Bai tap hap thu




HAP THU

Bai 1.

Hay biéu dién thanh phan hdn hgp léong gém céac ciu tir sau theo phan khéi lugng,
phan mol, phan thé tich.

# Cau tu M; (kg/kmol) pi (kg/m®) Mi(kg)
1 Metanol 32 792 160
2 Propanol 60 804 225
3 Butanol 74 810 400
4 Octanol 130 130 70
Bai giai
, M P LM = ol V= = (m?)
# | Chutx | (kg/kmol) | (kg/m®) | (kg) M; P;
1 | Metanol 32 792 160 5,000 0,202
2| Propanol | gg 804 | 225 3,750 0,280
3 | Butanol 74 810 | 400 5,405 0,494
4 | Octanol 130 130 70 0,538 0,538
Hon hop ¢o:

Gx=Ym; = 160+225+400+70=855 kg

Nx = > n; = 54#3,750+5,405+0,538=14,693 kmol
V, =>V;=0,202+0,280+0,494+0,538=1,514 m®
Thanh phan khéi luong caa hon hop:

my 160

X1 = G_X = ﬁ = 0,187kg/kg
m, 225

2 = E = E = 0,263kg/kg
_ msj 400

X3 = E = E = 0,468kg/kg
_ my 70

Xy = a = E = 0,082 kg/kg

Thanh phan mol caa hdn hop:




X =ﬂ=
17 ng ~ 14.693

Ny 14,693
ns3 5.405

ny 14.693
n, 0,538

Thanh phan thé tich caa hdn hop:

Bai 2.

V0,202

TV 1514
V, 0,280
~Vy 1514
V; 0,494
~Vy 1514

W, 0,538

= 0,340 kmol/kmol
= 0,255kmol/kmol
= = 0,368kmol/kmol

= = = 7kmol 1
14,603 0,037kmol/kmo

= =.0,133m3/m3
= 0,185 m3/m3

=0,326 m®/m3

== = 0,355 m%/m3

- Vy 1,514

Mot hdn hop khi c6 thanh phannhu sau:

CAu tir

H+

M; (kg/kmol)

yi(% mol)

Metan

16

30

Etan

30

47

Wl N -

Pentan

72

23

Xac dinh phan khoi Tuong cua hdn hop khi trén, thé tich caa tung ciu tar trong
100 kmol han hop khi & diéu kién chuan va & diéu kién p = 10 at, t = 80°C.

Bai giai
# Cau tir M; yi(% mol) | n; = y;.ny(kmol) | m; = n;.M;(kg)
(kg/kmol)
Metan 16 30 30 480
Etan 30 47 47 1410
Pentan 72 23 23 1656




Ta co:

ny = >'n;=100 kmol
my = ¥'m; = 480+1410+1656=3546 kg
V°=100.22,4 = 2240 m*
Vo nyRT _100.0,082.353

= 2894,6 m®
p 1
Phan khéi luong caa hon hop khi:
. p—
V1= T 352 - V135 ke/ks
oMy 1410 o ek
V2= T 3526~ 0398 Kke/ke

J:=1—(J; +7,) = 1 — (0,135 + 0,398) = 0,467kg/kg

Thé tich cua ting cau tir & diéu kién chuan:
VP =y,V° =0,3.2240 = 672 m3
Ve =y,V° =0,47.2240 = 1052;8 m3
V9 = y5VO = 0,23.2240 = 5152 m3

Thé tich cua ting cdu tir & diéu Kién p = 1at, t=80°C:
V, = y,V = 0,3.2894;6:= 868,38 m°
V, =y,V = 0,47.2894,6 = 1360,462 m>
V3= y3V =0,23:2894,6 = 665,758 m3
Bai 3.
Hay x4c dinh hé so khuéeh tan cua SO,, H,S, CO, trong méi truong khong khi va
nuéc & diéu kién p=1at, t= 40°C.

Bai giai

a.
Hé sb khuéch tan caa SO,, H,S, CO, trong khong khi dugc tinh theo céng thic sau:

3
0,0043.107*.Tz2 1 1 1
Dy = ] (M + y )2, m*/s
3 3 A kk
p (vA + ka>
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Trong do:
A= SOZ, HzS hO;ﬁC COz,
My, My, — khéi lugng mol caa A va khong khi, kg/kmol:;

v, Vi — thé tich mol cua A va khdng khi, cm*/mol;

A My, kg/kmol | v,,cm3/mol My = 29,9 kg/kmol
SO, 64 44,8 Vige = 29,9 cm3/mol
H,S 34 32.9
co, 44 34

T = 313K;
p=1at.
Ta duoc:

3
. 0,0043.107%.3132 1 1 1

Dso, = T ~(+
1.(44,8§+29,9§) 64 R

3
0,0043.10~%.313Z 1 1.1 .
DHZS = 1 1 (ﬁ-l_ﬁ 2 = 1,512610 m /S
E BT

32,93 + 29,93

3
0,0043.107%,3132 |1 1 1 .
Dso, = (— +-—)Z = 1,4154.10~5 m?/s

1 1
1.(34§+29,9§> 44 29

b.
Hé sb khuéeh tan ciia SO, H.,S, CO, trong nudc ¢ 20°C duoc tinh theo cong thuc
sau:

1
1076 (e + )2

o _ My~ My,o 5
Dany0 = 1 1 1 ,m*/s

2 3 3 2
Eib“Hzo,zo (Va + Vir,0)

Trong do:
A= SOZ, st hOElC COZ,

a 12 hé s hiéu chinh cua A;




b 14 hé s6 hiéu chinh cua H,0;
My, My, o — khéi lugng mol ciia A va H,0, kg/kmol;

Va, Vii,0 — thé tich mol caa A va H,0, cm*mol;

My,0.20 — 40 nhét dong luc hoc cua H,O & 20°C, cP;
A M,, kg/kmol Vs, cm3 /mol a=1;b =47
SO, 64 44,8 My,o = 18kg/kmol
H,S 34 32,9 Vi,0 = 18,9cm3/mol
Cco, 44 34 My 020 = 1,005¢P
Ta duoc:
1 1.1
1078 (= + 75)2
30,150 = 64 187 . 1465810 %m?/s
1.4,7.1,0052. (44,82 + 18,92)2
1 1.1
107 (57 +.75)2
0 S0 = 34 18 179671079 m?/s
1.4,7.1,0052. (32,92 +118,92)2
1 1.1
107 (57 + 75)2
D%, 1,0 = 44 180 . 2970401079 m?/s

1
1.4,7.1,0052.(342 + 18, 97)2
Hé sb khuéch tan ctia SO3, H,S, COj trong nudc & 40°C duoc tinh theo cong thic
sau;

Dan,0 = Dan,oll+p(t—20)],m?*/s

Vai:
1 1
0,21} 0,2.1,0052
B= leo,zo _ 021, 0% — 0,02
03 9983
H20,20
—_— 3 A 1A 9 9 0
Pu,0,20 = 998kg/m° — khoi lugng riéng caa H,0 ¢ 20°C
Do d6:

Dso,n,0 = 1,4658.107°.[1 + 0,02(40 — 20)] = 2,0521.10~ m?/s
Dy,su,0 = 1,7967.107°.[1 4 0,02(40 — 20)] = 2,5154.10~ m*/s
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Dco,n,0 = 1,7040.107°.[1 + 0,02(40 — 20)] = 2,3856.10~" m?/s
Bai 4.
Tinh hé sb chuyén khéi cua qué trinh hap thu CO, tir hdn hop khoi thai. Biét:
Qua trinh duoc tién hanh trong thap dém c6 tong bé mit tiép xdc pha F = 4500 m?;
HN hop khi di vao thap c6 luu lugng G, = 5000N m*/h;
Dung méi duoc sir dung 1a nudc G, = 650 m/h;
Nong d6 CO, trong khoi thai di vao thap yq = 28,4% thé tich;
Hiéu suét cua quéa trinh hap thu (=98%;
Thap lam viéc ¢ diéu kién p = 16,5 at, t = 15°C.

Bai gii
Luu lugng hdn hop khi: ye TX'Xd
G —5000—22321k 1/h T
v = 324 - 22321 kmol/
Luu lugng nudc:
650.1000
Gy = ——— = 36111,11 kmol/h
18
Nong d6 dau caa CO, trong pha khi:
y4 = 0,284 kmol CO,/kmol pha khi T l
Néng d6 cudi cua €O, trong pha khi: Gy, a Xc
GCO atho at ra Gde(l - C)

y —_— _—
‘ GCOztho atra T Gtro Gde(l - C) + Gy(l - Yd)

_ya(1=10), 0,284(1-0,98)
11—y " 1-0,284.0,98

Lugng CO, dugc hdp thu: G = G, y,4{ = 223,21.0,284.0,98 = 62,12 kmol CO,/h

= 0,008 kmol CO,/kmol pha khi

Nong d6 dau cua CO, trong pha long:
Xg = 0

Nong d6 cudi cia CO, trong pha long:




G 62,12
T G+G, 6212+36111,11

Phuong trinh duong can bang:

X. = 0,0017 kmolCO, /kmol pha long

. v
y" =mx = —X

& 15°C c6 y = 0,93. 10%torr, p=16,5 at = 12540 torr

0,93.10°
=>m= m = 74,16
= y* = 74,16x
Ta duoc:

yi = 74,16x4 = 74,16.0 = 0

0.30 ;
i 0.2840
0.25
0.20 v
0.15 / —o—duwong lam viéc
/ _m 0.1261 )
0.10 / /’ —-dwong can bang
/ 7
0.05 -
0 OQOQ

0.00 - >

0.0000 0.0005 0.0010 0.0015 0.0020

Po thi biéu dién donglwc cia quéa trinh chuyén khoi
y: = 74,16.0,0017 =.0,1261kmol CO,/kmol pha khi
Dbong lucchuyén khdi o dinh thap dém:
Ay; = yo—yz = 0,008 =0 = 0,008 kmol CO;,/kmol pha khi
Pong luc chuyén khéi & day thap dém:
Ay, =y4 —ye =0,284 —0,1261 = 0,1579 kmol CO,/kmol pha Khi
Pong luc trung binh caia qua trinh chuyén khdi:

Ay, — Ay, 0,1579 — 0,008

Ay, 0,1579
lnA—yl 1n—0’008

Hé sb chuyén khéi:

Ayy, = = 0,0503 kmolCO, /kmol pha khi




G 62,12

k. = =
Y T F.Ayg  4500.0,0503

= 0,2744 kmolCO,/m?.h.Ayy, =1

Bai 5.

Xac dinh sb don vi chuyén khéi my ctia qua trinh hap thu NH; bang nuéc & diéu kién
p=1at, t=25°C voi

Y+ = 0,03 kmol NH3/ kmol khi tro, Y. = 0,003 kmol NH3/kmol khi tro

X4 = 0 kmol NH5/ kmol H,0, X, = 0,02 kmol NHs/kmol H,O

X, kmol NHs/ kmol | 0 | 0,005 0,010 |0,0125. |0,015 |0,020 |0,023
H,O
Y”, kmol NH4/ kmol | 0 | 0,0045 |0,0102 |0,0138 | 0,0483 | 0,0273 | 0,0327
khi tro
Bai giai
Phuong trinh duwong lam viéc:
Y=AX+B
Ta c0:
{Yd = AX +B _ {0,03 = A.0,02+ B {A = 1,35
Y. =AX;+B 0,003 =A.0+B B =0,003
=Y =1,35X+ 0,003
S6 don vi chuyén khéi dwoc tinh theo cdng thuc:
Yq
1
m, = f Vv dY
Ye

Ta tinh s6:don vi.chuyén khdi theo do thi tich phan.
Bang so liéu cho do thi tich phan

X 0.0000 0.0050 0.0100 0.0125 0.0150 0.0200

Y” 0.0000 0.0045 0.0102 0.0138 0.0183 0.0273

Y 0.0030 0.0098 0.0165 0.0199 0.0233 0.0300
. 1Y 333.3333 | 190.4762 | 158.7302 | 164.6091 | 202.0202 | 370.3704




Po thi tich phan

400 ! ! ! ! ! !

360f [ J—— [ R JY S |

300--- & ............. .............. .............. ............. ................. |

. s=58134

50 -

] 0.005 00 0015 002 0025 003 0035
Y

S6 don vi chuyén khéi = dién.tich hinh thang cong=S = 5,8134




TRICH LY

Bai 1.
Hé 3 céu tir nudc (A) — Axeton (B) — Tricloetan(C) c6 sb liéu dudng can bing nhu
sau (tinh theo % khéi luong):

Lép nuée (x) Lép Tricloetan (y) Lép nudc (x) Lép Tricloetan (y)

A B S A B S A B S A B S

93,52 | 5,86 | 0,52 |0,31| 8,75 | 90,93 | 62,65 | 35,75 | 1,60 | 4,26 |48,21 | 47,53

85,35(13,97| 0,68 | 0,90 | 20,78 | 78,32 | 50,20 446,05 | 3,75 | 8,90 |57,40| 33,70

80,16 | 19,03 0,79 | 1,33 | 27,66 | 71,01 | 41,70 | 51,78 6,52 | 13,40 | 60,34 | 26,26

73,00 | 26,00 | 1,00 | 2,09 | 37,06 | 60,85

M=100 kg, B=40 kg
a. Xy dung duong lién hop khi thanh phan.pha Raphinat: X4 g = 63,95%, Xgr =
29,54%, X5 = 1,11%.
b. R,E?
Bai giai
Thanh phan pha trich: ¥, 5 = 2,66%, Vg = 41,11%; sz = 56,23%.
Cac phuong trinh can-bang vt liéu:
M =R+ E =100
B =RXgp + Eygr = 0,2954R + 0.4111E = 40

{R = 90,41 kg
E =9,59 kg
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B(Axeton)

A(Nuwdéc) S(Tricloetan)

0"
Bai 2.

Dung CS, trich ly I,trong nudc thai.

Ham luong I3 trongnudc l1a 1 g/l

Hé sb phan bé cua l,trong CS, va nudc k=588,24
Coi CS, va nudc khong tan 1an vao nhau

F=1000 I, ham Iugng I, trong nudc thai = 19/l

a. Trich ly 1 bac don gian

b. Trich ly 5 bac chéo dong vai S;=S,=...=S5=S=10 |

Tinh Iuwong I, tach duoc trong cac truong hop va nhan xét?

~11 ~



\ TINES
NS
Bai giai
a. Phuong trinh c4n bang vat liéu viét cho I,:
AX, = SY + AX
Quan hé can bang : Y = kX
_ X, 1
=X = S = 0 = 0,033 g/l
1+kx 1+ 588,24.m
Luong I, tach ra: m;, = 1000(1 — 0,033) = 967¢
b.
T fg fE
A—» 1 - 2 R > 5 ——— A
} |
S, S, S5

Céc phuong trinh can bang vatl liéu viét cho 1,:

_ - X
AX, =S{Yi +AX; = X| =—— 3
1+ky
_ . 9 _ X,
AXl == SZYZ +AX2 = X2 = —S
(1+k7)?
4 A _ _ X,
AXjp=85Ys + AXs = X5 = ————
(1+k3)°
_ 1
=X = o — = 6:476. 107> g/I
——— 5
(1 +588,24.7500)
Luong I, tach ra: m;, = 1000(1 — 6,476.107°) = 999,935g

Nhan xét:

Vé6i cling mot luong dung mdi tha, phuong phép trich ly nhiéu bac hiéu qua
hon phuong phap trich ly mot bac don gian.
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Bai 3.

Dung MIK(Metylizoketon) trich ly 1 bac don gian Axeton trong nudc thai.

F =100 kg, 75% khéi luong nudc va 25% khdi luong Axeton

$=100 kg

S6 liéu can bang cua hé 3 cau tir Nudc (A) — Axton (B) — MIK (S) (tinh theo % khdi
lwong):

Lép nuéce (x) Lop MIK ()
A B S A B S
97,5 0 2,5 3,3 0 96,7
75 20 5 5 30 65
65 30 5 14 46 40
a. Smaxs Smin ?
b. R,E?
Bai gial
a. Luong MIK t4i thieutng.vsi diém N’
S = F.in = 100. o 5,13 kg
SN" 85,7
Luong MIK t6i da tngvéi diém N7
Siax = F.F=N' =100.—— = 2155kg
SN’ 4,0
b. Biém N'1&.hon hop giita nude thai va MIK duge xac dinh 1a trung diém cua
SF (% = % =.1), twong ung voi duong lién hop RE.

Thanh phan pha Raphinat: X, = 85,6%, Xz g = 10,1%, X5z = 4,3%.
Thanh'phan pha trich: ¥, ; = 3,4%, Vg5 = 14,2%, Vs i = 82,4%.
Ta c6 céac phuong trinh:

F+S=N=R+E=100+ 100 = 200
R_NE_333
E NR 47,1

. { R = 82,84 kg
E=117,16kg

| &l
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Do trich ly:
E.¥pe 117,16.0,142

= — 0,
[0) = 7T 66,55%

Bai 4.
Dung Tricloetan trich ly nhiéu bac ngugc chiéu Axeton trong nudc thai.
F=100 kg/h, 50% khdi luong Axeton va 50% khéi luong nudc.
S=30kg/h, t=25°C
Xgr = 10% khéi luong
Tinh s6 bac trich ly?
Bai giai
Diém F ing véi nudce thai 1a trung diém cua doan AB
Piém N ng vai hdn hop cia nude thai véi Tricloetansnam trén SF va xac dinh
boi:
NF S 30 3
NS F 100 10
N=S+F=R,+E,;=E;la giao diém cua R,N véi dudng can bang
Diém cuc P 1a giao diém cua E;F va SR,.
V& cac duong-lién hop, moéi duong lién hop tng véi mot bac trich ly nguogc
chiéu.
S6 baetrich ly =86 duong lién hop = 5.
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|
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CHUNG LUYEN
Bai 1.
Chung luyén lién tuc hdn hop metanol — nuéc
p=1at
Xg = 31,5% mol, xp = 97,5% mol, xy = 1,1% mol.
R =1,77Rnin
Hon hop F ¢ nhiét do soi
Tinh: S6 bac thay doi ndng d6?

Bai gisi
Bang sb liéu can bing Iéng hoi metanol — nwéc:
X % khéi lwong | Y™ % khéi lweng | »x.% mol |=y* % mol
1 7.3 0.0056 0.0424
4 23.5 0.0229 0.1473
6 315 0.0347 0.2055
10 43.4 0.0588 0.3013
20 61 0.1233 0.4680
30 70.5 0:1942 0.5734
40 16.7 0.2727 0.6493
50 381.2 0.3600 0.7084
60 84.8 0.4576 0.7583
70 88.3 0.5676 0.8093
80 92.1 0.6923 0.8677
90 96 0.8351 0.9310

N@i suy tir bang sé.liéu can bang long hoi metanol — nudc ta ¢ y; = 0,6804.

Chi 6 hoi Iuu toi thiéu:
o _ X =y _ 097506804
min = e . 0.6804 — 0.315
Chi s héi luu thuc té:
R =1,77R,,, =1,77.0,8062 = 1,4270

Phuong trinh dwong lam viéc doan luyén:

R N .XP
R+1  "R+1

y:

= 0.8062
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__14270 0975
14270+ 1" T 14270 +1
— 0,5880x + 0,4017

Tir day ta v& dugc dd thi y — x dé xac dinh sb bac thay doi ndng do

Do Thi Xac Dinh So Bac Thay Doi Nong Do
1 T T T T T

0.9 —

0.8 / _

T

T 07k Y=0.5880x+0.4017 B
-

vel / |
KPARmin+1)g 8

0.5+ =

0.4+ =

0.3 —

02 —

0.1 =

oa 1 1 1 1 1 1 1 1 1
0 s 01 02 0.3 yr 0.4 045 06 0.7 0.8 0.9 wp 1

S6 bac thay d6i nong.do = 11
Bai 2.
Chung luyén lién tue hon hep Benzen — Xylen
Ap suit lam viéc p = 2 at
F = 5000 kg/h, xr =45 % mol, xp = 98 % mol, xyw=1,5 % mol
Hon hop F & nhiét do soi
Tinh: Chi s6 hoi Iuu thich hop R va 6 dia ly thuyét Ny twong tng?
Luong san pham dinh P va luong san pham day W?
Bai gii

Bang sb liéu can biang léng hoi Benzen — Xylen:

X (% mol) 0 003)|005| 010 | 0.20 | 0.30 | 0.45 | 0.60 | 0.90 1
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INEST

y (% mol) 0

0.103 | 0.159

0.272

0.447

0.572

0.727{0.838 | 0.972

Ropt.

0.9

08r

07r
0.6

0.51

=, 0.6 F
04
03

02r

0.1

0.9}F

0.8

07r
0.6

04r
0.3

0.2r

0.1

0
0wy

Chi sb hoi luu tbi thiéu:

xp —yrp _098-10.727

= 09134

R . = =
eyt —xp 0.727 — 0.45

Ta xac dinh Ry theo diéu kién thap chung luyén c6 kich thudc bé nhat nhung
c6 ché do 1am viéc tét nhat. Biém cuc tiéu caa do thi quan hé Ny(R+1) = f(R) cho ta

Ta lan luot cho R=PRyin (B=1,1; 1,2;...) rdi v&.dd thiy — x xac dinh Ny, tuong
img, sau d6, v& va tim diém cyc tiéu cua do thi quan hé Ny(R+1) = f(R).

REmin=0.9134

y=0.4774+0.5122

0dyr 06 0.8

x

DX 0.2

R=1.2Rmin=1.0961

y=0.
Mit=15

29x+0.48T

02 04y 06 08

0.9
0.8r
0.7
06
0.&6F
0.4r
0.3

0.2r

0.1

0.9}
RN
0.7}
06
05}
04t
0.3

02r

0.1

0S
0w

R=1.1Rmin=1.0047

MIit=17 y=0.5

w+0.4889

D4xF 0.6 0.8

x

0xwWw 02

R=1.3Rmin=1.1874

¥P1

Mit=14

y=0.5428x+0.44380| |

0.2 04 xF 06 0.8

*P1
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)\

\_[INEST/
R

R=1.4Rmin-=1.2788

R=1.5Rmin=1.3701

09r 0.9
081 0.8 .
07r¢ 07¢ ' %5
06r 0.6
= 05 w 0.5
04r 04r
03r 0.3
02r 0.2r
0.1 0.1
K'u“u’ II].IE [].IdxF II].IE II].IEH XA K'u"u’ []_IE []_IAU{F [].IE II].IEI XAl

X X

Quan he NIt(R+1)=f(R)

R=1.6Rmin=1.4614

40+
09} 7
D8t .
y=0,5937x+0.3451
-~ 07} -
%! ol
-
E w 05}
04+t
0+ 03t
28.3708 02l
0.1
2 Rminz0.9134 o 1.3925 . . . .
0.8 1 1.2 1.4 1.6 0w 02 D4XF 06 0.8 *P

R X
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_ NS
Bang ket qua tinh toan:
# B R Nt Ni(R+1)
1 1 Ruin = 0.9134 o o
2 11 1.0047 17 34.0799
3 12 1.0961 15 31.4415
4 13 1.1874 14 30.6236
5 14 1.2788 13 29.6244
6 15 1.3701 12 28.4412
/ 16 1.4614 12 29.5368
8 o0 o0 Nit min =7 o0
Rope = 1.5245R 5y = 1,3925
N, = 233708 _ 233708 _ ... _ ..
Ry +1 1,3925+1 7
Luong hén hop dau:
F = 5000 kg/h, xr =45 % mol
_ 5 04550000 (1= 045):5000 _ cmol/h
78 106 ’
Luong san pham dinh:
P FE W Lgy 89600 T 0015 o 4 070 kmol Benzen/h
Xp — Xy 57°0,98—-0,015

Bai 3.

Luong san.pham day:
W = F =P =54,7896 — 24,6979 = 30, 0917 kmol Xylen/h

Chung don gian (gian doan) hdn hop ruou etylic — nuéc
F = 1000 kg, Xe = 60 % khdi luong, xw = 5 % khéi luong

Tinh: Luong san pham day va lugng san pham dinh?

Bai giai

Hon hop dau:
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F = 1000 kg, Xe = 60 % khoi luong

600 , 209 35,2657 kmol
= F = 16 + g - > 7 kmo
Bang sb liéu can bing léng hoi rugu etylic — nwéc:

X (% khdi luong) | Y (% khéi lugng) | X (% mol) | y* (% mol) | 1/(y*-x*)
2.5 25 0.0099 0.1154 9.483092
5 36 0.0202 0.1804 6.2414
10 51.6 0.0417 0.2944 3.9572
15 60 0.0646 0.3699 3.2758
20 65.5 0.0891 0.4262 2.9661
25 69 0.1154 0.4655 2.8561
30 71 0.1436 0.4893 2.8930
35 72.8 0.1740 0.5116 2.9628
40 74 0.2069 0.5269 3.1250
45 75.4 0.2425 0.5453 3.3024
50 76.7 0.2813 0.5630 3.5498
55 77.8 0.3235 0.5783 3.9252
60 78.9 0.3699 0.5940 4.4610
65 80 0.4209 0.6102 5.282448
70 81 0.4773 0.6252 6.75942
75 83.5 0.5400 0.6645 8.034953
80 85.5 0.6102 0.6976 11.43206
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5=1.2071

)
0 g 0.05 0.1 0.15 0.2 0.25 0.3 035 yxF 0.4

Luong san pham day:

— 10,5467 = 24,7190 kmol rugu etylic
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