REACTION

REYAD SHAWABKAH

U
A




Recachon 19 th

Qc _2020

gel’\P@[ PPG.CI‘H:TY\ Fq;\.lﬂtl.gn . (-l'm@f";l'_’glﬂ ﬁxng\
a,A N LsR N C X K{D

(”’.{'C‘SOV—"FS r-sJC Tea (\J(\-O(\ >

ht?h’)r?g ENCNAS, ,QX N

> )TP H’hg enoas fx_n ( yi 'r)hﬂS&u;Qxf:Q[ﬁf\‘c; Cac ‘-fan)
o Eevasie =T

\ Trievecsible.  £xp

> ED‘H’\(’.YYY]Q{) Kxn

yvnon- Tsothemmel Rxn

Rate. of  reackop:

é‘ ﬁ(‘)f’/ral (:C)fr(\ <--_>g :EC) ke cs\(;, eal 2‘7(\-{\
oo VAN

£ v at .
Reate ”E’ Keachon N v Avme N number c;JC mal, q-,F-gPeég
. Hme
" - | ANA g LConsYont  \uolume, ~ Txn, we, Con wpile ik
e e A
\l dt wh - Concentration —termm
_ ACA

)
\
O_
Z
)
-

)

RENS o=\ NP
)

[vom general b eq 2 we. honse

A — o - &« = ©J

_a -v C a

Scanned with CamScanner




19™ oct

L B

I JdNe = U dnd
=~ Jt b JEt S d " dg

i Bule Ren thal is wsing o r‘@s\;ﬁ.n s depends on _nabure

(
of compunent (S hstance) 'H’BQ?' /-'1‘5(‘4‘1)'/3905’5 ?[?rd— A
7 , A9 7

Alley o CxN
= 3

aA-J—le > C( ._‘l;ﬂLD"

_TK: AR . beey F€Cl-r:4/)'/'_ & — §i—o.'(kiomr)hru
—J —)

e |

A, b B s c C dD
fo & (=& c
A = 'CA- g e\e,menw«v:c L A B
elementany
o | 0 ¢ ’)

i

L xn i . Non- EZ\GY‘(\P(\\—CL’\[L\S

-
{

b
e 1‘. A e

S ‘Peavini CeacBo 0. Constant.

b . -Ta => Gpobor = - b e @ b
fo. &

b a A

Rate of von  _ Gake of ¥n

Shichiomoj §*o\‘ch6m~thj

be e O e = =t PA‘C\C.CQCB
< —_ s CA (.8

o 2o p Tpe=rdr od kO

d A Gl 1 A =R

veveraie  Rong:

k,
O\P"‘?bB ?C_C_LO*D ]

©L

Scanned with CamScanner



Hh

g Oct
o | o b ¢  _d
A -@\C—\ C—-A C = I Cc. C
f ' y 2 ¥ = (>
| \ \ 3
\"?L\‘a“'\‘ D ;g(\v?(anr 'L\\‘\‘\(-’Ca -~
%W»\O\\ Ooes roace Wb A;Q‘(},e(@{\'\— Q/‘(‘N\ ‘-\&\J‘(’i‘*ﬁ N 'o\fi‘?
S - -
o
Gzl i bide K
@ on\ui\;lﬂ\ﬁav - -
<
_— = w,  |-c* c* N\ C Ci
A
® 1K)
k{; N €_.C{V\i]«'h\((om C’@m(’\\—nﬁ*’
C.C d e s N
t b < Cnr\ — k\ { (‘—(‘Jfrx}q(‘x‘fc)& \
= == &% i \
C’o: Cb kz \ \\,.c(:,f:'\_d(()’cl /
| ¢
ook le by ot |
AR ks b j
TN P A why is_concentrabionel A

A Cig \/ _}g\ (;\'(:\I‘:p(ex\\’ ?n:m (’cxﬁC’: B?
A l “\>§>( e ng\?Q(\o\ an S\mic\r\iome&)

Scanned with CamScanner



k
Mo ,
“The aonercd Mol bq\a(xce.‘ (
- riﬁ \ > AL ¢
ac; i " \ @ W\q‘iu’ ouf- \,
~ ' A3

—

A ccuxnal dhor

Rale in — ("o_\’QD\A—__\I_Q,‘

Me\ar —Q\ov-‘(*e(\e Q.? 9’?6&1'85 \ = C. ( Co VS OR og; W\QQQ ‘
(o L |
VO T
Cio — & G5 - I\
‘ C}t.
m\‘\ el
N '%{f"f\‘i
Ci =GV i}
I ‘ X -
faare\ m c;.? L V’J.‘ (Eﬁ‘. \\1"\‘)\ k Y - mel \—\
Yene Fome o | \ Yiwe vvo) \ |
‘ !
!i/ ?a,‘h{. r"]{\ Ly ﬂ o
P {
A /_—N\ v g {,// \‘
TNy ¢ [ /] =) |
- { s A Lantl
. ) Bo
1L 'OL 2,0 \4 C[ \ (
{

é ’\ yove. COV\Cenhra\ﬂé

\?\JN‘, uﬁ\ eV }

] e f ' “ YA
1L"-’+¢£”H {Y\‘lYf’o{ . R _M{fa,o\\\‘d\on > oL {
| A J ' q
g Reosidene. dime. A‘%}f”bu*_—j_br_\_; :

(#D)

L

Scanned with CamScanner



l—__oct i
G =V = rr‘ a’V
l ’)’::j'*,’,{]qmn-F WO\ LAAE
CansXenl-
volvime
Iy f o o
P S E o s ,)U o 0“\)1 mest 1 Noltent—
v l
dt
T,L WE. C}Oﬂ‘{‘ \‘\C(\IC-— [FAN o o r\ld"- )
Balch maclor J. Concrant STR . Tubular Recchor
U. Packed  hed eackor 5 Semi— batch Xxn.
/AR
K \Jf A B
A ‘
(onstantV

St

oONy J(h\o\\/ l/ 5/ Q dy "—ag" \

\ ON | — \'\;\/ Jeﬁﬂn (1 L (‘m_n&".l-uq'\“ Volumn®.

Tor bakch A 1 AN v . G - LN ﬂfneral decion 2quabion
R S TdE Jt o

J E&“{ comsharndt \/Ul\)m
b «ch FQCIC{{T_

¥ Packdh veactor wihn Variable voluvme (ex 1 2iston in car
X enam{_)
. ) —

2BV | C, oV \val .av — (V\
At It Jl:*

Scanned with CamScanner



- gtk oct”
&.o \ ACI‘ _;_ S\J' C&V —— ri
Not+e Ny = Cv se G = N
N
bu . U v o dinV
% v dt dt
So; folc.' 2 e J_Qn\/ 1 r—." Tntermel non-Censtents E’n?’mﬂQ
d& dt

Scanned with CamScanner




E— _wed 2l _Qck -2010
-_;' 'CSTR A
\’\r\ol& lOQJ(V(t' [‘_—_] EC)EA"\\ m oX\'\\L}
2 _
Fia \(r Av\— AN/O (s (Sm&%\ﬂqh>
N /d’ ks X
OV =

Consten - Vojome.

——EB“’E“’ ™Y =0 =l N.= «. 1

il Es S

“‘;{h QL\” I,:“n" \ : C‘l\\A é‘c‘ P\\Ct&e

What  aloub Qos ()\qc.tc.e Gl

(/

t \ ‘o
Press urised. A uuell_<ealed  dn ovoakol leq lCctg(_,
Stveam ) \ :

N
F

—
f':/{ SR
i_“§ P

alVeo bee_rasn bed D Ryesgary

?‘{ﬁ;g CuLLSe \ e ol i"’ﬁ\

N

A %\f\c“\,_\é— /‘\n [SHA N\P 'x\'f\\\. ( et K \ — C‘—L-, *Q’\ "'O C{_

. " ‘/ —
as  Teactor (CSTR) \ -

a0

/_‘"— '\/L\umC’ he {"D\"-"rfl‘r@/ ’\f_ol_ \\

l: “Tlanel
T \ fmmrFﬂWa—HL'ﬂ KMO[\
g \vel /
mnlqr
Qowmf’a
et
-hmf,

V_ Le-G = Gve = Qv
- —r

= |

Scanned with CamScanner



wed C Ot
\)nAer Q‘c’_m(g‘d_, Q'.ma’() CL’;T\&.lB,m S0, Ve = l/’;‘
L gE and \quud \P)}\mse_ ren | B o
v T e e puessus dmp
( Pz ckeedh e.)b FPu(For\

L, —> \K&‘L-—% Vo
- | . T . 'l\f

— o | _Ca‘o — C1 ‘,”'\CL)' b \)m_,f\l:‘ W ll‘ell L{l(’O— ‘ ’]Wl\i?\_
e rl‘

Yoo aas  Dhage. Susyem !
’ I \ 0

'F\"rj — Ya C—l. [®)

* Q slvmp ““;OT’) N <'u\ skemn UO{fH\ ‘L»DQQL %mg Ccnc&i_‘\'j_m’_l;__
( d
Pv — nRT N, ' -*/H\RT‘ L B
' >{/ ~/ ol K\\//
e C. = Pq
R,
Lia = 3 @3'—% Parhal Pressore C)J(: (om?onen}]
- RTs
@ 4?3 ﬂ__ L L nessure Jv\?c«fr)-v’al Prefevre tﬁr AZ
ol | csve sk -
‘ = l (9)A H\ rl mea S il Ec«rf{‘mr\ 7@@” A
P L\r‘/ Mol Teachon

N TR

Scanned with CamScanner



— \When (\'\Tm_,: T)
V= Vve Po Yo, — Y~ \
RT | —% a4 |

(:x;.amgﬂ\o-f @ ko e C:JE e A and 8 enters a

E@m@}—o:— KJL—“-’ 'l—ol/cz/‘ Prégq\ﬁ;re @F— j ba(“ Ct-'n@l
coote . The vidvmelrc Fflowrmte o[ bobh

L (T) ‘ C,,u((:(—{_p\ /H')e_
/ B H()
en fFerin g Copcentralior  and  molar 1(:) cwlals: c:_,['_

both _caces 2l
dJ

So\.
P, =7 bar = Foe pe ooy 2o wp
To = 2oo [<
e C- L s dpmbakiei 9 . = o R
= %3’ l/I L . (C.Pa—
mol- kK
3 Q}w = J?’j_g — YAo |?> - @)x’L} (9—00 !C%,)
TR TR s
ol S :

p—

" Scanned with CamScanner




A
Andedl 2" Ocf 4
Lo o o o ool [TL) = o)
’ o \ Lt / VS 'S y
Co o Yoube = 8 (Feo) - o o8 melfy
RTe 8314 (3 0o) g
CQ — CD Vs - (o9 rAW! ,5\ s G-L{‘Q_ﬁ'ac:l ‘
L o) %5 e L / L
q
q
¥ Plug  How Keactor W (’rub ular Féa(ﬁof} \
J- {Padced ek veackor ) q
> DV &« f"}’ube —> open " LL loul@f reaCloy F‘ Uﬂ quoq
= = : - QL .
pz/ —_— ﬁ\ \ Q) e » contedn /;OL.Lq_lﬂs{»; q
'(/;hh?).l—‘ o (
vVoiumnme
{
AV — D w A C
'[::o "[.-{» \'ﬂ—; o}v — ,_JN /O No eccimled om (
(3’ ready- chate) ~at ,
\ J e \
{
[;) — ‘ﬂ -+ /A\/ =1}
/XL ‘L’—b}a% ‘ |
{
When DV very Small /r —— {
“ali - B gqenerally, N[\ T
X VAN
. L__’(l——\..!
bu,t— most F(ia,//tf frm%(m A Vel ume r\F\Cp.@,mﬂ}, aten & (
d £ — [ 2 Kij_‘:ﬂ e !: L\ l aerncrtal ea. Lo i.
B o : A A< s B
A A% d% h.-.“.__‘,,,_\\ U IOLL/CIF /\JX'F {
‘ - 4
A 3'—\‘ : \ N (‘AL) ’('A.L Consumed- ( £ i \\\.:O). {
E L "F"L LoNverSion Iboc/é i

Scanned with CamScanner



3 i wQDQ ZISF DCf,

: A —s 100k (V.
A — 5 ¢

> SRS - -

‘ :

. K .

\_J \,; % Bt W & W[CL\'(} rﬂl "h« ""IL F,(r (s J K[ ﬂ’\C) Ceff [/wa:¢@

S 4

: r[ <,~,gg eSS 1 Witk fe ﬁ Cre v[—rx/L{(}" e inStea A Ld/u,rvy)?
wPa.akadmbac(_,.._m filled with cq ;la-i\ad——
DA

_ : I

\
\ (c‘ajﬂ/jj;?/' \\ \ Cc- Lo uge\esg i JeSin
g TR J

\,!

; (‘-on\/CYS\'C)“n m\(\()\\ OXE Sisod.:

LA BB L D Ak B (4D
c~ AL A

Scanned with CamScanner



¥
S+
wed 2L ock J
X b \ e 4
o \ 20 i
(onversionmn. — #4 (Y\ok’,c oAC ¢ fe@-"h"‘o S S T ’
() mlho( #molf’: o[ ¢ L = 8o 2° {(OB) ‘
Lﬂ, f":A e oy cl e )
0 % - b EANNT
= = U ro — ( e B .
Nie - /;—\“\;1
= S
AN b G 5 _g /_L.d D ¥ Wha S ((eor \P
) = T e Yot I 'J &
e AALE, showld Cnm&\)QY& e
Z = Npoo — Na atch /<T@ Dum el c:f males Hhat
Neo recccled, with respect fo
ini hal Nomher of pumber
= UA = Npoe—NA. X = Hhak goec\eq
Na = Nae{|-X)
N ) .‘
£ oA - 0.7 (needed) Nao = loo el
NIA' = fUOC ff-o-/'?,)': .QO'pno( /("[{f

Bakch _ Pxr Ajvta -,V
Ncl = NAh C!"" )() GJ

d [VA T ,I\{Ac d%

""NAO CJX :‘G.\/
de ’

Q{Y e f?\[\//\ > jx\)/'\c - Ct‘\ o Waﬁg’% qu__;[_:lﬂ
(/f/\)Ao J N g

d t ~ akeh r‘eaC/vP

= — A
,CAO

Scanned with CamScanner



¥

)
Wwe d o1 *F oct

ia_batch Teccler e arce ok Aeime L. raealure.

the valome 1 So My Q)(’Qnaﬂ quo«_me,l—ef 1s Fhe volume
bt Yy A)pé:am pc.rama:lf/'nfélajlﬂop 4 _how _Long (=
__Ferlces QJ‘)”H'\QE}L Raarﬁ-arﬁ- o e a‘_()()ﬂqr;,_.m_J:p.mqeng&ucl»

e 3 . S0 J—e}'ﬂm/f\ —pouf‘og e f.Qf— m +h€ 'f—me
For d bql—clq Xr e

—

N o‘*x-ar:\/

de ”
C Ao é’)( =—CoA ¥ O’j — .= 1A
At — A dt g
() : 4
oy | X T n—
cJ=' —AV )C/L»— _‘£V- = =
SN

W

fr"‘('ﬁ’\

S @4 txn_po woy to reach {

Scanned with CamScanner



: H,
How Ao i‘e\ctfv. Ln\&\f I\umlfrCF ol and X1t 26 " ol

e . , _SpPecies —

\121_.:.:_&__ N F clx }XL{"CI’T =

5 P
o _,r \J/

'S DL%.th OC plhv\) Feﬂ(‘!—or N

l = meole F) r'eg_C—'f‘eclL |
A mole. of A Fedl | |
5 VA B |
e o o T\iﬁ?ﬁp B : F;
a.ﬂ — 19‘3 &
| e A bl
H ctL
rm:/e °3[ A [‘eacch — . _mole. 0,‘5 A Cecl sy mole 0[ A read-eqd
f e-}*_,'me_ Ur\H‘ 'Hm@_ Tho! colf\ IQ .FP("L _
|
Me_ef Oveacted — L; R o :
| Eime i Sl \
lmoles of A leff m=r = meoles A tedl ﬁ(\fﬁg;g‘eoly)-—-—
T EATANLd -
E L =lx] e e o
A - Ao J e
JunOese we Ao }"\m}e e S as \D\nqge XN
N Y ‘ '
. — C D e— voume  Hewhite
76 Ao

T _— Cencentration

'i_—:Alu = PAO f\_.) ‘-—P-H-Qo P’T’o
R, T,
S&m’\\ar\g gr :
fo_ = g+ b (= >\ mdes A rdackedt
=g ve ta T {;_c predude [mdes of

 Scanned with CamScanner



-

N
1N
o
=

’*gxam \Qﬂ\ .

B

Pure 8 is ‘lﬂ*YC\(BLL(P({ at Teo = pa ancl _valumetbrn'c
| rou.\‘alre &l /s «dhe nlef ’f”pnn-lo = 00 K The conv\revsion
For T, !"PJAC"ID'(\- S = oS '
Calcidate + O Aolelt  omolapr  Hewalate

)  exit molac  Hewrtats o A

@) exik 2 e cf! (3,
ASSLME [ij = (O
a >+HA—538 9
Po Sockia
o= f/’og S
Sel _
o= CaDe = g, P D = () (SeokR) & (63
R ° 8314 e (Feok)
rﬂolK)
= .55 md
I >

\

A~
Fa=f — oo = £ (1-x) - 0.515(1=6:%5)

\ - 0. 128 mol
S

Fg= Fg, b L ~ = & 3 (n‘.mc)(O-:}Cﬁ
2. ¥

a ° '

- A g':?-q m(‘)‘
S

| F @b B < CHlD —  similar  pannes

Scanned with CamScanner



ng,'ﬁn of Pre (Phy Fow Reacfor)

7L4>1 fa — [ (<> Ou;\ = B2 _ Cenhre| Vvelume
7’\/ A ay A l\/ -
A —> \l/ B
Fo—= o, C1=2) _
dE ==Fa. dx =V Rl
—Ff£_dx = s dx._C Fa| Fa|

dv A © dv A == z+ D%

>
\ V- 'CA g —o%( O‘ﬁSl"jﬂ edq, ‘Qr bu bular  (xC and

v

Bl et i een fxr
I N

Sa~m"\nr\5 Lor ﬁ\jack:eco bed. Bxr o
» o

L Adx — -——f;\* R — ) — CA,, S =X
o dw (g =

1

LK

| g(ampiﬁ.

_T/Q- an @"—} B' / [; = = Kg C,_q Talile) Pubwlar ,RXT'

C _C (J—x) —> € -—k ¢ - dec Cl—x)
F)@ ! A He

Scanned with CamScanner



2o "'Do (‘C‘Lx — 1=TO° ,én[l—-l) lx K}“Ll_,.}_};\.“()
Fg ) | — 2 \ k—l IO

0

D@%\é}n of QST I (ronueﬁion\

af v bBl 3 O AD B

A . bpg .cC,dD
a (0¥ (e B

T

\im”—;rg T'eacklrﬂ‘. ‘ o G

\v[ = -quc—rfq

— A

.E:-q#qqu#%nxm%)&)o_& :Cx
u.ec \,__ ‘E;c "Y' 1

———
= exit+
7

..,——-v(__/‘f

B(ample AF

A_—s B g Ho be cariedd oud TSDﬁr\Pr"mC(H\LJp In CSTH

énri PERY. _(L:'C A% is consumeck {20 A | Aohat oill e

He  reactor Volvme., Coﬁ +he G:HDLQN\S Cases.

| Necume  ZLera ordver Txn . Ko = 006 Toj
E - i
molczr-lﬁjmo(‘a'?‘ =15 m_o)
he
\h‘?\\)l"ﬁ@'ﬁ\ﬁ [louﬂfa{ s —Joeel

r

. —

l,‘ \
M ,

» ﬂ&'ob\ecP;Vp cC +his anmo)e,'

To (‘om'lbor& +he sSize aC C%"\‘Q cmm-l +Hoe. _si2e

OE e Plu\ﬁ ,C\ALL\ T‘PC‘LCI—OF )DcmeA (@A) an/Pnﬂ)Ca-

<
Ts e Ssine "ch CST R ‘f\%hef Hhan P«’:f o=

Vice \k’fScx., f

Scanned with CamScanner




—baced, on zero ocder tan Vs Hhak g pe. of

Ixr, has o i‘)’YDhOUﬂ(PnL effect on the Conversion

- tor o ((“jf\le Conversiop , 1s the Size of CSTE Sreate
Than dhe Pgﬁ ; Fer zero _order rxn?
2 = lot
S‘Oh ! " F_:gmb] h:r ‘
ET hr
Case I 2ere — order N S \7 \ -,
t 4
o
o :kn-—o.o’;mol A : \B
A L. he
C.= O. Of CA,, /}‘Jﬁ(nmse C{C]G/\ _ ' e
Cenverted 4o ] A——% Ke — 3
\ ‘Jr ('_,‘C;LLL" B . } i
r = molar denx'fﬁ, — 5 O.g",nc;l 4
Ho volurmebric Qou\ > L

Chr_ = (o. 0\)(0.5-) - o.005S mfl

[ar )y 5K -

V= Fae—=Ffh = G .. =Ca® - Cp.-Ca)

—'a - — fa i

| ' / |
w T Tk doespt menbion  the Fbll(le, Ojﬁ XN Qo Phaﬁe

O !ié}WCL Fhaée- wWe_ _ESsom 1 s (;cll/umt [N |

v

S i uad o must = /ic\fufrl'@wi; No_acdemlation
Jn(om[orefw.ﬂe/ Quid —s volvme. fowrate [ owmtome:.

N 2 (10) (o5 ow0es) L gql
TR o 05 CL

Scanned with CamScanner

N T e ™

P v,



PER - i

Ia : )
Cr\(:A = TA -b, N = ( E—L:é— = Cj’?‘} -"(Cﬂ_u_._:j;ﬂ
dv é.'. r{a m!z i \ -KD =
= qql
[rﬂ'\C!lA‘ﬁirQﬂ Q‘DV‘ F l e oedec xn
\Jov — \l p— /CQP Cnsy - OalAen CC‘)(\CQJ.\"{G(\\’
VESTR Pre C U aJ
(\c\se X is" orde XN
. =—-k;, C
o \ A
Spven K, =0 ool s
Solx
CD(_‘ CSTQ J V‘—' gc— ‘FA - (-'A'o ’Dn — C'/\"'\X o (bb g_}c—'
C - ool G, — I\ C, Sl
A AB = =
"\'f = Qc r (:‘%'J'" OOI Cﬂo—\ - '\30_( l——ool\
IML"" O'O|Cﬂok | \ oo )
w  For L sl _erdec XN NV O J’J_Q_@Qk;‘:fgfénm;i _h E__JCLLLQJ
Ce ncentred o N e
vV - o .99 Do - o Q99 . ’OL/L)Y‘ v 3 Eo0s
& ol Ei o .o| a . ocoo| gl
= 2750l < yNvdove o[ COTR
;O | ng . Cae C
As
SM: - - \_I—(dﬁ :(r\)ofCA = N ,énca
AV ) A /A o FiCa d Ca

Ihv

se; V- (toble) (Gfas) fa Cae = 29.97 Oaf @S\
o.oo0| 5| A § ‘°'%)

B gt \/—P:fo / '\/ Q‘r »Hl& Saye ('c;hci«l“gl';of\ abeve
~ < cg;‘—(a \ \ v — e

i

Scanned with CamScanner




P
bO, Sk_meQL.-_QrdW 28™_ pek - 200

- EYY\ N, e ,ﬁpné.,f) Jﬂj'ljl

. Ron.__ e lementary
' [ A 4 g QS A § T J

& Lle pen bay
b ' -
LALR — C
|
qu& aJE Cyn.._cha nseé uu.+h consider 'Hne él’QLfiaf_mb'j
rh/lc_ o§ L A W ];A - k C C“ Ny ordec cbdf ofl rxn._ ... .‘Zh&
> Ui g TeETiERT
1A >
v _ kct
ATTTTTR
208 3B
| S " CEL ‘)_nd’ ovdder
A~ RH
) 5

r

o .
o v . . / |
= K Q; s inihel Cone. ch__cmabaLtf—_czkﬁéDL_a;ggedﬂ

the (Gte of N
—ordel” XD,

Nen- @_(erncu\#w’\)h 7.V 0 WO

A B > C

% - Ca @ é._:, FEJC(F&:\/ Lr‘ (\Q}nljl—- Le TN
AL (‘ + 2 ;34__ u‘jmmmﬂl Shck
non_elemen bary €% 'S(U
% Q,\'\t{.ﬁmahc_ e hodng “ (Bl =
% ?Al (jmer'\'laf’\vf\‘ . v
x_ (o M‘\D\e X A'h()ﬂ h?q\lu m%\t}[ ‘ C‘[?\{,’ @c(‘/\ vae._Q\Ff\;B
\\\«3‘{5&\&8 | 1 ¥

= \ead ._\\ ')\[\(BQ 0 i__.; \GQ:-& _%\\\\:J&M\A—e’;( '

\ base ]

Scanned with CamScanner



A o I3
Jl \ . e o idal's o)
e‘tw&, l C—l ) > (g\ Neraz A lara) ;‘/\/
A 1L | i '*
Gathed  cnode- | R
cop) S""’?U\bdﬂ:b\ i - IR
no
L ‘l’ Ca ""’-———Clcﬁ :
mat"’567 T ctE
o CAs 00
6.5 Coy R0 Ho
. 3
‘ fale0
_G\ CA — ACA
dt At sl dindt wely
cage 1 = Cm-CA _ ¥-1e0 _ 2 _ (Fho
<) - ko ’_o-lg.-‘o ‘ G.S \1
4hal /o uny 4here. 14
e «-—d&
& ( )‘S.c(x)r\ ' ( olt—\ Le,
Cam\?eﬂgdhe +he. fesu 4
2y } ' 5 fy , ; /] l | 1] [ 1% i
Cose T = CrarCmy  _ g5-%0 _ -'US (,A 26
+1— + |\ —o.% | o S’ / |
Ao Eney) 1L 300 ‘Ral concenlvahion QW&B 4he \zd“ QAe'?
© C»\Q‘f\ﬂ& CA,a ‘ o Loy . -
@ ralce _anctine eppodcnent— r‘nSFeq& °aC‘ (00 /s f-flob
Ahenn 1S the kW) Rfe 45 Conseétente P
6/ &0{%:;) AT erent— 7 ung with dz‘ﬂcermf" @ nCenhahsn

Scanned with CamScanner



(Y Tlake. dpe vafe of _¥xn fov-_each von tHeen W.mPAhh.-,w.{:i‘hm

Concent yahon @ ol ol _not linearly . Zrd e

t;ayeJC(" ’j,/)r’(.y'l_j)

s s}
,h‘? C}l /A ';'.\‘¢ N (

P CE Fhe oletbing leoks Uilze Hac
= 1 ~)
Abhere (5 nev @.5;1}94_"?‘

i Ral re

Chy

\

Scon. e i A b

T realily, we Gt Fiad o vecclion with First erdec

o k'C-rA}" we.  Coen See. C-({)er{menhlj

Y= . C ] Aomvosimotiu Qersk. erder—
e =T 5
. \C CA \-Og \
X y= le C4 ¥ el L
:' T 7 D g L
yafe condland Ky \ .
\ . "Hl:, Fusl— Coreenha Hay/\

He inchal no G’j@:pc/

2
= kyCa
2

Cevo _Ovdeg : mol _ :’?’;’l

S R -

| Vol =L L |
£ ) dA = Kk : /—m ]

Ersl'\ evdec ] - LA

-dCA - ¢, ‘W/\_.Kpnfﬂ/-\ﬂl %

ey
d ’t ﬁ %S % ‘_'—_—7*_'—-_‘]

Scanned with CamScanner




ZnaL order—

— dcA — kCZ oy { & i mc’/}{ e, L__A
AL ~ %g L mof- <
_(r\r;HnlAfL ; A > 8 ) r)w-]?r‘

Kiq—fi

od , csTR PER

Size?

Ns V) @ req uiced X =t ngl;
¥ = U

Lohs? Qave ﬁCI
[ixed. Capital tnveskmert

Save (;Oﬂ

-S_gx! 2. Maintenance

Sove  \ocethon .

PASY. o Ve Labnrczf&cfl

e )a“ —_— R d m //‘;A’\Sn f
~ \
Qé’aﬁin // 1

Yhe  ™XC FC:I //V / Q\IQ\A "H’\.-: 'noﬁmn
\u\%{\ ’HI\E. Same ¢exw[\?\ \
CL\Y\A':,R()V'\ | ?XT S(L&
\ Aeq pacl'd-{cn oy
VCL /N 1 3
PR SR
ieredihia — |
T Olou ede  bovndesiced , —
Proc\LkC-(—
buk— li *\me, o P Codn R
'DVaéAxQ\- \3

Scanned with CamScanner



........... Pade to ‘\He_fxam?\e._cv{?‘r—@and\L%TE —

=% = 0.9 . -
AR 1Y o

.............. £ then 990 consvmed  LfE1Y

e G (e x) =120l (=c-99) = |

T

P ——

“_m.QXQrMQow ra'\? 5 ‘CA‘O - B mal/i\r‘

)

. \l(jl\)W\P“TV\‘( .l(}'hl_,draf@‘! Q.- ‘OL /Lr—
7T

O O‘(G\PF s, \ICS\' R =99 _’l i mf‘c)ef S \/( y‘-.&_.‘:_u?‘q:SOL
3 \/PFR - aal. > vlg’{'ﬁ"' 127491
Q“Ok OY\APF XL
Assume C;;o = loomol | fe - et T G'QOI L
L ’ < & hn?[.s Mo|-5s
e e r/;\o—.rp\ = \& CAO“'CA = (f'o C:qc,l
I —Ya T —r;
A 2\ A
s =il '
‘C/‘\ A on u\i s ¥ Cak
Ao -Ca = CAo X k@)
_ qc(oo lO/BéOO _ 27—5[, & \0‘%‘:\ o‘lq & 100%
. o.co| ¥ (0o Ce.ao\t 36005) ()T
A ) ;
V?{R - — J(% _EZCAZ — Jo F’ P) - /[OL\ /“’/?(605)
- AN S AN
) ‘ <o. 660 L/,,,o/,s)
// . ( \—- Q"?‘7’¢/, i 1\_— RF5L
k &.0[C,, <. / (o-o/v/oa /ao/ .

\

Scanned with CamScanner



(
Volvme. > CETL iyl = 25 ,WD‘D Qeffaf\!-*ﬂ[ ‘__,:[” ,1
C',D Ca's )OD.TQ\ s PER , V=2 _-—f'-___L,7 —he.. Same. Z. Q
o L #
|
L Cp=locomdf L, VPP@ - g.239l { |
e V) TRatt of o 7\%0
4 J
.
&)i)en 1o )’)(’r’o& b/qﬁpr \/o/urm :
IL 4he feackon Js  Slow O oder._is SYM[(
Corf . parfeck mudng pesch dime. . but for PR = —==
' o J Lrow Weth
Lech —other
Y K ihe. veachkon Constant. indicater =f how et dhe ryn 1S,
o Acid - based - exothernie )uﬁuj aggresive. »vory {ast-
2]
‘SWMMQH N’"’ \ O molecide Neolf | ficl ) midlion e
: Neacld - Alien
gyergy PASE J CSTP | L
i /\)ckC( \f/
- | W P (‘Il
rﬂp@'—ﬁ“ .0 (-DLnf‘;‘
Y d u
A Do that-

Scanned with CamScanner



o Sung ef  Rxrs loased- on &P dda 2" pNov. -

mﬁ\hn&og_-wrﬁmbaseioﬂaﬂp_de}a- \ Tokeduckiop
_~_}e‘r:m._]:_),).arlf.ﬁh_.j. ARXF - ; 6 —_ B AL
k=) ‘ \ Mml
CozC (1=0X) giveN X - o.F0 ‘\ B(
A& A ’
@ Se the gueshioq What is ihe Lime refvicel | {’Urw ffc}L (envorsion |
|
Yo alhiewe thal conc . or conversion? ' bine needad |
— ot bging = Ghe A \D€$-gn of bokch
(‘/“f ) [, _wWe need. +ime
4 CA 'aL raré\' . : Fequnr@L to adq,wQ‘ ,”_‘& |
0 >y (aCa/at) : Aesired conversion. :’
e 4 ,
£ Ca Y. _ CA-Cac b Ca=Fe) or k=flo)
’ il i ti- to ‘ \
L‘7 C'A’) &) . e = &
€ )
: P 0.33=X
‘En & @ =028
al Y
Pe—happen
10 reads th ! , y
'/‘ i:ume .
s for  desian of  babch XC 5 experimeptnl dabal_ Vs
hd v N e or Cort.

¥ CSTR PRxrx PER Ry~ ( Yived Volum dhen measure. tote
.__..gaﬂ}_._,t__.” , Vs X VS X)

__écmp_le__w__;wﬁ:z.mj o f CSTR _vs  PER

given  thad—
X. =2 O (o] oY 6.6

= (6. %5311 0005 6001 6. 0015  0.00125 o ool

2 & coneentralien gLﬁda g

(e g 0\85

Scanned with CamScanner




Hnd

—

?_I 184 Q00 . 250.. 4HOO YOO _ leeo
A |

A - EL/s o = 1O _abm

S H.B,.‘N__-;___D S Luh Y. ')_‘:ﬂl( 1 <

To = 4292 k y Ayt s '“"”‘“““"ﬂ‘\l
L 5. B

For _CcsTER Co.=dd4d H_ sl = trsfti . f\ L
S\ o =0
J1e -ﬁ__CSIR? Sund p‘:Q : A 1nert

@ Eﬁe_v‘o»\s\u wle. did Sudth a ch\@U‘Smn b \ | :-—«t'j \1

bq secl_on o cd\xn ‘PAD'P 55100 oY ancx\uh quh( | 1

—Now we \r\u\:e leat-rmm’ru( — (r\\mg})ecr\m;«,‘am 4 1

—3dn: 4
B L - Yal . - ()03 kR (6L/s) a

T (8-3%{%} ((422.26) é

-~ 06.866 ™ol

£an'e) .
(ST v = [A. X e X peeded - o0.Q ~whal s \\//fs'r,ﬁ,P
—fa
o bc)mtcn‘:o
@™ _ B¢t . 5528 |
o.00l2S
-

%=
L.QI____!
x Numerical nnJ»PSrvt"an
hobe ( his edawmple o, MLU\ Grovaa, Q\wg\rerl (evarnple 2~ 2)
JE— _E,Slgr- 3 ediH 01\>

Scanned with CamScanner

]




A\ . 2 A N "ﬁ-«}») o Mﬂ«ﬂﬂﬂ S [ ————————————

e v§ - MWM:"/ oF themn
= o - L -
s /1,/l l “" 9 Gd_mr] (\3 -3 L\J X L )‘ = A rea.
1 - () -
_.______.__..,_._w.(,,.—. u '7{/ =
N T ——————————————
T = Area | o A = Dx (QHC'\
. Z sSwee ' C 2 [/
/—ﬁwu . A, = /_\K(\E\"‘p7_> B—
Sz,@‘ A A5 et
: 2 )

i

/—\‘/'_

i)

3

LN

+

L9y
NP,

i

D |
%

\ ;’D’:— DN | =
_Prea L+ Area 1o cend —s Acro. vader thecurwe
_A(e&.. = DX (":“"'C’\ ol r;‘;i-\ Dx /F’::"C—z\_.“ \_‘_QX_kCVhl f,.?

\ 2’ ] T

-+ m;-p -+ Cr\\
2/

—
P

= B"\Co+9—.ﬁe vzl o, C“—\
3 Fh=1+ \

bactk 4o e x&mp‘&:

Tod)

J.\
( \e-)
>
A A -0 d xz0-8
Ox/ 1
X o
e (S ey (2 i)

- e

+ O 9_qu°"' 8°°\ = 2—6;‘9} .

2K

Scanned with CamScanner



— -'2‘ Nov |
Mvr __g,__cz_Bée y Q&eq - 932.83 L |
3 {
D‘r u__g_g o ¢ ctJW\‘r\;}Q_\QJ.D_D ‘;‘:.Ol" Yhis Case. @
\[. = S5449 [ v 2282
f.ST‘ﬁ/ Y-0-8 PFIEIJL:O.E: <233 (
lnr ) 4
ol 1 Y ‘
)

' s /,/,/’ i ATE
) L Qf*‘\\} [
0.8 ‘\) i
In e cege of CRTR } Lo e Cuse OJQ PEL . / (

A /

V’,‘T."- - E;D@ / : \ £, °‘% Ob( / ' (
]
. o

Ca) { AN -,

% So, which s better Yo be chogen? PFR (

—>4CA ED ' | -\ p

(- q
A =p based on thish flad of rxwn, /i
4 - wheeh 1o Lotec © 1
X e —_the Same., Lecause 1t 'y _2er0 ;
order Lfwe (hcmap Hye !
Copversion ___tbﬁ.-._tesl'ﬁ__ uJ_J‘ _be_ . .._Lwﬂ_L 2
onstant  pNo celabon w il Con(enwmora

et ExPression v ok 4 Cxn oC Concen .
4
X CASEC 6 v _cfive. dhe midi pyom udlum B bhe_ Same
I NS _ PER o (CSTR?E. -
I N L (SrR bde  PECR wayll bake H\L T | - VCHICEE |
Vnder Ans, @ Curve L
) L
@

Scanned with CamScanner



X CASED | - |
’ Tt PFR <7£l \ ) LB L O ! ‘9) \I‘
- =3 >3 o
% / SR oH'——) o -
®— | —= — _:' =
N X L.\ J‘Umau. f _-C&T& f-—-ba—g£0(- "N A W OJJ‘)Q.L‘C_U%

“_"WS Q-'SQ.

e DI one? [(samb\m \on of PFQ Cur\tl CSTﬁ\ ‘E;rg?-«

<4 A . @ S ( » Sexles xn \5 NPzt A cbr Suck Q. Case_
Aesired- “Sndesipecd )
|

‘)rwwc% DFedwtl

t X =08 p ==
{ ,

. , £

) e S s ,//\, Ghalyst 8 08 0Tz
- \ J
- ! ‘\,\’L Qeo.m pesitnS
I\ T
{ 5

_— Lba,("tc- “‘5 oM € X A {)\Q!

D L&)huk‘m_{_b____ﬂxﬁ___&gklﬁ’____cl b ) = o [N ¢
L= o0-8¢4 (0.8F) _ :nu.u, L |

A . oo
. ©.45 w2, 3%
\pre = [ao § S -,cmf [ )
Q LA | == A o Q 7%/
= 6.260 f?éé"l 4-_©- 05"(‘°°°+ goﬂ\>
/

= 9. 86

\U\\a}‘ S ?veger&b\e_ 0. 20 o Q.%S? L% \‘u(' \<
114 o 2
 wefli CSY R N 6.R0 LPC} )t <
For Pre. . o.85
. By

X Vi (L)ang M (L) |
0. 552.9 9239.%4 |
o 8YQ ('\ASQ\Q&;\ 3344 qa.1.%6 /h Y Ti‘\"”"‘%‘)‘
DN l al\. S 3@‘(\0\ 4 “‘ e (\U“ bw NS

1 . . , : ; '-' 1 ' \»-mﬂx
%\L Lgﬂ 83 I° te-"+7, Father fnan e im {

A ) L. 7oL,

CPr Jo 775

Scanned with CamScanner



ﬁeaCL-or \N Sex\cs Y Nou 2020

CSTQ

A4 08
— I I A
Yoo | l 5. ‘ s / PR .
W —>| b = = ”’;‘;
P ¢ y, - »
. — Va1 = Vs | :
--!( = er _ g“\ = [:\a"‘ F;\o(,'£/) - C;"\OXI
. — - r;g.. Y
Voo B Fre o Fao(l=X) — Fae (I=Xa) o fae (Xo- k)
— A = Fpa - [z - Pee (1=x2) - Gaoll- 1) _ [, (kz-%>)
— YAz ~TAz —TA3 _
Vo= NiaeVo Vo = Lae X 4o (X - )‘!) Fre (X2 - Xa) -
i — A —ra ~TAz
= Bx
\/ = [re 5 ;'T%‘T 4] 'I';S f‘,\fl
T ler n-@xr = Xx=a > the size of

| | PFR
[—Noded ‘

*__ Maee S q&'\"@ueﬁ £ betueen Kiand Yo P

ne.rur T = nok have CV\O\AS)\ resislence Hme in B
(‘\omrn e n ConSant 0o, Ey‘rﬁ —> alume, at qu\\
‘—\o\\ouu\r\oh oxe & & ‘L valume | the rLCP@(enLe
Yo yseen )oﬁ\ ard Yo ¥ vet e mody

T e ar ———————— - W\\j éo:t Lecke _CF\C P‘P

\,Q\f‘ . s @(I—L’L)

Scanned with CamScanner



. (01\ C\ \.\5;0‘(\ T '

—The. uwdame o(‘ inCnre. Nam\a
= e _Sne r:»QC one- PER.

cef  CSTR. Ao seres

_B.Ex_campl@_& lo\s\- _gx_q,m@\e 0\-@4\«:\«5 led-uoe QT Sypedhngy
Y. Q. 0.2 \ oy On 6 T ~0.9 5}\0& Suv\'\e.\ %neej_\[’
=Y, * 0.0063 ©.00S o‘od-i O oo‘lé | o .ol 257 i
Vra_: 189 200 250 Y oo Qoo

\o__ = gl—/ﬁ' 9 F/‘-\o: 086‘—!

o

—~Casel One. @y CCSTRY, ¥ = 0.8

V= B X \- /0 26y (md\\ .3 5
{ 7 - Fo T = 2-
A\ \ AN Jj o.00l2yg 224k

@ . 000

A Case T+ we hewe. huo CSTR <« in Sene.s
4 e ey U in be hue ey,

\ @Ty 1{3) [
-— 86 o -_ O
GM’oq&? '£A\> Obxfy\
J, r":o‘oo‘i Vo r;o-O;IlS
Viz Cae XV - (o, 864)10~L o= 864l e
—Tal °reod rc\n.\—eclego |

fo X230\ _ (0.5¢4) (013-0) - nav. 0y .

& = TAav ) /';:I\O . G. Coles é;\ e mudh ‘E\.\ ﬁ-(' “700

\IH‘J\-@‘ = \’!-\-\)qv = 86‘ Lt + 9-:}6"" 8 = 36 2~C‘ L mﬁzibsjsré":é\e‘;h& i\:)wrz"té,

3] i‘)reVu‘ng Cor N, = 252 .9 uhen k- CFA‘ 4(:’“’3
cl{” g?)e 7:‘3'; Lthm& J, ConversisN

| volume. with fhe Lame per formance.

Cose TITL = "Whree CST R \n Senves

Scanned with CamScanner



foo X Fri Xa Az
_J___>~_\ LA"\ Ob —> OL >
O‘Bj_‘:fm L “\_J 0'?. Ny | X606 Vg )C-_;-o.'% -
— ct;,sum\'\on
Vr.:m 0.8y ©°2 _ 3454 |
G.-00§
f,;o Xr-Xy _ 5 864y ©0-6-0L _ 13¢g 24 [
— Ypn 6. 00°S

Vo - B, ¥3-%» _ o 84 o08-0.6 - 138.24L

-._.(“63 O-oo0lLg
Vr= 31loYy L pil g a3
?— 0.6 08

Lase N1 four CSTRs ' Semes s

I B P S L P I

O

| PPN
1w o2\ Vo) maean | Vs Paeg vy) X -o

-o oot - Ty=
f; = 0- 605 re=e l 7z 0-0025 u

. p.R6Y4 02 _ 34.S6(
Ny -0 S =

3 .

\J —’O.%q 0-9—0'_’4 - U3~?_L ‘\g%:‘\y //
e 6 -oo4 5
| _—2 ( m
PR A TR TR S o
e “0:002§ N
1S Bhak a
v = o264 0826 _ 389yl Ceoeitin @
— ©.00|2¢
| : . _ . o.(\‘
y (onsueAyien rence = 2 guo L oe'; ; 4 o
xpechng H)q
—_— : ' ' ' ' ' ' ‘ vvwme_ﬁ"‘] T

Scanned with CamScanner



7 ( / . nok CaaAs.l U; r

v [ -

- (EaSclgle 4¢> havwe_  onoe  Yx(S

i

928536 L

__..y,r_.:.__y_*_ﬁ-_\/_q:.‘-\z._v}__ﬁ,v_[i =

COY\ clwnsien 2

R, (552910 g.:(362090 Rz (210ul] eu(zsea

Nt \/jr_ \/~n V*rj“
Ve ﬂ
F£ a‘F ~r
- o0 Qumbec of CSTRC toked Sine é} é’ &QCTQQSQ.
a O Seqes y
0.8 1 ‘
Ao o - (Fao dY _ ©.866 4 968.9- 232 8F[
S 5, 1A |

CEEl M-~ e = | PER

5}{(51’2 oD XY to rfeduce the. She b 232-832C thhe ciqe
of PER) Saving __(Se- 601) , )¢ that feasihle o
malkce. «,&e_e\qﬂ L op f  CSTRe to Teduce <ize (DR

(i\b* Pens-ble_)

¥ Sne o CSTR == Qri‘umLS the sne <[ PFELI Okt

0_odng Wne  less convedom ® (T

e — it o vt viosn v ah P

;}.: S)’L’C C’L PCR (oo L. /. S)i1e 0:)[‘ C(T'ﬁ(l;z:_/’.z;g = (0ol
Convenion 41 ((PERN)
LA S

" Scanned with CamScanner



U
.......... L\ —
-~.ifilm 3 Cy o Ry ¢ wn_Senes.: R S
Wvoer- Vi ‘ —\3»! Vo j—q vz \—>
I _ V) e Yot S
X o 3
"""""" —X 3% TEY Crox
. 9K ( )C X
N{ = S‘ g Ao o0 Y V’L S Fﬁ"" :('.;\ . VZ e { Eéf..___.m.i__.__
’ Vo] AL p S

A/ \%:\m \\ct::?\h/) Yoy CAr (A3 Lok Yhel exich XC
ORI )
- Ef-\oL (g-rl_.t\-‘" éz\' -+ ],::?F)% Sum aion }/)F(ifjruh’or)
P Bl T e

N Boniibiot] 1 s

‘ 'SgJAx,kgt;cMc: (gdy
o ] =)

xr3 ' . )'—’,l }I‘L. X~
V - CAG S _J__"E ; i CAO : : “> lTAS
e ! Y T G
f ° 2. 2

Sum ahon PCES in_Selies = L PFK ‘o C(Chf@\){

he last Conversion

Scanned with Camécannér



.................... CStR. and _ PLR. _ (omb hakon . C‘“\—Mov 2020

| CsTR | Pre —] corp | —

", —— 2 N T - Lo P
e e i S el )
| arr | e PFe- |—>

—| Pre. [ csre 1] R

Which bne 19 the best deceybed of s ol

!A, > B object : o hawe. maagmim_Conv,
. r alk minimom  Ldume

Letter O’illﬁ?"lj GJP Hhe.. p'rogu_(‘F
With minimom__{ixed. (’a{i.hx,é
0vestmet , the conve of [est-

v 1 needed. &8 Mmaximom 44
(?OSS'.)OIQ»

<_ (L)h l'(‘L\ xr. I'(S J%¥$+ lA)"\ll(‘L\ i/_) 4L\P !ﬁ;s‘l-—
X o '/,./* : OL(IDP,_A_A, on_the. [dls 3(2 xn..

N
) X bt
SRV X
_--M.-_..sz__g_ - ‘rﬂo X ‘{"—F&’ J("E'A 0 O’ X 3 X, Jﬂt Mg ’
» -a ° A A
>
>

Scanned with CamScanner



®

.

I
| csTR - ; . -
X En Xal xn ) }
A louk one 15, Yhne cste +CSTR -
moeTe. ma\x\"? X =0 ):ﬂ{xn‘ Xps ACCe (_)}:SQ\
Q cCosk | ‘

@ \D\Om\»' \oca\en \_ CSTR + PER Lo OLQQLf 3

o x*n % Xy
Nole

> _™More Wae one. CSrP & mole Qeos.‘!qlg Ahoun—0NE.

Clent \ocalon. avrea o Pne ‘9an L enidted.
: oxe lec Pce
&g J/__Jk\\
\ \
bae | |
S
e

Cste 'S Cosie *\'D meantesn . At ‘akes \'\ouv‘s

Neje ¢

@

N /‘l CSTR - CsSqP-p
AW ' g&
A \ /o |

: R ar
CS\'K ', TR er |, v ) PF_E‘

—-:a--;LFR - Jo & CSTK - WP—‘@*‘ y/

;,m’\ Comb e
\ ___j*’*cmd Ribiandi 2
T T

Scanned with CamScanner



@u.@.ﬁ'rﬁ — CSTA PCK] No{— Q)G . uent— Covm()c«é}%_toongl

. CSTR - PER -PFR L
pI& G )G X2 ) Con bmi':}” the. both o? PFR rxrs

o c"uTK - PFK

& cearp —PYR— CSTR ]
SR \ ¢ STR ~CSTR= CSTR

| bokh are.
— oSt ,’-Eé’f‘g_ T _"_‘\\ . cocrec i~
coi R — ”—’L_/ J

3 CSTRs in.SeNes

_—® longer
/ Pce - prp 0O G0 -6—0

cctt - peR | o

Eiw

Srote o 90 _PER v e \oodter \\g__g_.pu"_\!inms\.(}&iﬂ:\:_gf__y_m

/ ?F STV r@rc ed lo cheogse.  Ahe CSTR L

) —

x  “ ~

)QOPI— 0
CStep =~ PER.

Scanned with CamScanner



~Vegrp = Fxepd S
BRY, &y -
—YPre g\ —:——tzr EAe
)iopf—
@
I \ Lopk ]
“J'L’ :"rﬂ(m
A csre *4 FFk
x p ¥t 9\ 7
il
rhl
EA
f ™~
Hhe Samce
€ . L
189/ PER - CSTR - PER
i ) @ o pER - PFR - PER = | PFR.
I i ¢
/()HQ : CSTR : ‘;

®
N\

/'___/"\

\
oee | [

| -
Xeo y Iy /{Pﬂl h } ‘CsTIE

) J )

J

prk ‘( | f

T\

D ¥1 X x
x .o XL 3 ‘1

PeR -PER -Cstre
OPF@l lFl?- 3|'3 J\."

T PEe ~ CSTR
R g

=
o

Scanned with CamScanner



AT J\.lcn»l\t,\_ ﬂ Nov

S IA.,/g . (L .‘ 7\}. 4> .‘\\ I \' 5
= i) i .
| fools, % ¥o <16 L ek Dy
xo/ g QL Ul\ >~
Y x
Aol !b - % ,

_Pscome V = Vq_ = V3

- The C(onversian o\l‘l CSTRs i \e)(\-e_g\ The ano:tsmﬂ °C CSTR
]f\ Pa‘l’ﬁu

huk the yéld [ Llowrdles for perallel cs-rﬁs\ Clowsals for
Seres CSTE¢

¥ -}'DM Aeélan o CIC"NQLE l’uqef rﬁﬁwra’ré

\5F cere. | V= G X/3 1 C o X
-V \

‘5‘

\{q — l -Ca.-. 1' =
Lo T o _(,P\

— _'. "'\Aa x'
3 —A)

!“.. \l: = ?ﬁ (] L'
Taka] «“(AQ-

Scanned with CamScanner



e ——————
T

4

—3 (S_E(Z;_ ln-PW«\\Q.\ _Heeic é\le__,_keqﬂwl,—k\nzmiaﬁ a{——-e,ne :
e CsTR o _adnewe e Same  Canversion. - .
— Cadn_gmel\__xr__Convecks _L oo \o_..»,\:w\mcst.,—-ﬁxr: S gy
— ConveyYs oo 1
— arorsdiu LTy Lan W Dien ez
Y />‘ in]\mf\)‘n\'\ﬁ . proéu_c\- ‘o Pate
A _ L8  X.=60% we dedk care ebock tonversin,
achivered  coybon  Andushay J
\ea - cell S C
J 7
T high X
e «_ selechwe Po plant | o Tebolum
Z ¢.95 i
e
R

Blbebion of \oater

jaﬂee‘“ 1 bwlic

Scanned with CamScanner |



e

~ Pre i cacalleli
o Ceaf2 “

2 <i‘3\g‘c L Lz
Q >< T\) 25™M 0 Ql;scm
[N o

pa -
/ Xhis comdinbon. Q () v

ot coech

\
[\ Zg \L‘r- = \/'T' is_this Wc\l?
L i
lema by I -
\ J Convarsion
\ S Yhe ok} Comloinalion o (Q’C/JMM .
Y—a Im | >
\l'nc’* pevCeck
R

devide 10 fom 9“}}—%‘ Convepdion Xy\v

b{9
Uuho} i She. Jlﬁwncp letwreen theg Nr’ ON:Q
—three ol vaors 2\

\
B

Scanned with CamScanner



e 0 i NI ity ok

TCE“TE;‘VY‘F T T (2 Gng s \\) o

el - g ( ) P .4 {\/,M L

rx f

B VU

_Sa N ‘@“fxfsj)"":’”““ . .M::;bha_}l{ ﬁ__,;(ﬁ_ r ,),, e A s e e e

— e 23 =5 ¢ m.__.m{__:?‘.m = 6-M3 m _
' ) 6 )6

v m
')‘hP ;Y ) Con e vSion (;_’fnpx‘ &‘\‘) 4'; ‘X!

-
Ca

() D Dlam L Cm\vehrﬁ}'l\?

Choosiaa t‘hw&‘r\c.,\'nase_ Panallel  QCR <«

' v/

Scanned with CamScanner



Crg PGy

_ Space Hme, 7 Nev |6

/“' ! T T . ; . . ' , ' /', . s

 gpace Hee  », -bkg_Jc;mgm..ngc.e.sga.gmi:ommﬁcess_w.,onemmr;

,_,V_O.L\lm.e__.-..dg;———ELQU{CL-,_Qﬂ.__m...ﬁ_n.chLr_LCE.m_.—«CQ,Qg'(_ LhHons (X, Vdvme, v c} i )
T

-

‘N’C.(‘Q

(e on Raroien

C -
| ,_—————x \fho / oo lar // LYoV /ltf(”‘l&
, / Same- for both rarg

d ST | | Oé/ ........

A

i

§

|

STk

A —> R 4 15*’ o!‘Olﬁr ) Jo% A oave.the. Same€. ConveAon -—\FGY%
~NQO / beame the o fferente csl U me

—&@
e W
= £as
Wiy
V.7

FA—Lne)lqr- [fowfa,"(‘ - 2 CA!
Vq = TV,
whide 0 Giving Inigher
N M CHVICNT
HMat's vur Yopic

et Tadume /I\_)L bubk Yheme another C,‘QLQY Space Hmc!

Al

L. CSre ) (- [(Vv, &)
v ! y

' Y
- G‘k’ x we  Con Com?ﬂ(‘& fup Mg ba.sed.

-':l a3 AN el :

74
0
P
©
.16

— YA
[ X. e, L C,A.,)_L___\ A Clual o\%i@r\ eq. [N
\ Jo = Py 4
— —

TV PRRLRLVLLLWOLGIIISIIDD DT

Scanned with CamScanner



- : - . - ‘
..... Spacce. bMye =TV >
( - )
LI T "
L ¢

~Lompare. Bolween (YR *L.._ZJ;, e '
{

L. »Q mp e CC’DSICJE":...nQ(:‘ij}S\ L__QSI&__M 14:’3-._." [l J =3 ib 10 TLLEI“
n A — B, g =-k (", What il be the space._Fime T4

é":\l\,  F— 5 = ‘
ro——— s * 4
Na G _ Vo Cae X - Vo %k =N =T
—YA K, Ga i, C/é C1-22) Ve .
~AC =T (space bioe) ; K, (1=X) T= .2C
- kl..(\'—x) ‘
_‘FC\C-_; —¥,.x T _Y% ‘
sl T ey, T X = x (|4 "L"kn)
12 = TK, s elabes  danersian with space
g +TK’) ¢ éﬁ& o n_ardet (g mc&@f\
Bt
e S O—>X) - Ca. (] ¢k \
(+ "CL-D)
=v Ca, H—ff;le/ — ?{
[+ C ’_K|
s d G 2 / L C= V
R T Tk, ) 1z
as N —> Tt so He den. b 1!
| +Tly ¥
So <, 7 Crhod's wnat ule, WartH) Lj

Scanned with CamScanner



b
& h
t) B Nou lél
' —— ' | ] |
G .
Y
=

—

;@ >0 - (00 Conv,

LYl

== R

= as._. \x L AN T S o L 9 Y‘f
=

;‘%’B increase.  Conversion Lec  Orst ecder rxn in CSTR
=2 ‘If’v or ‘..L o :
== _y N-U/ \f; elode (— yf q&N;(Smaf}mQ ’f_‘;_ﬂdu

a(,.-f?‘ecﬁing ayielal <«— V3

=3
=

HUA' C\\\lQﬂ 'k"\L\O W‘(‘S LS+ C)Y'O\G’f Q)lf\‘ CSTES[ So \'thf"
oﬂ, cach  TxC and, Volonme ¢ C\c)u)ﬂd_‘

1S —\'\r\e/ volurne .

et gield S\m\\a(‘ Conuersien. ©
T pubio, dhal amversion She Dame !
M'LG -(N Lz

, — 3
| st \ "y

Scanned with CamScanner



; b
i - \rd.ql’f‘m _NMJ_é,__,,_“___A A

_— JEY A—
T T T T

Cerol T,

\/ J::C XT\ | ¢ >\: eder O 1,0, efemeﬁ_*{_%j !
-\ - Ao U : Q. pd Ly Ly NOD P F.
e —A Peys o SW\;Q\UM( Tole.
é
wMole: at constant v larf lowrcfe TVO!umeJ ¢ .;qenem{ o
1 - : “gpeakin {
HM\LQD\L\A‘. Ao F A j
L= CaX !
._Y':“ {
— V- V3 CpoX / _15" o reber f
—Y\A| rA" :-‘k.'l CA = k Cr‘p (’,-)c) [
) B ‘
:ﬁ,: %)(‘ ‘:D{CI—‘N’X' Q(Uk,—'ﬁk.kzy' {
X E%U‘k) F‘ C,‘x) rclk\ :OGC ]‘TCI tl\ !
- Tk,
| +Tik
(Rxr 1) | Bxr2)
_'EA' :\/ICAO rA’lz\/é Cﬁo
T‘ k—l - O@ = T’) lCl
|+ Ty (+ Tk,
T, . W
\+ T .k' \+ Tk,
T‘ = ,-"’ 7"" kl 'r:: Vi .
— i -
T I+ T2k %) _ V-t ‘_%L k‘_
T 2 \+ Y2 i
Voo o r
V4
VZZZV! \_.AY,//%’ — I+y\;b“l,<l
2 Yoo, L+

io
S

| Ver o kv )kl |

Q.Vol H’lv'oﬁ\ K-‘

Scanned with CamScanner



Voy = avey | VAV N\ Lo U T
Ve \ W | Vs
U
N S [k wota: . Ix = Gy
’ Lk X &

V1 =9 w»n, VR4V
—~

P \a Voo A,
\{/\9( = r?_/')/c’L A

oo 4+

\_ - Vo 4V
Z o, +1V)

Q(V\O' ‘\‘vc) - <V°0 +‘2,\/(\}

- WG v T hawe Vs =\ ok

€, =2 3 fa Qed=_ Similar

P Conl3ion
A

> 4 —
’ | . W) \ \

vy VZ
y L [ 24
5

Scanned with CamScanner



_— X

)
%

Vp = Y

sesemmes

d
W\P n,w——-w/v—“ : — S ‘
A

Fuf . L

(_mr\\{{,\/w

oot~ G

_MT

—> ¥4

|5 ywove, tesidennce Mime

o

No

2.V _4‘2-

)Tl T:‘;_>'7:| :

\r5)

| SV

7S] |

move than OKE.

\

¥ ?TffvxT‘

X=X

\wd: I Bor rxra s TP Recidence bime =

T

A

Yased. on

L

T

n(*&@r'

N

oesi=

H\I\) )

9“0!' ow-‘er‘

i y &
”"P’L_ 'k?-Cﬂ

T Lac

_ L%

T (-

[~

X
A =N (1=K

ol (|~ 24+x2)

R"O<’(_:-7’
I

T A (1=2xx X)) =X
=

0 By ?‘xl

€

B =
g
1Y
=

\
2R
24
(

t+1B\ +Bx7— =0

. ¢

’ki\‘ bq'—\‘O\C

X

-

2a

Scanned with CamScanner



e e e st e,

Nov, 16

e sbebane -
oot - .

entbo

e

T —

——r ' ‘ T . : — . T r
L h— -l +L_3)\".: A+ 28 )E_W Aegem\ (=) 5,.;_% 0
- 2R — 2 %
= (l+ 2.8) =N () +28)* =(28)° _awdl ¢
2= (1 4 .
- 98B
let A= U+op)
R a5
X = A‘W_A;JTA—B)(AE
\. =
3 B
=(14 28) ~\ (14 26 = 26) (1 2L+2B)
2L
e
= ( H— 2'9) -\I (|+L”3) ('\
24
x = gt+ 2K T )= 144 ks Tyg
2 K 2'(’1 Cﬁo
conversian_for 2"% order

H\f\)g Iﬁ we hC{Ug. Zpro*bf‘c’?f!

Scanned with CamScanner



..... Damk oMﬂ" Nvm\oer D‘k Nb\l‘ (8

o,
= Surﬁu,LL
WAL J
// .
bulle L) a0 co
t > 6‘( 1.._3 5
R
./'l\\—' // S—
0, 0,
Suppese v - kct G\ el

“ ransCeriag of o
¥ P R

QO

L > .
J\\JJ

Yesiskence  fesistence [

T e iy

T | ("A)

Oa ;
depend en

X rxn Aoébfﬂ— AeoenA '3@4‘ on_the. fcde c7(1 oxn. bul_alw oo I\uy

en S\
i aanosI- 2er0. rfq&
s Note: N i—> convechve —>~ K¢ (CA, J,\ .
f‘LgDo[F,«qion — ?/rar)«mf = '.r‘: kCA
rlux —> e lfarlm KN A.’Q‘gmnce.ma ConC. = driving \,Cmrg

ab O\H\n"r\j -‘a-;rﬂ“_/!\ Y'esfslﬂ\(&l

> kr ,'N)W -C()S‘"“ tHhe. rﬁﬂﬂ"‘an{\

Cmafena/) .{—o MoVeE. @nd‘ ?7[ vc/eflfj)

I"c-;asf—anCe_ = _—(_
ke

Scanned with CamScanner

¢mmnmmmmmmmnnm(I.QQQS\S\S\&&\&\@Q@‘@\Q@\Q\



B I DR Nov, l?
e ﬂ){p ao}_ne_cg,sqaa o a‘g;ci/co!:_ﬁbj_:’:b& (aty, ﬁ- JTXEND iHQlj_‘
ﬂ,ﬁ@__a.fﬁgdxl.“bﬁ‘j d__@ uslon. 2 2ife. gmch areactent ko the Sl F’

¥ the_
-f&.ond
req (/.Qn F

——

——

’_Q — Rxn Raj'e'
g e "fu 5.‘m74k -

= Ditfusion +ime

, S
*—lg———&\;——~<——°""—‘-—4.:l'hen X/< 2. (onversion

& oxn rate oo (asp oo
[/U.\s de-(emFQred b

eIl Da >0 hen xS 0.9 . Diflissin rote
//E"‘:‘—,_' | /7\
4 —
> ~>
deffumion rde ~n (e

Doam Koblee nomkec o a U\SQC.J o I:cr

_Qld'g_tmjmbgm_w_bgi\o.____d %Ammm
'S Mol Am nm‘(“rﬂn'l' i;x;..ok&glnl G__Sl'ﬁaahfa_alﬂ:iz
C hmm Cu[ ollb}w l’lu:ll'loﬂ OVer: 'HO& 'ena H’\ and ‘/ﬂme

Scale. oC inferest:

Exampk: 1% order rml A— \\

Do - — (ReV—> nn male 4H)e,en’cen'r\j ok
[-;o A I fl‘ha, be‘gin’crﬁ Q’; Phed
N

Scanned with CamScanner




Now, 18 @]
N ' ' I exn Raf;, A
Da. =~ ~Ya.V - —Ta = = ";o — —Vpo b )
bae Fpe (Cae = G
q VA N2 o — &
—z;m_,._.AcL..ﬁ:,mp_qu ;

Do o | —sxlo e G

ﬁ;

-We.  andumed. ‘SF oﬂ;\or 7 r;., _:'_T-JQF...CA_ 6

L . = e

- Dﬂ. b ‘CI QA{' — —CQ’:,;/ 1\1‘: Tbim‘e_ /‘_\X . 'T
g Cae” 'r % it &

13 iressising T " $mall number Q

1% > I ° ¢

‘ ¢ D !
¢
| | ¥ l£~lf+~‘ﬁ~5-m—ﬂ., :Ham,._mc:mm.j —> 'f D &

o\
\

o get larqe Uield 5o, detiing  more.
v ~ ad U Q [) ‘(_

ED

RUT Da ¢ X 7 se we need bafonce .

RQUT™ Less uield =
Q

e
P o) Qic\d " -
r_'___ Achyedion Q‘t’ﬁ?.l‘cdj e
.._C“'_ T e

sk cpac L _mep
\ L Tdect Q&M Cor>lent e
t -‘Cre()\)e/n(’u censStavt qulﬁ_ L Q
as T % (é'/r‘l‘f)l e € ) :
1 e
+_Operlonal ik £ iewt &
= Da.i == (Ck: e
L = L‘[ )
&
e
e
)

Scanned with CamScanner



-,_____ penens ,\J“\’ A |8)

YN B o
\ P(OS\-\ “ i - f;:_’:_/Dcn#__ a2
IR 4 G2\
Y V-

Prefib L 5 onags prduchon C\‘an\—;kt‘).___ﬁ,, s

Peafit2 - Quality  x 1t

\ €&’P ensIve’ i
¥ ochudked @ rhon . chLfEr Q Ihehon _»_mpm_m.\lgx:%_._:]?u (l»,' %
alla MS@'*}Q”SM H? \6\55 = GXPQNSQ H

00 L
rEs3s—Povons S

LA Lo - leclores —'%~WD-O._~mf>_‘mg_kQ~_Dq__Lnn}_L€mL*@;&h__§ pe (:'7(~ i

onversion. W itw rxn order Ic ok,

TP 8%, =X =Ty Shulk,

i 2 _;‘T'E —>ll Pr"}:d

\, x| .

§ A //

Qua[(l@ odedibhe H 10,
¢ Mty P d C‘;{on 0 '1@.
Sk
I order Da' = = k! BRL ..
1
Pa: (o) —-G()
(et —on)

Scanned with CamScanner



©eresere® s eSS TAAAS T
ressnmsstsnsen® o

— —— -
CASETE 9" arder WS
V. AV ok, TCa
[, T8 __'_-__r"\/___—— 7 o £
Fao Ve Gho -
e P - q“_ultlj [
\ DG_L = ![*'7 T _C.__A__.D“ e 'D“”l = kJ— MM:_;{IQ_;‘;@ .......... “
L ) i

to 41\ Dq 1N = m\}ﬂ —twee chotcess ¢ k17\—
o 'C7\

CA 01\

/I\QAD —> dﬁéir@L Da

« T mope gmaoluds'on rale

N |
10 — k.2 T Caa
—
??
*—}loo

lO:O*‘—C\Cfe«'

.
:’5’0
+ 3
oy ) vlo ]
(ioﬂvzf&ioh (g CAO

,FA)U“I'&- : l 5"Dup -]—ime Jr ConV/.
T hegl CDY\("PAM‘OH Q_,/ oe,  — achse uj‘h\ojl . desired.
' d Tt orl o . | ConuesS'en
a HX"”L Con AL 1er \ ("’lo \~or 6

Hhe. Qnd’ order )/

Scanned with CamScanner



"oy 4

. s T T ! T T T T

' ‘Mw%ene..@':;l«,__._fe,‘glinna_gz(:“_D&MnM mber

' — i - ———
D_,,___,,-”-d .......... _-— v C‘;&m&; :
’ B

_ Lxampe.? Lo A

" e

,Cc_'flﬁ.ﬂdﬂcw:ﬂ)e- _C‘J [ an\ch Sé(qgg@mﬂ,:.mn Q—nd'rxrw ’ ’l/\
_Aulces place. rna tublac x—__at isother mal . cond ibian
_whelt will bea_izbemuﬂlu.m.g.,,.m-.méfpméi.C&Hm?—-/---—~—«ﬂﬂQLmC"-DV ~
,,@D._a\.«_\gtmQﬁdﬂ_«cgww.ngKohlec,.__.na-m

\

2A—> 0 Cz""“"ombef)

=) - O

9A —=R
Vo fa (¥ o [ - —k CrF (ak the mkanct)
- &) 4 4

: s g
— 0

Co = G Cl—X)
al (B ‘

. K2 CA?_;CI“};){ K0 %)
fao = 2 G,
. v a  (x N
. kq cZ -2
g R/EE
VAL A BT Vv -
- kl C,Ao \\v)(} e i CAO k‘ “.‘A}
Rearmrae: | X = TFkaCro | bak DQL;QL@%
’ \—wck?_c:,,\ —

Scanned with CamScanner



i

Nov, '8

—

—1 X = D | [TaYE VU VA P-Val o' i
— \ + Do‘_":-_,_ for Secon CQAQCCJEF_
— L

N\X_;L@d}“mgk@ﬁ%&aﬁéf; nj’ k@ha nge x = Sg zq 'L\T _JL _

PRRASEEEY

e

é"uy 1 '
D (TS ol refe of on | Wikh Hme = Gbular e Lo~

—in Fuawlec o ¥ = Doz
Oa, ¥ \+ Da,
e o- o.09 ophen cond
| 6-5 o i el st
2 666 . ‘. } j——
3 635 3**:?*-*,* | :
. o3 XA/
5 o-83 {1,
6 685 Y
=B o &F BEE mw
B 0 83 Do = kT GCae
i 09 Al | '
\0 o9 i e 25 W :
N i e |
y-not_pecesarly achivin 9 Ima.,)a ConVy. lgj T/ |
= keauge of _ L
Nakore of Ty L
ot feasibe. TDa > beawe (e b 2 N

&

, sk ”

o Car\ we.  de ‘{—\\‘mvi-" , PFK/ jﬂ- CSTR. (Z.ML CS'[K_Z?“—‘,
&

" Scanned with CamScanner




______ lﬁdtr Hme CS?:E..M,._‘-,Q‘_,?,{’,AQ der S
oo (I2k2TCa) — N ETES .
PP — 2Ty Cﬂ e ——
— ' -
for 277 ordec Oa_< Ty Goo ,  Subshibde.
2

x - (+2D0;) ] 144D (pek DV %)

H,.w ~~~~~~~~~ -y
2 D, 7 For_9™onder ran
5 ',n P S.r R ]

/

—m—

|

|

Scanned with CamScanner




--~_.&J‘e ’cuu> 2)0 Sitl‘c;b;bm"/}g"" f"""/?g — S—
— 2 A bl oL A did

«—_r_A — YQ_ — T < _IrlD’_’“_____u ‘
d

—

—-a -b [

_A: liwiting readant 5 A+ 2B — 2 Cod D
*...E.;(‘ ba"-ch Cxr—! NA______:,__NQA ~ Nao X - _I\JA,J(!—X)
-.n'\_,m\}’r =l c00\PS

MAw:,wlu\)ﬁo—-h-«“h._is_w.:_._N_A.qé.[_x,_)____w___
Np = ij a'_ L’ N QX - e e (S ‘

_ e ] AMe. A I
I VN Ne. /t_). X)) §
~ e Npe X {
= Nal© b x) |
r 2 a ‘
N = ”/ -+ < Mf—‘.u )( — M /9751\\/\‘
- L A Ve x4
(
_ of

9{)} . %i: '\)D = —’:"EX/OCQD'} = X') (
- | ¢

- P-)co rJ ::[‘AL‘, + U,.. -+ A s AL\
T N A Rs c cy {
- +[(d . c - b 5\3\}‘&_‘
g 2 \d, L ) L / 73s ‘
- \)JO ‘
Inery- Nao ¢
I HTO + SN, X ‘
S: __O_l 4 c _.b_ | ¢
a- (v, & . ‘
€
¢

Scanned with CamScanner



Dyas

) H °w,_wsﬂs_kim__.:..j_é..l-lo_gp_m{zg,[.e;s (\o)e 099 . o o
B AN Cg;m? CQSSJ—b\e‘ ﬁ“w b Rk
_h_a\.ai&__&mm,_(&@@é%&g _____ -

T #s : ;
(;EQ'\ \ ﬂ%‘m-rlogﬂ cCedD
+-Co 4

ELd

=
AT voreaded
B
c
D
1o e wWe hage PFR
— () D

« Sermibaldhy  wddertal Cdﬂl’mgﬁ nside. Ve vrxe
4{,_.' - FE. 0l =x)
fo=Ffra (Op — D)

R B (& )

;(} = rﬁn——(——g-e——-}—-—;%“')
;3: = C‘A,., (@I e ‘Zero>

ap—

E = L.;'f‘ S‘,Eﬂc.)(

. F;-\h( = Gg—er + BN
1= n
= B = O

Scanned with CamScanner



S \Lceul__’?:g_ﬁ‘ e,

Compresible fuid -
‘ wa_aprfa——fmgmﬁd_mm fhe boed_

—=> AP - FYZ.SSUIE-A(Q

I | ‘
B A —a P“
‘FCo ' i '\ -—%\rcr_ '
ey .

‘aaaa

|

- T . ,
Variabion ia Velomelvric How tate . JQQ_J/J__C\:,Q:Q ecl &

¥\%M_C&DP_,@‘&M’\’YL~ flowtstes o thak %Puf
Jas (A R.C, D)

P\I-—- ?—h W -::"\m'mf.
P\F =20 RPT

4o _Gnd mdarlﬁoumfz 1 LenC.
— P& —zn RT

[ | etz

/;&’ = ZNRT - l LU o l— Irn};cv{ wa( Ao/).
(-Ijol'h'r”\@v pf %m P‘Q‘fﬁ)

So; Pw _ ZNnNpT

S

-_’r To ! Ae (=4 s

e ol [raclon

Ne - )4 She x - |, S Jne
NTe N

(ef & - _ Chonde in N, pvf Complelz conversiop

.

|

r.annm«mmmnmmapoa&ﬁ!&as\%%&i\

Scanned with CamScanner



awr w

o E:Jm_,_(__ bl N

PR,

ba,dl to (%PTESS(UQ Cave

_ e s
Pur - 2(NeT ] Bk _%:_ =189 X
P 24 BT T = 4 &X

N/

U= BT (g £)
\ \ P ‘;T):' melric f[m yrote o»ﬁ Ltant anch Droé)(,(r'f- Unibell,

e

\’O\Ume"\ﬂc fm._)chE, an C;n(d OlMMAC( o Hmn ~the. oxr
‘L;r RQarlm\l’s (.?_nnf

Pro&uc.{’
N . \d\\'g\-&r\Ce
Po >
__ﬁr?—/ __
i w
To P :
N2V
T =
7 ) - N
Kr‘ :k..‘“c Pc T <’_:_ EJX\' gAmé \
T P nesan o
i e }

Scanned with CamScanner



- ‘F\" al Wﬁtﬂ;’:f mé. o1 QLD {an GO il

-«-......,,._..‘,_

e ———————e e

|
/
‘\ ‘x‘\“\“‘

C
—_— - E . = fj&_ Puvy =2o
B = f_\ﬂ_m\r <<<<<
—& - & /v = P/Z2pT ¢
Cos @
NMJ:______*_ 'F:T"‘" / Uo Po / Zo P Te ‘
— = 2 Ny _Po i O - @ £ T =S £ & L‘
TR .-NTo- P s P Te ‘l:rg i bﬁ
N“-F—"{:r"""'[;oé/y\ :
\—L{.;_.&Q._m ‘ﬁ:g —+ p,q 2. S XK ,Po ‘f- ‘
. Fre C T ‘
— -G (1, Yy oy A o '
e A
¢
JE oc.._Conc i
C\}.‘ - 5 pre C’T‘o ‘F Ao (9 l‘ *r\) ; x) p To
Y P T ‘

Fro & Ge S %
= CTQ | (E))—F"Ql’d P 1o
r‘\‘o (\+FA°§X\ Po =V ‘

-PTo } !
,JT —.Nne° Q"m

> QOW/P“HMe |

- ¢ (Ea\ (9)+sz\ ¢ T
)l 1+ Fasx) P T
\__\F&)/

Now . e =y exok

Fr. A //'f\?i e
%C/w (@p-Q)X\ P"\‘h ~ =
e (1+9p:89 T

Scanned with CamScanner



Notesd
c.c (I_—x) ° T Dns-
( 1+gx) P T \?‘3': ~Ha \

c_ . C (Gp- b/aﬁ() P 'Té =
6 ™ v ex) P o, -
Q% - B »Egc,
C . (6+%X) P T SAe G
“ " T |lo . <
(,+£ X) < &= e :CCe
. The  The
: @B: Qb" -:‘('Qm
=% = ‘;Aﬂ
Cscample 2502__';. 07__ Sy 2503 <?ﬂo lphpd)c‘rxn,\}
A QR C

J0iB ally
J

28% S0, + 20% Aip , Pr= U85kPa , T=0297C

S_‘ilf) ! ‘FAo - O '28 plto CSO‘L)

Fe. —(o.27)(0:21) (£ro)  (O2)
Op = R/ = (e@D(on) HL _ o5y

° “E [ Fsq X

Vi

Scanned with CamScanner




[
. - P
T

e inerk Mo N
—_we _do - @_{9 29 \ = 9.03 . o

Sz~ 'FL'LJ; .23
’Z_QOI:\— DAL 5y 1503

CA—C;._ (1= x) '
e :Cﬁﬂ(eg—-lx} LA R =S 2C
* AL+l QR ¢

F o Cro (Bt X)

Lo (O1)

C a-_l._,;o (I—X) — o CAa (I—'X)
a o <f+&x>

(rn (‘.LC\(\
7y

5 § )

ASsume \Csw bY) /O'D]frr'l'u P = .P,-. T

C g P (o 28\ 1485 kPa

c =y =9 P
e B " er 83"4(th L/mg*goo\;

L

o U Rt Y SxFae - Lo ([45x) = =
& Vo (I +£X) Ve ( ]+ £y) e

Po - 1N 89 - o 35F mol

Te RT, Y ¢ coo - ' L

BPC‘LL\AQL P censbtan bk ,T (“on)“an'f_

T 5 i T tance 71&(,

No X happenn> inhis Cabe,

<

Scanned with CamScanner



- —o.]
&= Y S 028 () --‘{—----1) .
C. = ol ("—' >0
4 | - o4 X
¢ _ ol (oS4 - 0-5%)
| —o Y X
cy -~ o -] CX) —
¢ | — 014X
¢ - o] (2.03)
£
PNV §
o« @[xz0|  Gaze:l CpemooSi =2
B C'I - 0.703
o CT :O*Fkgq—
cx@‘l\( = 038 | (ﬁ = 0-015
C - 0-08575_
C.L = O‘?’?’—?:—SN ©- 213
c__ = 6357
r.\yv /
% _
Ci «/%
.J'(;z —
o2
=
X

Scanned with CamScanner



n___._._._g_'a-.m‘_l:'_’—ar_. wm___Comuersien Q.n_cf - DeC
dAsbB L, dD

Keq
I ) - quf‘qurJ.
kbclckwaﬂlc
=0
= e -3~—>\Mb‘|:_ﬁl’ea(‘\w8f¥ O
C
I { B
/ 3 \“'\i\lﬁ—>
\/ k 'E)—O:/u
-!—-hrn’ re
. o
0f Thaw n M- 0.5 AT
rr‘)_ X Eab — O _:"‘%
Maximum ek can e, ochioie,
)
—> & Reoder 51 oCu o)
'A o =3 I @_lfu(li!-yflp\Sp PRECECa T
'B— — D
' 3

' .Jowm;.buww_umi..euwﬁw%mlf_!m}.m
)

-Yer

) : - ~
¥ (onuersion . Xeq f_’;« ICey = A

)
X< X

.S,L/) B ‘ ;
) RPN o o e oo o by 210t

D\ . hoe r&{wmﬁ

) Vehr b Yol 1, ¢ ode ) U0 WOl 25

b

Scanned wifh CarﬁScanlner



aA bl == cC . dD

K, .

< b e (d -
C=—l. G Cg +X, Ce—Co
@ edq =0

a b C
O — — kr (-A CB __; KD - CU
KFeo Cc CQ — Kk

- €4

N

, A
| R
/)
'—_C A T an@!ﬂ‘
D R _L
batdh

Scanned with CamScanner



@ P(.} wi “ bfa. Cubshihb Wae a_\mLm\\’\“J\'e(\/—\’b \”‘ Cy

C d C C of‘ -
kCcL T N CD = C?"b /96’*;-‘_ Xe) C,.Anoe [Qn ~+ —g{—ze)
Qb . a ko \ b
S TR LY )
*_M_ng‘g:ﬁine$ Cc -~ C =0, @-‘_ = QD = 0
ctd o
e W 0€ FERY. \ /d X \
e K ) ()
AN A I A BT (- x-\b
As o N e %)
(L. . cod=-b (Ved)n 1
ea(’ = CA.. = (j{ (<7 45 X
C”‘K‘EQV(eb’—gxe%, r =
!
Tor cmb; CYN o C»Pp\i.cque .
for &mm\‘f\n\e,:
RS
ST _
«wNeq, - -g«.aXeq, _ — N -
e G R - EC AL T -
- '[;a Xeg | —— A
a I C
ke [Go (1 —Xeg) V Eae ( Gg;aj_(%@]_—_l%f_gﬁ&(&ig_x@%)] +
S d
o (o5 0a)

Alhleved [

I

Aot em\; X

' Scanned with CamScanner

el



1

4 Oxample (3*%\, C\\ P.) ,3 ed /.\foc\qjlom ‘
@)(amp\el
Tng m\mﬂn\e s o\nou:e AGCOW\OOSA‘IQ(\ J

N O, = 2N0O,

s 4o ke cavpied ouk af  constant *—e,mDeer-ore.
—and. pressure . the. feed consists of (pu ure), K0 L9y

/l/*.. N,
_alk ayo . The chag&LrAtm__aﬂ_«uubz
Constant a } Aliok 1 0] mol

/‘_.—’——_\

M&L&M&hbmm_mm_n_dg&l_q_a.
ch_xxz;gnmﬂ

Dmo o2

X__Soln:

A= 2R

Bak\r\ Q QC-TO'(‘

SPQdEf Sxd,fnbol 1athal c}\ar&p A su @q_main3ng/
N,Oy A Nac ~Nan R Nﬁz Naa(l= )
Vo, 2 0 42 Na X +u N

o 'VB lj T TN\G 7
(o

U’ Jy. 4Maa X
ot

\

L .
Bl = ‘NA@X"“ZM&X
Te [
— N N NAD , {
_ PUTT NaChy, S&
'\J—ro': MAO

i = @ o, - -

Scanned with CamScanner



/__'!wn__
Bub C = Yoo P = (D) (20t
R To (0.082 atm.L . 4pk)
gmol k&
=~ 5. 033 mol
L
RUT  n kP unle
G, = (1)(202:¢ IcPa) =c-0'-mmlil‘
/83'% Jep A
: _ %‘Tﬁd)c, s }

c AN A\ ] —— —
_ ( C | / . o~ N /! - ,;Y,;e“\
) A= (1=%eg) < "y
ol = 4Yxro0 OF]2» Xeq ( Quadeicen )
| — %Q?’

Wog = 6. U / RS RN W A

(“-\L\C\p I\

Prere VS andrer Yeol= -G 34 - nt.llA‘ ‘a|.b\Q‘

Scanned with CamScanner




_Z_QQLQ )
 Case. 1B 5 -
flow Pxr:
;_LP. U
Soln 1 -
_9
yrialon in the
Volumelric Jf'luuw
=4 38
YAo
S = 2-] - |
vo &M = | (ACA,U‘
C - o= =20 N B LN
ow U ) v )
Frol— -
= r/-\a g l - wl | oa \me.u
| =
Co (1 +€X) by o Taw
= Can (1—2¢) A Ta
| + &£ ’
=+
Cp @ _equwilira — Cha (l' Xeg)
r! + X _ea\
A )
CG = 2Ca,OCeq F@;z-o‘\ 5‘:3(\
e |+ OCeq L~ -k i

Scanned with CamScanner



- A ey m_ﬁ__ae_m__ﬁl__ 26, 95%/ U-*-’I%ﬂ

Ca C%GEQ = Xeq) /Cl+:>ce;3]

— 4 (,49 :xel], =_O0Ox [-__. S
(| = >¢eq) (| + ey .

I
C
|
!
|

4 o.0HF Xeyi _

1l

(- Xea)( | + Dceq)

Checic Polﬂ__ma{-h

Dﬁeqk — 0.509~ o. 5]

9
DNSSL)m chDD = Shi Q- +he et]w Joqum
I~
( batch _No  pressure drm ﬂ__\soﬁ_teqckqnté_’féerhaLﬁmwg

MJ,_J«__J,_,__PmeLQ%mm of dpe_preduct 111

_TJota] Ecessurc_baéd_om_d_ﬁfﬂﬁu_

= ?re(su e Axop

|

D _Volvmethi ¢ fowrde

—— o N4 ? ,Q S
on ow we
[ °nd =05

Jhe same- Xeg -

Scanned with CamScanner



v
‘ _2?Oec @
)L(A)"\w" ol _he rete of  Pun in o bakdh Vs ¢
_Quw 2uhono || %
e :
Yy = _‘}Cﬁ ( e K. (“'2' ‘
[ad A T b 3 %
Tn  Pateh Teactac r =k 1C -Cc? %
. . A -.
; IIANIG A Y I
= kj:‘—g 4 I-DCec,/’> —"léA‘-) X a;l_ %
1 \ Ke “
=
T - C 1 | “
An (:lmu >SUy-slem . r = lkell, _ c €
J A i Car |

- 5 A «
L.

= k¢ G (1-21)_ Y o2 Dy
Cl+ 5:16%) Kq(H& DCei) g

Geney] Kale,
—

¥ Deteamne Vegrp b adnbue O% of equil; !
(on\uerdioN.

[ F = 3 md Ke = c--f/,m'cm €

O A N ¥ e

Seln L

8

o = 0.8’-357@‘/ Pa— - &

""’;}"K_j: Ao Cl"x)__q)(ﬁ«sgﬁ 1\ ¢

(Ll +2.X) 1{, (+&x) \ q

q

e

Scanned with CamScanner



2" Dec
(STR
(3D
o ol =N

z
[T = 2
qgeneval eq CS5TR. oy _ 0-5 0.0 (1—%x) _ Yy (o.o}g__)_xe'l
: % 7 (/"—)é) é‘l(/"’)(e)z

2
1= X€ - 288 Xel |-G
_ng; Q. 036_1 l—+X& ({-1— xe’L)ZJ

‘

Xc:ut LJY [oud o\mLem — 015 '

X.: C)B}\'lea

= -Bu.t)q!

-

_ 6.40B ~ o-ul

ot

o~ N @"l({

o X1 = 3w) 2O
= —% |
S 2

S h <h|~g,5l' Er\ capve. eq uvvl—-'n(\ (‘DJ @

d_x = o.4l, == 0. 00629 ~ 0.0063 md

Lemin

2eot - 19532 L

\V/AR i B
@‘)C:OAW . 0062[1 ",)l-b

Ao BN sdXeg o 1€ ESTA
R \»)\m:“ Ol e N @ x 29 > Z,QAL%{-_Lm_ﬂ_. o

X =eq

e sk e frachen oQL x.ea

e

/\\7’(’ ﬂ\ua\om& » ’GM é&;e% NV Z‘(' ?-3?( Ye
qoprbac\« ¥Meyq -[::N Qc{/.f)(n 2624

Scanned with CamScanner

_—



~Oesign o Nsotnetmed E»Lr @«L-

> Ohowse. Py A -a@
Cl‘:__ L /@c-&- fﬁ@\p —
\ l+EXx m o —>x ©

Llu’iﬂhnn la P T X Pfo \——>

With  progress dhe yeactant i T ~

wWiHA A Nl L~ Yo
Or - C-
'glo

&, -

” <
Bp — Cg

[ ) CAC
Dr = 2 Rxnks

X Ve (\O'Yn'&wc\'_ﬁ'

Do |
D =+ b

- A r‘—)‘r\o Oli &

- d ¢
é g 0+ g /[ - an“)(?if——‘r = o\i‘\
for  Pxn /,\,A.;LC\QB %:_b_!
CA (s ¥
C -c¢ /":_—%'\ f_ 1o i':—dé(b/q"'o
AT A N1+ ) B T
< - Q /98 e _§<@b? @ Ts QQ = CB‘J
& — * A\ CAb

5 N et P (T)° E

IC pwie, A 8 i(\\?o»\&rj

AAno w0y M(\ 2 (3

Scanned with CamScanner



DCCBL“___W o

........... &L_M_EQ{‘WM(_%&L&% W =i i B

[or  T<othemal Rxe  don: w__ﬂL_.._C (i +i(c ] (\PJ

T Pe\l+& 3 /P

DQS ra.-n HC P‘: R( J:SO'H\P\"MGLD erh A SOPA,,\T =5
‘ een 2f m PP ol \93

\J Y. -

- A i kY
L dX _%\t Q,J’_> \‘\/:{,\ R i,
Jw 1P \,'\Q#_ \/1
Asume A > @ e
r - —k ¢t I
A ra ,
t \§7,_
\
ekl . (i-% P w
’ (+89 P /T |
Fad% = gl (9 P | | Eep) =G Hive
AW (1 42<) R | = e

-l: e V] A\ c»_giw WA *—r\(\ﬂ ’

- d quuﬁc;m\ veleaty

® __G [1-#\|1seU=-@)H | 135G

sz Ja8 \# /| De

/O d = =

G« Super Gictal Velociby = fu = _1
" A = m- S
S
q ! 39. lq'l’l \k"l' -Fl\ 5~~(\Le QJ(L FL\'LU-:H' 5!
\é ) Sz .‘b; (

4’3 povosity = Voa'C_LVO'UmS —
* D7 Toka bed vo)

Scanned with CamScanner



-

,/'{ > Vl‘g (ogili-‘_, — C\A.AOL *\’\&-Q" 9“’3>|k°\( iCQ_(_E_uy\P
'3 O
o et St =

C’] = fu iy (L= Volumelr ¢ X"_LQ\L\ Cate

.

!

!

1

\ndieck CYost - Sechonal_area <& o (Ppe)
relaked Fo ~
arOsC Sechon OIL»UJ/ —Ftwbe Aiamelor Co D ¢y
f‘ea(kr '
;]/ ; ‘\‘:Ac:
AYSMM N o ber— ,pf L bers \
L see J i
,Lf-&@%f\-x}
'\{‘:\L_‘r <
Sr ¢ - ""‘_\.—_*
—ﬂf)’unrje Ao! ) ‘* —
e is
R 5
L +ube
Pl
TWQe

//( Caad f ' j'
C{D each Gocraf LM - )\ﬁlb S veoidoge

I

dJ
Cols > oss] & eyg @ye):

I CR—

D = 1// alp V) s [\/Y\ CJ(- r(:—\

4 1 ) }

Scanned with CamScanner



G- GC=) o GOl

P4

back e, JCS"(TI\ eo;/uod“,an N

)
3
=Y
=
=
ﬂ
3
I

Ax e | ¢ ("‘k)w, P -
o ) P
¥ JP _ E’%un Po;unﬁdﬂ = f((:,)

¥ _4Z

» Two o(elraendeuﬂ-— vanohle ()4,

P

ii@g___mdlepegdeﬁ Lediedle (‘Jnfz\

) ok eQ‘\JmHOﬂj“
DO{‘_ < !,!

d 2
) (w'—"—%-\
N 7

"lIAJJ Q?buvk\b% > {2 !'«c_:)P’(')('v\(‘qu‘L

! e n CMLDO-S\

)
2w oftw. >3 . ] eal
) — t=
PSP 2 v) C;LV\ “jr; WA o™ —'/2:'
—} !
_’ ) 40 do 4wad—  aA Fc' low
. m:'_ f;')o -E\Jl = F’\f
) N ‘L\)qﬁul)b
|
' cnn'i'raq';l‘
) \‘mih‘qﬂj
) P
: G
) B v\ - Us (_)ﬁ_:l_: x U__:.& ;T Frf -
l Pl P Mm
] Jj F’? ~ fb Us - \PO f TQ E"o \

E=4

’ L’{‘f/’f"” X L% Po T {:r‘ -
4 Ly - A S Ry | a

Scanned with CamScanner



Ap ,/G (/—¢) ncoC!—@/* I'KC) Pt o

dr 5 J. 5 ¢ Op ‘ P/ T *ro
1 S0 _

¥ _ 2 fT Blep CcPuT) —&

Ax ]o' P -E*__Fro

| B e = E(¢)

= beke 00 lume.
A = (l——- QS)AC _] Je : — W
1 Sl vol, | loxm‘q.m £ cdaluot

/ (‘,U*E(tf}\»é‘c-F G"qu%{" \_—4 \fmj\f\ c/\r mc&,
47/L'& vaid «Jo\uma,

Ve (Solid Uo\vma} _ (\ = ¢)
~ f’ﬁna:l}' lbﬁ(‘j

>l velyme.
\ o (1)
AN
| Ms_pnass <L ro(id --mfm“/)) o solid /) gé\
\/(, \/f \ /
\ ) =
—fl / ( . ¢) ﬂ' )),‘5/{,"“
b == \ S fuslupc

LI — (1= B) e £ o dernhe f 30
- g_ = F (bett) () e /o)
; < [9;\1[&#' ’/7‘_\@
C‘ ~ ¢)Ac £

e

Scanned with CamScanner



)
)
»
v

. olPl

] - =B R T &

Aw/li-¢)ac £ P T R

M = - B £ gt B _

W AUHE P T

e - T P L N IEEY:N
2. 15 (P /Jla) Yo 7 Ac S’C(( @)'Pa
0 (e ;\ftbj €—

N

'E;-"J}-— ,LF5>¢-F/I+¢;¢, Sk\

15

)

SN S P (1+&%)

O‘):r—— TZ.,/(/-J—?)() - /I+5)Z) ‘
~_—~~—\ P?’ 1 :‘-I V%DH\C\WC&‘
[0~ ot T8 - (el S i x)
]dw 2 JTo P (Pip) »( 7
T S&/b@, Fhan QuUE]C (on
A ssume [ >22> /“’)‘i—
e
Il _ X B (14X E =Sz %(4-1)
do 2 (PIR) hectin (<)
&/.,—\‘\\ )
Frection
ex o o o-/ :Q-O/
1>2 6.0
Then P =S
dp ,_--.D(PQ ,\Q_PJPI.-’D(Pnr/l“J
Ao 2(P/P) RS e

Scanned with CamScanner



)2 Nt (o) dw
7R I A
(1+€Xx) v

X = p(UQ)

P flm)

" Scanned with CamScanner



!

‘-“_H_Qﬂ -~ -—(L‘SDH\QYMQ_J ﬂ){r

Desigm o (ee WY

]
N

N rty
c= 1

by

Tr7Y
1 /A

P ol

« N
Touj
El. ‘

ghefl
: P S
' [nrrgd Ea_(_a nece Ao ’l‘;){’J XL phm uw‘/}—/_[ IUQ{L‘{‘ S (v
_}mt ot = Petz

E:r)pm v _IN
vJ

Enetan OWl i Encaopy aa(ﬂl(’a(
UJ ] O

romeved accom «fyon

LB [y G i dEsy

' oAt
) — (low werk | Shaf) wodk
) =i T B PN _A_CU'P\/,,_%'_[D
_AEsys = G o 4 T GCEouy=IC(E ° V)
At o alinlalle
| — e V.‘F’/QSZIOL/ i J C Btow vnder skt cmwc‘j\};o%
y "/_2"_‘ K o l T/L\ .
) LA tevanl boahe  petentinl Cckion tosg

O for Stencly stale 76727«)

) .
Ve = & o DE(0aby) = 2 (Ll Ry E
M= | in =T
L ¥ SRR O =N SAVA
.__L)/gfcdo—éx?)—\x)—l- 7fLL,-—ZCH
) *,z‘t__ m { \__‘E__x OW("
._W(JEM/— 5?:? TFH, Q) - uJ
=/ B i=)
» d ) =
» 4
n :

Scanned with CamScanner




Gosidee _ A, bR . < Cc, AD
=3 =3
Speies —=n + T ('mcfr” T

jl‘u T ol Y Y S S ST £9.%J&uf_
{ O

owtb lel (\:qw‘& Phase )

n
gﬁHi FA HA-—FEQHD—\-C Hr—r g\Hn—‘v C’EHT
” - Rh(\—xm + G (Be=bac) lo 4G (84S )t
C fé+AY\\—\ v ‘Ecgm_\?(ﬁ\ ‘
\ MNo BN L

[ SIS

p— ) -
N T — —_——————~

7

©pn +(Hg— HI\, 91

N Py \‘;LY\\«(\SUV _ J
\ ‘L i wr)i:upf’g .
Aufﬁ — Jd HCP) € HCT) = b (T) - H (1)
( R~ a D a
N\
Heod- 2 rxn

ffuo_im N 5/9 u\@-mm Al y+'@-u‘)s

l_/“( “H (T)——ﬂ (’7;)4-((‘?6;—_

” Te |

Q) Dhoo » s . !
i Bl iy
G |
g‘?ﬂ Gg‘-(T) :Q_/+l\3T +XT'L

-

Scanned with CamScanner



\

w
AR ES

" T 2

e A )

H- -l = H: [’TE)-{» CR- AT | - :Hu'? (’f—g)—+ KCEJT

‘ ° i~i‘~! T Te i /:;‘" S— Y
e s ]
™ E =the  Sam NQ —
R \ 1
’T?\ 'Ton = To
Abep = -0 -5 3 (66 dl ~Ble(r)f x
A+ > = °
_ d c _ y
— P (T) 2 Ho+a_ H=b Y — 4
L
e = W) + fcﬁ- AT
Te
an ) 1 ut ey e W) = b R ) — Ha ()
t 2 D VR T‘DL = ~ . <
T

}1 -(’a_’l— ff [RIA) ~, CL(;:'V\(DL\' )’C{) r/{? MP\

(& __ohuen %MP .

S T
- AU T+ )0 AT
g 7 T
oY CR) = A 0 (1) e BCTR) =k Ho ()= HCTe)
K ~7/ b D) 4 = > 15 I 7t 7

CD —_ CP - Cf

d c b
D a < ax B Y

DU ) = D CTe) ~* (Do, ot
R F Te ‘

Scanned with CamScanner




G = o T TS

d & ) d
bOe ___:_L(_a..ote‘f ~ ol = bol, ozp\j—'i— 2 Qo

6.;"
*T+[‘)\6r\+575~ b} = A\T?—\- q\

O LD thfg CPA/ .-QH(T)F > =0
r————~ G S n‘[?‘ —

B =5, i@c@cm Momdmpw (X =0

2)

R
T pe—— L’Q}@S\ .....
Case 1 + corg .

/ R -CAl=T
e =~V ¢ ==k  k=-pe
Coynsider A>T Cq =c4, ((—X)

Vo X - sox
% A o e Sl (1=

Vo @W@/ 5 s T ool ptiitn Pemmilers
-
,g/('/(jjr)’);)fs

Be Wby Chol L o o are._Juep

o T/\,n(.‘aba‘h'a condifon @ =0

¢ No sk D =
Con =GR (aomomphn) ¢ ~+
2 pp=Cpp (@I (constant nok Vary WthT)
¥ 7 \[ >

Scanned with CamScanner



oee ™M

Calcalale_ T fo ors A
Co n Nk et
— X CAHR_C.I-QX =k QCn (T- T:e\-‘ 5 (S _Cn /7"_;_"‘77_:\ O( L}/ {AC'J
/
: SDEQ -\\ (\33}\&\ s\s \,::_q,/:éd\(
M~ =C = | DCp =0 - G>%
—r——— < - S - DCQ = L_lcn"- >
\ Cf': Te  —+ QX (-—QHR(TK)) ca® L ( - ° h:}
_ - a =
T gl -Er; 250 = O
e < F/AH;’] = Z ©.Cp:(T-To) —Cr=T) 76i 5.
T—T, - =X OHe (T@ > T- To+XCOH (T
291 CP CP
ol -Q_Pa — thC—D
o, = fw
,l;‘o
V . U B
,E‘A/,&T* S
Ae =3 | ——eq®

QJ‘(. ;SO\*\(’{(‘\'\-“ . » C‘\xprl‘ TC )C\I
QS\f nsr— }S(J"V\e“(ﬂ\(\_\ - T ooaana w:\\r\ /:5\-\ ] )Q CD (Conit)

| | : - o ((fan =>r mchg
fmcte)
Jo  Glve eq (D cnd @q 2
Ascume >C fo«/\ Luncbon L~ X N i vV /:
B x , T Ve

S
v w9 (T k‘-,JJendwum@

Scanned with CamScanner



Pef. 1y

x © )
0-6 o7 :
- T=230C T-= qooaCl

Uslume AW Same L‘V(MCD"*

Case T .
Ua v %a / \/‘ L?o

T and X - r)ceo(e.oz

Solve. Epnergy ﬂ?ua/'f':'m‘ﬂ /Qr‘ < = _C(T) o

Solve  \/ - Ue (BN an x - Ler) —@
WA EINED

(—) ZZ n)n/)khol/\/
r'J
@‘L@ Cnerdy eq wson Y -&n 016 T &
LAV 1 4 @‘
- Fu!v—e"
T= T x(~04eCTe)
EI: ; [}\‘n ‘F
Po N (o2) @ —
No=Aepfe /N (17X)
Gun ‘pal‘rzli-é)%mgc-r_@
L\ /] |
L x e T s *
ArTrt

Scanned with CamScanner



Dec , | L I

Scanned with CamScanner



~
—eale S
(COS}GV\" T\Tb ,/:_Y

\L \)‘() ').'»,DC}/D’i-(}\
RIS

> Ta

-
L

A\ | > — Q =~ etuvenmen > “Y¥Turel Vea fjn(\(p\_
Conngvit : )

T o () o ocp _Corthant
CQ - \‘A)b —: Y_-',;v j_ 6; c(‘r"_\1 C_T-— T‘o\ rbHE (frﬂ\—‘—Dcp CT;TéLCX

LSWJD_\L‘__\L__—MF X = =0 \

Tm \A) r 5 9 Co CT— T) A“QCT) r_ Av—l Jl"(jj‘(\}\lxtﬁ

\A\»\e_fe_ .—n (\rn“p\nrr\ fr} Y&

sM_CT) — DY (T\ + DCy (T T i L0
BH :

* @ g qu\C\\‘on °g- \-empewémm:

Q= A ST

PRV | T % wn
LATD - ¢ T-Ta)=(T-Ta) 0 —
b (=75 | Z et b
N \ 23 e

T = T el
)

Scanned with CamScanner




—

_En_(,cﬁa_balaace._mogc C.STP

R@‘E\ N Q“ja = Ecv-/' = O
an ot} WOn_S‘]—Cf
m G (T -’ré - m C. = 775 UA (Tey ~ c«z)___m.m_
/ L én (‘T‘ Tay
N 1= Tay)
.hi)c C% (Et T 72)) — @\ = \)A / .rél’) —7:‘) —-@
T ﬂn f T - T—c{\%ueﬂ
)7""(' Corwiec(ion @ al})uﬂb)cwn
aness e Wl tnssry
C O
/éa\ S (1 }Un)-p_ﬂoj, T
¥ Relafymn  efmeen A \/l) TT i%\ d)
~ Nven = s /
L ard Tg ~ - P -
o f Ae d!/rﬂnﬁlﬂ:-/_\ﬁ? /

: — B A " /..~ UF" N
- iy cp (o= (T (=) " Fnr) )
*E_:cm I’)’La"/_;\
P 7 .
= ] .- ‘Ie\,jfor Seri¢s>
- Fay
G =or (-1 ¢ uaN] SA TR

Q.- un (Ta—T)

/C(/V /ﬂz —-71_

€ /"J" flw Pafe

Scanned W|th CamScanner



L

. @(wm_lé N

R AN
¥

Nl
Ne .
&

| Q
X

\A

@

(7— T\— AH,QCT)Q\D)é BB

VACTe-T) =G 30 ¢ (To72) =plp (D e =00
[ﬁ, = Ta, -~ la-,.\ i ' ‘

_ VA 15 )—5(9r,, (T= 1) =AY (T -0
T~ '< j
— /u,q\ (Ta _T)— D ®iCp (T-T2) Q’:T’:LL)
){ — \quo/ ) -
= ) ~— )M(xﬂhﬂ"‘
Y@ o C’L‘(\.-. Aion
2 AN, (Te) —+ AC (T T,) ®
lk-s (or'SC\-qv\t
D {envarSionN \~o EN\e ¥ Wwolante wedren d
~ ) = Ir—cﬂ 829:~'G1\__&’\;1ﬁ5
J = ":a X @@ eAehp —~c(
l _r/a <on-'|-(0m9\ A_,L b ,? "y C
v (2 2 X
00T %, 1)
‘\_ "—K( (B
- G/eT
= koo Sate 1 yee Veaable = -le G ([-0¢)
=S¥, Sl Cas (B - bgf)
Vi T) [ ? &

Meke one vatiable Contlent ; $olve lor Wae sest veriabes

/

(wt\i%‘og"
e B e Y
1 7 t YA
/’_\
. b
{ . ;
‘F* ¥ y
i
T e p— c)?\%“‘k‘q “W e ik 3/
’ FwQe b s \.\\3 S\'- Cb““ > @ ‘0"’—1——
W &, '\x
@*\va?\-\b\/\

Scanned with CamScanner



A'é /;qluu‘ (f'bru(m (o VoS o P -

A = 3
“r =k ((C-C. \ O O o
A _!- [l L3 —
o)
L~
C,’_ \_—-—CR@J[
\B\J"L/"k =
s o en

<>qclwajnar\ Sheryy baled on 3\@

o K A B (E-L) ]

Degian [él" kpi =
0 | §

L

C
1+AeonAHfl 1] €
[ = VT T/ 4

¢

f

{

L

{

(

;\/ Enar% balance

1

. © :
e Fan 5 0iGdT- D, (I X — o

T,

O

Q Confl‘ﬁﬂ"' Ci-’\ C\);’_D af @’fufll'}ﬂ)’l,{(‘m 1
["duemqe, ':qq'.h\lﬂu’b Ueéfg‘ﬂ/é-w% balance

X _ =68 (T-T) s T W ‘
Ee. D/—fg(@)*/)( (7'7") 111 | \f\ e 4K

! - =\
T T |

Scanned with CamScanner



— D e, (6
_exanple) A2R ,Pue A in Ee_at@ T =360k

—_— )
HaC298k) = _\Yu, 000 C"*/mg}
Hé’(zq 8K) - —60 , 000 @l,/uol
C'n,q = C'p,3 = 50 @l /mdl- Ik

“Epoee— E{?r“ )
K@V = lon, 00D € &7

—

wihel iy e oD—\— meD ¢ Q\o\qu’\ Aonag
)épa? HA—

DeS;cdn Go\lv\w\’Tb‘Y\‘ X&CII - K‘?—{,

l+Keq ’
Sy . o000 Ex‘gr-_z‘}ig_ [__T;,:‘g_ﬂ)}
v - L e
T e[l
T

| Enerqq Leilance, e,f’*uﬂtlm
og’J 4

LS8 G (‘717—)

=i AI—IA (Tg_)+ ‘DCP CT Te)

Dép = Cog=Chy = 50=50=0

{10
1D

- s+ Q/CPB J(T 300) - 5p (7 —=3009) _ Zf(f'_zoo)

X
€7

N 2o 990
)

90 = (B - ﬁio ¢ UO R fﬂy_;’:’n{—'n\ﬂjh‘a!!j

C/;’ £4°

Scanned with CamScanner



T ~ Keq Kglorans) ey (EDCIGY)

2&8 oo, 00 [ - ———
Yen I8 A= =4S 525 \ e
boo o. 1) & -]l oS S

> A

7
| \ (4 . CAQ CT"TC’L
/& = % —OHpy

“iso » o
- ==
I eq = o .Y

d 4 g
%”%/’hl\( e vauple Egm Fh 8', Vec akr ’s'r palll'lbﬂ
I o | )

Corca- ‘M’OJE’ =,
_al-cultz,ﬁﬂ__’ﬁr_c_.ﬂMAﬁLE quilbuin

/\em,f&_tqffv re

l

iO....a.-.nm«-mmnmmg-&qngn_‘nltgt

i

Scanned with CamScanner



% (oW \\HDY\‘\
\

) __—>| Pee — T ek
) (43 gnd g iaboddic ! B
G e Rapdakers o glate @T=EDY
qgoq‘)u\&«\f\{) Cﬂ‘\}p'm &l—l«, — 661 : w...cs[J")»\(
| ' RN &
) B 150 Renvane < AT Tl
' e . n - buatne
' tne =t e = \&\ Nl T

Pi—tentene

_ . = 973 Ve mel /m
pass 0

E 65300 ¥me
kL = 4-1:\11-% Pewe. V= R€0 =

\ PRI L ; > 223
W=7 Ao adweue Poe De’—ﬂ‘@\
Conversian,
Soln:
Nn=CuHe = (-Cubg
A — R

D@Bn en‘mHa(\
E 9% —_rp =)<fE.. % |

A% A
" av K]

mMmale pa e <. A 7
91‘;/0 n ’ l o Rﬁ,‘( Lea

E/r{ #\)

be = 3] €
c =< (J=~x) ., ¢ —-¢c X (’ 1wl }) YV
s 4 B o s

Scanned with CamScanner



G- AR J&}LTFA_( - L ) ¥ ke = H"r) N . —
‘ £e) NNRISA 2R

\/ — (‘\ FAO d)( = ?FAo A)&
; a ) Sao ke =oAL
X
Vo (B . Ax
) G s FF D, TX
: . N 2.03 ebH ( I

=

e ﬂeeg/ <Nnecltal L\q_)qrg{?
L)

G- H-f 2.0, G (T-7a) = [x|pw’ (T)+ OCa (T'Ta)}‘

' s A e | Ae [

=

Adeabitic Q=0
ﬂo WOk CJ = 6

a.C_f; = C.!ig s CP{-\ — “’”"“’” =0 ('f'o 6046 C‘\-/Cb(.lcfﬁm”/\
—,(H‘o ZG.fe- (7 - 7:):4;04( au; rg)?
T oTe = =P, (TR) X
=YY |
791 C:a ~ ‘&—F QB R @ C-d) ‘—(ﬂ(qu _.L(-O\((UI.\“\' ~ ’Fl)

] T GCV

— |59 T fme) i

7T = 320 - — &€900 X ~—|33p —t-L/B'%)( [
| 57 )

Scanned with CamScanner



2|
|

2/. 2xp Cg-?oo/ 5 S 7
&. 31y ( 266 T J
=_3).] ex,Dr 7902 [/ T - 366 ) _]
| 3coT ) | -
[ez —l 3 03 =RV ™) -=__6:qoo ! 1 -
e —= 3.03 GLXP\- cg?;o-%(’r-???» N\
33T ) |
X?a o Lek
|+ Keq
T = 320+ Y33 ¥ b -1
-y = Kk C, N I R N Y.
A AT I | =
e | REZN

Cof e»{dwq\a\?.: 4 :O‘q'.‘
' T= 22c+443:346.2 = 338 .6 Ic

K = 3./ exn)—7q01[ 338.6- L0 _ ="-Z-7-()w-,
| 340 +¥338.6 ]
k@‘L = 3.03 Cx -8 30.7% 338.6 - 233 ¥
| 333 (3346 )
= 29

ot l+2-9
— — - 9. -] K . ]
y/-q (1? ?—C)( 3) )1 lf ,_Lgl‘q_j) Co 2\] 52 g

Scanned with CamScanner



Yoo~ oA ((e3) - 2:378 - | .
== 52 %
nen
_ X TCa) & jock | L 2 NUARY . fas/ =
LS =33l Y9 o 39.7 2.3Y
o) %ReF_ 236 929 $2.% L-F8
oY . 4931 Ry 243 5. € 9 .o
6.6 . 23560 24373 Q53 1 %3P 3.89
o 3603 34F  2-§ “ 5.9
6.6 0. '
N - S l;‘“ ( Lae Ade
5 s do
N % (Q.Z,} 3.2Y 4.3(7?8\4'((2 S')—lzgq) —+
3: [3 o3 Y \:g(S’.‘{C().nSE; =8 PR
= Jezo o 9007 e éN S
QQ_ Xl

| A-gf";——‘“ 36
“\”U") // .
TTA Y L
‘ , .
( VT g&as

R ——————

/G\ C’(Wvun\.ﬁ No: R-4 Ch$ Sec 3.3, o
3 S dben Veglar— O

Scanned with CamScanner




/ quI k@;(,“ Sourcc OLLP ':Lli{

b ' ¢ 7 m;,)
]
) Cp \oOs f T(j S‘“-CF dT — I7 OH (TQ‘TYACP O'T fX:O
v K
) do _
- | ©.( dl_—]DN(T)F X AR o dT
y v & Ay F A SRV C)V(\S_ZCPE
) O H , .
)9 [ A = /r D o/"l“\ qu d X + [ % D, 9+
b2V ! \ % / Age~ ™ Y
b 10 . inte(ra) 21> polizn, )
) —i{,z—@'ffﬂ'r— N AL e edT) € dy  Fx ac,dr
'AV dV | Ao dv Te S e Jv o A Pajv
) —= O
'_Ae_a_r_(_gr\ﬂ N T
I@ [+ (20 + )(Acnﬂ IT_ )ou (1 )+ fb{pc”’ E/X
VIR A R T Kow/
: X (enveSion CFqN&e With \olome T (jar\%{’/) Wl Volume
¢ bor Lyeth  (ende/ exe) T
) dX d N
- f . X = —T2
) A e dVv sl dv rf?o
' 401 (266G ng D«JT Yougfm«-{aceo‘f 10O
) v v | |
) CP - UA(Ta-T) o (el
y  d@ —Va (12 —-T) bul- a = b I
D A o
g av _aen /Jo\ume on b . ;T_I;I*K G i
I ? A [ Contecl-
° NOoT—
) CROL Ltdibn |

Scanned with CamScanner




S0 a= _‘L’W( F
D

_jl\;____ Valra =) 4 (- )~ QA rach] \ (e, ) i

i . , CAQ(S"- QnJhXQCV\I ‘ L p
N _ —a — C(e.n) MN

AV w >0 t‘

i teeet = — onde <

Man— f—\:go%ermgl‘ MP_\LL_QD_(L ‘

A — 3 '

2A —> C ‘

{

{

Lnena\j : ba\ﬂhf@t PFK

F-N

o _ \y) CT;- \+7 () (Dl 1))

SV "=/ ‘
= :
> K <.
j:' J
=1 "
v, S— all specien
Oxaven €\
N ke
A —> R °A —> (C
Ki
B = loo mof ¢, =cl o
—$ O L
DHé‘ — -206 K7 el A L\.H'Q = — 60 k9)mdnA
C . (o =00 J)mel| L Cp_= 126 T/molC
A ~ e | = R
EFifg = Yoook 1 Le/p. = 9000 K A
T €2 “
E, — Jo o) 4 o 577 Gl )
T L= /100
Sr-rd -

Scanned with CamScanner



dV 2 & e
ch ‘-Cc = ¥/ . C‘l
AV z = et
p L C
\NYa o & e
t' __' ) & = . ~ i -
. A | np(C ‘
~L |
pw ——— =
Note : <5 cp r T B ] »
Tz G ‘i C . C (B =) G .c(r)
Ay 22 = C AL\
LA - e g \M/\+/ TARNT
. C - Ch ﬁ - ) gcn f’)[-\ X I',r::'..’ _1:"' ,‘t’-C"—j\}
Three _—- 5> X hoeletn, T ‘

= CC{ o L u%\n Y \’mt:,u_\a\e.'i__(jﬁ; (B y Eﬁ, T)

ir_ Vet (T;e - T)"'[“ TA) (-DH!’x“‘) + G’D(.DHL"ZA)

ov <. +4,¢ + 1 C
FA £Pp CFe
o =—t_C, ] qea phode AP =0
r o ol [P
T fak "A' (N

Scanned with CamScanner



U U VPRI p—

e

SQos\n\tvIe ,,,_,.,_,a(__%__h__ )
T _ Yoo 338 -T )t (= (’AJ(QOOOCDL_@’);*@OODQ)—

oV A0 a4+ 90 o =t (30F¢

U\ nen (PO\ u YMCL'\'L
J <

By [dW)= =, O
o“: LO{CV\-‘ Mo xhQ [e]e)
n“?r /nl(\/)"‘ CL/ ) O

q

[

¢

(

{

{

‘ (
g ochons Naskial  Velul :
{

{

[

A, V) = (Uoco ¥ (233-T) 4 (=rlc)x 2000 4 -
(—rya) & 60 oeo\ ] (O 490 4 C.A-H?xo I;\ 1236

Kia = 1O+ EXD/ '\-l’C’_DC>c)z\</7/'3)@0~ {/T')\ 4
kKra = 0.09 4 exp(90060 u (l/%oo**(/r)\ g
Cre-o.] ‘
r& = Yo ——PV\Q—\—Q ¢
To  =-4923 6
Ca‘:_- Cto (Q/CPWQ (75/'7')
Co o Crox (Eala)s (To/T) é
Ce = Cros( Felf)+(Te/T) a
G a ==K a x Ca_ €
Cha = ~kKsa , Ca¥r+l L
o= & Ve = ) a
&
NU\ 1”\[61m@|€ N % ed! rovx| \lQ%ﬂc.\nl oh ®.F Q
~—/" Nr,mlger ammole : _&-1| ')
€.

Scanned with CamScanner



!

P _,.D;QJDJW\ ﬂ ?qckeol Ee& ‘H\Lr_‘

4\
23 - Dec

| ke |
,,Q-A_.t-_aej‘?.;m Cer dD cA £ > il
F—(f) - j\\\;\(’fl} k (7— Sép ecien)
T o) T
' A,
P nC@A lﬂ@l‘& N > &Pbiu'ﬂ QJ)L .
\ Eneegy e
g AP eq
C Desiga oy .
()
I -k Cicr-kcScf k3K
dw G L
a~b aLb dfo —gCh
og _ _K CCa WS *ka%cg Too T A B
dw dw
: ' 3 -k
aw ~eT JC 0y v gk dw A E
- 3 .
_%lpl — k?_ 9 CE IC?) CH CLC
e x- Pernembec?
FA CA ’_\ %CA" == EJ’A» CT"
e} Ca / N3 ﬁ?Mcmbpr A ;
t3 ‘ .- S ‘(__| FI_;
Fom: ' . K(w,w\e, >Geteli 2 o
5
(:D CV - C /éJ—*"OJX\f e
['F{‘ k ’ \ \+ & X / o V.
} Cy
”—E-{' C N Femember &

L ‘ Y . ‘{
P > 6 -’-EA,D(QJ‘*’DJ&) —
| ~ Ny () Peaclank>
— ' =

) Needing :}-Qc\mul"\q\i ) &) Pﬁa-—;c
bd B g >Fr = (ks Ja- ¢ X)
— = e ([+&X)

’ —> Y. = fae/ Fre

Scanned with CamScanner



W,
A
4"J
=]

.

N

Ay
& & & §

A
;,,‘\, 't T R = R T R
C\ - ¢ @ o f a coT, P &
= To D = H v
N e T 6 r = S &
. - c. .k w ¢ C - rn . P @
A - TR T R @
- A
=L T P E- OC €
"-T Al Ps l':' ‘
\.P L :E\—*‘CB"‘E“"CD"-’FE‘*-'QH*‘%
OTEnTwT N
a b |
‘:}\“erﬁs :——K C, rﬂ To _fiﬂ‘ C X__B- Te Pj ﬁ
dw "R TR TR T P
7 r 12 3 €
— k| C ™ 1= P ( Fg TP 2
e ‘]'- T Po Te \:r T Po
, Tk €
*\"k~‘CE‘:"‘TP\3 c T E P
TR T Rl [T F T P €
B Pl iiol =0 R R AR
| 7o - \F TR ;
JFa = ¥ (Eq Eg / . 1, P) 9 onlenowy) ¢
dw ¢
OEG b r{ wNENSW Y. )7 1 E‘J;vud'-% UDH—Y\ (
I 99— vnknow 0D (
et G T £ (
'cirl' = Yooknean ,) {
dw \ i ‘

Scanned with CamScanner



— equaliion> ' '
O s - D81 Cp, (~r.~r) S Al Q (TI(0V V) -o
T = Cr"" Cl(E)
‘[—;_A “{((j(u ) Q{_i &A(lih"@ﬂ 2
pes
I L5, T P) i
Awo P

-
=)
B
y
)
)
)
)
D
»

——

b4 /olleCl"'\}\ and A a\usns ol) e eaf*?— Oalec

l' Dlgpreh}'\a( H€+h0ap

+ G

6rg.er ;f Kxn

A 72

0 A—SB in batch (x——dG = kX

at

/()n/""l(/“\ - Pnic .of Ong_.‘

dt /

e

U

Scanned with CamScanner



4k
2% Dec

} (’mw\ge, W
~A4 5 C B _,.“
S = 0.05 mol/L
2_1;— 4 o So [co (SO 2 oo 3 00 -
xC, : So 38 30k 556 9550 124
‘;ijrnajé mjl (ongl-an‘/‘-
Cf?o e ©. S — /O
Ch. 2G5
B Cac ~
L , |
Lj\) 2 X CesS ( t’\O( 3”{’ o (( ©C (~ ,‘(‘,‘,)u ({-‘_ r?( //\/ﬁ )
g B i
So e Cate “T/‘,_“ = KC/:( /Cé, 23 €X(e<C = (onglan—
P A 4
_k' X TP
S B -
—d(/“ — /C' (,,0( —> ﬂn /‘GCA\ — an..L o QILC
It Cae =
+t  Grio® B 4o? b (s
O SO S S - 38 — Ql/
Sb 1’58 ¢ O — So ,
100 0.4 )-8
\ \ N /
\ . / Y
ra '
//
Jalue fOnKI B
\ \/a‘\l&_, Q / %
K=€@  _SkC —\«b«NQ ,

- VUal
— K= gf‘._nu

B S nexEss,

NO c:/]-@f/_ k.

Scanned with CamScanner

1
{
Al
¢
(
(

1
{



Hh

T - 9—% y DOC
iY‘f/(J-I/-c’g/fccf ,@fm 5 | |
e _ k' cx
t -
? afl(l ? )
A
| e - K€
GHo 6
Assume A= )
£ G e
. 1 "_, _n'//"
s Ca
s nol- §M(S}\+ ((ne
. ("\ar\(glf ”““—C_ Uo!(;ﬂ %QIF»
A =22 W
% p7a
i, P ' e
(’ﬁ/c(fsrhl— ‘ e
_ Yes, Second ardel” -

\

“chonge X (f nd— shracqhb

/] ss e 0(22

y C’_,q. - {__ ‘ |
(2l = [} or
S,

_MQ,‘M =

- ————
Scanned with CamScanner



E— 29  Dec
% = | +/L‘L -
\i C74D
A e
I ¢
CA —
t
+ ¢ 1/6,4 7
1 /
O 0.05 20 W
bho  ©6.033  26.3 N
(00 O - 0306 9.7 Qo; / N
k'_on t
rnol'min
./( ‘k’ — 0. 12
G oS
= 02yl
mol " mip

Scanned with CamScanner



~~%D€S¢_€cﬂ__g4_n&\uno&€5\r Q§ Qvng Qec 30 —

— A s D d MPJ/ y
AU Ondesiced.

- YD/',_‘ = fele <f o/CD;('EQI
rde of undediced!

K‘C)\}el?z// i o . e/z::s/- mar flow retfe ok «f O
< (' ’y /s 'y 7% U

Instantaneouwry S

Q/nm’f),(/ . u)}m,L will be#‘%’ Tp/aﬁdﬂ Letween

IDSkantcmeoud>. _Select: i//’@” and. overall Sef

So_ o _hV .  _ S.
fu nV U
batch  pyr: A
e xtent—
‘_\i L
\ A N @‘LD 2]
\ Ay C o\ Ez
N N s 3
A AT CGH G
*‘)ﬂ :U;+ él
r\JD -.ND T
l—J' T
Ne -\ T\I\.L}-
L —5al) "
Ny - [Ngl &

Séanned with CamScanner



R Y mk@gmf_ol__m\a_.m_&&.@ife& ‘ Dcopper 30

~ Ty =
NS dewd s o
e 33  Undedired 7

D o fhpa ] o

™ NAo .
:-—~2~£{,.s_,~_?. onnowng, s

<

~_NKG’(I chion 4 e ld.

Y .
VD - (D (qusired) ,
—'A  (rdeof teactant /csroum Lion of ’A‘-)

—_Averall y ielcl

—_—

\/Q — ND , FO

NAO- NA ﬁe—a

Mulkiple  Pxoys.

[. aglle] RAxn A >R

™ C
S. Serer  Kxn A—-08—C
3 va,p)o)c Py Ao=SBI(C
A —D4E
G—I—D—e .
Y.  Independent— Rxp A — B+C
- D — T+
‘ oy
4 Pop okt A AL s G
A ,

oS

R

Scanned with CamScanner




0(( C°<Z

== "ot () = %-—-—/*‘hr,q
SeIeZ/fu‘/"@ SD./U————: o - ED gCD{l —~ 2) B
Caze T v Ky

. : o{-'>°('2, — d:“o(l>0 f—

T vt

—— —

CA T SD,AI”\

AN

ek (\::M‘ =X AJ~ anl_ 0.\ Jors ‘!\iﬁnp it
A \ \‘ ‘- v U “ v AIL B i Sy

T, Peel.

@A bakl’) - should be (/(DQ_O[,

A Pfq;g Flow Py should ke wNeol

CsSTR  Shoudd Nl be.  wuped. ?

Pe rfect /”7/‘/\’/'/13 jn CSTL .

D Ay >ty ooy =ots <O

s L =l P

i P
e How?
w So //’r ,‘
munie e dlludesd
CsTR . (ay be uneot

@ e-ﬁféCiL Odf TempP -

' v/ ../
—&D-E T
o = ko Ly = Ap e 8T [y
kU 7 "_4\(7 -/

(jL xn Sero - ord.er—
_f Eo-£y20. T Bp —TSel oty

Scanned with CamScanner

»L s D o o @



é:xqm‘l)le,
LA — D
(A —> V
04! =Aq —> 02.\ »,_:O £ SG/D]L) = yb,/ﬁu/ :/fD,/,Ku C—»j
| — 2elo ocder™
—fer L B
/:)(0“'!,0"0 :
2A —> ) Spjy T kb ks ¢
A
llq — U kU kU 7{‘.\1/--\ 2T
="\&BrEVITY
= o ¢ (y
R
0 pholNe. -
(7, P, >)
maX. Sel . Teopt i
= [’ il

/mavimiing. A O\ _exemple LS

Setedyty of fhe\(¢7?
\ Vxn /

c he r/rfndp

%

Scanned with CamScanner





