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LOI NOI DAU

Nhw dd néu o cuén Bai tdp Héa K5 thudt tqp |, mon hoc Hoa Ky thudt da
duwge dwa vao giang day hon 20 ndm qua i Khoa Hdia hoc, Tricing Pai hoe Khoa
hroe T uhién, Dai hoe Quoe gia Ha Noi. Tai lien "Bai tap Hoa K¥ thutdt ™ ddit tién
digc xudt ban wén co so tham khao cudn sdach “Aufgaben zur technischen
Chemie” (Kripvio.P et al.) do cdac tdc gia Nguvén Xudn Diing, Pham Nguyén
Chueong, Nguyén Bich Ha, Pham Hing Viér va Nguyvén Phuong Tiing bién soan
nam 1978. Sau thoi gian gidng day hon 10 ndm, ditge sie dong gop v kién cia cdc
ban dong nghiép, sinh vién, dong thoi khai thde thém nhimg thong tin cdp nhar tiv
nhién cuén sach va gido trink vé Hoa Ky thudt duoe gidng day trong cde tricong
dai hoc danh tiéng 0 M3, Anh, Ditc va Thuy 8V, tde gid dd 1ip hop va dé xudt céc
dang bai tgp dic trimg cho nhitng phitong phap khde nhau thicong deoe ap dung
trong k¥ thudt wich chdt va k§ thudgt tién hanh phdan tmg héa hoc dé xay ding cuon
“Bar tap Hoa Ky thudt” moi.

Gido trinh “Bai tdp Hda k¥ thudgt” tdp 2 xuat bdn ldn nav la phdn o7 gidi
chi tiét cuia cdc bal tdp dd néu trong tip 1 va ciing duoc chia lam hai phan chinh:
k¥ thudt 1dch chdt va k¥ thudt tién hanh phdn ring héa hoc.

- Phdn “Bai tdp k¥ thudr tdch chdt” bao gom 4 chuong: chimg cdt, hdap thu,
chiét long - long, loc k¥ thudgt.

- Phdn “Bai tdp ky thudt ticn hanh phdn img héa hoc” bao gém 6 clurong:
dong hoc ctia phdn img dong thé, thiét bi phan itng Iy uting don gidn, thiét

bi phdn itng c6 thé tich thay doi, hé thong cdc thiét bi phdn itmg, thiét b

phdn ttmg quay vong va phdn timg nie xiic 1de, bai todn 161 wn hoa.

Hy vong rdng cudn sdch ndy s€ la mot tai lién hitu ich cho cdc sinh vién
nganh Hoa, dong thoi o6 thé o trg cho cde cdn bo gidng day trong cde gidr chita
bai tdp va xemina. Mt s¢ phan cia cudn sdch ciing ¢6 thé dwge sit dung lam 10
ligu tham khdo cho hoc vién cao hoc va cdc sinh vién nganh Cong nghé Hoa hoc.
Phdn bai gidi chi tiél cde bai tdp dd ra trong quyén I cudn “Bai dp Hoa K§
thudt” ditore bién soan chit yéu phic vir cho cdc gidgo vién gidng day mon hoc nay
trong phdn chita bai tdp va lam 1ai liu tham khdo cho viée chidn bi cde dé thi va
ddap an 161 vai mon hoc, Cdce sinh vién 6 the sit dung tai licu nav dé kiém tra cdch

gidi bai tdp va rat kindt nghiém cho bdn thin trong qud trinh tiép cdn mon hoc.
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4 LG NOI DAL

Fdc gid bay to 1ong biét on vé v cong tic va dong gép v kién ciia cde anh
chi va cde ban dong nghiép thuoe Bé mon Cong nghé Hoa hoe. Khoa Héa hoc,
Truomg Dai hoe Khoa hoe Tie nhicn dd cimg gidng dav, chia sé kinh nghiém trong
qud trinh bién soan gido trinh nay. Tdc gid xin chdan thant cdm om cde cong tde
vién Dicong Hong Anh, Lé Thi Thdo va Neuvén Thi Anh Hirong dd desig vai 1ro tres
Iy giang day. chita bai cho sinh vien hode gitip di khai thde cde bai tdp mdi, giai
bai tip theo nhién cdch khdc nhaw ciing nhu gitip dé rdat hicu qud trong viée ché
bdn cudn bai tdp nav,

Noi dung cia cuon sdach chdce chira thé dap img dicoe hét nhu cén tim hiéu
cdc dang bai tap Hoa K thudr ciing nhie khong tranh khoi cde sai sot trong ché’
hdn., tdc gid rdt mong nhdn dicge § kién dong gop ciia cdc anh chi, cie ban dony
nghiép va cde 1op sinh vien dé 6 thé tiép tue hoan chinh, nang cao chdt liromyg cua

gido trinkt va phie vu ban doc dwoe 16t hon.,

Tdc gia
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Bail.l

CHUONG 1
PHUONG PHAP CHUNG CAT

Tir cdc dir kién da cho 13p duge bang sau:

Cau tlir | Thanh phan nguyén liéu| Thanh phdn dinh thap | Thanh phén ddy thip
A 0.3 0,9 0,05
B 0.3 0,1 -
C 0,3 - -
D 0,1 - -

Str dung phuong trinh Underwood - Fenske dé tim sé dia 1y thuyét cuc tiéu
N, va ti s6 hoi luu cuc tiéu v . DoL v6i hé da cau 1, s6 dia Iy thuyél cuc tiéu
dugc tim béng cach sir dung hai cau tir chinh trong hén hop dé dé 1am thanh hé hai

cau tir va do bay hoi tuong doi giita hai cdu tir nay dé tim ti s6 héi hou cuc tiéu v
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12 PHUONG PHAP CHUNG CAT

Bail.2

Tu phuong trinh dudng lam viéc trén:
v 1
y= X+

X
v+1 v+l

Trong bai todn nay, dudng can bang nim ngoai khoing x=0.4 dén x=0,6
tuén theo quy luat y = 1,035x. Giao di¢m cla dudng lam viéc va truc y duge xdc
dinh trong hinh 1.1.

Nhu vay, dudng lam viéc duge v& qua cdc diém (0.60; 0,60) va (0; 0,29)

Bing viéc dém sg dia 1y thuyét theo phuong phip Mc Cabe-Thiele xdic
dinh dugc cot nay c6 18 dia ly thuyét.

X

yvmin = = 0*029
v+ 1
0,60~
0,50 =
Budng can bdng
y y =1,035x
0,60
050
0,40
0,30
0,20
0,10
) Giao véi tryc y=x,(v+1)=0,029

L 1 1
0,00 0,20 0,40 0,60

Hinh 1.1
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BAI TAP HOA KY THUAT 13

Bai 1.3

Theo dit kién cla bai cho ta biét duge trong 100 kmol nguyén liéu dua vao
cot chung cét € ¢6 16 kmol ancol va 25% tic 1a 4 kmol lugng ancol sé di ra theo
dong phu. Mat khdc, s6 phan mol cta ancol trong dong phu 1a 0.5 nén trong 100
kmol nguyén liéu thi s& ¢6 8 kmol di ra & dong phu.

Phuong trinh can bang vat chat duoc viét nhu sau:

F=D+W+S§
Thay so:
100 =D+W4+38
92 =D+W

Phuong trinh can bang vat chat viét cho ancol:
100 x 0,16 =0,77D + 0,02W + 4
12=0,77D + 0,02W
Tir cdc phuong trinh trén suy ra:
S6 kmol san pham ddu cot trong 100 kmol nguyén liéu 13 D = 13,55 va s6
kmol san pham cudi cot 1a W=78,45.
Trong phan cét tir vi tri dong phu dén ddu cot thi:
R=L/D=2vivayL, =27.10
V=L, +D, suyraV, =40,65
Trong phdn c6t tir vi tri nap nguyén liéu dén vi tri dong phu thi:
V. =V, =40,65
L, =S+1L,
L, =27,10--8=19,10
Nhu vay, trong phan day cot:
L,=L +F=19,10+100=119,10
Néu nguyén liéu duge dua vio tai nhiét do soi cha né thi:
V. =L, -W=119,10 - 78,45 = 40,65
D¢ déc cha duong lam viée ludn 1a L/V nhu vay do ddc cua mdi phan
trong ¢cot chung cit bay gid da c6 thé tinh dugc. Phin ddu cia dudng lam viéc di
qua diém D (x,, x,) va né ¢6 do dac a 27,10/40,65 = 0,67 va do dSc nay dugc dp
dung cho dén khi x, = 0,5 (hinh 1.2). Bét diu tir diém nay cho dén vi tri nap
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14 PHUGNG PHAP CHUNG CAT

nguyén liéu thi do doc clia dudmg lam viée s€ 1a 19,10/40,65 = 0.47. Dudng lam
viéc dp dung cho phin ddy cot sé tir diém nap mau dén diém cé toa do (xy, Xy) ¢6
do doc 1a 119,10/40,65 = 2.92.

Nhu vy, bang phuong phdp d6 thi nhu hinh 1.2, ta x4c dinh duge s6 dia Iy
thuyét cdn thiét dé ddp itng nhiém vu tich trén 1a 8 va vi tri clia dong phu 1a o dia

th 4.

0,10 |-

0,09 |
w 008
=
S eo7r x,=0,77
=8 o
b o006 | Bédoc=L_rv_— 0,67
= 4
g
S 0,05}
I / x = 0,50
E oo04} [ D§ dic = LV - 0,47
- 5
=
= 0,03
&~ 7

0,02 | B§ doc =L _/V_=2,92

0,01 H-1a /%y 0,16

x =002
o'uo 1 1 1 1 i i 1 1 1 L
0,01 0,02 0,03 004 005 0,06 007 008 0,09 0,10
Phian mol trong pha Iéng
Hinh 1.2
Baild4

Dit liéu cho trong bai duge 1ap thanh bang sau:

Cau tr |T/p nguyén liéu| T/p diu cot | T/p cudi cot | Do bay hoi twong d6i (o)
Phenol 0,35 0,952 1,26

o-cresol 0,15 00,0474 1,0

m-cresol 0,30 0,0006 0.7
xylen 0,20 -
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BAI TAP HOA KY THUAT 15

Si dung phuong trinh Fenske dé tim s& dia 1y thuyét cyc tiéu, ndi cach
khéc 12 tim s6 dia 1y thuyét khi dong héi liu hoan toan.

log[(x Y, ]D(xﬁx H

log &

n+l=

Déi véi hé da cau tir, cau tir A, B dugc xem nhu 1a cdc cau tir nhe va nang
trong tmg. Pinh luat can bang vat chat duge str dung dé xdc dinh thanh phin sin

phdm ddy cot.
Gia st lay 100 kmol nguyén li¢u:
E=D+S
Exg = Dx, + Sxg
Hay:
100=D+38
*  phenol:
100 x 0,35 = 0,952D + Sxq,
Néu xg, dugc coi bing O thi:
D =368
§=63,2
» o-cresol:

100 x 0,15 =0,0474 x 36,8 + x5, x 63,2
Xg, = 0,21

* m-cresol:
100 x 0,30 = 0,0006 x 36,8 + %, X 63,2

Xq, = 0,474
Nhu vay xg, = 0,316

Khi thay s6 vao phuong trinh Fenske ta nhan dugc:

12 log [(0,0474/0,0006)(0,474/0,21)]
h log1,43

n=13,5
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16 PHUONG PHAP CHUNG CAT

Bai 1.5

Hinh 1.3 bi€u dién dudmg cong can bing 16ng-hai va bai toan nay duge
giai theo phuong phdp McCabe-Thiele. Thanh phin clia céc cdu tir duge biéu dién
theo phén s6 mol.

Thanh phén san pham ddu cot:

(91 76)
X = ' « =0),953
¢ (91 9 T
( 76 }+ ( 154 )
Thanh phan nguyén liéu: .
(I 5.67 J
X¢ = 76 =0,274
15,67. + 84.33.
76 154
Thanh phan day cot:
(1)
X, = 76 =0.053
(2,7 : ] +(973
76 154
100}
oso} / 1 (%)
080} 4
0,70}
(]
0,60}
5
0,50}
/s
040} e
Puim
030} 514
x,%)
o20fF 23
0,10} 0,196
oloo [l 1 L L

I 0:10 0,20 o,’so 0,:!0 050 060 070 080 o,;ao 1,50
(xvpzw)
Hinh L.3
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BAI TAP HOA KY THUAT 17

Trong bai nay thi nguyén liéu khong duge nap vao ¢ot & nhiét do soi clia
né. Nhu vay, chiing ta phai di xdc dinh do doc cua dudng g dé tim biél giao tuyén
ctta n6 véi dudng lam viéc,

gl —H,)
A

trong do A 1a nhi¢t hod hoi mol, H, la entanpi cta 1 kmol nhién liéu ¢
rthiét 49 s6i cua nd, H, 1 entanpi cia | kmol nhién liéu,

Thanh phan hén hgp nguvén licu gom 27.4% CS, va 72.6% CCl, tinh theo
khoi lugng. Suy ra trong tugng trung binh cia nguyén liéu 1a:

= (0,274 x 76) + (0,726 x 154)
= 132,6 kg/kmol

Tai nhiét do 273 K:

H,=1,7 x 132.6 (290 - 273) = 3832 kJ/kmol
H,= 1.7 x 132.6 {336 - 273} = 14.200 kJ/kmol
A =25.900 kI/kmol

q =1(25.900 + 14.200 — 3832)/25.900 = | 4

Giao tuyén cua duong g va truc x duge xde dinh theo phuong trinh sau;

9 Xy
¥, = X, —
g -t Y gl
X 9271 4 196
q 1.4

Nhu vay dudng g duge vé qua diém (x,. x,) va (0,196, 0) nhu trong hinh
1.3. Véi ti 6 hoi luu 1a 3,16 thi dudng [am viée trén duge vé qua (x,, X,) va (0,
X,/3.16). Pudng lam viec dudi duge vé qua giao diém gitta dudng 1am viéc trén véi
dudng q v diém (x, X,).

$6 dia Iy thuyét duge xédc dinh bang phuong phdp dé thi bing cach vé cic
dudng bac thang gitte duong cin bang va dudng lam viéc. S6 dia 1v thuyét xdc
dinh duge trong bai niy 12 9 dia. VI hicu sudt cua dia 13 0,7 nén 6 dia thuce 1€ sé la
13 A
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18 PHUONG PHAP CHUNG CAT

Bai 1.6

a/ Dudng cong cén bang duge bidu dién trong hinh 1.4. Nguyén lieu dugc dua vio
tai di€m soi chia n6. Pudng_q thing ding, ti s6 héi lvu cuc tidu tim dugc tim bang
cach néi di€m (xp; x,) v6i giao didm cia dudng_q vé&i dudng cong can bang.
Pudng nay cat truc y tai diém 0,475.

Xp

0,475 =
R +1

m

R, =1.08

b/ Khi R = 2R _
R=216
R=L/D

Gia sir dua mét lugng nguyen licu E = 100 kmol vao cot, phuong trinh cin
béng vat chat:
100 =D+ W
100 x 0,695 = 0,99D + 0,01W
Suy ra: D =699 va W = 30,1
Mat khic L, = 2,16D = 151 va V, =L+ D = 221
Khdi lugng phan tir trung binh clia nguyén lidu la:
(0,695 x 100) + (0,305 x 114) = 104,27 kg/k mol.
Toc do nap tiéu mol 1a 1,25/104,27 = 0,012kmol/s
Tdc do dong hoi & diu cot 1a (221/100) x 0,012 = 0,028 k mol/s
Mat d6 hoi & dau cot 1a (1/22,4) (273/372) = 0,0328 k mol/m*
V1 viy t6c do dong hai thé tich 13 0,028/0,0328 = 0.853 m'/s

Néu t6c dg hoi 1a 0,6 m/s, dudng kinh ctia cot x4c dinh duge 1a 1,32 m.
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1,00

0,90

080

070

0,60

G50

0,40

0,30

0,20

0,10

0,60

L L L L L L L
010 020 030 040 050 060 070 080 050 100

Hinh 1.4

Bai 1.7

DPudmg cong can bang duge biéu dién trong hinh 1.5. Vi thanh phin clia
cdc chat duge tinh theo khéi lugng nén phéi chuyén sang phan mol.

Phdn mol benzen trong nguyen liéu x, = 0,440

Mot cdch tuong ty, x, = 0,974 va x, =0,024
a/ Phuong trinh can bang vat chat:

40=D"+W’
4x04=002W + 097D’
Suy ra: W’=toc d9 dong khai lugng cudi cot = 2,4 kg/s
D’= toc do dong khoi lugng ddu cot = 1,6 kg/fs

b/ Néu R = 3,5 thi giao diém cta dudng lam viéc trén va truc y duoc xdc dinh tir
phuong trinh:

xR +1)=0974/4,5=0,216
Tir hinh v& xdc dinh duge 10 dia 1y thuyét.

¢/ Néu do hieu dung cia dia ly thuyét 12 60% thi s6 dia thuc t€ la 10/0,6 = 16,7
hay17 dia thuc.
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Bail.8
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BAI TAP HOA KY THUAT 21

Tuwong tr nhut bai tap trén, tir hinh 1.6 ta xdc dinh dugc sd dia 1y thuyét cdn
thi€t d¢ ddp tmg nhiém vu tich dé ra 12 10 dia. Hiéu suat Jam viéc cua dia la 60%
nén s6 dia Iy thuyét thuc € [a 17 va nguyén liéu can duogc nap vao & dia thit nam.

Bail.9

Budng cong can bing dugc v€ trong hinh 1.7. Bai todn nay khong cho biét
thanh phan cda nguyén ligu. Vi vay khong xdc dinh dudng thing-q.

100

3 x, =099
090 o,
/‘/

[~
csof /

070

050

050

0,40

030} 9 Ps déc LV, =14
23

020}
o 10 £},
7

2_x,=001

L ] [ ] L L 1 1 (] L ']
010 0,20 030 040 050 060 070 080 090 1,00

0,00

Hinh 1.7

Tuy nhién, ta vin cé thé xdc dinh dugc dudmg lam viéc trén vi ca thanh
phin sén phdm & ddu cOt va ti s6 héi luu déu da biét. Giao diém cha dudng 1am
viéc trén va truc y duge xac dinh nhu sau:

Yy =xp/(v+ 1)=0,99/3 +1) = 0,248

Pudng lam viec dudi di qua diém ¢6 toa do (xg; x) va ¢6 do doc 1a 1.4, Tir
hinh v€&, theo phuong phdp McCabe-Thiele ta dém duge 12 dia ly thuyét. Do doc
nho nhét cia dudng lam viéc trén phai tuong ting véi s6 bic 1y thuyét vo han. Dit
li¢u dudng cong can bang 1ong-hoi duge cho trong bai 1.8.

Néu nhu do déc cta dudng 1am viéc trén van khong déi thi do déc cla
dudng lam viéc duge xdc dinh 1A L /V, =051,
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Bai 1.10

Chuyén tir % khoi lugng sang phan s mol ta nhan duge x, = 0,282 vi x, =
0,913. Khéng c6 dit kién vé thanh phdn san phdm ddy c6t nén khong thé dp dung
can bang vat chat. Phuong trinh dudng lam viéc trén nhu sau:

Nhu vay L /V, chinh la d6 doc ctia duomg lam viéc trén. Dudng 1am viéc
trén di qua (x,, x,) va (0, x,/(R + 1)) vd do déc clia dudng lam viéc tinh duoce 1a
0,78. Ti s6 hoi luu bang L/D = 3,5 nén ta ¢é thé tinh duge DV, nhu sau:

D D 1
- — =—xR=—x0,78=0.22
Vn Ln 3‘5
Suy ra: y, =0.78x,, +0.22x,
=0,78x,,,+0.20
100}
0.80f x,=0,913
0,801
2
070}
3
0,60}
4
0,50}
5
0401
0,30}
=0,282
ozo} *
010} 0,196
1 L

000 L L 1 1 L L 1 ]
o 010 020 030 040 050 0680 OF0 080 080 100

Hinh 1.8
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Thanh phén cla pha hoi roi dinh ¢ot y, chinh bang thanh phén sdn pham
dau cot x, khi tat ca hoi duge ngung tu. Thanh phan cta pha léng ¢ dinh ¢ot x, can
bing véi thinh phin cla pha hoi y. Tir dudng cong can bang léng hoi xdc dinh
duge x, = 0.805.

Thanh phan cua pha hai di 1én dia dinh 6t duge xdc dinh tir phuong trinh
duong lam viéc trén nhu sau;

y, , =0.78 X 0,805 + 0,20 = 0,828

X,., nam can bang véi y, , vi tir dudng cong céan bang 16ng hoi xdc dinh
duge gia tri cua x, | 12 0,66,

Mot cdch tuong tu,

y, »=0,78 x 0,66 + 0,20 = 0,715

X, = 0,50 (xdc dinh tir dudng cong can bang 16ng-hoi)

y, +=0.78 x 0,50 + 0.20 = 0,557
X, := 0,335 (xac dinh tlr dudng cong cin bang 16ng-hot)
Nhu vay, thinh phan pha long & dia thit ba xdc dinh duge theo phuong
phap Lewis-Sorel 1a 0,335,
Theo phuong phdp McCabe-Thicle (hinh 1.8) xdc dinh dugc s6 dia ly
thuyét can thiét cho phan tinh ché 1a 5.

Bai 1.11

Bai toan nay dugc giai theo phuong phiap McCabe-Thiele giong nhu trong
cac bai trude. Tuy nhién, s€ ¢6 hai d6 doc khic nhau khi nguyén liéu duge nap vao
& nhilng trang thai khdc nhau v di€u ndy anh hudng dén s6 dia 1y thuyét.

_AxH -H,

q ™ - ,;:. . —_—
A

trong 46 7 la shiét hda hoi coa nhién licu, H 1a entanpt mol cita nhién liéu tai
ithict dé sai cta nd ¢on H, i entanpl mol cua nhicn licu.

a)  Neéu nguven Licu o trang tha hot bao hoa thi g =~ 0

by Néu nguyen licu duge dus vio trang thdi 1ong o nhict do 283 K (dudi nhict do

SO0 cua cAu ta cd niugt do soi thap) th dudmg g co dd doe xae dinh.
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100

0,90

x =09

0,80

070

060

050

040

030} /

020

010 !

X005 /

000 L L [ ] ] [ '] L [ ] [ L
’ 0,70 020 030 040 050 080 070 080 0950 100

Hinh 1.9
Khoi lugng phan tir trung binh ctia hai cau tif trong hén hop nay la:
(0,3 x 78) + (0,7 x 92) = 87,8 kg/kmol
va nhiét d¢ soi trung binh s& la:
(0,3x353,3)+ (0,7 x 383.3) = 374,7K
Str dung dix lieu 6 273 K (diéu kién tiéu chudn):
H, = 1,84 x 87,8 (374,7 - 273) = 16425 kJ/kmol
= 16,43 MJ/kmol
H,=1,84 x 87,8 (283 -273) = 1615 kJ/kmol
= 1,615 MJ/kmol
q=30+ 16,43 -1,615)/30 = 1,49
P& doc cha dudng q duge tinh theo nhu sau:

4 LB g0
q-1 0,49
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Nhu vay, trong trudng hop (a) thi d6 déc bang 0 con trong trudng hop (b)
do déc bang 3,05 va cdc duong nay duge véE qua diém (x,, x,).

Bing viéc dém cdc dia ly thuyét ta nhan duge két qua sau:

S6 dia 1Y thuyét
Nguyén liéu
Phén suc hoi Phan tinh ché Téng
Trang théi hoi bao hoa 4 5 9
Trang thai long 4 3 7

Nhu vay, trong trudng hop nguyén liéu duge dua vao & trang thdi long,
lanh thi c4n 6 dia 1y thuyét it hon nhung chi phi van hanh cao hon vi cdn cung cép
nang luong cho b phéan bay hoi lai.

Bail.12

Bai todn nay duoe giai theo phuong phap McCabe-Thiele. Tir hinh 1.10 xdc
dinh dugc s6 dia ly thuyét can thiét dé ddp dng nhiém vu tdch dé ra 1a 10.

1,00

0,80

0,80

0,70

0,60

0,50

0,40

0,30

0,20

0,10

0,00

ped

>

k0,05
1 1

i 1

X =0,45

0,10 0,20 90,30 0,40 050 0,60 0,70 0O

Hinh 1.10

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012

A 1
80 0,90

1,00




26 PHUONG PHAP CHUNG CAT

Bai 1.13

Maic du trong bdi todn nay. hdn hop chung cat 1 da cdu i, san pham con
lai ¢6 thanh phin khéng déi, vi vay cé thé sir dung phuong phip thong thudng dé
tinh s& dia Iy thuyét theo su bién déi cta ti s6 héi luu.

a) Khi hoi luu hoan toan, d6i véi moi cdu tr dudng 1am vice la:
Yo = Xn ey
y = ax/Z(ax)

Lap cac gia tri tinh dugce thanh bang sau:

Céu tr %) X ox, Y= X, . NEX
B 2,40 0.60 1,440 (0.808 1.164
T 1,00 0,30 0,300 0,168 0,168
X 0,43 0,10 0,043 0,024 0,010
1,783 1,000 1,342
b) Dudng lam v éc trén la:
L, b
YH = V—HXIH] + ‘\_‘;_n_"(r\l
R
y n R + l n+l R + 1 d
NéeuR=1,5
= benzen:
Yoo = 0.6%,,, + 0,396
= toluen:
y, =0.6x,,, +0.004
= xylene:
th = 06\ + 1

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT

27

Thanh phan long ctia moi dia tim duge tir cdc dudng lam viéc.

Ct v, X, X, \q X, ox,
B 0,808 0.687 1,649 0,850 0,757 1,817
0,168 0,273 0,273 0,141 0,228 0.228
X 0.024 0.040 0,017 0,009 0,015 0,098
1,000 1,000 1,935 - 1,000 1,000 2,143
Ct ¥, X, | X, Y. X,
B 0,848 0,754 1,810 0,899 0,838
0.107 0.171 0.171 0,085 0,135
X 0,045 0,075 0,032 0,016 0,027
1,000 1,000 2,013 1,000 1,000

¢) Né&uR =5, phuong trinh dudng 1am viée trén dbi véi cdc cdu tir trd thanh:
y.o = 0.833x,,, + 0,165

y. = 0,833x,,,+0,0017
Voo = 0.833x .,
Ct Y, X, X, ¥ X, oX,
B 0,808 0.772 1,853 0,897 0,879 2,110
0,168 0,200 0,200 0,097 0,114 0,i14
X 0,024 0,028 0,012 0,006 0,007 0,003
1,000 1,000 2,065 1.000 1,000 2,227
Ct Y, Xy oX, ¥s X,
0.947 0,939 2,254 0,974 0,971
0,051 0,059 0,059 0,025 0,028
0,002 0,002 0,001 0,001 0,001
1,000 1,000 2,314 1,000 1,000

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



28

PHUONG PHAP CHUNG CAT

d) Khi ham lugng benzen trong phan con lai 1a 10%, phuong trinh can bang vat
chat clia phan san phdm cat ra (gia sir nguyén liéu lic dau 12 100 kmol) duge
xac dinh nhu sau:

Trong d6:

D =100 (0,6 - 0,1)/(0.99 - 0,1) = 56.2 kmol

Nhur vy s€ con lai 43,8 kmol trong phin nguyén liéu con lai

4,38 kmol benzen, x, = 0,10
29,42 kmol la toluen, x, = 0,67
10,00 kmol la xylen, x, = 0,23

Néu R = 8, dudng lam viéc trg thanh:
Yo =0,889x ., +0,i1

y, = 0,889x, ., + 0,001
Yoo = 0,889%,

Xy ax, Vi Ay ax, Yi Xz
B 0,10 0,24 0,24 0,146 0,350 0,307 0,222
0,67 0,67 0,66 0,741 0,741 0,650 0,733
X 0,23 0,10 0,10 0,113 0,049 0,043 0,021
1,01 1,00 1,000 1,140 1,000 1,000
ax, Y2 X3 X5 ¥i R4
B 0,533 0,415 0,343 0,823 0,560 0,056
0,730 0,569 0,639 0,639 0,435 0,488
X 0,021 0,016 0,018 0,008 0,005 0,006
1,284 1,000 1,000 1,470 1,000 1,000

€} Tuong tu nhu phin d va e, lic ndy phuong trinh dudng lam viéc dudi duge
thiét lap nhur sau:

Yoo = 0.833x,,, + 0,165

v =0,833x, ., +0,0017
yIIX = 09833x

n+l
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Bai 1.14
Ap dung can bang vat chat cho 100 kmol nguyén liéu khi t s6 héi luu Ia
3,5 nhan duge D =50, L, = 175, V, = 225 kmol
Nhur vay dudng lam viée trén nhu sau:
y.=0778 x,,, + 0,20
a) Surdung dir lieu vé dudng cong can bing 16ng-hoi trong bai 1.8.
Thank phan hoi 18i dia & dinh cot giong véi thanh phan clia san phdm, tic
lay, =0.90. T dudng cong can bang long-hoi ctia hé ta xdc dinh dugc x, = 0,78.
T dudmg tam viéc trén xéc dinh dirge:
Yo, =0,778 x 0,78 + 0,20 = 0,807
X, ;= 0,640 (tlr dudng cong can bing long-hoi)
Tuong tu,
Y,..=0,778 x 0,640 + 0,20 = 0,698
X, > = 0,49 (tir dudng cong can bang 1ong-hoi)
y...=0778 x 0,49 + 0,20 = 0,581
%, 1= 0,36 (tir dudng cong can bing léng-hoi)

b) Tir dir liéu vé can bang 4p sudt hoi va dp dung cong thiic tinh do bay hoi tuong
ddi o = P,'/P," tinh duge:

T 10'T P P, a
370 2.7 730 510 1.43
333 3.0 200 135 1.48
303 3.3 55 35 1.57
278 3.6 15 9.4 1.60

Tir cdc do bay hoi twong déi trén ta tinh duge do bay hoi twong d6i trung
binh:

I n
a:;Z o, =1.52
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Thay vi dudng cong can bang 16ng-hoi ngudi ta c6 thé tinh duge cdc gid tri
cia thanh phan ldng khi biét thanh phdn hoi cin bing v6i n6 va nguge lai theo
cong thifc sau;

o
s (a~1)y
T cong thuc trén ta thily néu y, = 0,9 thi xdc dinh duoc
X, =0,9/(1,52-0.52x0,9) = 0,856.

Tir dudng 1am viée xdc dinh dugc:

y,., =0,778 x 0,856 + 0,20 = 0,865
Tuong tu,

Xx,_, = 0,808

y,.,=0.829

X,., =0,761

¥, .:=0,792

X..=0715

Bai 1.15

Dudng cong cin bing déi v6i he benzen-toluen duge biéu dién trong hinh
1.11. Ap dung dinh luat can bang vat chat, véi gia thi€t luong nguyén liéu nap vao
{a 100 kmol:
100=D+W

100 x 0,4 = 0,95D + 0,05W

Suy ra:
D =38,9; va W =61,1 kmol

L/D =R =4 vivay L, = 155,5 kmol
V,=L,+D = 1945 kmol

a) Phuong trinh dudng lam viéc trén:

=X, t—x
Yn V n+l Y d

1] n

- R Xpa ! X
YH R +1 n+i R +1 d
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ya = (155.6/194.5)x_ ., +(38,9/194,5) x 0.95
v.=08x,,, +0,19
Luong hai y, rdi dia cusi cling 6 thanh phan giong véi thanh phén sén

phdm ddu cot x,, tic 1a y, = 0,95 vi nhu vay X, la thanh phan ctia pha 16ng & dia
trén cung duge xdc dinh duge tir dudmng cong can bang 1a 0,88 va y, | duoc tim tir
phuong trinh dudmng l1am viéc nhu sau:

Y., =08x088+0,19=0,894

X,., = 0,775 (tir dudng cong can bing)

V,.»=08x0,775+ 0,19 = 0,810

X,.2 = 0,645 (tir dudng cong can bang)

b) Cic bude xdc dinh 6 dia ly thuyét theo phuong phip McCabe-Thiele theo
hinh [.111a 8 dia khi nguyén liéu duge nap vio tai diém so6i ciia né.

¢) Khi s6 dia Iy thuyét 1a vo han thi ti s6 héi luu nhd nhat. Diéu nay xdy ra khi
dudng lam viéc trén di qua giao diém clia dudng g va dudng cong cén bing.
Dudng 1am viéc trén cét truc y tai diém 0,375.

0,375 =x /(R + 1)
R, =153

d) S6 dia ly thuyét cuc tiéu duoc xdc dinh bang cdch dém cdc bac 1y thuyét giita
dudng cong can bang va dudng chéo y = x. Trong bi tip nay, ta xac dinh
duogc 6 dia 1y thuyét.

min

Ngoai ra, ¢6 thé 4p dung phuong trinh Fenske-Underwood

i)
X X,
n+1l=log= < !
log o
(0,95 - 0.95 °
-~0,005 - 0,005
n+1=log=
log 2,4

n =357 vy s0 dia 1 thuyét cyc tiéu 13 6
e) Néu nguyén lieu duge dua vio & trang théi long lanh (nhiét do cda nguyén liéu
thap hon nhiét do soi clia ciu tir ¢6 diém s6i thap hon) thi duong q khéng con
Ia dudmg thing dimg. D¢ déc ciia dudng q c6 thé xéc dinh twong tu nhu trong
bai 1.11. Trong bai tap nay, q dugc xac dinh 1a 1,45 con do déc cia duong q
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duge x4c dinh 1a 3,22. Bang phuong phap McCabe-Thiele xdc dinh duoc s6
dia ly thuyét cdn thiél dé ddp dng nhiém vu tich dé ra 1a 8.

1,00 |-

090 - ﬁ

- 17 %,20,95
080 |- / /
070 pravd -

0,560 |-
0,50 |-
Ve

0,40 A,

~ s

R+ )
030 |- 78
X, 040
020 |- H
L2
L

oo b g

4
0.00 "*"Q’Dﬁ 1 1 1 1 X 1 1 | 1
010 020 ©30 040 050 050 070 0S50 030 100

Hinh 1.11

Bail,16

a) Ap dung dinh luat can biing vat chat véi gia thiét ¢ 100 kmol nguyén licu
100=D+W
100 x 0,35 =0,953D + 0,0524W
D =330 kmol va W = 67,0 kmol
Déi véi céc cau tir khic:
o-cresol
100 x 0,15 =0,0455 x 33 + 67x,,
X, = 02017
m-cresol:
100 x 0,30 =0,0013 x 33+ 67x
X = 0,4472
cdc xylenol:
100 x 0,20 =0 + 67x,,
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Xoy = 0,2987
b) L/D=10suyral,6 =330kmol, V, =L, +D=2363.
Phuong trinh dudmg lan viéc trén la:
L, D
yn =V—u x‘n+] + V_“ xd
=B ex
TR TR
y, =091x,,, +0,091x,
Phuong trinh dudmg lam viéc doi v6i méi cau ur:
Yo = 0,91x,,, + 0,00014
Yop = 091X, + 0,0867
Voo = 0,91x,,, + 0,0414
ynx = 0,91Xn+]
Str dung cdc phuong trinh dudng 1am viéc 1ap thanh bang sau:
Cfi'u lfl' Y1=XD yl/a X Yiu YI-I/(I X
P 0,9530 10,7620 0,941 0,943 0,754 0,928
0 0,0455 0,0455 0,056 0.054 0.054 0,066
M 0,0015 0,0024 0,003 0,003 0,005 0,006
X . - - - - -
2 1,0000 0,8099 1,000 1,000 0,813 1,000

¢) Taiday cot:
L.=L_+F =430 kmol
V. =L, ~W=363kmol

Phuong trinh dudng tam viée dudi:

L"\ W
v . = —_xn” — "___xw
- I VI" Vm
ym = 1‘185 xm~l - 0’185 Xw

Puong lam viéc dudi d6i v&i timg cau tu:
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Yup= 1185, - 0,0097
Ymo= 1,183x,, - 0,0373
Your = 1,185%,,,, - 0.0827
Yo = 1,185%,,,, - 0,0553
St dung cdc dudng lam viée dé€ tinh x sau d6 tinh y theo phuong trinh

Y = ax/2ax.

Xy a Xg ¥s Xy a X, ¥, X;

0,0524 0,066 0,100 0,093 0,116 0,156 0,140
0,2017 0,202 0,305 0,289 0,289 0,387 0,358
0,4472 0,282 0,427 0,430 0,271 0,363 0,376
0,2987 0,111 0,168 0,100 0,070 0.094 0,126

X £ O v

1,000 2=0661 1,000 1,000 > =0,746 1,000 1,000

d) Apdung phuong trinh Underwood.:

Rm 1 !:(xdn)_am[xdn J]
a -1 X oa X

1+ rl.)(ll;l- Y x, )

xn[i = xm‘\ /rl'

A,B duogce coi 1 cdu tir nhe va cau tlr ning trong hén hop, cu thé dé 1a
phenol va m-cresol

_035 —
I = 030" 117

{037 ) _
S ax, _( 0.63/0:20= 1,117

_117 _
Xop = /(2,1? x1,117)~ 0482

_0482/ _
X, = AI?_0,413

- 1,25 _
AT 0,63 - 1’98

I (0.953 _ l,98x0,0015)

o

"7 09810482 0413
R, =195
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Bai 1.17

a) Phuong trinh can bang vat chat theo khéi lugng:
25=D"+W’
2,5x0,4 =0,97D" + 0,02W°
SuyraW = | S5kg/svaD =1,0kg/s
b) Trong phdn nay, ching ta dp dung phuong phip McCabe-Thiele dé xdc dinh
s6 dia 1y thuyct. Dé dp dung phuong phap McCabe-Thicele, ching ta phai
chuyén thanh phén theo khoi lugng sang thanh phdn theo phdn mol. Sau khi
chuyén, ta nhan duge x; = 0.44; x,, = 0,024 va x, = 0,974.

Phuong trinh can bang vat chat viét cho 100 kmol nguyén liéu:
100=D+W
100 x 0,44 = 0,974 D + 0,024W
Suy ra D = 43,8 kmol va W = 56,2 kmol
Néu R = 3,5 thi:
L/D=335 va 153,3 kmol
, V,=L,+D vaV_=197,1 kmol

Giao diém vdi truc-y: x,/(R+1)=0216

Khi nguyén lieu dugce dua vao & trang thdi long-lanh thi phai xdc dinh do
ddc ciia dudng q. Sir dung cdc thong s6 cla benzen vatoluen da cho trong bai 1.11
ta xdc dinh dugc q = 1,41 va dd doc cta dudng q 1a: qf(q +1) = 3,44. Bing cich
nay xdc dinh dugc 58 dia Iy thuyét cdn thiét dé dap tmg nhiém vu téch dé ra la 10
va nguyén liéu duge nap vao tai dia thd nam tinh tir dinh cot.
¢} Tai phanddy cot V, = 238,1 kmol/100 kmol nguyén liéu

T&e do nap nguyén ligu la:

2,5/khéi lugng mol trung binh = 25/86,4 = 0,0289 kmol/s

Téc do hot:  (238,1/100) x 0,0289 = 0,069 kmol/s

Luong nhiét can cung cap: 0,069 x 30 = 2,07 MW = 2070 kW

Nhi¢t héa hoi & 4p suat 240 kN/m”: 2189 kl/kg

Nhu vay lugng hoi nude can thiét 1a: 2070/2186 = 0,95 kg/s.
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d) Nhi¢t d6 & dinh cot chung cat gan bang nhiét do soi clia cau tir dé bay hoi tinh
khiét, tac 1a ¢ 353.3 K.
p =(1/22,4) (273/353,3) = 0,034 kmol/m"
V, = 197,1 kmol/100 kmol nguyén li¢u
Téc do hoi: (197,1/100) x 0,0289 = 0,057 kmol/s
Toc do dong thé tich s& 1a: 0,057/0,034 = 1,68 m'/s
Néu toc do hoi 1a 1,0 m/s suy ra dién tich 1a 1,68 m’ va dudng kinh 1,46m.
Néu tinh dudng kinh cot theo t6c do hoi ¢ ddy cot thi két qua nhan duge sé

la 1,67 m. Nhu vay, néu nhu hoi ¢ bat ky phdn ndo cla cot khong vugt qué 1 m/s
thi dudng kinh cla cot phai 13 1,67 m.

1,00 |-

i
090 / x,=0,974
0,80 |- -~

0,70 |~

050 -

050 B6 dic=1,44

0,40 x

*,=0.44

0.30 |-

020 -

Q.10 9

a
xw-lihl)Zd 1 1 ] 1 1 1 1 A 1
0,10 B20 030 040 050 0.60 070 080 Q90 1,00

Hinh 1.12

6,00

Bail.18

Ap dung phuong trinh Fenske dé tim s& dia 1y thuyét khi dong héi luu

hoan todn _ .
1 Xa ) [xﬂ_/' ]

log o

n+l=

Doi véi cdc bai todn chung cdt hé da cdu tir, ¢6 mét cau tir duge xem i cdu
tir dé bay hoi chii dao A vl mot cdu tir duge xem la cdu tir khé bay hoi chl dao B.
Trong bai todn nay, cic dit kién vé thanh phan san phdm ddu cot va thanh phan san
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phdm cudi cot chi dua ra déi v6i m-xylen va p-xylen. Vi vay, ta s& chon hai cau tir
ndy la cdu tr dé bay hoi va cdu tir khé bay hoi twong tmg. Nhu vay:

Xaa=08 x,=0,14 Xea = 0,17 Xx,.,=0,65
Thay vao phuong trinh trén nhan dugc:

08 ) (047
“’g[[ Soua) [ ,-'0,65]“,]

1,0101

n+l=

=

Nhu vay cdn 39 dia Iy thuyét.

Bai 1.19

Dit liéu v€ dp sudt hoi va dit liéu can béng dugc biéu dién trong hinh 1.13
va 1.14.

a)} Tinh dd bay hai tuong dot theo cong thitc:

cn -,

Két qua tinh duoc:

Nhigt do (K) P, P, Olpyy
273 24 6,0 4,0
293 55 16,0 3,44
313 116 36,5 3,18

Gid tri trung binh = 3,54

100, 0=

$0.0 =
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100
0,80

080} o

0,70}

0,50}

050} /
X

040} 3 X

030}

020

0,10

X,
1 L L 1 1 1 L

0,00 L 1 1
010 020 030 040 050 060 070 080 09 010

Hinh 1.14

b) Béng phuong phap McCabe-Thiele (hinh 1.14) x4c dinh duge khi dong héi luu
hoan toan thi s6 dia 1y thuyét 1a 4.
St dung phuong trinh Fenske dé tinh s6 dia ly thuyét khi dong héi lwu

hoan toan;
0+ 1< 10g[(0.95/0,05)(0.90/0,10)

log 3,54
n=3,07
¢) Phuong trinh can bang vat chét viét cho 100 kmol nguyén liéu khi R = 2:
D=494 W=506 L,=988 V, =1482
Nhur vay dudng lam viéc trén s€ la:

Vo= K b %

n f

y, =0,67x,,,+0317

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT 39

Thanh phén hoi roi cot trén cling giong thanh phan san pham déau cot, tic
la y, = x,. Thanh phdn 16ng & dia trén ciing nam cén bang véi thanh phan hoi ¢ dia
nay. Tir dudng cong can bang 1ong hoi xdc dinh duge x, = 0,845.

Thanh phan hoi di 1én dia trén ciing v, , duge xdc dinh tr dudng lam viéc:

y._, =067 x 0,845 + 0,317 = 0,883
X,.; = 0,707 (1lr dudng cong can bang loéng-hoi)
v, =067 x 0,707 + 0,317 = 0.790
d) Tir hinh 1.14 xdc dinh duge s6 dia 1y thuyét cin thiét dé dap dng dugc nhiém
vu tach dé ra 1a 6 va vi tri nap nguyén liéu la dia tha ba tinh tit dinh thap.

Bai 1.20

a) Phuong trinh xdc dinh thanh phan ctia cdc cdu tir trong hon hop (A ding cho
n-pentan, B ki hiéu cho n-hexan): '

X, = Po— Pgo
PA - PB
Tat 4p suat 13,3 kN/m™:
Nhiét do P, Py’ XA Ya a=P'P

260,6 13,3 2,85 1,0 1,0 4,67
265 16,5 3.6 0,752 0,933 4,58
270 21,0 5,0 0,519 0,819 4,20
275 26,0 6,7 0,342 0,669 3,88
280 32,5 8,9 0,186 0,455 3,65
285 40,0 11,0 0,079 0,238 3,64
285 47,0 13,3 0 0 3,53

Gid tri trung binh « = 4,02

Pudng cong can bang 1dng-hoi cho hé duge vé trong hinb 1.15.
Do bay hoi tuong déi duge biéu dién theo thanh phdn clia pha 1éng duoc
biéu dién trong hinh 1.15.
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1,00
0,90}
nso}
0,70}
ool
050
40

040k

030k

020p -£30
e—2 K hi 57 dung gid tri a—4,02
== Dudng cong Iéng-bai & ip sudt 13,3kNia*

o—o Bwing cong 16ng-bai & dp sudt 100 kN/mm?

0,10

0,00

'l L '] 'l 1 '] [l
0,0 020 030 040 050 060 070 080 DS 010

Hinh 1.15

b) Néu ldy gid tri d¢ bay hoi twong déi 1a 4,02 thi tir phuong trinh sau ta s& tinh
dugc dit ligu can bing long-hoi va vé duge dudng cong can bing 16ng-hoi méi

(trong hinh 1.15). ax,

T e %
Gia tri tinh trong béang sau:

ya 0 0174 0308 0500 0727 0857 0941 10
X+ 0 005 010 020 040 060 080 10

Nhu vy c6 su sai lech khi str dung gi4 tri trung binh.
¢) Néu nhu qué trinh dugc chung ¢t & dp suat cao hon, vi du nhu chung cét & ip
suat 100 kN/m® thi khoang nhiét nhiét do tang len 309-341K va duimg cong
can béng 16ng-hoi mdi duge v& trong hinh 1.15. RG rang la khi qud trinh
chimg cat duge thuc hi¢n & 4p sudt cao hon thi cling cin nhiéu dia 1y thuyét
hon & ciing mot yéu cau tach.
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CHUONG 2
PHUGNG PHAP HAP THU

Bai 2.1

120

Dudng can bing
- 100

80

60
Dudng lam viéc

40

20

20 25 30 35

Hinh 2.1

Néu hoi nude khéng bi ngung tu, ta cé:
L./G, = 100/4 = 25
Ham lugng hydrocacbon trong dau d 181 vao 1a 2,55% mol, tuong duong
vai:
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%, = 0,0255 va X, = x,/1-x, = 0,0262
Ham lugng hydrocacbon trong dau ¢ 161 ra ta 0,05% mo!, tic 1a;
x, = 0,0005
Can bang khéi lugng gifta mét dia trong thap ria, & d6 cac gia tri ndéng
d6 la x va y, va day thap ria la:
L.X-Xp=G, (Y -Y)
ViY,=0néntaco:
Y = 25X - 2bx,
=2HX - 0,0125

Phuong trinh trén chinh 14 phuong trinh dudng lam viéc cha qua trinh
hép thu khi da néu.

T phuong trinh v,= 33x ta ¢o:

Y 33X
I+Y [+X

Xay dung dudng cin biang va dudng lam viée, tit hinh 2.1 ta xac dinh
dugc s8 dia Iy thuyét la 8.

Bai 2.2

Ap dung dinh luat Rault;
Ap suét hdi ridng phan: & (Ap suit hoi)

P, =xP,
Mait khac: y=P,J/P
ye = X( P°4/P}

=(h3/101,3)x = 0,523x
Né&u chuyén sang ty 16 mol nhan duge:

Y, 0523X
I+Y, 1+X

T d6 dudng cong can bing c6 thé duge xéc dinh nhu sau:
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X X/ (1+X) Y, /[(1+Y) Y,

0 0 0 0
0,02 00,0196 0,0103 0,0104
0,04 0,0385 0,020 0,0204
0,06 0,0566 0,0296 0,03056
0,08 0,0741 0,0387 0,0403
0,10 0,0909 0,0475 0,0499
0,12 0,107 0,0560 0,059

6

5

4 Duing can bing

3

2

1 Dudng lam viée

0 i

6 8 10 12
2B e o e e e et e
Hinh 2.2

Vi 6 161 vao chita 8% trong lugng cua parafin nén ta c6:

X, = (8/114)(92/135) = 0,103

X, =0,00103
Y, =0
Lugng hoi 1a t3i thiu khi dong hoi & 161 ra dat dén trang thai cén
bing.
Khi d6:
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X,=0,103, Y, =0,0513
T phudng trinh can biing khéi cho toan bd cot tach:
Lis (0,103 - 0,00103) = G, (0,0513 - 0)
Suy ra: (L/G) i = 0,503
(L/G)rpge s = 0,167

Vi vay dudng 1am viéc di qua diém (0,00103; 0) véi do dée 0,167 vi s8
dia ly thuyé&t tim dugc 1a 4.

Bai 2.3

Gia st thanh phan cta hdn hgp khi dude tinh theo % vé thé tich.

3 day thap rita:
0,05

=0,05, Y =
Vi 120,05

=0,0526
3 dinh thap ria:
y.=0,0001=Y,
L. =0,65/18 = 0,036 kmol/m*s
G,, = 0,40/29 = 0,0138 kmol/m?s
Xay dyng dudng lam viée tif phuong trinh can bing vat chat:
0,0138 (Y - 0,0001)= 0,036 (X-0)
T détacdé Y = 2,61 X+ 0,0001

V& dudng lam viée va dudng can bang, bing phuong phap 44 thi (hinh
2.3) x4c dinh duge 6 dia 1y thuyét
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1.4
1.2 —
18 104
156 0.8
61 3
e A
144 DA /
12 - 0.2 a
a0 ¥ T T T T
10+ "0 61 02 03 44 05 06
8-
6" ._-'_"__—-"
4 - 1
21 2
0 1 T T T 7 T T | T T T T
0 051015 20 25 3,035 40 45 50 55 6,0 65

Hinh 2.3

Bai2.4

Can bing hoa tan cta CO, trong nudc & 35°C tudn theo dinh luat
Henry:
P

0,

=HX
Ta tinh véi tai trong mol va coi tai trong mol nhu 14 phéin 8 mol (vi
ndng dé khi rat nhoé).
Phuong trinh Henry dudc bién d6i thanh;
Poy, =Yq,, P=HX,

Khi P = 1at:

A =0746 Sem 0. _ 1

g.H,0atm. H

Khi P = 25at: .

P 20746 x25 x Sem €O,

H g.H,O atm .

1ES
= 0.746 x 25 x —22400__ 0,015

Phuong trinh dudng can bing: 18

X, = 0,015 Y

(s,
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Dung dudng cin bing theo phuong trinh trén
Khi Y=0 —> X=0
Y=0,03 — X=0,015x0,03=4,510"
Tai trong cuc dai ciia nude : X, .= 4.5.10
Néng d6 chiét lam viéc bang 90% cua néng d6 chiét cyc dai:
X=45.10%x09=4,05.10"

Puong lam viée di qua hai diém: (0,01; 0) va (0,03 ; 4,05.10%)

Viée tinh s6 dia Iy thuyét bat ddu it diém (Y = 0,03; X = 4,05.10) trén
dudng lam viée dng véi 181 vao cha khi dua vao cot. 86 dia 1y thuyét can thiét
d6i1 vdi yéu cdu tach da cho la 4 dia.

Tinh ty 1& dung méi bang cach xae dinh gi4 tri tga cha dudng lam viée:

G
— = tgae = 0,02
L g

Tinh tit t1 1é mol thanh Nm? khi cho mdt m® nude (khéng chida CO,)
1 mol nuée - 18 ml =1,8.10° m* H,0.
1 mol khi - 22,4 Ni =2,24.10° Nm" khi

b -2
S o 002-002x22 10" osoNm! /m?
L 8x10

s

¥

Bai 2.5
Can bang hoda tan clita metan trong toluen ¢ 25°C tuan theo dinh luat
Henry:
Py, =HX,
Phudng trinh Henry duge bién déi thanh:
PCH4 = Yoy, P= H-Xcm

Khi P = 1at:
Nem? CH, 1
L = 0,50 ==
g toluen atm H
Khi P = 60at:
P Nem® CH;

— = 0,50 x 60 x ———
H g toluen atm
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1
= 0,50 x 60 x % - 0.123

Phuong trinh dudng cin bang: 92

Xew, =0123 Y,
O day thap rda:

0.3
=03 Y =—"—-=043
. . 4 ' 1-03
O dinh thap ria:
v.=0,01=Y,

Dung dudng cAn bang theo phudng trinh trén
Khi Y=0 — X=20
Y=0 — X=0,123x0,43=5,3.10*

Tai trong cue dai ctia nude : X,,,,= 5,3.10%

Néng dé chiét 1am viéc bang 90% ctia ndng dd chiét cuc dai:

X =5,3.10% 0,9 = 4,77.10*

Pudng 1am viée di qua hai diém: (0,01;0) va (0,3 ; 4,77.102)

Viée tinh s& dia 1y thuyét bit ddu ti diém (Y = 0,3 ; X = 4,77.10?) trén
dudng 1am viée Gng véi 161 vao cha khi dua vao cdt. S§ dia 1y thuyét cén thiét

d6i vdi yéu clu tach di cho la 17 dia.

Tinh t§ 1& dung mdi bang cach xéc dinh gia tri tga ctia dudng 1am viée:
S . g =0164
L

Tinh tit ti 16 mol thanh Nm? khi cho mét kg toluen (khéng chita CO,).

1 mol toluen - 92g = 92.10% kg toluen.
1 mol khi - 22,4 N1=2,24.10% Nm® khi

S 0164 =0164x 22219 g 0aNm? /kg
L 92.10"
L=-—-1——=25kg,me3

G 0,04

b
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Bai 2.6

Can bing hoa tan cta C,H, trong cac dung méi ¢ 25°C tudn theo dinh
luat Henry:

Pc:u1 = H'X(IEH:

Tinh véi tai trong mol va chdp nhan rang tai trong nay ¢é thé coi nhu
phan mol (trong pha khi thi khong nhu vay vi Y=0,20).

Phuong trinh Henry dude bién d6i thanh dang

PC“H: = YC:H: P =HX C3H,

Néu dung méi sit dung la nudc, theo dé bai, hé s8 Henry ¢ 25°C la
H =1370 atm.

Qua trinh rita khi duge thue hién & nhiét dé 25°C va ap sudt 1 atm nén
ta c6 phuong trink dudng can bing la:
X e = —— Y,
C,H, 1370~ M

hay Xew, =73.107Y

O day thap rita:

C.H,

0,2
=0,2 ¥ =—"—=0,25
W TS0

N

O dinh thap rla:
v,=0,002=Y,
Dung dudng can bing theo phudng trinh trén:
Y=0 -5 X=90
Y=0.25-X =1,83xi07*
N6t hai diém nay lai duge dudng can bing.
Tinh néng d6 chiét lam viée bang 90% caa X
Co nghia 14 X = 1,83.10" x 90% =~ 1,65.10"

nmax?

Dudng lam viée di qua hai didm (0,20 ; 1,65.10%) va ( 0,002 ; 0)
Tinh s8 dia ly thuyét tir diém Y= 0.20 , X= 1.65.10" trén duing izm
viée tudng Ung v4i 181 vao ctia khi vao thap (6 dia phia dudi oot ).
Ké duong bac thane gil dudng lam vide vA Qudng can bang to thy awn
s6 bac thang bang s8 dia 1y thuyst;
n, =29
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Tinh ti 18 dung méi bing cach tinh tgo trén gian d6 cta dudng lam

viéc

9—=tgc:t=8,3><10"4
L

_83x10"" 22,4x10”' Nm’

G:L=83x10" —
1,8x107m

=1,03Nm’ /m’

Tinh ti 1 1& mol thanh m® nuéc cho mét Nm® khi ( khéng chia C,H,)
1 mol nude - 18 ml = 1,8.10°m* H,0.
1 mol khi - 22,4 N1 =2,24.10% Nm® khi

Thuc hién qua trinh tinh toan hoan toan tudng tu nhu trén khi su
dung dung méi chiét 14 axeten va DMF ta thu duge cac két qua nhu trong

bang sau:
Dung méi X, ox n, Nm?¥% m?
Nude 1,83.10* 29 1,03
Axeton 1,43 . 107 30 80,9
DMF 0,42 22 2389,3

Nhu vay, ¢6 nghia la 1 m® nudc chi cé thé rita duge 1,03 m® khi, trong
khi d6 1 m® axeton hoac DMF c6 thé rita duge téi 1an lugt Ia 80,9 va 2389,3 m®
khi, néu nhu ngudi ta tién hanh lam viéc dudi nhitng didu kién nhu di nédu ra.

Bai 2.7
Tit phudng trinh Dalton:

Phoi nuste = Yhoi nuie X P
Gi sit qua trinh khai thac khi duge thyc hién duge thyc hién & ap suft

thuong.

38 _ 0042
0

Khi d¢, tai trong ban dau ctia hoi nude (6 30°C ):

Tai trong con lgi cua hoi nude (6 -10°C ): % =0,0025
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Cén bing hoda tan ctia hdi nudc trong dung méi etylenglycol & 30°C
tuan theo dinh luat Henry.

Proi nute = HXbsi s

Tinh véi tai trong mol va chap nhén rang tai trong nay c6 thé coi nhu phan mol.
Phuong trinh Henry dugc bién ddi thanh dang
Pri nue = H Xiginuse = Yo meae © P

Khoinwse = 77 Y hai muce

H

Theo d¢ bai H = 0,0324, do d6 ta ¢6 phuong trinh dudng can bing:
1

Y GigI
0,0324 MM
Kot nwse = 30,9 Yigi nuce

a) Tai trong cyc dai ctia etylenglycol d6i véi yéu cAu tach dé ra la:

hoi nude

Kmax = 30,9 x 0,042 = 1,3 mol hoi nudc / mol etylenglycol
b) Dung dudng cin bing theo phudng trinh trén.
Y =0 - X=0
Y=0042 5> X =13
N&i hai diém nay lai duge dudng can bing.
Tinh néng d6 chiét 1am viéc bing 50% cta X,,,,, tic 1a X=1,3x0,5=0,65
Dudng lam viéc di qua hai diém: (0,042; 0,65) va (0,0025; 0)

Tinh s8 dia 1y thuyét tit diém (Y= 0,042 ; X= 0,65) trén dudng lam viée
tudng {ng vdi 161 vao cla khi vao thap (3 dia phia dudi cot ).

Ké dudng bic thang giita dudng lam viée va dudng cin bing ta thu
duge s6 bac thang bang s6 dia Iy thuyét:
n, =4
Tinh ti 1& dung méi bing cich tinh tga trén gidn 48 cha
%= 1iga = 16,5
Tinh tir ti 1§ mol thanh kg etylenglycol (khéng chida C,H,) cho mét Nm®
khi.
1 mol etylenglycol - 62 g = 62 .10*kg
1 meol khi - 22,4 N1 = 2,24.10% Nm?® khi
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22,4x 10 Nm*
62 x10 kg

G/L=16,5=16,5x = 5,96 Nm '/ kg

Hay L/IG=1/596=0,168kg/Nm°

Bai 2.8
Céan bing hoa tan ca etylenoxit trong nude ¢ 20°C tuan theo dinh luat
Henry:
p = HX vl H=257atm
Tinh véi tai trong mol va chdp nhan ring tai trong nay c6 thé coi nhu
phan mol.

Phuong trinh Henry duge bién déi thanh dang:

p=YP = HX

x=Py-2y
H 57

X=351Y

Day chinh 1 phuong trinh dudng cin bing
Dung dudng cin bing theo phudng trinh trén.
Y=0 —->X=0
X =0,03-> Y =0,105
N&i hai diém nay lai duge dudng cin bing
Tinh néng db chiét 1am viée bang 80% cua X,
Te la:
X =0,1056 x 80% = 0,084
Dudng lam viéc di qua hai diém ( 0,03 ; 0,084) va (0,001 ;0)
Tinh s8 dia ly thuyét tit diém Y= 0,03 ; X= 0,084 trén dudng lam viée
tuong (ing vdi 181 vao cia khi vao thap (0 dia phia duéi cot ).
Ké dudng bac thang giita dudng lam viée va dudng cin bang ta thu
duge sd bac thang bang s6 dia Iy thuyét:
n, =11

Tinh ti 18 dung mdi bing cach tinh tga trén gidn dé.
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G
—=tga =29
L g

Nhu vay, ¢t 1mol hay 18 g nude thi rita duge 2,9 mol hdn hop khi hay
2,9 x 0,03 = 0,087 mol etylenoxit hay 0,087 x 44 = 3,828 ¢

Thap ria c6 ning suit 50 kt/nam (mét nam thist bi van hanh 8000
gi0), tlc ning sudt cta thap ria 1a 6,25 kg / gid.

Tit d6 suy ra lugng nude cin trong mdt gid la:
6,25 x 18/ 3,828 = 29,4 kg/ h.
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PHUONG PHAP CHIET LONG-LONG

Bai 3.1

Tir gian d6 tam gidc can bang pha chia hé da cho, danh dau cdc diém F va
M wong tng véi cdc dit kién cta dé bai. Tai F thanh phan cta axctandehit va nudc
déu bing 50%. Noi F va S, diém tron 1dn M thoa man diéu kién cua dé bai: FM /
MB = 1. R, dugc xdc dinh trén duong binodan, tai d6 thanh phan axetandehit 12
5% (thanh phan ctia S va nude ciing xdc dinh dugc 13 2% va 93%).

Butmg thing R, M cat dudng binodan tai E,, giao diém cia E,F va R S I3
diém tap hop P. Diém R, duoc xdc dinh dya vio dudng lién hop. Dudng thing PR,
cit dudng binodan tai E, va cif tién hanh tuong tu nhu trén, ngudi ta thiy diém R,
thdp hom so véi diém R, do d6 s6 bac chiét can thiét 13 4,

Dua vao gian d6 hinh 3.1, ndng do chiét & bac chiét thit nhat E, 1a 3%
nude, 32% axetandehit va 65% S.

100% oxslandeht

RZ
100% nude 100% S

Hinh 3.1
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Phuong trinh can bang khéi cho toan bo cot chiét:
F+S=R, +E,
0,025 + 0,025 =R, + E,=0,050 kg/s
Phuong trinh can bang khdéi déi véi cdu tlr axetandehit:
0,50F + 0 = 0,05R,, + 0,32E,
0,05(0,050- E ) + 0,32E, = (0,50 x 0,025)
E, = 0,037 kgfs
Bai3.2

0,180

0,140
0,114

0,00

0,00 0,05 0,10 0,15
Hinh 3.2

(1) Chiét theo phuong phap nguoc dong:

- Té&c d6 dung moi thicdp Sla: 160 cm'/s = 1,6 x 10 m'/s

— Dong khéi luong ctia dung moi thit cap: 1,6 x 10 x 800 = 0,128 kg/s

—  Téc do hén hop ddu &16i vao la: 400 cm'/s = 4 x 10 m'/s

- Gia sk trong hén hop ddu, t16c d6 dong cla cdu tr A 1a a m'/s, khi d6 téc do
clia dung moi so cAp Bla: (4 x 10 -a)m'/s

— Dong khdi lugng ciia A: 1200a kg/s

— Dong khéi lugng ciia B: (4 x 10™ - 2)1000 = (0,4 - 1000a) kg/s

— Dong khai luong cia hon hgp ddu: (0,4 + 200a) kg/s.

— Noéng d¢ clia A trong hon hop dau: 0,10 = 1200a/(0,4 + 200a)
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Suy ra: a =339x10°m/s
Thay gid tri vita tim dugc vao cdc biu thifc trén ta ¢6:
— Dong khéi lugng cha A: 0,041 kg/s, cua B 1a 0,366 kg/s
— Ty 1é dong khéi lugng cia A va B 0 hon hop dau ta:
X, =(0,041/0,366) = 0,112 kg/kg

T cdc dif liéu cén bang d3 cho, vé dudng can bang trén hinh 3.2 va dinh
ddu diém X, = 0,112 kg/kg

Do doc cha dudmg cin bang = dong khéi lugng cha B/ Dong khéi lugng ciia S
=(0,366/0,128) = 2,86
V1dung moi thit cap dua vao khongchta Anén Y,, =Y, =0
Xay dung dudng lam viéc, s6 bac tach tim dugce 1a 3.
KhiY,=0, X =X,=0,057kg/kg.
Vay thanh phéan cua dich ba 1a 0,057 kgA/ kgB.
(2) Chiét theo phuong phdp citng chiéu:
D6t vai méi bic chiét, lugng dung méi thit cap S sir dung:
0,128/ 3 = 0,0427 kg/s
X, =(0,041/0,366) = 0,112 kg/kg
Tir dudng cong céan bang, dich chiét chita 0,18 kg A/ kg S hay:
(0,18 x 0,00427) = 0,0077 kg/s A.
s DGi véi bac chiét thi nhat:
Dich ba chita {0,041 - 0,0077) = 0,0333 kg/s Ava 0,366 kg/s B
X, =(0,0333/0,366) = 0,091 kg/kg
»  P6i vdi bac chiét thi hat:
X, =0,091 kg/kg
Tir hinh 3.2, dich chiét chita 0,14 kg A/kg S hay (0,14 x 0,0427) = 0,0060 kg/s A
Dich ba & bac chiét nay chita (0,0333- 0,0060) = 0,0273 kg/s Ava 0,366 kg/s B
X, =(0,0273/0,366) = 0,075 kg/ kg
= P6i v6i bac chiét thit bac chiét thit ba:
X,=0,075 kg/ kg
Tir hinh 3.2, dich chiét chita 0,114 kg A/kg S hay:
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(0.114 x 0,0427) = 0,0049 kg/s A
Dich ba & bac chi€t nay chita (0,0273- 0,0049) = 0,0224 kg/s Ava 0,366 kg/s B
X,=(0.0224/0.366) = 0,061 kg/ kg
Thanh phan ciia dich ba = 0,061 kg A/ kg B

Bai 3.3
Trudc hét vé do thi duong can bang: Y=20X
Nong dé dich chiét dat duge tinh theo biéu thic sau:

Ye~- Y. _ Ye _0s05:]0
Xp—x, 10-0,08

tgar =2 =
BE=

Suy ra:
Ye = 99.25 g/kg
Tir d6 xay dung dudng lam viéc di qua cic diém (10; 99.25) va (0,08; 0,05)

Xac dinh s0 dia 1y thuyét cho khoang x=10 dén x=0,08 g/kg. Tir hinh 3.3
ta thdy s6 bac chiét can thiét dé ddp vmg nhiém vu tdch dé ra 13 6.

30 o e e e e

250 ....... " T —— B %5

200

- 150

100

50

Hinh 3.3
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Bai 3.4

TruGe hét vé do thi dudng can bang Y = 56 X va xdc dinh néng do chiét
cuc dai cho nhiém vu tich:

Yema= 13 % 56 = 840 g/kg hay 0.840 kg phenol/ kg n-butyl axetat.

Ty 1& dung méi cuc dai:

[%) = %{)—g = 56,2
Noéng do clia dich chiét dat duge bing 60% ndng do chiét cuc dai, hay
ye = 0,84 x 0,6 =0, 504 kg/ kg

Ty 1é dung moi la:
P_ye-y, _ 0504

tgo = —

- =337
S x,-%x5 15-0,05

Xay dyng dudmg lm viéc, tir d6 x4c dinh duoc s6 dia 1y thuyét trong
khoang x=15 dén x=0,05. Tit hinh 3.4 ta thdy dé ddp tng nhiém vu tich dit ra cn
10 bac chiét.

100

90
80
o0 /
60

50
40
30
20
10

0

100 0204 0608 1 12\14 18 18 /

300 -
200 L

00 2 4 6 8 10 12 14 16 18

Hinh 3.4
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Bai 3.5

Truée hét tinh ndng do cha axit salixylic trong nudc va benzen theo don vi
glke.

Noéng do ban ddu clia axit salixylic trong nudc 13 0.2 % trong luong hay 2g
axit salixylic / kg nude, cin phai chiét ching dén khi néng do axit con lai 1a
0,025% hay 0,25g / kg.

Su phan bé cia axit salixylic gitta nude va benzen & 25°C duge tinh trong

bang sau:
Axit salixylic trong nudc (g/kg) Axit salixylic trong benzen
0,36 0,7
0,51 1,01
0,69 1,82
1,28 6,19
1,64 6.47
2,01 9,76
2,26 305,21

~  Néu dung méi thit cap sir dung la dietylete:

V1 axit salixylic phan bd giita nudc va dietylete tuong (ng v&i dinh ludt
phéan bd Nernst v4i hé s phan bo K=127 (¢ 25'C) nén trudc hét v& dé thi duong
can bing

Y =127X
Néng d6 dich chiét cuc dai:
Y™ =2x127 =254 g/kg
Néng do chiét cin dat bing 60% ndng do chiét cuc dai:
254 x 0.6 = 152,4g/kg
Xay dung dudng 1am viec di qua 2 diém: (X =2; Y = 152.4) va (X =025; Y = 0)

Tit d6 doc cha dudng 1am viée tinh duge ty 1& dung moi:

M _g71
mb'
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Néu téc do nude thai dua vao thiét bi chiét: 1a 3m*/ gids thi lugng dung moi
thit cdp cén thiét 1a:
m, 3 3
m =2 _ 2 _0035m’/h
871 871

S6 bac chiét 1y thuyét can thiét cho yéu cfu tich 12 4.

— Néu dung moi thit cdp sit dung Ia benzen:

Tit bang s6 liéu vé sy phan bg cua axit salixylic trong nuéc va axit salixylic
trong benzen trén ta xay dung dudng cén bang.

Dua vao dudng can bing xdc dinh duge nong doé chié€t cuc dai:

Y =9,75g/kg
Néng dé cin chiét can dat bang 60% ndng d chiét cuc dai
Y =9,98x0,6 =585/kg

Xay dung duomg lam viéc di qua 2 diém: (X=2;Y=585)va(X=0,25Y=0)

M 2334
Néu téc do mude thai dua vz‘IaTcl:”lhié’t bi chiét: 12 3m*/ gi®s thi luong dung moi
thit cap can thiét la: 0 3
m, ==~ =09m'/h
34 334

S& bac chiét Iy thuyét cdn thiét cho yéu cdu tich 1a 12.

Bai 3.6

Téc d6 ciia nguyén liéu A trong hdn hop ddu vao: Fx kg/s
Trong pha nudc toc d¢ A: Fx (kg/fs), toc d6 dung moi: W (kg/s)

Trong pha hifu co téc do A: Wy (kg/s), trong dé y la ndng do6 cha A trong
pha hin co.

Ta c6:
y = mx
Phuong trinh cén bing doi véi A:
Fx, = Wy + Fx
=Wmx + Fx =x(c)
x = Fx / (mW + F)
Té6e do thu hdi dung dich A: F(x, - x) kg/s
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Gié tri thu duge: Fa(x, - x) ¢
Thay gid tri x vira tim duge ta ¢é:
Fa(x, - x) c= Fax, - FPax /(mW + F) (£/5)
Chi phi sir dung dung moi chiét Wb (£/s)
Lgi nhuan thu duge tlr qua trinh the héi A
P=Fax, [l - FAmW + F)] - Wb (£/8)
dP/dW = Flax m/ (mW + F - b
D¢ tinh 1gi nhuan t6i da thi dP/AW = 0
hay Flaxm/ (mW +F)’ = b
Gidi ra ta duge W = [(Flax, )/ mb]" - F/m.

Bai 3.7
Trude hét, tinh ndng do chia pyridin (don vi g / kg) phan bé gifta nudc va
benzen & 25°C,
Vé6i phan s6 mol cha pyridin trong nude x = 0,012 nong d¢ ctia pyridin f:
0,012x79
Xes————=5331(g/kg
(1-012)xI8 (&7ke)
V6i céch tinh hoan to2n wong 1y ta thu duge bang cdc ndng do6 cla pyridin
nhu sau:
X (trong pha nude ) g / kg 53,31 140,41 350,73
Y (trong pha benzen) g / kg 158,07 344,85 470,08

Tir bang s6 liéu trén x4y dung duomg can bing.

Néng do cuc dai clia dich chiét;
Y. =155g/kg

hay _
Y =0,155kg/ kg

Ham lugng pyridin trong nudc ban déu 13 5% hay:

5
X, =" —=5263(g/k
b (100-5).107" (8/ke)
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Ham lugng pyridin dich ba Ja:
Y, =0,50( g / kg)
Néng do dich chiét cin dat bing 70% la : 0,7 x 155 = 108,5 g / kg
Xay dung dudng lam viéc qua 2 diém: (X = 53,63; Y =108,5)va (X =05 Y =0)
Dura vao do ddc cha dudng 1am viéc tinh duge ty s6 dung maoi:

m, _ 108,5

m., 5263-05

S5 bac chiét 1y thuyét can thi€t cho yéu cau tich néi trén 1a 11.

Bai 3.8

Tir céc dit liéu can bang phan bd clia dioxan giita nudc va benzen cho & dé
bai, xay dimg dudng can béing.

Néng do dioxan trong dung dich nudc ban ddu 13 X = 20%

Néng do dioxan trong dich ba: X; =2%

Ty lé dung méi cuc dai chinh 1a do déc cia tiép tuyén v6i dudmg can bang
tai X =20%.

Duwa vao dudng cén bing xdc dinh duoc:

P
tga=| — =1,35
8 (s]m

Ty 1& dung moi bang 80% ty 1¢ dung moi cuc dai:
tgo = (§J=0,8x1,35=1,08

Xay dung dudng lam viéc di qua diém (2 ; 0 ) va c6 hé s6 gbc bang 1,08.
Tur dé xdc dinh duge s6 bac chiét can thiét dip ing yéu cau tach la 10.

Khi d6 nong do chiét dat duge 12 19,9 % trong lugng dioxan trong benzen
hay 0,248 kg dioxan / kg benzen

Bai 3.9

Tir cdc dif kién cua bang trén ta xay dung dudng binodan va cdc dudng
condt cho hé nudce - axeton - clobenzen va tir d6 xay dung dudng lién hop.
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— Danh dau trén dudng binodan di€m dng v6i néng do axeton 45% trong luong.
— Dua vao gian do xdc dinh duogc ham lugng nuée va clobenzen trong lép murde
lan lugt 1a: 52,8% va 2,2%.
Dua vao dudng lien hop xdc dinh di€m tng vdi thanh phan 16p clobenzen
can bang véi né. Di€m ndy img véi nong d¢ clia nudc, axeton, clobenzen lan lugt
1a: 4,3%, 54,9%, 40,8%.

Bai 3.10

a) Tir cdc dit kién can bing cta hé nudc - rers butanol - benzen duge cho trong
bang trén ta xay dung dudng binodan v cdc dudng condt cho hé nudc - tert
butanol - benzen. Ddnh dau cic diém F va R tuong ing véi céc dir kién cla dé bai
va v& dudmg thang qua S va R. Sau d6 vé duding thing qua F song song véi dudng
con6t gin nhat. Giao diém Q clia cdc dudng théng qua R va S la diém tap hop
(di€ém giao nhau cia céc dudng lam viéc véi lugng dung méi cuc tigu).

Diém cit E clia dudng thang qua F vi Q v6i dudmg binodan cho biét néng
do chi€t cyc dai E,,, chifa 3% H,0; 66% benzen; 31% rert-butanol. VE cic dudng
thang qua E va R ciing nhu qua F va S. Giao diém cla cdc dudng nay 1a diém ron

lan.
Nh& quy tic don bdy tir chiéu dai MF va MS ta tinh duge lugng dung moi
cure tiéu:
M,.MF = m_MS
ms MF 529
m, MS
mg = 0,29 m;

b} Lugng dung moi cin thi€t cho yéu cdu tich véi ndng do dich chiét bing 90%
néng dé dich chiét cyc dai duge xdc dinh qua di€m trén 1an (giao diém cha dudng
thing qua E - diém tng v6i nong do dich chiét bing 90% ndng do dich chiét cuc
dai- va R v6i duong thang qua S va F).

Diém tron ldn M chia doan thing SF theo 1y 1é:

mg _MF_ s
m, MS
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Sau khi xay dung diém tap hop (giao diém ciia dudng thing qua E va F véi
dudng thang qua S va R), tién hanh xay dung bac chiét ta nhan thdy s6 bac chiét
c4n thiét dé dap ing nhiém vu tach dé ra la 5.
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TACH CHAT BANG PHUGNG PHAP LOC

Bai 4.1
Hén hop huyén pha chida 20% chat rin. nhy vy néu cé 20 kg chat rin thi
s€ ¢6 80 kg dung dich
Thé tich chia banh loc 1a:
20
2000(1-0,4)
Thé tich ciia hén hop long trong banh loc 1a 1,167 x 0.4 = 0,0067 m*
Thé tich cta dich loc la (80/1000) - 0,0067 = 0,0733 m*
v=0,0167/0,0733 = 0,23

=0,0167m’

Phuong trinh loc
dv._ A’(-aAP)
dt rpv|V + LA/V|
Céc dir kién cho trong bai todn nay
A=3m’
AP =101,3-30=71,3kN/m’
r=2x 10%m’
p=1x 10" Ns/m’
v=0.23
L=1mm=1x10"
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Thay s6 1iéu da ¢6 vao phuong trinh loc

av _ * % 713x10°
dt ]
023%2x10% x1x10" L\I+[lxl[) {m”

x|

4)

dv ] WSXIO

dt V+{)013

%+0,013V—1395x]0'1

Néu toc d6 quay = 0,0083 Hz, mét vong quay hét 120,5 s vh mot manh mat
nao do trén cai loc duge ngam trong thai gian 120,5 x 0.3 =362 5.

Khi t = 36,2 s thi c6 thé tim V bang cdch thay t vao phuong trinh trén va
nhin dugc V = 0,303 m".

Nhu vay toc dg loc 1a: 0,303/120,5 = 0,0025 m'/s.

The tich cha dich loc loc duge trong mot vong La: 0,303 m*
Theé tich ctia banh loc 1a: 0,23 x0,303=0,07 m’

Do day cua 16p binh loc 1a: 0,07/3 = 0,023 m =23 mm
Néu nhu d6 day nho nhit ca bdnh foc 1 5 mm

Thé tich ctia banh loc 1a: 3 x 0,005 =0.015 m*

Thé tich ctia dich loc: V = 3 x 0,005/0,23 = 0,065 m*
(00652 + 0,013 x 0,065 = 1,395 x 10"t
1=212%

Thoi gian dé quay mot vong: 2,12/0,3 = 7.1s va t6¢ do quay [ 0,14 Hz
(8.5 vong/phiit)
Téc do loc cuc dai 1a 0,065 m* trong 7.1 s
Vo = (0,065/7,1) = 0,009 m'/s

Bai 4.2

Tur cdc dir kién da cho lip duge bang sau:
Phuong trinh loc:
1dv_(-4P)
Ad rpl
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r duge dinh nghia 13 do td khdng riéng ctia bénh loc. va si dung cdc s6
litu da cho ¢6 thé tinh duge doi véi dong di qua mot don vi the tich cia banh loc
AP = 165 - 101.3 = 63,7 kN/m* = 63,7 x 10" N/m*
A=1lcem’
l=1c¢m
u=1x 10" Ns/m’
dV/dt = 0,02 em'/s

r.-_E’EE,X”)x‘ 318"&xl()/
s 10 " x 1= 002 m’

—  Hén hop huyén phii chifa 100 kg bot dd voi /m” nude.
—  Thé tich cta 100 kg bot di voi fa: 100/3000 = 0,0333 m'
— Thé tich cua bdnh loc 1a: 0,0333 x 0,4/0,6 = 0,0222m’
—  Thé tich clia dich loc Ta: 1 - 0,222 = 0,978 m’
v duge dinh nghia Ia (the tich cta banh loc/thé tich cta dich loc) = 0,056
Tir phuong trinh:
dv _(-aP)A" _(-APA’
dt rpl UAYS

nhung véi L bing nira dg day cua khung loc: V./A
V= LA
L=3,16x 10"

AP
T

|2 2X {10006 -101,3)x 10" x 0,056t
3185x 10" x1x 10

L?=3,16 10"t
Néu tros khang clha moi trudmg loc 12 khong ddng ké thi thoi gian loc 1a 16i
wu khi théi gian loc bing véi thoi gian chét.
N6i cdch khdc L, khi t =900
L, =316 x 10°x 900 = 2,48 x 107
. =0,053m
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Viy, d¢ day t6i vu cha dia Ia 106 mm
D61 v6i qud trinh rita, néu dp sudt loc giam mot nira, tac do riva cling gidm
di mot nira. Nudc rira gap doi chiéu diy cita banh loc dé 6 thé tham qua va mol
nura dién tich ciia dong nudc rira nay cot nhu qué trinh loc. Vi vay khi xét cdc yéu
10 nay suy ra toc do rira bang 1/8 t5¢ do loc cudi.
Téc do loc cuei:
dv _{(-aP)aA”  {-AP)A?
dt il rplV,
dv 898,7x10°A°
dt 3185x10" x1070,056V
dV  504x107* A’
dt v
Téc do rira: (16c do loc cudi /8) = 63 x 10°AYV

Thé tich cha nude rira; V/4

Vivay thoi gian rira 1a: (V/4)(6,3 x 10°AYV) = 3,97 x 10'V? /A2
Ldc nay V2 = L2A’A

Vay, d6 day cua khung 1a 0,048 m = 48 mm.

Bai 4.3

Khi dp suat loc khong d6i va d¢ trg khdng clia 4o loc 12 khong ddng ké
= T
2A°(- AP)
Khit, = 1800s, V, = 8 m’, va khi t, = 3600s, V, = 1] m’

_ - rpv g2
3600-1800= 3 )(11 8?)

A’(- AP
_ WV _316
2A° (- AP)
Mat khdc: d_\i } (_ AP)fi
dt rud
v _ 1
dt 2x3L6V
4V _ 00158
dt A%
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Toc do loc cudi cung: 0,0158/11 = 1,44 x 107 m'/s.

Déi v6i qud trinh rlita hodn toan trong mot khung loc, nudc rira can phai
thim qua mdt doan gap hai 1an so véi d¢ day cta banh loc va mot nira dién tich
cla dong ndy duge coi nhu qud trinh loc. Vi vay tée d6 dong nude rda ¢ clng ap
sudt s€ bang 1/4 1an td¢ do loc.

Vi vaw:

Toc do rira i3 E44 x 107" /4 =3,6 x 107m'/s

Thoi gian rira 1a 3/(3,6 x 107 = 8400 s (2,3 gid)

Bai 4.4

D61 vai qui trinh loc dugce thue hién & dp sudt loc khong déi trong khoang
th&si gian t, va thu duge mot lugng thé tich dich loc 1a V. Sau d6 khi lam viéc & 4p
sudt khong déi thi thai gian loc 1a t va thu duge (hé tich dich loc 1a V:

Vioy] = 287 AP)(t—tl)

v
Gia su ring tré khidng cta 16p 4o loc 12 khong déng ke,

*  D6i véi qua trinh loc véi 16c do khong déi

v 5
1, =— \Y
'AYN-aAP) !
y 2 Vz
t = L V]‘ + L
K 2
. (V: _ Vlz)
2K
Str dung cic dit liéu t, = 900 s, thé tich V,
v 900
A*-AP) V]
ruv. 900
Al(-AP) V]
a) DGl v6i giai doan loc § 4p sudt khong doi:
2 2V]
2V, ) =Lt
v, 900
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V-V, =2V vat-n =t
« 1,=1800s
Thoi gian loc toan bo la: 900 + 1800 = 2700 s
Théi gian t6ng s6 cho mot vong ta: 2700 + 1200 = 3900 s
b) Dai véi giai doan loc & van t6c khong déi,

v A

t,=— Pyl
' A'-aAP) ' K
* Dai v6i giai doan loc & dp suat khong déi,

ruv (V2 _Vlz)_ Vi-v/?

-t = ——— -
' A’(-aP) K
Thoi gian loc toan bo t,
Toc 4o loc v v
¥V =
t+t,

trong dé t, 1a thoi gian chét.

*  Pai v6i toc do loc cuc dai
v _,
dv

V7 -V?4+2Kt, =0

1 (2
l =R(V“ _VI2)= t-t,
t, =1200s = t-900

t=2100s
Thai gian cho mét vong loc 1a 2100 + 1200 = 3300 s

Bai 4.5
Qua trinh loc ¢ 4p sudt loc khong déi trong cdi loc tréng quay,
V- 2A% (- AP)t
rpv

V-t~ I

trong d6 N la toc do quay.
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0,0075 /0.03

00150 /N,

N, = 0,12 Hz (7.2 vong/phit)

Bai 4.6
Trong cii loc 14, qua trinh loc & 4p suat khong déi tir lde bit dau.
Nhu vay,
V2 + 2(ALAMV = 2(-APA/rpvit
Trong cdi loc nén, & diéu kién 16¢c d9 khong thay déi va lam viéc trong thoi

gian t, nhan dugc thé tich loc 12 V| va sau dé qud trinh loc duge thuc hién & dp
suat khong déi.

Nhir vy
V2 + (AL/V)V, = (-APA frpvit,
va (V2 - V.5 + 2(ALWVY(V - V) = 2(-APA’frpv)(t - 1))
¢ Daivdicailocla
Khit=300s, V=250cm’ vakhit=600s, V=400 cm’
A =005 m’, va -AP = (101,3 - 30,0) = 71,3 kN/m’
250 + 2(0,05L/v)250 = 2(71,3 x 0,05%/ruv)300
400% + 2(0,05L/v)400 = 2(71,3 x 0,05°/ruv)600
62.500 + 25L/v = 106,95/rpv
160.000 + 40L/v = 213,9/ruv
Nhu vay L/v = 3500 va rpv = 7,13 x 10°
¢ Doi véi may loc nén
Thé tich loc V, thu duge khi van tdc loc trong thoi gian véin toc loc khong
thay déi 13:
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[A=2,16 m* -AP=(500 - 101,3) = 398,7 kN/m’, t = 200 s]
V. +2,16 x 3500V, = (398,7 x 2,16/7,13 x 107200
V2 + 7560V, -5218x 10°=0

V, =~3780+ /{1,429 x 107 + 5 218 x 10

V=1937x10*cm?
*  D0i vdi qud trinh loc & 4p suat loc khong déi:

t-1,=900s
Téng thé tich cla dich loc nhan duoc
(VZ-3,75x 10% + 15.120 (V - 1,937 x 10%) = 5218 x 10° x 900
V =-7560 +4/(5,715x10753.64x 10*)
V =6,607x10"cm’
Téc d6 loc cudi cling 1d {-APA” /{ruv (V + ALM)]}
vi=(398,7 x 2,169/[7,13 x 10°*(6.607 x 10 + 216 x 3500)]
v, = 35,4 cm’/s

Néu nhu d6 nhét cha dich loc tuong duong v6i do nhét clia nude rira
Tée 4o rira & 500 kN/m? [a: 35.4 cm'/s
Toc d6 rita & 375 kN/m’ 1a: 35,4 (375 - 101,3)/(500 - 101,3) = 24.3 em’
Nhu vy lugng nudce rita trong 600s 1a:
. 600 x 24,3 = 1,458 x 10%cm’ hay 0,0146m"
'Bai 4.7

Phuong trinh loc co ban 1a:

14V (ap)
=~
Adt YA+l
dv _ A’(-4aP)
(v AL
dt  rpvlv o
dv a

E:\Hb

trong d6 a = A’ (- APY/ruv : b= Al
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Khi tién hinh loc véi van toc khong doi

v, a

== (ml
t. V +b (tnl)

Vi + bV, =at,
Khi dp suat loc khong doi

%(V’—Vj)+ b(V-V )=alt-t,) (1th2)

Trong phuong trinh |
(V/4)’ + bV/4 = 600a

Trong phuong trink 2

%(vf - (%} ) sofv - %]: 3600a

Suy ra a = 0,000156V*; b= 0,125V

Tong thdi gian cho mét vong loc 1a: 600 + 3600 + 900 = 5100 s.

Téc dé loc la: V/5100 = 0.000196V m'/s

Dot véi trudmg hop 2, dé can clia 16p do loc bang mot phdn tr so véi gid tri
ban dau thi b’ = b/4.

Trong suot thoi gian mdy lam viée véi van téc khong déi, bom duge van
hanh & dp suat & dung lugng khong déi vi vay

Vl VO
uot
a _ a
v|+b-4’_x-’u+b

D6 day cua 1op do phti la: 2x 1.6 =32
Po day cua banh ioc lar 25-3,2=2:8 mm
Thé tich ca banh loc trong trudng hop 2 la:
{{(21.8/25) = 0,872] x thé tich ctia banh loc trong trudng hop I.
Péi vt trudmg hop 2. tong thé tich dich foc V, = 0,872V
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Khi dp sust khong ddi:
1 ,
5 fo872vy - vz ]+ (b Jo872v - v, ) = aft— 1, Xen3)
v .
V .
Jo Li) = 0,000417
. 600
a =0,000156V*
b= b4 =0,03125V
2’000156\’“ = 0,000417V
VI +0,03125V
V, = 0,344V
Mat khic,

%[(o,snv)2 ~(0.344V)' |+ 0,03125V(0.872V — 0,344V) = 0000156V (1t,)
Thay V, =0,344V va b’ = 0,03125V vao (pt 3)
t-1=2159s
Théi gian cho mot vong méi 1 (180 + 900+ 825 + 2159) = 4064 s
Téc o loc méi a 0,872V/4064 = 0,000215V m's
. tang 12 (0,000215 - 0,000196)V x 100/0,000196V = 9,7%

v, _ v,
t| tﬂ

v
=t = it

a
v, =Y J3to = 6005V, = 0344V
=t, =825s
Bai 4.8
S6 ligu tir dia loc vd mdy loc nén dugc sir dung dé danh gid tré khang cia
banh loc va do loc d6i véi sir sir dung cdi loc trong quay.
Dai v6i giai doan loc v6t van toc khong déi,
LA A~
LAy AT

! tl
v gTAY
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DaGi vdi giai doan dp sudt loc khong déi tiép theo do,

(v -vﬁ)+LT‘_“v, =:A2£;—3P)(t—-t,)

Tir cac so liéu da cho,
t, = 300 s, (-AP) = 350 - 101.3 = 248,7 kN/m’
V,=0,175m" . vaA=2x20x0,3x0,3=3,6m’

2 3
(0.175) + (L/)>< 36x0.175 < (36 X 248.7x10° x 300
v TR

0,0306 + 0,63 (L/v) = 9,68 x 10%pv (i)
D61 véi giai doan dp suat loc khong déi,
V=07m’,V,=0,175m,
t-1, =1800s,va A=3,6m’

2x(3,6)" x248,7x10°
rpv
0,459 + 3,78(L/v) = 116,08 x 10%ruv (i)
Giai hé hai phuong trinh (i) va (ii)
rpy = 2109 x 10% va L/v = 0,0243
béi vai cdi loc tréng quay,

0,7-(0175)° + 2(%)x 3,6x0175 = 1800

D=22m, L=15m,(-AP) = 70 kN/m’
A=221x15=1037Tm’
AP =70 x 10" kKN/m®

Goi 0 12 thoi gian ciia m§t vong quay thi thdi gian loc 14 0,250
L., 2A%-AP)

V2 42A2V =
v rpv

x 0,256

2(10,37) x 70x10° x 0,250
210,9x18®

V?+0,504V = 1,785 x 1070
Liic ndy 16¢ do loc 13 V/t = 0,7/(300 + 1800 + 500) = 2,7 x 10* m/s
V=27x10"t
(2,7 x 10°) + 0,504 x 2,7 x 10°t = 1,785 x 10*

V?+2x1037x0,0243V =
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Suy rat=>580s
Vi vay toc do quay la 1/580 s = 0,002 Hz

Bai 4.9
P6i véi qua trinh loc & dp suat khong déi trén cdi loc 14, sir dung phuong,
trinh.
+ A - - A
a2ty o 247 AP) t (pr9.1)
v ri

Khit=300s,V =00004 m', A=0,05m?, (-AP) = 66,3 kN/m"

(0.0004)" + 2(L/)x 0.05x0.0004 = 2(0.03) x66,3x300
V rp\."

1.6 x 107+ 8 x 10%(Lv) = 99,4/rpv
Khi t =900 s, V = 800 cm® = 0,0008 m"
Thay vao phuong trinh trén,
6,4 x 107 + 8 x 10%(Lv) = 298,4/rpv
Vivay LA =4 x 107 varuv = 3,1 x 10°
¢ ‘Trong may loc nén
Trong giai doan 4p sudt loc khong déi:

vi My :7Ah(ﬂ&p)t,
v rpv

A=2x045n=09n
trong dé n la s6 khung loc
t,=300s
V2 +4x10°x09nV, =0,81n%(450 - 101,3) 300/3.1 x 10
V7 +3,6x10°nV, =273 x 100’
V, =0,0148n

P6i véi giai doan foc & dp sudt khong déi

(LZV_!}LE.AV[ :M(t—t!)

v rpy
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Thay s0
(V?-22x107n? ; “x3
Y220 v 0 0148n)ax 107 =090 =§1-1—]L38’?(h - 300)
5 3,1x10

05V + LEx 10 +36x 10°nV =91 x 1070t (1)
Liic nay t0ng thoi gian cho mot vong 12 (1, + 300 + 180n) s
Téc do loc cdn thiét 12 2,25/(8 x 3600) = 7.81 x 107" m'/s
Thé tich cua dich loc 13 V m”
A%
t, +300+180n

=781xi0"?

t;=1.28 x 10"V - 300 - 180n (ii)

Nhu vay gid tri 1ay t, tir phuong trinh (ii) thay vao phuong trinh (i):
VI+V(7,2x 10'n-2,34x 10°0) + (7.66 x 10"nY)y = 0 (iii)
Phuong tring nay ¢6 dang V' + AV + B = 0 khi gidi ¢6 nghiém:

_—A+{A? -4B)

2

D¢ tim s6 khung loc cuc tiéu, dV/dn =0

V-akvV-b =0

Trong do a, b 1a cdc ham phitc tap cta n.

Nhrvay: V=a hayV=b

Pat dV/dn = 0, chon gia tr{ duong nhan duge n = 13.

Vv

Bii 4.10
¢ Déi véi cdi loc 14
A =0,02m", (-AP)= 101,3 - 17 = 84,3 kN/in® = 84,300 N/m’
Khit=60s
V =0,0003 m’
Khit=120s

V =0,00043 m*
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Thay vio phuong trinh loc

JLay _ATEaP)

v Iy

V? (1)

bai véi qua trinh loc & van téc khong déi:
LA=219x 107 varuv = 3.48 x 10"

Phuong trinh loc ¢ cii loc trong quay duge dp dung cho todn bo qud trinh
loc & dp suat khong déi. T6c do loc s& dat cuc dai khi do day cua 16p banh loc 1a
cuc tiéu, trong truomg hop nay 1a 5 mm = 0,005 m.

Dién tich clia bé mat loc 1a 2n x 2 = 4n m’.

Thé tich ctia cdc hat chat ran ldng trén bdnh loc 1

4m x 0,005 = 0,063 m'/vong.

Goi t6c¢ do coa qua trinh loc la w Kg/s

Pé loc duge 40% huyén phit SAS + w) = 0,4

Nhu vay trong hugng cia vat ran la; 0,66w

Thé tich cha chat ran lang/s 12 0,66w/1500 = 4,4 x 10°'w m'/s

Néu nhu mét vong quay str dung hét thoi gian 1a t s

4.4 x 10*wt = 0,63
wt= 143 kg
T&c do cha qud trinh loc 1 0,001 m'/s = Vit
V= 1x 10%%¢
Vi=1x10%(143) =002 m"*
V=041 m’

Thay V = 0,141 vao phuong trinh (1) ta ¢é:

(47)

(0141 +2x219x107 x0.141 = 2x84.300x — L
3.48x10"

Suy ra t = 26,95 s {a thoi gian ngam trong nudce / vong
Thoi gian toan bd mét vong quay 1a: 26,95/04 =673 s
Toc do loc hdn hop huyén phi [a: 1,66 x 2,11 = 3,5 kg/s
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Bai4.11

Sir dung céc 56 liéu thu thap duge tir cac qud trinh loc thir nghiém dé tim
do can cua 10p do loc va do loc trong cdi loc trong quay. Qud trinh loc thir nghiém
duoc van hanh o didu kién 16¢ do loc khong doi, nhu vay phuong trinh loc déi véi
qua trinh loc thi nghiém nhu sau:

trong d6 A = 0,023 m® va tdc do loc 1a 12.5 cm'/fs.

Tai thesi diém t = 300s: -AP = 14 kN/m? va V, = 3750 cm" = 3,75 x 107'm’

Khi t = 900s: -AP =28 kN/m*va V, = 11.250 cm™ = 1,125 x 10”m’
Suy ra 14
(3.75x107f + (I/)x 0.023x3.75x 107 = —— x (0,023)’ x 300
v Y
141107 +8,63x 10'5(7)23‘33
A T
(25%107 ) + {1/ Jx 0.023x1,25% 107 = 28x(0023) g
v (1Y
127x107 +2.59x107 = = 1223
v Uy
L
A

ruv = 7,86 x 10°
Do can cha 16p 4o loc cha cdi loc trong quay bang mot nira so véi do can
cha ¢di loc thir nghiem. L/v = 0,082. Khi qui trinh loc duge van hanh ¢ 4p suat
khong déi, phuung trinh loc trong qué trinh nay la:
L 2LA 2A° (- APt
v rpv

V:

Goi 0 1a thdi gian dién tich tréng loc quay ngam trong hén hop huyén phil
va V' Ia thé tich cua dich loc trong mot vong quay.

Gia sir t6c do quay cua trong 14 0,0167 Hz (1 vong/phit) va 20% dién tich
cdi loc trong quay duge ngam trong dung hén hgp huyén phu.

Nhuvay, 8 =60x0,2=12s
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V242 % 0,082AV = 2A xT0x12
786x10"
V72 10,164AV' = 0,0214A°
é =117
VI

Téc d6 loc 1a 0,002 m"/s
V' = Tong thé tich cua qué trinh loc/s6 vong quay
A=11,7x0,12=141m’

Néu L = D, dién tich bé mat cla cdi loc trong [a 7D’ = 1,41 m®

SuyraL=D=0,67m

Kiém tra lai d¢ ddy ciia banh loc trong cdi loc tréng quay:
v=AL/V

Tir cdc s6 ligu thu duge tir qud trinh loc thir nghiém:
v=0,023 x 0,038/1,125 x 10°
v=0,078 m'/s

Nhu vy, do day clia banh loc ¢ cdi loc tréng quay:

(vV'/A--0,078/11,7) = 0,0067 m = 6,7 mm & chap nhin ducc.

Bai 4.12
Dé bi:

Mot hén hop huyen phi chita 0,2 kg chat rén (trong lugng riéng 3,0) trong
mot kg nude duge dua vao mét cai loc tréng quay dai 0,6 m va ¢6 dudng kinh 0,6
m. Trong nay quay & van t¢ 350 s / vong va ludn ¢6 20% bé mat loc tiép xtic véi
hén hgp huyén phu. Dich loc duge sinh ra véi toc do 1a 1,25 kg / s va banh loc ¢é
khoang rong 14 0,5. Tinh d¢ day cla banh loc khi qua trinh loc 1lam viée & dp sudt
35 kN /m?’

Thi€t bi nay bi v& ra va qua trinh loc duge van hanh mot cich tam thoi
trong mot v mdy loc nén khung véi cdc khung hinh vudng c6 canh 0,3 m. May
nén cif 1am viéc 100 s thi lai can 100 s dé lap lai, ngodi ra con cdn 100 s dé chuyén
banh loc ra. Néu qua trinh loc duge thuc hién & ciing t6¢ do nhu trude véi 4p suat
lam viéc a 275 kN/m’, hdy tim s6 khung loc t6i thiéu can phai sir dung va tinh do
dai cia moi khung loc.
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Gia su rang cic banh loc khi dugc chuyén ra 1a khong thé nén dugc nita va
bo qua tinh tro cia méi truomg loc.
Loi giai:
¢ (i loc trong:

Dicn tich chia bé mat loc 1a: 0,6 x 0,67 = 0,36 m?

Toc do loc 1a: 0,125 kgfs = 1,25/1000 m'/s = 1,25 x 107" m'/s

D¢ quay duge mét vong céi loc nay cdn 350 s nhu viy méi phan bé mat
cla cdi loc duge ngam trong 350 x 0,2 = 70 s.

Téng thé tich cha cdc hat chit rin ma banh loc nhan thém duoc trong mot
vong quay la: 1,67x 10°x350=5,85x 10" m*

Do day cua banh loc: 5,85 x 107%/0,36n=5,17 x 107 m = 5,2 mm
dV _(-APJA’ _(-AP)A’
dt rid yITAY

Tai 4p suat khong déi:

V= [%w)(— AP)A’t =K(-AP)A’t

Biéu dién ap suat, dién tich, thoi gian, va thé tich theo hé théng don vi SI

(lan tuot 12 KN/m?, m?, s, va m*). D6i v6i mot vong tréng quay:
(1,25 x 10* x 350)” = K(101,3 - 35)(0,36n)’ x 70

K = 3,22 x 107 (chi 1/5dién tich clia mit tréng dugc ngam trong hén hop
huyén phit).
¢ May loc nén

Sir dung mdy loc nén vdi n khung va c6 doé day d m.

Téng thoi gian cho mot mét vong clia mdy nén 1a (t, + 100n + 200 s), trong
dé ¢, 1a thdi gian qué trinh loc dién ra.

Téc d6 chung ciia qud trinh loc 1a: V/(t, + 100n + 200) = 1,25 x 10* m¥s,
trong dé V, 12 téng thé tich cla dich loc trong mot vong.

V, (thé tich chia cdc khung loc/thé tich ctia bdnh loc nhan théem duge trong
mot don vi dich loc(v)) = {0,32nd/[0,2/(0,5 x 3,0)]} = 0,675nd

V,=322x107(275-101,3)2n x 0,3 x 0,3 x t, = (0,675)
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t,= 2,516 x 10°d’

Vi vy,
1,25 x 107 =0,675nd/(2.516 x10'd* + 100n + 200)
31,45d° + 0,0125n + 0,0250 = 0.675nd

Suy ra: B 0.0250 + ";]4id'_

" T 0.675d - 00125
n dat gid tri cyc tiéu khi dn/dd = 0
Nhur vay (0,675d - 0.0125) x 62.9d - (0.0250 + 31,45d*) x 0,675 =0
d’ - 0,0370d - 0,000796 = 0
d = 0.0185 + (0.000343 - 0.000796) >
d=0,0522 mhay d = 52.2 mm
Suy ra n =487

Vi vy cdn t61 thiéu 5 khung loc.
Bay gid ta sé tinh t6¢ do loc ¢in thict khi stir dung 5 khung loc,
0,0250 + 31,45d" = 3,375d - 00625
d’-0,107d + 0,00287 =0
d = 0.0535 £{0.00285 - 0.00278)]?
d = 0,034 m hoic 0,063 m

Nhur vay 5 khung day 44 mm hoac 63 mm s& cho biét chinh xdc t6c d6 loc
can thiét cdc kich thude trung gian sé cho toc d cao hon.

Vi vy, bat ky khung loc nao cé kich thude trong khodng 44 mm va 63 mm
ciing s& phiy hop d6i voi qud trinh loc nay. Trong thue t€ thudng sir dung cdc
khung lgc 2 inch (50,4 mm).

Bai4.13
Dé bai:

Mot hén hop huyén phi duge loc trong mét dia loc va mdy nén khung chia
12 khung loc, mdi khung loc hinh vuéng c¢6 canh 1a 0,3 m va day 25 mm. Trong
vong 200 s diu tién dp suat loc tang tu tir dén gid tri 500 KN/m® va trong sudt thdi
gian nay 16¢ do loc duge giit khong doi.
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Sau giai doan ddu. qua trinh foc duge thue hién & dp suat khong doi va cic
banh loc duge hoan thién sau 900 s. Cdc banh loc nay duoc rira & 375 kN/m’ trong
600 s, sur dung ““qud trinh nta hoan toan™. Tinh thé tich cua dich loc sinh ra trong
mot vong loc va lugng nude diing dé rira bdnh loc.

Trong mot thi nghiém loc khdc, su dung mot cdi loc 14 trong moi trudng
chan khong ¢6 bé mat loc [ 0,05 m™ vd mot moi trudmg chan khong véi dp sudt
tuyét doi 30 kN/m’. Thé tich cua dich loc thu duge sau 300 s 1a 250 cm’, va sau
300 s tiép theo thu duge thém 150 ¢m’ dich loc. Gia thiét rang banh loc khi duge
chuyén ra la khong thé nén duge nita va do can cia 16p 4o loc bang véi do can cla
la loc.

Lot giai:
Trong cdi loc 14, qud trinh loc ¢ dp suat khong dai tir Tac bat ddu.
Nhu vay
V4 2(ALA)V = 2(-APA*ruv )t
Trong céi loc nén, & diéu kién t6c do khong thay déi va lam viée trong thoi
gian t, nhan duge thé tich loc 12 V, vi sau d6 qud trinh loc duge thuc hién o dp
suat khong doi.
Nhu vay
V' + (ALM)V, = (-APA’fruv), (pt 6.2)
va (V2 -V )+ 2(ALANY - V) = 2(-APA™fripv)(t - 1)
¢ Dol vai cdi loc la
Khit=300s, V =250 cm’ vi khi t =600 s, V = 400 cm’
A =005 m’, vd -AP = (101,3 - 30,0) = 71,3 kN/m’
2507 + 2(0,05L/v)250 = 2(71,3 x 0,05"/rpuv)300
4007 + 2(0,05L/v)400 = 2(71.,3 x 0,05 /rpv)600
62.500 + 25L/v = 106 .95/ruv
160.000 + 40L/v = 213.9/rpuv
Nhu vay Lfv = 3500 va rpv = 7,13 x 10
¢ Dai voi may loc nén
Thé tich loc V, thu dugc khi van téc loc trong thoi gian van téc loc khong
thay déi 1a:
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[A =216 v, -AP = (500 - 101.3) = 398,7 kN/m?, t = 200 ]
V|2 +2,16 x 3500V, = (398.7 x 2,16/7.13 x 10)200
V47560V, - 5218 x 10* =0

V, =-3780 +/(1.429x107 +5.218x10*)

V =1.937x10"cm’

* DGi v6i qud trinh loc & dp sudt loc khong déi:
t-1,=900s
Téng thé tich cha dich loc nhan duge:

(V2-3,75x 10" + 15.120 (V - 1,937 x 10%) = 5,218 x 10" x 900

V = -7560 +/(5,715x10753,64x 10°)
V =6,607x10'em”

Toc dé loc cudi cing 14; {-APA? /[ruv (V + AL/}
v,= (398,7 x 2,162/[7.13 x 10°(6,607 x 10" + 216 x 3500))
v, =354 ecm’/s
Néu nhu d6 nhét cia dich loc tuong duong véi do nhét cia nude ria:
Toc do rira & 500 kN/m? 1 35,4 cm'/s
Tdc do rira & 375 kN/m? 14 35.4 (375 - 101,3)/(500 - 101,3) = 24,3 cm’
Nhu véy, lugng nude rira trong 600 s la;
600 x 24,3 = 1,458 x 10" cm” hay 0,0146 m*
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CHUONG 5
PONG HQOC CUA PHAN UNG PONG THE

Bai 5.1

Khong di dir liéu dé tra 19i cau héi ndy vi bac phan tng khéng thé xic
dinh dugc tir phuong trinh ti lugng.

Bai 5.2

M@i quan hé giifa tdc d9 hinh thanh cda san phdm phan ing va t6c doé mat
di cua chdt tham gia phan ting nhu sau:

1 dyo, dy,0,
T2 4t dt
-2d& =£i_N£s_

dt dt

Bai 5.3

Phuong trinh biéu dién t6¢c do phan ing khong thay ddi.

Bai 54

Theo biéu thitc tinh t6c do phén iing trén:
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3
cm

k =0,005
mol phuis

1071
L/ .
mol 60819
|
mol gid

k=0,005

k=3x10"*

Bai 5.5
a) Don vi bi€u dién hing s6 t6c do k 11 atm™ gidy!
atm,/”
/gif!
atm
k=3,66 atm™' gio™

k=3,66

b) Tur phuong trinh Clapeyron-Mendeleep:
PV =nRT
P=LlRT
\'

P=CRT
Mat khic,

dP, 2 (
- =3.66P; | atm/ )
dt A E gl

- E(C(*;t—RTL 3,66(C ,RT)’

dc{* =3,66RTC

(400+273K)=202,11{1mol " giz™" )

k=3,66( 1 ](1 atm)(22,4 L)

atmx gi&r / (Imol 273K)

Bai 5.6

a) Phdn éng nay tuan theo dong hoc clia phan ing bac 1.
b) Gia sir phan tng trén chay theo ¢o ché sau:

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT

.__Lk|

by

0,+0°

0"+ 0,

20,
Tir co ch€ phan ting dé nght suy ra:
—Io, =k, [03]_k2[02][0']+k3[0.103]
ro- =k|[03]_k2[0210.]‘k3[00103]
Tai trang théi dimg: »,. =0

Suy ra:

: k[0,
o
——I‘O] =—r0‘ (~ I'O.)
~ I, :21(3[0310']

k [o,
o200
L 2&ik[O,]

>k, [0,k [0s]

Bai 5.7
- Theocochél:
*razs=kl[A2B]2 *kz[AatB;]
r, =k [A,BF —k,[A,B; ]k, [A,B; ]+ k,[a, JABF

Tai trang thdi dimg r g =0

Suyra: 0
[AsB;]zk.[AZB]2k+i4JAB]2[A21
2 3
o= K |ALBE K, kl[AzB]zkt k| [:ABF[AQ}
Khik, —0

- rA:B =k[A2B]2
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Néu theo co ch€ phan tng nay thi phan dng phan hity nay la bac hai d6i véi
A;B nén khong phi hgp véi dit kién tim dugc tir thue nghiém.

- Theo co ch€ phan ing II:
ta =k [A,B]-k, |a" | [AB}+ K, [A,B]|A" |-k, [A, )[aB]
r.. =k [A,B]-k, [a"][aB]-k,[A,B][a* ]+ k,[A, ][AB]

Tai trang thdi dimg : r,.=0

Suyra:
' [ac]- k,[A,B)+k,[A, ][AB]
k,[AB]+k,[A,B]
B 2k k,[A,Bf —2k,k,[A, ][ABT
han = k,[ABJ+k,[A,B]
Khik, -0

k[A B]
'8 T TABJ+[A,B)

Bi€u thitc tinh van tGc phan tng thu duge khong phit hop véi cdc dac diém
thu dugc tir thite nghi¢ém nén mé hinh vé& co ch€ phan ing dua ra 1a khéng phi hop.
Gia st phan ing chay theo co ché sau:

Kk
A,B af; A +B
2
k;
AB+B & 2AB

Mét cach trong tu nhu trén va dat k, = 0 nhan dugc:
) k,k,[A,BJ
" [A ]+k {A,B]
Nhu vay co ch€ phan ting dé xuat trén 1a phit hop.

Bai 5.8

Gia st phan itng chay theo co ché sau:
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k *
N,O + N,O '? N,O + N,0

2
N,0'—> N, + 0O
0+0 —* 0,

V1 k, rat 16n nén khong anh hudng dén tdc do chung clha qué trinh phan
hiy N,O.

Bai 5.9
Tir phuong trinh Arrhenius:
k=k,e /AT

Gia s trong khoang nhiét d6 ndy nang lugng hoat héa ctha phan ing 1a
khéng thay déi, suy ra:

Ink, =Ink, _E
RT,

E

Ink, =lnk, - BT

2

k, E(1 1
In—2==| ———

k, R\T, T,

k, 75.000x (923-773)

In—==
k, 1,987x923x773

In Ky =7,99
k

=k, =e””k, =3000k,

Nhu vay hing s6 t6c d6 ctia phan tmg nay & 650°C 16n gap 3000 ldn hing
8 tdc do & 500°C.

Bai 5.10

a) Khi phan ttng ngét mach theo budc (iv)

Co ché chia phan g nhy sau:
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k
A — 5 R+ X/
A+X; 2, R+ X2

k
X, —— R, + X!

2 X X, R,

Tir co ché phan ting trén suy ra:

-1, =kfa]+k [a] [x;]
% =k [a]-k[A] [X:]+ kn[XE]—k4[XTF
NI

Tai trang thdi dimg : r.=0var, =0

Suy ra

G RPLEN

K,

[x:]:[E’-[A]]%

k,
-1, =k[A]+k'[A]?
Vay theo cu ché€ phan itng nay thi phan ing ¢ bac 14 3/2

b) Khi phan img ngat mach theo bude (v)
Co ché ctia phan ing nhir sau:
A—L LR+ X!
A+ X2 R+ X}
X, — s R, + X}
X1+ X; 2 R,
Tir co ché phan tmg trén suy ra:
o=k [Aabfa] ]
r, =klAl kAl bl ]
r, =k Al e x]
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Tai trang thdi dimg : r..=0var, =0
Suy ra :
- ky[A]

[x: = [x; kX
[X,]_k;,fikhskhm
T 4k,

Do [X: Jnen :

[X'.]— k4+q,‘ik§+8k;k4 i—k
. 4k, B
—r =k[A]

Nhu vay, néu nhu phan tng chay theo co ché€ nay thi phan ung la bac 1

¢) Khi phan tng ngat mach theo budc (vi)
Co ché cua phan (ng nhu sau:
A—5R +X]
A+X] 4R, +X3
X;—“ R, +X;
2X; —X R,
Tu co ché phan Ung trén suy ra;
o=k [alek, [a]x:]
re =k [Al-k [a ;e k [
RN DR SE
Tai trang thdi dimg : I =0var,=0
Suy ra : -

i = £ 1)

J

-1, =k[A]+k’[A]"
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Vay theo ¢o ché phan dng nay thi phin dng cd bac 1a 1.

Bai 5.11

Gia sir ¢o ché cua phan ung nay nhu sau:

+ k] . * .
F;POs + H = H.POS + H
Ny
H. PO, +Ox —=— H PO,
Tir co ché dé nghi cua phan dng suy ra:
f o, =k JHPOS [[0x]

-k, J0,PO [t |-k, [H.POY i -k i o Jox]

T
H-POS
o trang thai dung: r, . =0
Suy ra:
. k, [H. PO, '
(.po = S UHLPOIH
ST CTH K O]
k, [H.PO,][H"]
Liro, = - - [OX]

Yk, [H 1+ k, {Ox]
Khi nong do tac nhan oxi héa [Ox] thip, bd qua 36 hang k.{Ox] bén canh 6
hang k,[H"] kK,

i pa, :f[HsPOzHOX]

Khi ndng do tic nhan oxi héa cao [Ox], khi dé bo qua s6 hang k,[H'] bén canh

k[Ox] Lyt poy, =K, [HBPO?] ll b J
k k
bat &, = _12_1 =k

Tur d6 nhan duoc cdc phuong trinh xdc dinh van téc cua phan itng phi hop
v&i két qua thue nghiem. Nhu vay ¢6 the di dén ket luan la co ché d€ nghi cho
phan ting 14 phl hop.
» Né&u nhu phuong trinh phan vng:
H,PO), +0x —~>H PO,
duge viét dudi dang:

H;PO," + Ox % H,PO;

1

ta ciing s& nhan duge k&t qua nhur trén khi: k-0
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Bai 5.12

Gia thi€t phan tng xay ra theo ¢o ché sau:

*

k
A+B % AB

. k-
AB + A ? AR

Theo co ché trén ta e
Lo = ]"'\[AB *] [A]_ k4[“\_‘B] (1)
Fope = k [ [A][B]_ k.’ [AB*]_ k. [AB *][A] +Kk, ["\_‘B] (2)

O trang thdi dirng, 1., =0
k [A][B]+k.[AB]

A= i )

(3)

Thay (3)vao (1) ta cé:
k {a][B]+k,[A,B]
=k.|A1 2L il - - B
fim [ { k3+k3[A] J k4["\_ ]

r - J?_l_]_‘;?-[A]:[B]+ kﬁk4[AzB][A]" ksz‘[AzB]‘ k3k4[AzB] [A] (4)
e k. +KoJA]

Néu k, - 0 suy ra:

s - "—“k[ﬂ][B] YN

Nhu vay, co ch€ phin itng ma ta dé xudt & uén 12 phi hop.

Bai 5.13
Tir co ch¢ phén (g suy ra:
~1y 0. =k, [N, 0. ]k, [NO, | [NO3 ]
fe: =k [N,0,]-k,[NO, ][N0t |-k, [NOt -, [NO* | [NO? ]
r,. =k NOJ-k [NotINot
O trang thdi dimg: 1, =0
£ =0
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96 DONG HOC CUA PHAN UNG DONG THE

Suy ra:
NeHE kz[NO:(]j.EI:i?-SIi[NO']
[No*|= ~E—: |
vos] - b2l

Khi dé:

k,[NO,]k,[N,O,]

“ero,zkl[Nzos]‘ K [NO ]+2k
2 2 3

Néu 56 hang k,[NO,] << 2k,
N,O0, —% 5> NO, +NO;
Thi biéu thitc tinh t6¢ do phan hiy N,O. duge don gidn nhu sau:
—In,0, =k|[N205]
Titrc 1a phan Ging 1a bac mét déi vai N,O,

Bai 5.14

Gia st phan img chay theo cd ché sau:
Phan ing khoi mao:
Br, —&-52Br’
- Giai doan phét trién mach:
k; .
Br'+H, v HBr+H
ks .
H* + Br; ? HBr + Br
- Giai doan ngat mach: ‘
Br’ +Br* —*Br,

T co ché dé nghi cho phan ing suy ra:

ruor = ko 1Br* |[H, J- &, [HBr J|H" |+ &, |H" JiBr, ]- & [HBr ][Be "]
ro.o=k,[Br, ]~k [BreJIm, Dok THBr TR Je k1o JiBr. J- & cfmBe 1fBr o]~k fBr - T
fe =k B ] -k, [ee T[]k [ e ok [emr DB )
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Tai trang théi dimg : r . =0 va r.=0

1 ko, kB L
el [HBr]+k4[Br2][Br ]

e (o]
)= k[H +k, [HBr]{k (Br, ]J”z

k,{HBr ]+ k,[Br, ] k

Thay cdc biéu thic tinh néng dé cdc hgp chét trung gian vao phuong trinh
tinh vén t6¢ phan tng:

25“—[?}]3[}121[351

o kylk,
e =T THB kK,
+—
[Brz] ki
pat: 25 (J&_J 9ok Keke
kl kﬁ k3
r =k[H2][Br2]
HBr I_{Br ,
el PO
[Brzl

Bai 5.15

T co ché phan fng xiic tac enzym do Michaelis vad Menten dé nghi suy ra:
L= kl[A][E]_kzl_(AE )-]
ey = KA [E]—k:,_[(AE )‘]—ks[(AE )‘]

Tai trang thdi dimg: Ty = 0
Mac khac:
[(AE)] = {E] - [E]
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oy Lol

k,|A][E
- e A2
2+k3
k, +k
El=|E, |~ S
[El=le. ] k,[A]+k, +k,
. o kik[A][E,]
)=
k, +k, +k [A]
Bidu thitc tinh van téc clia phan (ng xtic tic enzym theo co ché phan ting

do Michaelis va Menten dé nghi ¢6 cic dac diém sau:
a) Toc do phan ting ti I& vdi néng do clia enzym ¢6 trong hén hop phan ting [E,]
b) O néng do chat phan dng [A] thap, k,[A] << k, + k,
. _kiks[E][A]
A k,+k,
-r, =k [A]
Tic 1a t6c do phan iing phu thudc vao ndng do chat phan img {A]
c¢) O ndng do chat phan ing cao, k,[A] >> k, + k,
. _kik[E][A]
Y=
k,[a]
-1, =k’

Cé nghia 1a t6¢c do phén ing khong phu thudc vao néng d6 chat phan g [Al.

Bai 5.16
a) Khi phdn tng da dat dén trang thdi can béng thi t6c dd phan tng thuan bing
téc d6 phan iing nghich. C6 nghia la:

k,[c1, P+ {co] = k;[e1, i[cocl, ]
k, [cock]

i [oL][co]

Nhung xét trén khia canh nhiét dong hoc cta phéan ing:
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Ky =2
k,
_[coc,]
* " [c1,][co]
Nhur vay bi€u thic tinh téc do phan ing phis hop vé mat nhiét dong hoc.
b) Xét sy phit hop cha cdc co ché dé ra:

- Theocoché L
teocr, =ksfcoCH ] [C1, ]k, [coC1, ] [cr]
Feoer =kslC1° ] [CO]-K, [cOCI* - & fcocr] [ct, ]+ k, fecoct, | forr]
e =k o, -k, fer T -k Jorr ol k Jeoer Jex, feoct | [e1, -k, [coct, T fer*]

Tai trang thdi dimg :r_, =0 va r_ . =0

COCl

Suy ra : |
B 1)

o 2

Thay vao biu thitc x4c tinh van t6¢c phd nimg Jtré n :

2

Feoa, = K:kKs %[Clz]%[cokkﬁcﬁ :—'[Clz]%[cocr ]
2 2

n

k k
Pat: Kk, =k, i ik, ek

2 2

reo, =k, [C1, P2 [cO -k, fe1, ) [coct , ]
Vi van tc¢ ctia mot phian iing thuan nghich bang van tdc phan img theo

chiéu thudn trir van tdc phan (ng theo chié¢u nghich nén mo hinh phan ting dé ra 1a
phi hgp véi biéu thic tinh tée do phin dng da biét & trén.
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CHUONG 6

CAC THIET BI PHAN UNG LY TUONG
PON GIAN

Bai 6.1

Thdi gian lwu cia phan ting trong thiét bi BR dugc xdc dinh theo phwong
trinh sau:

o f dc ,
Can (— L )

Nhur vay, c6 thé diéu ddu tién chiing ta nghi t5i d6 14 dé x4c dinh thoi gian
lnu can di tim phuwong trinh t6¢ d clia phan tmg tir s6 liéu dong hoc c6 dugc. Tuy
nhi¢n, déi véi tich phan trén ta ¢6 thé tinh duge nhanh hon béng phuong phap dé
thi.

y 3
Chiéu cao rung binh
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Vay:
C
Di¢n tich =t = ]P dC,
Cu (' fy

t= [12,75 m][l,s -03 m—c'l]
mol 11t

t=12,75 phét

Bai 6.2

a) Theo dit liéu ddu bai X, = 0,75 suy ra:
Cau — CM = 0,75
Ca

= &= 1-0,75 =0,25
C

Al

= C,=03
Déi véi thi€t bi phan ing IMR:
V. X, _C,-C,

Fao B (‘ rA)_CAD (_ rA)

Hinh 6.2
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Thay s6 liéu vao phuong trinh trén nhin duoc:

mol
mol/”, 1,2 03—
_1000( /gw)[ Iit ) 1gid

12fmelr ] 5 mol 60 phit
tit x phiit

V=25lit

b) Néu t6c d9 nap lieu ting g4p hai l4n trong khi cdc yéu t6 khéc khong thay déi
thi thé tich cha thiét bi phin g ciing phai ting gdp hai I4n vi thé tich cia
thiét bi phan tmg duge tinh theo biéu thic sau:

FJ‘\O CAU C

Cao (1)

Vay, thé tich ciia thiét b phan ting ting 1én gp d6i, V = 50 lit.
¢} Khi néng do chat phan éng trong nguyén liéu ddu tang gfp hai 14n trong khi
cac yéu t6 khdc khong thay d6i thi tir biéu thifc tinth thé tich thiét bi phan tng:
FAO C!\O C
C AD (- Ca )

V=

V=

Hinh 6.3
Thay céc s6 lieu c6 duge vao d6 thi trén nhan duoc:

_1000 (24-03) 1
24 05 60
V =29.167 it
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Bai 6.3
a) D6 vdi thi€t bi phén ing IMR:
T = Cau '"2C Af
kCy
=y,
=k1,C,p= Lome o 29

Caer/ ]2 (}’/)2
( //CAO 2

Khi thé tich clia thi€t bi phan \ing tang 1én 6 14n thi t, = 61, nén:

l_CAfZ/é
LAY k1, C = 6KT,C L =6(2)=12
(“e..)
CAO
C.i; =—li\}l+48 ~0.24
Co 24 ’
=X,, =0,75

b) DGi vdi thiét bi phan ing PFR:

. ‘“CTdCA *l[ I J: I (CM*IJ
TG kL K G Cao) KCao\Chps
C o

Af3

7,kC,, = -1

Vi thiét bi PFR va thiét bi IMR ban ddu c6 thé tich bing nhau nén: 1, =1,

Suy ra:
kG, =2AC )
CAFJ
= Lo =3
CAf}
=X,, =0,667
Bai 64

Thoi gian luu cia phan tmg trong thiét bi PFR duge x4c dinh nhu sau:

v %dc,
T =—4/—=—
v Cas (—I‘A)
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Thay phwong trinh t6c d¢ phan ting d& bi€t vao phitong trinh trén va ldy
tich phan nhén duoc:

(0,1)% =1n%’1"—+0,5(c,\0 -C,)

A

-v=2 lni+0,5(2—0,1) =986 lit
01 0,

3

Bai 6.5

Thai gian luu cla phan éng trong thiét bi PFR dugc xdc dinh nhu sau:

C
AN 7%

v Cho (_ T, )
Tir s6 liéu dong hoc da biét ta c6 thé x4y dung dudng cong dong hoc va
tinh tich phan trén ma khong c4n di tim phwong trinh t6¢c d6 phan ng theo cong
thitc Simpson nhu sau:

120 -
100 - )
B0 { \Ditath= T = [SO+42HA11,D4(625)+4]

0 2 4 6 8 10 12
Ca fmolf]

Hinh 6.4

Bai 6.6
Thai gian luwu trong thiét bi phan tng IMR duge x4dc dinh nhir sau:
C,,—C

£ =2A0 T A
(_rA)
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Tir phuong trinh trén ta c6 thé tinh duge gid tri t6c 46 phan tmg & cdc thanh
phén hén hop phan tng twong tng nhur trong bang sau:

1 T
1(s) Cho Car [ :f =
* (_rA) i ra CAD_CAF

300 2 0,65 300 (2-0,65)=222
240 2 0,92 222

250 2 1,00 250

110 1 0,56 250

360 1 0,37 572

24 0,48 0,42 400

200 0,48 0,28 1000

560 0,48 0,20 2000

a) Khi phin #ng duge tién hanh trong thiét bi PFR

Thiét bi PFR

C.,=0,8 [ v ) G=02

\ )

v

X,=0,75
t=7?
Hinh 6.5
Thai gian [ua trong thi€t bj phan img PFR duge xdc dinh nhy sau:
. CJ‘ 4c,
Can ("' Ta )
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Tir 56 1éu thuc nghiém ta 1ap duge d6 thi biéu dién méi quan hé giita C, va
-r, nhu sau:

-IA

Ca
Hinh 6.6
Ta thdy ring day khong phai 12 mot phan dng ¢6 bAc don gian. Vi vy, dé
tinh tich phan trén nén ding phuong phdp dd thi. DS thi sau day biéu dién méi
quan hé giita %& £ )R Ca
A

0,8
$ ac
Didntich =T =j A =300s
- rA
0,2
Bk
— |'-'¢
0 e - C ml]
0 02 0.8 al L
Hinh 6.7
b) Khi phan iing duge ti€n hanh trong thiét bi IMR
Coo=Cy L9802 _ o

—_— AD —
T %000)
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Bai 6.7

D6i v6i cdc phan iing c6 thé tich khéng thay déi thi thoi gian luu trong
thi€t bi phan img BR cling bang thdi gian lwu trong thiét bi phan tng PFR vi dugce
tinh theo bifu thic sau:

dC ,
tor =Tpg =—

c,\.,( )

Diéu nay c6 nghia 13 thdi gian cdn thiét dé bién déi hdn hop phan g tir mot néng
do nay sang mot néng do khdc trong ca hai thiét bi trén 1 nhu nhau. Tdc 13 thai
gian cn thiét dé 4p su4t rieng phdn cla chat A (P,) gidm tir 0,8 atm xuéng 0,4 atm
khi phén ting dugc thuc hién trong thiét bj PFR ciing bing thdi gian cén thiét khi
phan iing dugc thuc hién trong thiét bi BR.
Tix bang s6 liéu trén suy ra:
tor =Tper =330-20=310s)

Vay, thé tich chia thiét bj PER s& 1a:

(310 )[100 molA J _
v, =3 Fu - gid g0
e, (08 atry' 3600 s
( P, )e — ) [(o 082 1—1:;’; itm] (373K )J
RT s
Vo =329 It

Bai 6.8

Trong bai to4n nay, vi khong ¢6 hai qué trinh nao dugc thwc hién & ciing
mot nhiét do nén phai khdo sdt inh hudng cia nhiét do dén tdc do phin img & mot
thanh phdn hon hop phin img khong ddi va khao st sy thay déi ciia gid tri t6c do
phén iing theo ndng do cita cc c4u tir tham gia phdn tng.
¢ Tim nang lugng hoat hod cha phan ting

Dai véi phan ting bac n trong thiét bi IMR

_Co=C_Co=C_Cy-C 5y B
(mrﬁ) kC®  k,C°

Ldy logarit hai v& ciia biéu thiic trén nhan dugc:
27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT 109
c,—-C E | "
Int=ln( OC" ]—Inkﬂ TRXT {ii)
y = a +bx
Lap bang céc gia tri tir s6 liéu cd dugc:
T C, C T(C) T (K) 10* (0 K- ) Int
T
220 1,0 04 44 317 31,52 5,394
100 1,0 0,4 57 330 30,31 4,606
30 1,0 04 77 350 28,58 3,400
400 1,0 0,1 52 325 30,77 5.995
120 1,0 0,1 72 345 29,00 4,788
60 1,0 0,1 84 357 28,02 4,096
Tir cac s0 liéu trong bang trén 14p duge d6 thi sau:
4 C=0,1
6 | C=0.4
5F
Lat e
4 D dse=67667 = =
3y (e
28 29 30 31 T
Hinh 6.8
Nhur vay,

E=(6767)(1,987)=13400-2L
mol

e Xdc dinh bac cia phan dng
Tai mot nhiét d nhat dinh:

“Sr
v, _Cy=C, O ky e /M

i3 _-CU_CI “C-E“koz e'%T;
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Khi LI 0,0028
T

Int,=4,1 hayt, =604
In 7, =3,05 hay 1, =20,7

Thay céc s8 trén vao phuong trinh (iii) nhén duge n = 0,48. Gid tri nay gén
vdi gid tri 1/2, vi vay 18y gid tri 1/2 12 bac cha phan ing.
e Tim gid tri k, cia phan tng;
Thay vao phuong trinh xdc dinh thoi gian luu cda thiét bi IMR mét trong
cdc gid tri thu dugc tir cdc 14an thuc nghiém trén:
. cifc
ke RTC2
i o Co=C 0"

= = =8,25x10°
P oreRrek (2200,4)%

Nhu vay, phuong trinh t8c d¢ cha phan ing trén la:

13400

(-r,) :[S,ZSXIOGcF]C?
et [ S— [ A

mol [mc}ol)'%s_l [_@]%
lit xs lit lit
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CHUGONG 7

THIET BI PHAN UNG CO THE TiCH

THAY DOI
Bai 7.1
Déi vdi thiét bi 6ng dong:
dX,
_rA P . S
d(V/F,,)
He s6 thay déi thé tich:
£, = i-2 1
AT 2 -
Tir biéu thitc:
1-X
C,=C 2
AR l+e,X,
Suy ra:
X = Cao—Ca — Cae—C,
P Ch+E,C, Cao +Cs
¢ Lipbang:
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V(cm3 ,/5) C, (mmol/lit) X, V/F,, (s)
0,5 10 0,980 2.10°
3 50 0,905 3,33.10°
16 200 0,667 6.25.10°*
60 500 0,333 1,67.10"
® V& dé thi biéu dién sy phy thuéc giita X, va (V/F,)
F 3
5 dc = _ dX, _
101 Bo 0-540—m = o
ool
I
> o6}
04|
02
5 10 15 20 25 30 >
ViFag (=20 x 16"
Hinh 7.1
Véi ndng d6 C,= 250 mmol/lit
_ 1000-250 _,
* O 1000+250
Tai X, = 0,6 do doc cha tiép tuyén 14 540
Suy ra:
y —r, = dX, :540mm0!:0,54_r§_91
d(V/F,,) Is Is
Bai 7.2

Phuong trinh phan iing: A — 3R

Tir phuong trinb ti lugng phéan tng suy ra:

3-1
,\=—:2

A
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113

* D3i v6i thiét bi IMR:

‘E*”-Y— _CAOXA
A
Suy ra:
r = SaeRay
\Y

A

T (Chy +8,CL )V (120+2C,)

Tur cde dit kién da cho 1ap bang:

- C,.\(}(CAO _CA) V — ]20 (IZO_CA)V

\Y (lit/phl’lt) C, (mmol/lit) | -r, (mmol/lit s) Ig(-r,) 1gC,
0,06 30 3,6 0,5563 1.477
0,48 60 14,4 1,1584 1,778

1,5 80 25,7 1.41 1,903
8,1 105 442 1,6452 2,07

Gia sit phuong trinh t6c do phan ing phan hay A ¢6 dang: -r,= k (C,)°

Suy ra:
Y lg(~r, )=nlgC, +Igk

Phuong trinh trén ¢6 dang phuong trinh duding thing: y = ax + b

V& d6 thi biéu dién su phu thudc gitta Ig(-r,) va IgC,
AN

BDodéc=n=2
141
— 04
J .........
2
0,55+
1,4 20
log C,
Hinh 7.2

Tidothisuyrak =0,004 vain=tga =2
Vay phuong trinh t6c do cha phan ing la:
-1, = 0,004(mmol/lit phut) C3
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Bai 7.3

Do phin img: A — 3R c¢6 nguyén liéu chita 50% tap chat tro nén ¢\t hai
thé tich cha nguyén liéu s& chuyén hoan toan thanh 4 thé tich clia sin phdm khi

Suy ra: 4-2
g, =—~=1
2
D61 vai thiét bi 6ng dong:
X
¢ dX dX
1=Cho I—A:CAOI A v, (I)
o ~Ta y[ 1-X, JE
kCii| —=—
1+¢,X,

Thay €, =1 vao (1) nhan dugc:

iy2 08 I/2
BT
0 A

Tich phan trong phuong trinh (2) c6 thé dugc tinh theo ba phuong phép:
phuong phdp dé thi, phuong phép tich phan s6 (s&r dung cong thic Simpson) hoic
phuong phdp giai

a) Phuong phédp d6 thi: Trude tién, ta phai tinh ham cdn duge tich phéan tai nhimg
gia tri chon loc khac nhau duge trong bang sau:

12

X, I
0 1 1

0,2 1,5 1,227

0,4 2,3 1,528

0,6 4,0 2

0.8 2,0 3

It
Dua vao céc gia tri & bang trén, v& dd thi su phu thudc cta [i + Xy ) Va0
X, nhan duge d6 thi sau:
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|~ Chiéu cao trung binh =1,7

] = Digw tich 1,7.0,8 =1,36

e N x
0 0.8 A

Hinh 7.3
Tinh dién tich phin d6 thi bi chan giiia x, =0 va x, = 0,8, khi dé dién

tich sé€ la;
& 1ex, \
S= Al dx, =136
Q ]_XA

b) Phuong phdp tich phan s& (sir dung nguyén 1y Simpson) véi dit liéu & bang trén
nhin dugc:

08 y2
S I[HXAJ 0X.,
0 1"XA

"1+ X, de [ Ix1+4x1,227+2x1,528+4x2 +1x3
1-X, A 12

g =

:| x0,8=1,331

1]

(Cong thitc Simpson ding dé tinh tich phan x4c dinh clia ham y = f(x) lién

tuc trén doan [a;b]
If(x E Yu +¥, +4(Zy2i—l)+2(zyn)]

véi h=2'i
2n

¢) Lay tich phan bang phuong phép gidi tich:

f[”x ] j'*x dX, =(arcsinX, —1-X )1 =1,328

M
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Ca 3 phuong phdp tinh tich phan trén déu c6 thé dp dung va cho két qua
t6t, nhung phuong phdp tich phan s6 la phuong phdp nhanh nhat, don gian nhat
cho nén sit dung phuong phap nay.

Thay gid tri tich phan tinh duge vao phuong trinh (2) nhan dugc:

{0,0625mol/1)"’
T= - -
(102 mol" /17 s

)>< 1,33 =33,2(s)

Bai 74

Phuong trinh: 2A - R
Tir phuong trinh ti lugng cha phan tng suy ra:
1-2 1

A 2 2

- Modi quan h¢ giita ndng do va do chuyén héa la:

Co 1-X, 1-X,
Cio 148X,

1-1x,

2
1- E_ﬁ\_ __.9_..45_
:>X _ CAO _ Cﬁo
A= =
1+, € 1S
C.‘\O ZCAO

— Dua vao cdc s6 liéu dau bai cho, tinh dugc d¢ chuyén héa va t6¢c do cha phan
ting & cdc ndng do C, khéc nhau va thu duge bang sau:

: VC,,X "
v (lit/gioy) C, (mmol/lit) X, — 1, = —A97A (mmol /1t gity)
30,0 85,7 0,250 7500
9,00 66.7 0,500 4500
3,60 50,0 0,667 2400
1,50 33,3 0,800 1200

s D6 v6i thiét bi IMR:

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT 117

——r = VC,.X, { mmol
A v 1 gidy

Thay cdc gid tri da bi€t tinh duge bang cac gia tri -1, nhu trén.
— Gia sit phuong trinh déng hoc cla phan ing cé dang:
-1, =k.C}
Lay logarit 2 v& cha phuong trinh nhan dugc:
lg(~ry) =lgk +nlgC, (*)
— Tir phuong trinh (*) ta nhén thay, d6 thi biéu dién sy phu thuge cha lg(-r, ) vao
1gC, 12 mot dudng thing, d6 déc clia dudng ndy bing gid tri n. Trén co s§ d6,
vE& d6 thi sy phu thudc clha cde gid tri C, v -r, tir cdc s6 liéu trong bang trén

lap duoe d6 thi:
10t :
10°F -
lg (-1 ) 100 ,,-_"f\(}__ T
10 | .
1Y .
1 10 100
IgCy
Hinh 7.4

— Nhin vao d4 thi nhan thdy cic di€m thuc nghiém lap thanh mét dudng thing
c6 do doc tga = 2 nén bic phanimgn=2 valgk=0=k = 1.
Viay phuong trinh téc d9 ciia phan iing dime héa néi trén la:

-r, =10 ___L_ xci ,Iﬂr_n_il
' gitr x mmol Ix gity
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THIET B] PHAN UNG CO THE TICH THAY DI

Bai 7.5

dong:

Phan \ing 12 béc 2 c6 phuong trinh biéu dién t6c d6 phan ing: -r, = kC,2
3-1

g, = —=2

I
Ap dung céng thiic tinh thdi gian luu biéu kién trong thiét bi phan ng 6ng

Mat khdc:
3 1-X,
ve, X,

Thay (2) vao (1)

dX 1 “{+e,X. )V
X, VK I(1 ;(32) @)
okcio{ l—XA J AQ ¢ ("’ A

1 £, +1)'X
-r:E_C::[SiXA +(_A[——~%—_A_+2€A (EA +l)1n(l—XA)i|

A

Thay t = 2,7 phiit

Ea=2 =  kC,, = 51,36
X, =0,95
Théi gian luu thie tinh bing nhu sau:
t=C,, xf X4 =C,, xf X - 0)
oI+, X, M-1,) s 1+e,X,)kCy
Thay (2) vao (3) nhan dugc:

| (1+2,X, )dX,

t=
kC,, o (-X,)

@tzié%[eﬁ ln(l—XA)+§-‘;-_%}
Thay cdc gid gi4 tri:
XC,, = 51,36 phuit
€,=2
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X,=095
Tinh dugc t = 1 phit

Bai 7.6
a) Dai vai thiét bi khudy 1y tudng gidn doan: A > 2R + S

X,=0=>V, =100
X, =12V, =250

250-100
=g, =——=L5
100
Mat khac:
v, =V, (1+£,X,)
=g, X, =—+-1=1
]
= XA=L5—06?

b) D6i véi thigt bi Sng dong:
Thai gian luu biéu kién tinh béng cong thic:

X dX, *a dX *a dx,
t=C,, J“‘“‘_= AG AOI —X
o Ca 0 kcm__._é__
l1+g,X,
1
:=—~£[aﬁxa +(e, +DInt-X, ] @)
Thai gian luu thye duge xéc dinh theo cong thiic:
X, Xa
1=C =C,0 = =——1n 1-X,)(2
*“’!(ne)()( -1,) -[(l-i-sX)kC J ) D @)

Tir cdc phuong trinh (1) va (2) suy ra:
Tomm _ EaX, +(€, +1)In(1-X,)

tprg In(l-X,)

Biét ring: tprp= tze = 8 phiit (thdi gian luu thue Wng véi cing mét do
chuyén hod trong PFR va BR 1a nhu nhau)
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€, +1=-TK
In(i—-X,) 8
= Tppp =12,75(phiit)
\'
Terr = :-;R

= Ve =106(1i1)

Bai 7.7
Thoi gian luu trong thi€t bj 6ng dong duge tinh tir phuong trinh:
“rdX,

31

1=C,,

T céc dir kién di cho suy ra:

o320
2 2
Thay vao phuong trinh trén nhan duoe:
rdX
t=C —4 -
AD chi
0.9
N | dx, =1
kC,, & X,
I+ 11X,
(Luu ¥ rang
2
1+ 12XA l 3 1 +2 1
1-X, 4 21-X, 40-X,)
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Tinh tich phan phuong trinh trén nhin duoc:

‘ {ljz 3°0(-X,) 9 Idu XA)]_

P J -X, N3
§19-6In10 [,
610 ()
Thoi gian luu thue cia thiét bi duge xdc dinh tir phuong trinh:

X
¢ dxX
t'|l.c~=(: A
l“ A 6[(]+8AXA)(_rA)

Thay céc gid tri da biét vao phuong trinh ndy nhan dugc:
ycacg p g y
X
" dX
e =C A
e Oj I+ 1%, k3
1 %4 (] + /1/2 X )

thic kCM, : (]_XA)Q A

Téach cdc bién s6 va Hy tich phan nhan dugc:

1 n]g(1+}/£x,\) (1+/)09 }/1 - 09)

= kC,, =

e = dX
" kCp d (1-X,F * kC,\n 1-09

_27-1In10 1
™2 kC,,
Thay kC, , =§£9;f£1£ suyra:
54--2In10

o =—————— =0,725s
~ 81,9-6In10

Bai 7.8
D6i v6i méi t6c do nap liu khéc nhau thi t6¢c d6 phan ting c6 gid tri twong
ting v6i thanh phan cua cdc chat trong hén hop.
Tl phuong trinh (7.12) suy ra:
vV _ X,

Fio ( rA)
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trong dé:
vV =0.1lit
Cao = 100 mmol/lit
Theo phuong trinh ti lugng cia phan g thi:
5-1

E,=—=4

1
Lap bang tinh cdc gid tri cua t6c do phan dng & thoi diém di ra khoi thiét b
phén \ing d6i véi cdc t6c d6 nap liéu khéc nhau:

1-Cof,

= "AD n
FM! CA. cudi XA'cudi B 1 C / (_ A) A _IOFMJX
+4 A
S Cao
1-16/

/100 _ 84 (300)(0,512)
300 16 =—=0512 A 2 1536
1000 30 0,318 3180
3000 50 0,167 5000
5000 60 0,118 5890

Gi sit phuong trinh t6c do ciia phan img ¢6 dang: (-1, )=kC}

coles)

o))

o e,

LA4p cdc ti s6 giita cdc 14 nap liéu trén suy ra phan fing la bac 1 va hing s6
toc do phan iing k duge xdc dinh tir phuong trinh t6c d6 phan tmg:

g v (1)
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Thay s6 liéu theo mét té¢ do nap liéu nao d6, gia sit n tha ba,

soop(mm%txgw]z kx 50 (mmf%t)
5000 .
=k T—SO——IOO(gl(’J "

Nhu vay, phuong trinh t8c d¢ cua phan tng s& la:

{-ra ):IOO(gi(‘j'T )CA

Bai'7.9
A — 4R
1/3A + 2/3 khi tro 1+2 2+4
&)

Hinh 7.5
Gia st phan iing 12 bic 1 suy ra:

A% i
k1:=kv=(1+aa) Inm -£,X,
Tir phuong trinh ti lugng cha phan (ng va hdén hgp nguyén liéu phan ing
ban ddu suy ra: 6-3
EA :—3—=l

Lap bang:

_1000-C, vV 100 H
21n -X —_—= -
(cm/) (mmol/ht) Xa 1000+C, -x, " v v (s) Kk

1.5 10 99%01 0 6,864 66,7 9,7
2,5 50 950/ 150 3,798 40 10,5
4,0 100 90% 00 2,591 25 9.6
6.5 200 80%200 1,531 15,4 10,0
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20 500 50%500 0,478 5 10,4

Nhan xét: Quan sit cic gid tri & cot cusi nhan thdy cdc gid trj cha k 12 xédp
xi nhau va dao dong xung quanh gid tri 10,0 nén phuong trinh toc do gia thiét 13
hop ly.
Vay phén \ing ¢6 bac 1 va k=0, (s")
Nhu vay, phuong trinh toc do phén img duge viét nhu sau:
(_ s )‘_“ kC, ZO,I(S"]]CA {mmc’}j/cmssj

Khi nguyén liéu nap vao 1a khi A tinh khiét:

4-1
£, = =3
S
Déi vai phén ing bac I:
Vo1
r:-\:/-:z[(na,\)ln ~ A“E"x"]
:>V=%]:(l+aA)ln -~-e‘x,‘]
T

Thay cdc s6 da biét vao phuong trinh trén, suy ra:

3 -1
y=2000m xS h (g 3x0.667 | =2397cm’ x 2,411
01" 1-0.667

Bai 7.10

Tir phuong trinh ti lugng clia phan ing suy ra:

4-1
E=— =
1

3

Thir véi phan iing c6 bac [:

1
kt =(l+g, )In T TR X

A

—-3X,

A

kt:éllnI

Lap bang:
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Cur.

C%:A” X - :ﬁéfj\{, 4ln 1—])(,\ -3X, il.r_ T =lg_0 (s) k
0,5 0,2 0,291 3,42 3 0,097
0,2 0,5 1,271 0,786 12 0,106
0,1 0,692 2,634 0,397 25 0,105
0,05 0,826 4,517 0,22 48 0,095
0,01 0,961 10,094 0,099 100 0,101

Nhur vay, gid tri ciia k hdu nhu khong thay d6i va dao dong xung quanh gid
tri 0,1 nén ¢ thé coi phan ting c6 bic 1 v6i hiing s8 t6c do phan ting tai nhiét do
phan tng 12 k = 0,1/s va phuong trinh té6c do phan {tng dugc viét nhir sau:

(““ Ta )= 0.1 (S_] )C A

Bai 7.11
20% 0, 20, > 30,
80% khong khi
V =1liys
1,5 atm; 93°C
Hinh 7.6

Phuong trinh t6¢ d6 phan tng ¢6 dang:
lit

vdi k=0,05
molxs

(_ r.*\ ): kci

Tu phuong trinh Clapeyron-Mendeleep; PV = nRT

Suy ra:

Py _

n
Ty O

__0502) _,

- =0,01{mol/.
A7 {0,082)(336) ( llt)

Tir phuong trinh ti lugng clia phan ng va thanh phan ciia hén hop khi ban
dau xic dinh dugc:

0 =

-

11-10
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Tir phwong trinh (7.21):
% 2 dx
T= T=CA0 ‘r A
v 0 (* rA)
Suy ra:
X
V=VC,, j dX,

2
0 kCiu I-X,
I+e, X,

{28.& (] TEa )ln(l"xA)+Six,\ +(Sg l)z ]i()? _:|
A

\4

V=
kC .o

Thay s6 vao phuong trinh trén nhan dugc:

¥

V= m[z(0’1)(1+0!1)1"("0»5)+(0s1)2(0,5)+(0,1 ”)Zl—f}%} |

V =21251it 22,1 m*®

Bai 7.12
10% NO 0
1% NO, 20°C, | atm
8% O,
Vv
NO,: NO =8:1
Hinh 7.7

Gia st ¢6 hdn hop khi ban dduV, = 100 m":
x TaiX,=0thiV,=100m’
x TaiX,=1thiV =0A+(10+ )R+ (8 -10/2)B+81[=95m’

Suy ra:
95-100
€, =
100

=—10,05
Mit khac:
NO, 8 1+10X,

NO | 10(-X,)
=X, =0,8778

Mat khdéc, tit phwong trinh Clapeyron-Mendeleep: PV = nRT suy ra:
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n P 0l
—=C,, =20 = : =4,16x107 (kmol )
“TRT (0.082)293) m’

c.-c. | 1=%a
AT A 14e, X,

(Cou by

A
C,=C,, C,, a +C,, 0,8-0,5X,
I+£,X, 1+e,X,

Fro=Cun¥i = (416610 1000 22 ) —ag 0 (21

gity
Nhur vay,
v, T dX,
RO, (1400)[% X Y, (0, )
l+e,X, 1+g,X,
hay V = (44 6%600] 5 (1-0,05X, ) dX,

(L.4x104 )a16x107F § (-X,)(08-0,5X,)
= V=I185m’

Nhan xét: Ham s& dudi ddu tich phan duge phan tich thanh cdc ham s
tich duoc tir tich phin bang nhu sau:
(1-005%,) A B C D
(1-X,) (08-05X,) (-X,) Ti-x,) T 08-05X,)

Béng céch dong nhat céc bién s¢ thu duge hé phuong trinh:

(0,8A+08B+ C+0,8D =1
05A+13B+2C+21D =15x10"2
05B+ C+18D =75x107*
05D =125x107°

Giai hé phuong trinh trén nhan duge:
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_85-25x10"

- 3

- 22,977+75x10*

< 9

1344x107* - 22,977
18

A

C=

|D=25x10"

O (1-005%, ¥ dX,

Et: M=
§ § G-X, P @8-05x)
08778 08778 0.8778 08778
M=A | X, B | e | 9% _p fax,
¢ (I*XA) o (I“XA) 0 (0,8—0,5)(,\) e
I 04778
08778 0.3778 08778
Mz—Amo +Binfl-X,[ " +C[08-0,5X,[ " + DX,
Bai 7.13

Tir phurong trinh ti lugng ctia phan g suy ra:

1-4 3

4 4
% Khi do chuyén hod cila phan tng 13 1/3

€4

.
AT
FﬂU /] kCA
%
vV, 1 X,
“F., kC J -
AQ A0 o l XA
l+e,X,

3
w1-2 X, ldX
v, I /’( 4 ") A

FAD —kC,\n 0 (l'"xa)
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3
. i_;ixf\ 31 1
Luu ¥ ==4—
1-X, 4 4(-X,)
Nén
3
3(1_" ]dx 4 1 1 %
j ==X, +—Inl-
S (1-X,) o 41X, ],
Suy ra:
v
- l (lx—%—kl[niJ (i)
Fro KkCoo'\3 4 4 2
x  Khi do chuyén hod cOa phan tng 1a 2/3
27
V, :'3dXA
‘F}\(} l}kCA

Mot cach tuong tu suy ra:

V, 1 [Exj+_|n3) (ii)

Foo XC,,\3

Tir hai phrrong trinh (i) va (ii) suy ra:

T332
4

<
2

Bai 7.14

Tir phuong trinh Clapeyron-Mendeleep: PV = nRT suy ra:

n P v, (atrn) .

= =t = LY =0,01P mol/.

VT RT g ggoflitxatm - (1219K) - o) 0
' “L /molxK

Khi nguyén itéu duge nap vao 4 dp suit 10 atm:
C o =0.01x 102 0,1 (mf}" )
Mat klidc: 2B1= K,
F K,

_ k
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Theo dinh luét tic dung khéi lugng:

_r | mol - mol P 2
r‘( /litxgié) z(litxgib’xa’[mz]( o)’ (@)

lit mol )’
—r |mol/ =k | ——mm1}| C,—1 (b
r‘[ %ﬁxgw] '[molxgib )[ . lit] (v)

Két hop v6i phuong trinh (i) véi phuong trinh (a) suy ra:

lit mol
—r |mol/ |-k |——0="0|(0,01P, ¥ ]
h ( /htxg“—") ' {molx gid }(0 ) fit )

Tt (a)va (c)suyra:
k] =2 % 104 [——LILT}
mol x gi&
Mot cich tuong tr:
K = (latm™) 12?01““ =100[L‘1]
/k mo
2x10* (lit )
mol x gid
k, = /n B _200(giv)
100( : )
mol
Tit phuong trinh phan (g suy ra:
¢ =172__1
r2 T2

Vi t6c do phan ung thuin bang téc do phan ing nghich nén:

)
e

(r)200L1X l 10{ ]
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Khi phan ting dat dén trang thdi can bang thi t6c do phan img thuan bang

toc d6 phan img nghich nén: )
200 Ach A ch
[1“‘/XAcb] [ /XAcb
= X, =084
Tir phuong trinh xac dinh thoi gian luu cho thi€t bi PFR:
VC P oC, I
(“ rA
Suy ra: x
V=F, j d)Z( A
0
-10 };("
- / x - VX,
05
V=10’ X4

o._..__‘

{5 e )
o] AN

12000 -x, ¥ - 10, {1 - 1 x )
V ~38lit

B (_,JSXA)2‘
200(1-X, ) - 10X, {1- 1, X, )
| C

B
_M(\/ﬁx,\ 7205 +5) (Y205 X, 7205 _5)

Xét ham :

Ddng nhat céc bién sd nhan dugce :

205 A 1

4
{410 A -+/205 (B+C) =1
200 A -~+/205 (B+C)-+/5(B-C) =1
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Giai hé phuong trinh trén nhan duoc:
1
" 860
105 + 5+/43
86045
_105-5V43
860V5

B=-

Nhu vay :

6.3
! ] 0,5 105 +5+/43

MIX )X, = — X, |~ ~——=———=1n/205X, —/205
6[ ( A) A 360 A|u 8605 x /205 | A

105 —5-/43
+-—22V 2 1n|y205X , — 205
8605 x 205 |
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CHUONG 8
HE THONG CAC THIET BI PHAN UNG

Bai 8.1

-~ DBI véi thiét bi thit phat:

—  Dé6i véi thiét bi thi hat;
kt,= —-1 (2}
Cong hai v€ ctia (1) va (2) nhan dugc:

k(r,+71,)= &+-C—'—2
C, G
DE (1 = 1, + 1,) 14 nho nhat thi:
d(t, +1,)
dc,
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Mat khéac:
: o C(}_CI CO_CI
T, = =k, =
kC, |-
12=C'_C2 = k1, 66
kC2 2
Thay C, =/C,C, suyra: Kz, = Co 4
CZ
k12: C_O...]
CZ
:11"12
Mat khac,
V,
T] =—
A"
Vv
LY
>V, =V,

Nhu vay, dé thoi gian luu ctia he 12 nhd nhdt thi thé tich clia hai binh phin
g phai bing nhau.

Bai 8.2

X  Phuong én thiét ké thi nhat:

Hinh 8.2
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X  Phuong 4n thigt k€ thi hai:

Hinh 8.3
Tir phuong trinh (4.3) suy ra:
€0 =1+krt,
At
Cu =1+Kki,
A2
Mat khac:
CAI’J Cﬁi
—= x—L=(1+kt, {1 +kt
C,, XCM ( Ti)( 1)
. Caz |

C,o (+kt)(1+kt,)

Dé dang nhan thay 1a phuong trinh trén déi xing véi 1, va 1, , titc 12 khi déi
T, va 1, thi gid tri cGa C,,/C,, khong thay d6i. Nhu vay, d6i v6i phan ng bac mot
thi thif tu cha binh phan (ng trong hé khong lam thay ddi gid tri d¢ chuyén héa

ciia phan dng.
Bai 8.3
S I
X2
r——
Cq =025
mol /it
7
V2

Hinh 8.3
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* D6i v6i thiét bi phan (mg thit nhat:
_ Co — CI
'oket
* D6i véi thiét bi phan ing thit hai:
T, = C] -C 2
kC?

Tir hai phuong trinh trén suy ra:

1 _G-C (G Y
T, C-C,\C

Lay logarit hai v& phuong trinh trén nhan duoc:

T -C | 1
lg_l_i_lg_...l.___z 1 —+l o
n=__2 Co-C _ g2 g2 -9
lg& lgl

C, 2

Vay phan iing tuan theo dong hoc cha phan ting bac hai, dé tim hiing s t6c
d6 k thay vao mot trong hai phuong trinh t&¢ d9 trén, vi du phuong trinh thit nhat:

C=Ci_ 05 1 {
1,C;  (96)(0,5) 48 { molxs

Nhu vy, phuong trinh t6c do cha phan éng khao sat Ja:

1 it 2
—r. ) =] — C?
) (48 molst *

Bai 84

Cyy = 0,25
mol/lit

mol/lit

Hinh 8.4

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT 137

D61 v6i phan img tuan theo dong hoc cia phan dng bac mot:

C 1

kt, =In—2% =]n—_=1,386
C, 025

ke, =In A% 102 _208
C, 025

Keét hop hai phuong trinh trén suy ra:

[c:mvz}
Tz _ F:\O

7] _Ya
v,

T, [CMV2 ]
FAO
=V, =15V,

Vay thé tich ciia thiét bi PFR thit hai phdi 16n gdp 1,5 14n thé tich cia thiét
bi thit nhat thi nong dé chat A & ddu ra cha hai thi€t bi déu bang nhau.

Bai 8.5

X Phuong dn thiét ké ban ddu:

G
T, T2 g
Hinh 8.5
— D0Gi v6i thigt bi IMR:
1. = .Co — C!
e
= C,= <
1+ kT,
- D3i véi thiét b PFR:
‘tdC

T,= —
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Két hop hai phuong trinh trén suy ra néng d¢ cta 16i ra c@ia hé thdng 1a:

-k,
_Coe %2 l)

C,=
I+krt,

X D6l v6i phuong dn thiét ke thay the:

(o8 C,
T,
C’,
tl
Hinh 8.6
—  Déi v6i thiét bi PFR:

“dc

T,=— |—
JkC

=C|=C,e™"
— Dai vdi thiét bi IMR:

L _Gi-¢;
' TkC,
. __C

2 1+kr,

Két hop hai phuong trinh trén suy ra ndng d¢ cua 16i ra cia hé thong 1a:
=kyty
o, =Se® (ii)

a 1+kr,

So sanh (i) va (ii) thdy rang néng do cua hén hgp di ra khoi hé thong thiét
bi phan iing trong ¢a hai phuong an thi€t ké 1a nhu nhau. Vi vay, trong trudng hop
phan tng 1a bac 1 thi cdch siap xé€p trong hé théng trén Khong 1am thay déi do
chuyén héa clia phan itng.
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Bai 8.6
X=0
Fﬂ
Co jnih
Ll
Vi Vo
Hinh 8.7
Phén dng trén 1 bac hai nén:
e  Ddi véi thiét bi IMR:
c,,-C 4-1
KT = M’C‘z“ A= 12 =3
+ Dai véi thiét bi PFR:
€ dC,

TPFR == 2
c., kC4,

L4y tich phan va sip x€p lai phuong trinb trén nhan dugc:
Caz 1

C,, I+k1,,Ci

Al

Mt khac, vi thé tich clia thiét bi PFR 16n gdp 3 1dn thé tich cla thiét bi
IMR nén:

Suy ra:
Ch= (O’I)CAI =0,1 moylil

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012
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Bai 8.7

Hinh 8.8
¢ Déi v6i thi€t bi IMR, thoi gian Iwu duge xdc dinh theo phuong trinh sau:
1. = X ACAi-I
I (“ I )
Lan lugt thay cdc gid tri vao phuong trinh trén 1ap duge bang sau:
I T
C Yy C (] =
A A T(S) (_ ra‘\) CA.viw _CA.m
125 18 30 0,28
18 5 30 2,3
5 2 30 10
2 1 30 30
» Khi phan ting dugc thay thé bing thiét bi PFR
Hinh 8.9
Thoi gian luu trong thi€t bi PFR duge xac dinh theo phuong trinh sau:
t2s dC
Tom = | :
! (_ rA)

Béng phuong phdp dé thi tinh dugc T, = 38 (s)
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30| 9

20}

10
Pntich = 4x7+1x10
= 38 (s)
0 . ——
10 C 20
A

Hinh 8.10

Bai 8.8

Goi nong d¢ clia Xe lic dau va sau khi ra khéi binh phan tmg th nhét véi
thi hai ldn luot 12 C,, C, vA C,.

Phan éng phan huy phéng xa tuan theo dong hoc cha phan img bac 1 va
hing s& t6c do phén iing k duge xdc dinh nhu sau;
k ='—t'ﬁ=9’%9—3= 0,0495 (phut ™)
12

72

* Dai véi hé thong phan dng gém hai binh IMR

L)
CIJ,XOT-O Cl,Xl T

Hinh 8.11
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Thdi gian huu d6i vai thigt bi phan dng IMR duoc xdc dinh nhu sau:
C C

vio
(" 9N )

v D8i véi binh phan ing IMR thit nhat:

T=

Cu "Cl
T, =——1L
kC,

1

=C, =
Y l+kr, °

v"  Déi véi binh phan ing IMR thit hai:

T, = .-G
kC,
1
=C, = C,
1 +kr,
Thoi gian Iuu cdia hai binh IMR 14 nhu nhau (t,5) = 2 tudn = 20160 phiit
C, | 1

- = 1,0017x107*
C, (1+k1) [1+{0,0495)X20160)

¢ Khi thay thé 42 thdng trén bang 1 thiét bi PFR

Thdi gian luu cha phan dng trong thi€t bi ndy duge xdc dinh nhu san:

. . tdC
PFR = T~
S kC

1 C

> T =—-k-ln6~2—

Suy ra: °

T =0 0495 In (1,0017x10* =279 phat
Bai 8.9

C6 thé giai bai todn nay bing phuong phap dd thi nhu sau:
- Tir phuong trinh dong hoc tinh todn mdt s6 cip gid tri dé vé do thi:

C. i 04 0,2 0,1 0,08 0,01
1 0,2+C
=T s 1,2 1,5 2 3 3,5 21
(_ rA) CA
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=(0.1-0.01)21
=1.9

C _CAI

=(10.1).3
= 2.7

00.1 0.5 1.0
CA
Hinh 8.12

Suy ra thé tich cla c4c thiét bi la:
vV, =V, =27(1it)
V, =V, =19(lit)

Bai 8.10

Tir s6 lieu dong hoc cha phan img v& d6 thi biéu dién mé6i quan he gilta
Clryvac,

10- »

-02)6
=12

Hinh 8.13
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Mt khac,
— Thdi gian lwu cho thiét bi phan itng IMR dugc tinh theo phuong trinh sau:

1

MR m

— Thot gian luu cho thiét bi phan dng PFR dugc tinh theo phuong trinh sau:
% dC

T AC

Bang phuong phép d6 thi suy ra dé tdng thé tich cla h¢ phan (g 13 nhé
nhét thi thiét bi IMR phai duge méc trude va co thdvi gian luu 13 1,2 (phdt) va thiet
bi PFR ¢6 thai gian luu 1 5,8 (phut).

X=0

Fy .

Co fann |.W~_
Vi Vo

Hinh 8.14
Thé tich chia timg thiét bi phan tmg duoc tinh nhy sau:

X1 X>

Vir = VT =100(1,2)=120(1ir)
Vi = VT,m =100(5,8)=580 (lit)
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CHUONG 9
THIET BI PHAN UNG QUAY VONG
VA PHAN UNG TU XUC TAC

Bai 9.1

¢ Khi c6 hé thng quay vong:

C..+RC 104 2x1
kt=(R +1}in| AL —_=AF 1_(2+1) =3In4
v={R+ )r{ (R+1)C,, ] (2+ )n[(2+l)le n

¢ Khi khong c6 hé thong quay vong:

Cho

kt=In =nl0
Af
Suy ra:
T swomg quay vor _ 3ln4 18
T sy vome In10
Bai 9.2

X Khi qua trinh duge van hanh ¢6 dong quay vong trd lai:
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146 THIET BI PHAN UNG XOAY VONG VA PHAN UNG TU XUC TAC

2.

s dX 73 dX
=R +1)C,, 224 _ s A
e T e
R+l

- 2[3-%: > )

3 kC,, 2/ kC,,

X Khi qué trinh dugc van hanh khong c6 dong quay vong trd lai:

) ¢ Xy dX
1=C A= C A
~ !(—ra) . ch,-’w (1-X,)

Xo 4
1-X,

3
= XA =Z=0,?S

Bai 9.3

Ddu tién chiing ta phai di tim ti s6 quay vong t6i wu dé kich thudc cia thiét
bi phan ing cdn thiét dé ddp ing nhiém vu tich dé ra 1a nho6 nhat.
Tir phuong trinh tinh thai gian hru d6i véi cac hé thong thi€t bi phan ing

quay vong: v X o X,

1=—=(R+1)C .
v Aux =’£X_MkCRnXA(1”’XA)

MRl

xAl’
- Y _(R+1) | __dX,
Fao . o RXy kC-AOXA(l_XA)
TR+

Lay tich phan va don gian phuong trinh trén nhan dugc:

vV _R+1 1+R{- X,/)

3

n
Fao KkCio R(I_XM)

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



BAI TAP HOA KY THUAT 147

Thay X, = 0,99 va gié tri ti s6 quay vong t8i uu vdo réi don gian héa biéu

thikc trén nhan dugc:
Vlﬁiuu = }..1911'1 1'0019 :7,64 lfl
0,0019

a) Khi ti s6 quay vong lam vicc R =4

V=51nl’—0i =16,3 lit

b) Khi ti s§ quay vong lam viéc R = o (thiét bi IMR)

VIMR — X Al X Af

FAO kCAI'CRf kcio XAf(l“XAf)

Thay cdc gid tri d3 biét vao phuong trinh trén nhin dugc:
0,99

=——22 =100 lit
MR 0,99(0,01) '
¢) Khi ti s6 quay vong Iam viéc R = 0 (thiét bi PFR)

X ar
Vorg dX,

FAG 0 kciu XA!‘(I—XM')

Thay cdc gid tri da biét vao phuong trinh trén nhin dugc:

Vg 20
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CHUONG 1 0

BAI TOAN TOI UU HOA

Bai 10.1
Poi v6i phan img bac hai bt thuan nghich:

X,

1
— - = 2 =kt
C.:\ CAO Can I_X.a\
_ C okt
14 C kt

a) Tim toc do san xuat cuc dai:
Luong san pham duge tao thanh ti 1& véi do chuyén hod X,. Suy ra:
Tong sdn phim trén mot mé X,

Tdng thoi gian cho mot mé 1+t
Pé 16¢c do san xuat 16n nhat:

d{%fi] d[ t }(1“)2-21(1“)

=0=— =
dt dt| (1+1) (1+1)
=1=1gi¢
X,=05
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Ttc 1a thiét bi phan ting ¢ van hanh trong 1 giy mat 1 gid dé 1dy san phdm
ra va 1am sach thiét bi phan ting va qud trinh nay lai dugc ti€p dién.

Loi nhuan thu dugce trong mot ngay la:

EZOOL—IOOJ(-&*—]:SO
2 I+1

b) Tim téc d6 thu lgi nhuan 16i da khi chédt A khong phan tng bi loai bo

Loi nhuan 1 mé = Gid tri 1 mé san pham — Téng chi phi cho 1 mé san phdm
2001

Lgi nhuan 1 mé = 200 XA - 100 = *ﬁ -~ 100
+
Loi nhua ot mé ztooll 10 !
. . +
Téc 4 thu 1o nhugn = — o 1ooan rong MOt me =100 o
Téng thoi gian trong mot mé t+1 (t+1)

Diéu kién dé t5¢ dé thu lgi nhuan 12 t6i da: % {Toc 46 thu lgi nhuan) =0

Suy ra:
af o e-1 ] todfe+1) —(e-1)2(+)]
—|100—— |= ;
dt|  (t+1) (t+1)
= t=3gi¥
X, =075

Trong trudng hop nay mdi mé dugc van hanh trong 3 gid va 1 git dé 1dy
san phdm ra va 1am sach lai binh phan tng

Suy ra:

24
Loi nhuan cho 1 ngay = {200% -1 00) I $300/ ngay
+

¢) Tim t6c do thu loi nhuén t6i da khi chit A khong phén ting dugc téi sinh va st
dung lai véi chi phi tdi sinh =0

Loi nhuan 1 mé =Gi4 tri s n phdm - Téng chi phi sa n xudt

Loi nhuan | mé =200X, - 100X, = 100 X, = __1l0+01t

Mat khac:
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Loi nhuan I mé
Téng thai gian van hanh 1 mé

Téc do thu lgi nhuén =

1001/
Téc do thu lgi nhuan = — 1 - 1998
t+t  (t+1)

Pé t6¢ do thu loi nhuan dat cuc tri thi:

df root | o
dt (1+l)3

- 100(t+1)° —10012(t+1} _ 0

(t+1)
= t=1
X, =0,5
Suy ra:
, ) . 1Y 24 .
Lgi nhuan cho 1 ngay =| 100 x S T $600 / ngay

d) Tim t6c do thu loi nhuan t6i da khi chat A khong phan ing dugc tdi sinh va sir
dung lai véi chi phi téi sinh = 50% so v&i gia thanh mua nguyén liéu

Loi nhuan 1 mé = Gid tri san phdm — Téng chi phi san xuat
150t 50

Loi nhuan 1 mé = 200XA — [100X, +50{1-X, )] = 150X, —50 = 1
t -+

Mat khac:
Loi nhnan 1 me

Téng thdi gian van hanh 1 mé

Tdc 4o thu lgi nhuan =

150¢

. N (170 150t 50

Toc dé thu lgi nhuan = = = —
t+ 1 (t+1)  t+1

Pé 16¢ do thu loi nhuan dat cuc tri thi:
50
d { 150t __]: 0

di| (t+1) t+1
150(t+1) -150t2{t+1) = 50
. + -=0
(t+1) (t+1)
= 1=2
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152 BAI TOAN TO! UU HOA

Suy ra:

Lot nhudn cho ! ngéy=(150x ~SO]—£= $400 / ngay

2+1 2+1

Bai 10.2

Dai v6i thiét bi phan ing khudy 1i tuéng gidn doan IMR:

L: XA _ XA
F,w (‘ rA) kCAU(l_XA)
= VKC,, =t20Xa 405500

YTIoX,  1-098

Dai vai bat ky dieu kién van hanh nio thi méi quan hé giita F,, F, va X,
nhur sau;

e BaoXa 5000 (i)
-X, =X

A
Mat khac:

Loai nhuan trong 1 gity= Tdng gid ri san trong 1 gi&— Tdng chi phi san xual trong | giv
Loi nhuan trong 1 gidy= 1,32 F, - (20 + 1,00 F,)

A

=lgzaamn(y-xg—zo—mxmLl;?AJ (ii)

a) Dei v6i diéu kién van hinh hién tai, X, = 0,98

-0,98
Loi nhuan thu trong 1 gi& = 1,32(2000)1 - 0,98)-20- 2000{ 10 }

0,98
b) Tim diéu kién van hanh dé loi nhuan thu duge 1a t6i da

D¢ gia tri loi nhuan thu duge dat cuc tri thi:

(loi nhuan)=0

-y

CA
Suy ra:

I3}

X,

A

1,32(2000)1-X , )- 20— 2000( ! ;(x A H =— 2640 - 2000 MA_)

= X, =087
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Mat khac:
FroX,

=2000

A

=F,, =298mol/gidvaF, =260 mol / givy

Vay lgi nhuan thu duoge duge trong diéu kién van hanh nay 1a $25/gid.

Bai 10.3

a) Tim diéu kién van hanh dé t6c do san xuat R 1a nhanh nhat va tinh loi nhuan
thu duge khi van hanh thiét bi trong diéu kién dé.
Phan ting bac 1 trong thiét bi BR:
C, ce
CAO

=X, =1-¢" (i)

Vitde do tao thanh san phim tuong duong véi do chuyén hod nén:
Téngsanphdmime X, l-e”
Tong théi gianchoImé 1+t T+t

Diéu kién dé 16c do san xuat dat cuc tri 1a:

_ t
d(l-e}_,
del 1+t

Suy ra:
Y te"(]+l)—(l—e“) te™ +2e7' -1
2 = " :0
{1+ty (t+t)
L
2+t

Giai phuong trinh trén bang phuong phdp thir va sai s6 nhan duge t = 1,147
gid.

Tir phuong trinh (i) suy ra X, = 0,6824

Suy ra:

Loai nhuén thu trong 1 ngay = (136,48 — 100) ﬁ%— 5(24) =$288 / ngay

27.0.0.1 downloaded 73269.pdf at Tue Apr 10 17:09:15 ICT 2012



154 BAI TOAN TOI WU HOA

b) Tim diéu kién van hanh dé lgi nhuan méi mé thu ducc la t5i da va tinh loi
nhuan thu dugc theo ngay.
Loai nhuan trong | mé = Gid tri san phdm 1 mé ~ Chi phi san xudt 1 mé
= 200X, ~ 100 - 5t
= 100 — 200e' - 5t
Pé lgi nhuin 1 mé dat cyc tri thi:
9100 ~200¢™ ~5t)=0
dt
< e =0,025
= 1=3,69gid
X, = 0975

Suy ra:
Loai nhuin trong 1 mé = 195 — 100 — 23,45 =%$71,55 / mé
Loai nhuan trong 1 ngay = 71,55 (24/4,69) = $367 / ngay
¢) Tim diéu kién van hanh d€ t6c do thu loi nhuan la t6i da va tinh loi nhuan thu
dugc theo ngav.

Téc do thu lgi = Loinhuin theo me  100-200e™ -5t

Thoi gian 1 mé t+1

Dé 18¢ do thu loi nhuan 12 6i da thi:

i[mo-zoo::"-a]_o

dt t+1
., 200e =s)(1+)-( 00-200¢” -51) _ o
(1+1)
. 108
e =
442t

Gidi phuong trinh trén bang phuong phép thir va sai s6 nhan duge t = 2,07
Tir phuong trinh (i) suy ra X, = 0,874 suy ra:

Loai nhuan trong ngay = (200(0,874) — 100) % — 3(24) = $464.,5 / ngay
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Bai 10.4
Téng chi phi sx trong 1 gity=Chi phi nguyén liéu trong 1 gidy + Chi phi van hanh sx 1 gios
$=Fy$,+VS,
Mat khac:
1000
o FGXa  _AX, )" 000
kC.—\o(l—X;\) (I)(])(l“ xx\) 1-X,
Suy ra:
400 100
$,=——+
X, 1-X,

Dé gid thinh san xudt 12 thap nhat thi:

a3,

=0
dX ,
o100 -4+ 1 |0
XL (-%,)
=>3X] -8X, +4=0
2
=X, =—
Vay: A3
Fuo =lg9;{—}~: 1500 mol / gits
73
v =19 3000 1it
1-2
3
Gidthanh sdnxudt R (§, )= S, = 1 400+100 =%$0,9/molR
1000 1000 2/3’ 12

3
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Bai 10.5

Loi nhuan thu duge trong moi gid duge tinh nh sau:
$I =l:‘R $t - FA0$A - V$|n
Mat khdc, déi véi thiét bi IMR:

T = CAOV :CAOXA

FAIJ (_ rA)
= V — FAUXA
(_' rA)
Fo=F X,
Suy ra:
$, =1000X, -100- 200X,
' (" rA)
Diéu kién dé€ gid tri loi nhuan thu duoc dat cue trj la:
ds, -0
dx ,
< [IOOOX,‘—IOO—-ZB(-]-X—"Jzﬁ
A (' A )
=X,=07

D4 thi bi€u dién sy phu thudc cda lgi nhuan thu duge vio dé chuyén hod
ciia phan ting:

o
f

0 04 x 08
Xa

Hinh 10.1
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Vay, téc do nap liéu, thé tich thiét bi t6i wu va tdc do thu loi nhuan tai diéu
kién van hanh dé dugc xac dinh nhu sau:

F, =1000 {0,7)=700 M
£iy
v - 1000X, :100(:1(0,7'):_}.00 it
(_ rA) 150
$, = 3460 / giy
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