200 (86 . 2 - 35. 37) = 10
,
560x1 . 033 (135- Tab ( DTm = Tu

= 37 .5

TGB= 129 . 4
°

C # 115
NTG =E = 0.0

-

⑤ NTG Told = for zone 1 + zone 2 + zones ⑥ Hea =

G G = @H)+
G(ItHe) Average gas

- 0 .109 + 1 . 386 + 0 . 104 = 1 . 59 G = 74560(1+0 .05) + 10 ,560(1+ 0.043) mass How-rate
2

⑦ ua: gas = 115 Wi G=86 = 0 .96

⑧ Humid heat at the ends ↓
(3) = 1. 005 + 1 . 88740

.

043 10

① Hoa=056 = 8

I 232 = 1 .005 + 1 .

500
.

05 1
.0332

Cs Average=
lo

= 1 .056 x1000 = 1056 .
6E ⑩ Length of Dryer = 8 .

82x14m-15m
Long Dryer.

lg Dry Air .
R



↓
sameas 24 .

4

I R=
Rc =x

0
. 22

. 3 X 45 0 . 55

X2 X

t = Ls(X1-X2)

Rc = 2.
05 RaxA

Ls/A = 24 . 4

t = 1 . 785h



- A =
.
4572m2

#
V = 6

.1 mis

Tair = 65 . 6°

H = 0 . 01

hc =

a Rc =? -> V = 3.
05 b- Tair 76 .7

0 v = (2.83x10" + 4 .
56x10" H) ·T

= (2.
83x103 + 4.56x10x0.01) x(65 . 6 +273.15) Tw + Xw - will change

= lominerThe gmixtea

p = 1 . 036 x 3 .05m/s = 3 . 162ky x
3600 = 11384 .55R9mz . S

o . S

hc =
· 0204G = 35 . 865

VH = 0 .974mmxW- IgDryAireocRt

I he wont change -> 62 . 45

Rc=xCTD-Tw -
-Tw psychometric chart at H=0 .

01
+ ID = 65 .6

= 28 .92 - X = 2432. 418

Twz = 31. /C

xwa = 2427 . 182

Rc=x(96 .7 - 31 .1)
x 3600 =22

2427 .182x1000

1

Rc = 3. 865x(65 .6-28 .9) =5 = 1 .9482)32 . 418

Shortcut methodFor a Example 33 .6 .3 Rc= 3 .39 -V= 6 .

Re =? -> V = 3 . 05

Reh
pos
↳ Rexvas

↑&90
-> Ra = 1 .947

2- 21 = 25 . 4 - 22 = 38.

(s = Rxz,A, Ls2 = BXZzAz Summary :
* Decreasing velocity - Decreases Re a V"

-

How time will change
?

I
will change based on thickness * Increasing To - Increases RC

= constants

* Increasing L - Increases time needed

= ->
tr = 1 . 5t



e
-

Tw = 80

TD = 120 -
v = 2 . 59t/3

Xc = 0 . 09 1bH20/1b Dry solid ① L -> OXEXA =

10 X((0 . 0833) = Lobby said a

t = ? ② A = 17th

③ Xi = 0 .
2 ④ X2 = 0

.09

⑤ Rc =?

Q

I
V= 14 .9 FE/ID Dry Air1

.

1
H = 0 .0135 bH - 1 . 01351 mixture x IbDryA

16 Dry Air 14 . 9 EES

= 0 .
068

G = 0 .068x 2. 5 x 3600 = 612 . 18 Ibm
n . ft2

ha = 0 . 0128 Go he = 2. 171

Rc =

h
steam table at 80% = 1048 . 3 blullbum

Rc = 2 .171x (120080) = 0 .0828

1048 . 3

t= x
(0
.20.07 13 .27 h



Un=0 (no conduction)

>
A = 0 . 3052m2 2 = 38 .1 Xom

v = 3 .05 m/ Tr= 93 .3C

TD = 65 . 6
°

C E = 0 .95

H = 0 . 0 Ts 232. 2
°

C

Rc=? Ts ? -> Trial and error

Rc =
(hc+XRCT-Ts) + UMCTR-Ts)Rc=T-T

&S

h = 0 . 0204 Got
(1+R(T-TS)+(TR- T= (Hs-H

G = pxv

p ? -> From H= 0 .0 + TD = 63 .GC (T-Ts)+ (TR-Ts) = (As-H

es = (100s+ 100HX0
,

Ur = 2(5.
676

= 1024

Assume Value for Ts -> Ts= 30

① hc ?

UH = (2.83x10 + 4 .56x10x0 .01)(65 .6+273 . 15) I
②

Ts New = 31 .
08

°

C

As = 2429 . 8

1024

1-- Hs = 0 .028

(33895Ts) +5X-T 13645Ts)=0x100010020
366 .45 - TS

Tw = 28 .9
°

C X = 2432 .418
-

UH = 0 .974yair

p=y

= 1. 0369 Trial 2 -> Assume Ts = 31
.7 X3 = 2426 .5x10

Its = 0 .030s

G= 1 . 0369X 3 .05 x 3600 = 11385 .83 (338 .95- Ts)+ (366 .45-Ts) = 2426 . 5x1000 (0005 -0 -0)

hc = 35 . 869

TSNew== 31 .7 d

Rc = hax(T-Ts) + UR(Tr-Ts) = 2 . 583
XS



->

.
-

Tw = 11997
-
- Hw = 0 .

0786

& & 13
,280 Ibm/h

TD = 2039F

Hz = 0 . 0562

> ->

C O
Ls = 7001bm/h X2= 0 . 0374

X1 = 0 . 4133

Ally = 0 .3

X= 0 . 0959

Ky MB = 30. 15

① Hi ?

↳ Xi + GHz = LyX2 + GH) ⑮IbmAir
700 (0 .4133) + 13

,
280(0 .0562) = 700(0 . 0374) + 13280(H1) Ibm DryAir

Hi = 0 . 076

① constant rate period
-

R = KyMp (Hw -H)

↓2 0 .0374# tTGI I -B(Hw-H)

x&X= d

t=B (H-1)

Balance on this

[x +H =1+ -
=

t=x-

He= 0 .059 t = 4 .2h

② Falling rate period

R= Rex* = KyMB CHw-H) ·*

=
= * /KyCHw-H) . X

H

Xc (Hw-H2)2=+
x Xz(H - H)

t = 0 . 467



Seader || Chapter 18  

= amount of Cotton Dried? 16 tray

-

#
= 6699. 245 &Dry Cotton per tray

- -

We**1 .5 = 0 .
045m Nume of way

#20 amount im Cotton

↑
· 95 #20

*
Ga/Dy tem = 66 .oB20 #69.4 lb

TbDrycotton --

↑c = 0 . 4 AirF Wet Cotton = 135 . 4 wel cotton

· #B For + Kay &D = C66 .6 11b welt cuttom

hi FEz

↓ b Constant rate period ?

69..4/1 Ib

↑I ↳
h= 0 .

0204 Go =441 . 24 kg

↓
↳-T Rc = 0 .073

16 . 23772 G=b
.69am

n . m2

Xi = ? Xc = ? X2

h) = 10 .46K

= 1 . 85 RTV/h . FE · ·F

A wayso get X, and X2 from EMC curve From psychrometric chart
-

equilibrium moisture content at Th = 1607 Steam Table

↑
Tw = 118 .77

,
Xw = 1026 . 5

a

↑
X1 = X= X

*

t = 31 . 6h -> neglecting sensible heat

= 0 .95-0 . 04=

/
Xe = 0 .4-0 . 04= if we want to include sensible heat

Xz = 0 .1 - 0 . 04 = 0 .06 R=Tw)

⑮32. 24

-
de

Eidal: In + 32.2h + 37 .7h

= 70 .
9h

=-

In
=-

t = 37 . 95h



↑c = 0 . 4
Air &C

Tw = 60C Ls = Dary XV

·

S S bry

v = 3 .5m/ 1600 X 1x0 .5x3X8 = 24

D = 1600 Ky Dry solid

m3

&
Constant Rate period

① t==

zix(160 -60)

= 1 . 26 x18"= 4 .53
② R=Th R 2357 .7 x1000 -↑
③ n= 0 . 0204 G h = 0 .0204(8996 .4) = 29 .E ⑥

0. G
·S ↑

& G = BXv ↑G= 0 . 714x 3.5 x3600

From psychrometric chart Th = 160 + Tw = 60c = 8996 . 4

↳
v = 1 . 4 m2/Rg Dry Air

J== = 0.

H
=KYHAir

Steam Tables at 602 XW-2357.E

Falling Rake period

t=

= = 195



i
↑ cylindrical shaped Tw = 60c

TD = 160c

xw = 2057 ·7 UJIy
Constant Rate period 2= 0 . 5

V= 1 .95 m/s

①t=

② R=-T

How to find h?

Nre > < 350 ?

↓

Re =
ExGe 0.x5

Given : dp = 0 .0089Em

M = 0 .
072

Re = 0 .00897x 4500

0 .072

= 5607350

0.59

h = 0 . 15141 = 149

R = 6. 319x183 = 22. 15

Ls = 1600 X (0 .5x1x6x104x-0 .

5

= 24kg

A = ? =
TTD. L = Yx(Y)x" = 0 . 0184inch = 3 .

02x10
*m

3

tray Volume = 10 .5X/X6x184xEe0 .

5
= 0 . 05m

number of packing (Cylinders)=87
= 49, 700

surface area of cylinders = TDL + 2 = 2.53 Xo

A = 49750 x 2 .53X18" = 12. 6 m2

t = 0 . 0334h = 2min

b-falling rale period
t=) = 0 . 1544 = 9 . 2min



-

V = 15. 15 x 14 .8 x 0 .95 = 1 . 68x10m Assume HR = 19 . 5 %

S
X -> X2 from EMC curve

·

DL = 1 .9x18 ent ** = 0 .04

X , +
= 19 z= 0 .75 cm

X2T =
. /

①X = X+ - * = . 9 - 0 . 04 = 0 . 86

② Y = X+2 - * = .

1 - 0 .04 = 0 . 06

③ from 2 sides is dried -> 0 .5X0.95 = 0 . 375

t= = 44035as)
T2X1 .Tx106

t = 22 . 8h



X = 0 .4 -> Xz = 0 . 02
,

L = 99 . 8 kg
A = 4 . 645 m2

=

·T ① constant rate 0 . 4 - 0.
195

-- 29
~

X2 = 0 .02 X1= 0 .4 ② Falling rate 0 . 195 -> 0 .02

0 .195

X R YR

0#0.195 (0 .
663 + 0 .826) + 05 10 .826H 0 .195 1 . 51 0 . 663

&

0 . 13 1 . 21 0 . 826

+
006501((1+ : 408) + 0.0006542 0 . 1 0 .9 1 . 11/

0 . 065 0 . 71 1 . 408

t ..........
= - 0 . 309 0 .

05 0 . 37 2
. 703

0 . 04 0 . 27 3 . 703

t = - X- 0 . 309 = 6 .
6 0 . 03 0 . 181 5 .

525

0 . 02 0 . 107 9 .
346

trotd = 6
. 64 + 2 .91 = 9 . 55h

--

· t = 2 .9 -> Constant Rate

t**

t = 6 . 324

total time = 6 . 32 + 2.91 = 9 .22h



5- Crystallization 



a C ?

T2 = 19°

S = 8 .6 kg BaCNOs)-
V

10 % x 100(0. 766) 2 lookg H20

↑ = 7 .66ky XL=% = 0 .0

Xws = 1 - 0 . 079 = 0 .92

looky
-> T30. 6 kg Ba(NOz)a Mass Balance :

looky H20
F = V + L+C

XBa(03)2 = 0 . 234 component Balance :

XH20 = 0 . 766 C FXf = (XL + C
& ↳

Xc = 1

C
CBa(NOs)2 100 = 7. 66 + L + C

&

100(0. 234) = Lx0 .079 + C

1 = 74 . 853 c = 17 . 484g

be S = FUg Ba(NOs)/100 Had

X = 0.0654

100 = 7 . 66 + L+

100(0 . 234) = Lx0 .0654 +L

L= 73 .
7 lg c= 18 . 58 kg



↑
looky- ->

L X450 .
35 - &T= 3631

X(x = 0 . 254 ->&T= 293K

↳ C

a- H20 required ?

-

=Ky Llo + Ug20S = 28.

?
UgH20 = 1857 lg HO

crystals obtained ?

at 2931 gHd = Ughe
Rgschlich T857+? PgHc)

V 5% (1857 .14)
= 632 .32 Ug Hel Dissolved

↑ = 92. 857
Re Crystals = 1000 - 632. 32 = 367 . 67 My

b 2857 .14 92.857

TlookyKc) &
F = V + L +C-> ->

1857. 14 Ug H20 L 1000 = 0 + 0 .2541 + C

XL = 0 . 254

L= 2365 C= 399
.3 kg

↳ C



[

-

1307

10 ,000 Ibm sof

0 10
,000 = L + C

-> ->
XF = 0 .

32 L X= 0 .233

XFA20 = 0 . 68 10,000 10. 32) = L(0. 233) + 0.5467C

Cpf = 0 .F

↳ C L= 7243 . 4 kg C: 2756 ug

Feso4 .TH20

453 .
6/B

he = -h7 = 4 .4 p(a)/myxma 252 .16
= 28. 49

Ibm

9 . H20Mw = 126 .I *H2
= 0 .453

Feson = 152 X = 0 . 546

②

q = F(pf(Tz-Ti) - Che

q = 10,000 x0 .7(80. 130) - 2756x28 . 47

q =
- 428463 . 32 Blu



Ti = 54. 4%

F = 226849 S:zo

-> ->
XF = 0 . 325 L X7 = 0 . 236

XFA20 = 0 .675

CpF = 2. 93

↳ C

MgSO4 · FH20

hc =- hs = 13 .31x10gnd = 54

Xx = 0 .488
246 .

49und

F = L + C

2268 = 2 + 2 C g = Fcpf(Tz-Ti) - Che

= 2268x2.93x(283.2 - 327 . 6) - 801x54

2268(0. 325) = ((0. 236) + 0 .488C = - 338302. 6 kJ

C= Solky 1= 1467kg



Crystal geometry and size distribution || Seader - sec 17.1  

>

= a2) be· ax2ax39

↑

= ↑ (5) = (219x2aacaxsal)
DpXD [ =*

=Sa=
v-

Y = 0 . 696

Y = 0 .
725

provided culated
-

U ↑

Ste To
&

i
1134st

O

↓
① Desus = 0 . 57mm

② Dw=xiDpi = 0 . 633 = 0 . 633mm

③ DN=
0.431 mm

④ Dr: T048mm



Nucleation || Seader - sec 17.3.2

Crystal growth || Seader - sec 17.3.3

-

B = exexp)(2)
04 = 2 B = 10 x exp(16tX0 .

028x0
.
0386x6.022x10

(3x22x(8315x125+293.57(3x\n(2)2

25

① B = 2 . 23 x10

2 For 4 = 1 . 5 B = 2
.
55 x10'

3 For 4 = 1 . B = 0

#000
= 0.

0518

0 .12
6. 22x1026

↑ A

B = exexp)(2) = 32 Try 50040 ,
so

↓ ↓ X

28315 298 -

S Ba
S

50 1 .25 X10

40 2.34x105
38 16 .64



Seader || Chapter 17

↑ 50 % (troxf)

F = 5000 1b/h 80C 30

-> T

↳
Xy = 0 . 488x5000 = 2439

.
8 1b (NH4)cSO4

[ *

↑
= 2560 Ib H20

V = 50% (2560) = 1280 .
08

es -> 78 9/1009 H20 water in solution

I J
e 800 -> 95.39/100gH20& x128008 = 1984 y

C = 2439.8 . 998. 46 = 1441 . 33 lg



-

↑
V = ? Basis 1000ky Feed

100% 32

0 .9

-> ->
L=64

= 151 .22XFi = 0 . 868 Urea
=

86 .8

H20 = 132
~

XL = 0 . 574

↳ C = 0 . 868 X 1000 X0 . 9 = F81 . 2

& 1002 -> E3o y/1009 H20 Feed 90% sabrake

[30x0. 9 = 657 glogH20
&↑ & 302 -> 1359/100gH20

-

-- water evaporated ?

C
H20 Balance

(151 . 22- 86.8) = 64 . 42 kg in L

132 - 64 . 42 : 67 . 58kg

Fraction water = 6758 = 0 . 52



-

V = ?

1807 espsia ↑ 857 0 .58 psia

Mason = 2054 .5kg ,
F= 5870lb/h

0 .2511H20 = 3815 .5 ky , XF = 0 . 35 10
.75N

-> -
M = c + L

Fa C = 0 . 25(C+L)
->

R= 10,500 C -0 . 25C = 0 .25L 0 .95c = L
%. 25

80f 25 psia C

MgSoy = 2887 . 5 ↳ From Figure MgSon · FHz0

H20 = 7612
.
5 X=W MySon

Mutotel

= = 0 .488

MgSO4 Balance

2054 . 5 + 2887 . 3 = 0 .488C + 0 .288

4942 = 0 .488 + 0 .288

↳ 0.95C
-

0 .25

C = 37211b/4L= 11
, 164r &
3721bx

= 44
. 652

V=?

950)a
a 5870 + 10,500 = V + 11164 + 3721

For Feed (2)
= 1485 /M

XL = 0 . 28

Myb0y in
water



F = 1500 1b/h 100 zc

XF = 0 .5 S = 91 .89
-> -> ngwater

L

XL= 0 .4786

C ? 7500 = L +C

↳ <500 10 .5) = ((0.4786) + C(0.6)

Feel ·GH2O

162 . 2
X =

T52.2+ 6x8

= 0 . 6 ↳= 6178ky C= 1322.07 My



1

2

3

4

.
Feed Feed Cry V L

Enthalpy Balance & malf,
+ mfue + @ = &He + HV + HL . L

w

-
- -

① XF1 = 0 . 36 e 180 -> H = - 3

② XF= 0 . 295 e 80 -> H = - 44

③ X = 0
. 488 e 85% -> H = - 148

④ X = 0 . 28 e85 % -H = - 43
-

⑤ Hr at 857 + osspsia = 1099

&
-
-

4

Q = 1084334 Blu/h

-



Given :-nOxalic acid crystallized
102 C

Cp
=

0Caa
-> ->

100g H20 L Hc = 8580 x0 . salmd = 7644 · Fcl

&
oxalic = 82 = 0 .San is

↳ C

O 84 .49
TogH0

Feed = 84 .49 Oxalic And X 0 .95

C= 80 .
2

&422
-re

g = Fcp(Tz-Ti) . An

= 184 .4x0 .76(10 . 6+00) - 7644 .78

Q = -20173 heat must be removed.

-


