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20% CO, €O, = 44
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Base :100gmole of Mix

M

_m_30x28+40x16+10x2+20x44 o0 v i N

n 1 00 gmole ™ kmole

S o 1y s A3l S5y b8 Jle 3 e enls LT &Sl 5 5 Lt e

30 :JJ‘J"G‘)
30gr CO = 2—8gmole CO

40gr CH, = %gmole CH,

Base :100gr of Mix 10
10gr H, = Egmole H,

20gr CO, = 421_2 gmole CO,

M :ﬂ: IOOgi’ :11,08 ( gr )Or(k’kg )Ol’(llbm )

30 4 40 4 10 4 20 gmole mole bmole
no xtietitu
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Base :100gr of Mix

Zr)bg}s-ab
Pl o e 5 J o 4 o AT
( 30
30gr CO = — gmole
8 288
40gr CH, =%gmole

10gr H, = %gmole

20gr CO, = 421_2 gmole

30 40 10 20
n="—+—+—+"—
28 16 2 44

S AT

( 30

%CO =0 %100 = 2 %100 =11.9%
nl‘ nl‘
Ney e

%CH, =~ %100 = 16 x100 = 27.7%
nl‘ nt
ny 10

%H, =—x100 = 2x100 = 55.4%

n, n,

n 20
%CO, = —2x100 = *x100 = 5%
n n,

t

D Sse WUT IM det”,wuﬁpf
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m="
n
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100
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86

H: 33 £X100=38.39
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C: 44 ﬁ><1OO=51.17
86

34




Temperature — Lo

03 e 5 sl U S g0 ST O o 0 b s e (0l (6551 51 Solme 3 Sl S sls Lo

S Jols Sl

Sty i 3 i ESG D55 IS o L 35 g0 55 Sl bl Les K05 Dsle o

..sfm.abé|)6ﬁi~35bawu}|¢il{;¢ﬁ¢ab5¢§}>

u;&gu);w\;g,\s(w&u}:)@\L;j;\u@;\ujf‘@\;))uuuﬁpm:x4;§;

P e S 4 i (CCC F)

Slyd e 4 S ("R, K) s

ANC=18ANF
= A'C =1 AK=18AR
1 AF

F=18°C+32
K=273+°C
R=460+° F

35

s 4558
Flas gl ¥ eSS
:(r@»)i\“‘:&i
AK
1.8A°R

pressure — lié
R PRy Hlis

A )le s Cly\
2

& :.S _Y

@olas -¥




p_F_mg_pVeg_pAhg
A A A A

= —
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by, in i
P=pgh= Txm =14.7%
sec?.Ibf

14.7 psi

latm

2atmX
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2Na,SO, + 0, —>2Na,SO,

53 55 e ol 5 3500 ol 5 035 10PPM O 3 sloms 03081 48555 30 53
(0,:32 , Na,50,:126) =5t oT
N

Gasolas = W, se e

9% Exess = =0.35
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P J9l 9
o __101bm 0, | 8330,000ibm H,0 2x126lbm Na,SO; | | .
NeS9 10 bm H,O 32ibm O, '
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FP9S )
2x126lbm Na,SO,, 10lbm O, | 8,330,000 lbm H,O
Mya,s0, = | 5 | | 1.35
50 32lbm 0O, 10°lbm H,O
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CaCO, MgCoO, else(insolubb)
92.89% 5.4% 1.7%
€ 3557 oy ST &8 55 51015 (o ol ST iy ki
§ 35T Gy AT K iy 2 5l 4 015 0 CO, Lgy Lo
§ ol Y ST 5 oS g sl ST K iy ki
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CaCO; =100
MgCO, =84
— CaCO,——CaO +CO
CaO =40 SSaT A5 sl ST, 3 2
CO,=44 MgCO,—— MgO+CO,
e
Selbm Ca0 92.891bm CaCO3| 5x20000bm, ... Ll

100lbm CaCO, 100lbm,, ...
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AL o ST 2 Sledd A5 oSS (63§ sazma b 2l s 5 S ST (63 et
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2

sone. — 0. 441bm

lUbm,_ . —0.44CO, =0.56 ST

1lb’nlim stone
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Sb,S,+3Fe ——2Sb+3FeS
OlyastT 8 £ 5 S0 T 02l Lol - ol kS0 L) OlpasT s g p 57 AT 487 25

Sb,S, :339.7
Fe:55.8 oS 3 gl 0k 35 S 5 1 |
Sb:121.8 Slolodish LS 5 oyt
FeS :879 uf-fb‘}:mi»"o,-p:c
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0.6kgr
Sb,5; 0.2kg
0.25kg _E_)
Fe 2,
n |
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Mg, 339.7 1
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<
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Sb,S; 55 3558 5l
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O 19 9y (S s (w3

PS g S e
H ’I%O
0% 80%
sk, 790 - sk, 780 s~
PA 03l (gl s J o 4150
mA in My out = My cumulation
Pl ke, 05 o er e 8l
Myin = Mo =Ty e
2l I’lA ace =0~ M gccumutation = 0 ok . J?‘: ;.\5

CH,0 Slrpre I il

mH20 in mH20 mH20 acc

Feeols ST Jse (610 cioman
nH20 in nHzo = nH20 acc
&f'glgo':m ‘Sl“f"z“"b‘“gs“’)ﬁ
AB,C |
7

. A o)b&\ﬁrlmrnd?d)"y

m —m +m —m =m
A in A out A generation A consumption A acc
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Y Arﬁ mA consumption 3| s 5 gAd § Arf mA generation 3| y¢be: S

Al (o
L0l o S sk

In —out + gen—cons = acc

S o Joe i e 4 5 G B sl ol

\)M}};QJQTJ%UJ)JJ‘\)D@| aCCZOOJ‘NJ\JA‘L’M)J:;x
=5 o 2 5 (steady state)

#2351 Sosline Jglown g5 55 & Lo 95 3 b3 NgOH 25 JS8 03 4l 1 Jle
,L_...fwbu\)f)f- H20 E) NCZOH rﬁ&y’&cdj.bjbwb)bw

10kg ,80% _9
—
NaOH mHZO out
—
15kg ,30% _9
T .
NaOH NaOH out
e
:NaOH a:b&\ﬁwdf &) 40
mNaOH in - mNaOH out + mNaOH gen _%NaOH cons = O
my o =m, . =10x0.8+15x0.3=12.5kg
: H,0 ... Sl e J > 45150

m . —m +m m
H,0 in H>0 out H,0 gen H,O0 cons

=y o, =10x0.2+15%0.7=12.5kg

mHZO out
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s o Ol (23 Do 4 (P 9 S350

e 0 diladly s 5-b A 5 J puamen U oS (0 oo 5 oS (0 2005 5 4l ol se T Ao
5 2 S e

22 o Pl L (gl B s 1l g o 3509 0T 5 plal e 5l g digy doud
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L
'—1 =9
C = 2 C out
ke ?
2 = 0, out -
:C osle Sy {,.:.“". "dj’ 4l g0
mC in Mec o + mC (gen—cons) =0
W o= =2k
:>mC out _mC in _2sec
Pl 0SSl S ren
; -3k
m02 out 3 sec
PSS e 4l
= ' _310=5k
total in mtotal out O = mtotal out 3 + 2 = 5 o
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N

PSS s g g J s 5l

nC in _nC out +nC gen _nc cons = O
2000 . ,
=>"—-n =0 =n.,, =166.67%
12 C out sec

D3g Ml D) g et 4 55 058 Sl U sn (S e J g 4l e
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1358 oramlie 55 e 4 s sl dss IS
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