BAI THi NGHIEM SO 6
CHUNG LUYEN HON HOP HAI CAU TU

1. MO PAU

Chung luyén 12 phuong phap tach hén hop 1ong thanh cau tir riéng biét dua trén
co s do bay hoi khac nhau ctiia cac hon hop 16ng do tic dung cia nhiét. Chung luyén
duoc coi 1a mot trong cac phuong phép tach quan trong trong cong nghiép hoa chat.

Qua trinh chung luyén duoc tién hanh trong céc thap loai dém hoic loai dia. Khi
lam viéc, hoi di tir dui 18n tiép xdc voi long chay tir trén xudng. Trén trong dia cho cac
thap dia hodc & tai trong tiét dién cua thdp dém, do nhiét d6 cua pha hoi di tir dudi 1én
cao hon nhiét d6 cua pha long di tir trén xudng nén sé& dién ra qua trinh trao do6i nhiét:
mot lwong nhiét dugce truyén tir pha hoi sang s& 1am bay hoi mét phan pha long (cha yéu
la ciu tir d& bay hoi) con ban than pha hoi khi mat nhiét s& ngung tu mot phan (cha yéu
la cau tir khé bay hoi). Qua trinh ngung tu va bdc hoi trén dugc 1ap di 1ap lai nhiéu lan
s& lam giau cu tir kho bay hoi trong 1ong chay vé day thap va lam giau cau tar dé bay
hoi ¢ trong hoi di 1én dinh thap.

Qua trinh chung luyén c6 thé tién hanh lién tuc hodc gian doan. Do d6 hé thong
chung luyén duogc phan thanh hé thong chung luyén lién tuc va hé théng chung luyén
gian doan.

Pé danh gi4 hiéu suét cua thap chung luyén c6 thé dung khéi niém dia ly thuyét
(bac thay doi nong do dia ly thuyét).

1.1. Pia ly thuyét (bac thay ddi nong dd ly thuyét)

Khéi niém vé dia ly thuyét dé chi diéu kién 1am viéc ly tudng cia mot doan thiét
bi khi cac dong pha di ra khoi doan thiét bi ndy s& ¢ trang thai can bang pha vé&i nhau
(Hinh 1).
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Hinh 1: Biéu dién dia Iy thuyét trén do thi x-y
X- ndng d6 (phan mol) cia cau tir d& bay hoi trong pha long
y- ndng d6 (phan mol) cua ciu tir d& bay hoi trong pha hoi



1.2. Phwong phéap dé thi dung dé xac dinh sb dia ly thuyét NLt (phwong
phap McCabe - Thiele) cia thap chwng luyén lién tuc

Dé xac dinh dugc s6 dia ly thuyét NLT cta thap chung luyén lién tuc hdn hop
hai cu tir bang phuong phap db thi can phai tién hanh xay dung dudng can bang pha
long - hoi (theo sé liéu thue nghiém) va duong ndng do 1am viéc cua doan chung va
duong ndéng do 1am viéc cua doan luyén cua thap trén do thi x-y.

Khi xay dung dudng néng do 1am viéc cua doan luyén va cia doan chung cua
thap chung luyén (Hinh 2) thuong chap nhan cac gia thiét sau:

e Thiét bi ngung tu trén dinh thap khdng 1am nhiém vy tach hén hop (ngung tu toan
phan). Khi d6 Yo =X,

e Thiét bi dun bay hoi d4y thap khong lam nhiém vu tach hon hop. Khi do y,, = x,,;

e Luu luwong cac dong mol cua pha long va pha hoi doc theo chiéu cao cua ting
doan thap 1a khdng doi (diéu kién nay chi ding khi 1 mol céu tir A ngung tu s&
lam bay hoi 1mol ciu tir B hay n6i cach khac 12 an nhiét hda hoi mol cua ciu tir

A va B bang nhau M2 = s,

Céc gia thiét trén dan dén duong ndng d6 lam viéc ciia doan chung va doan
luyén ciia thap 1a duong thang va hai duong ndy cat dudngchéo ciia hinh vuéng trén do
thi x-y tai cac diém A (Xp, Yp) V& C (Xw, Yw) (Hinh 3).

Phuong trinh dudng ndng do 1am viéc ciia doan luyén:

R X,
=——X+
R+1 R+1

Yo

Phuong trinh dudng ndng do 1am viéc cia doan chung:
R+F/P  1-F/P
Ye = X+ Xw
R+1 R+1

& day: F - Nang suat cta thap theo hdn hop dau, Kmol/s
P - Luong san pham dinh, Kmol/s
R =%- Chi s6 hdi luu

Xp, Xw - Nong do san pham dinh va san pham day (phan mol) (tinh theo cau tir
dé bay hoi)
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Hinh 2. So' d6 nguyén Iy ciia thap ching luyén lién tuc hon hop hai cdu tir
1 - Poan luyén
2- DBoan chung
3 - Thiét bi ngung ty trén dinh thap
4 - Thiét bi dun bay hoi day thap
5 - Thiét b gia nhiét hdn hop dau
6 - BO khdng ché hoi luu

Khi hdn hop dau F vao thap ¢ trang thai 1ong va tai nhiét do sbi tsr ctia hdn hop
nay thi hai dudng ndng d6 lam viéc ciia doan chung va doan luyén cat nhau tai diém B
(XF, YF).
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Hinh 3. Xac dinh s6 dia ly thuyét Nt ciia thap chung luyén bang phwong phap Mc
Cabe — Thiele
Trén hinh 3:  dwong AB |& dirong nong dé \am viéc ciia doan luyén
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dwong BC 1a dwong nong dé 1am viée ciia doan chung
Pé xac dinh s6 dia ly thuyét Nit giita duong nong do lam viéc va dudng can
bang pha tién hanh vé cac tam giac trong khoang nong do Xw Va Xp. S6 tam giac dung
dugc do6 chinh 1a s6 NLT céan tim.
1.3. Xac dinh sb dia ly thuyét nhé nhat NLtmin & ché d9 hdi lwu hoan toan bang
phwong phap dé thi (phwong phap Mc Cabe-Thiele)

Khi cho thap 1am viéc & ché do hoi luu hoan toan (lwong san pham dinh P = 0)
thi chi s6 héi luu R = % =o0. Khi o lim Rl+1 =1va dudng 1am viéc cua toan bo thap
chung luyén s& tring véi duong chéo cua hinh vuéng trén do thi x — y (Hinh 4).

D@ dang nhan thay khi R =056 dia Iy thuyét cua thap s& nho nhat (NLTMin).

Néu biét s6 dia thuc t& NTT cua thap va sau khi xac dinh dugc s dia 1y thuyét
NLTMin c6 thé xac dinh duoc hiéu suat chung ctia thap & ché do hdi luu hoan toan.
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Hinh 4. Xdc dinh s6 dia 1y thuyét nhé nhdt Nitvin bang phwong phdp Mc Cabe-
Thiele

1.4. Xac dinh s dia 1y thuyét nh6é nhat Nitvin dwa vao phwong trinh Fenske -
Underwood

Trong truong hop néu can bang pha long hoi tuan theo dinh luat Raoult (dung

M ~ Const )

dich gan voi dung dich 1y tudng va hé sb bay hoi twong ddi o = I—%)
XI{L—X



thi s6 dia 1y thuyét nhé nhat Nitmin c6 thé xac dinh dugc theo phuong trinh Fenske —
Underwood.
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Hinh 5. D6 thi dung dé thiét ldp phicong trinh Fenske — Underwood

Theo dinh nghia cta hé sb bay hoi twong di cho dia thir nhat ta c6 (Hinh 5):

Yo _ Y2 _, % @
1_y1 l_yz 1_X2

Mit khac khi chi s6 hoi luu R= duong ndng d6 lam viéc tring véi dudng

chéo hinh vudng nén: Yi=% (b)
Két hop hai phuong trinh (a) va (b) s& dugc:
Xl X2
= C
1-x 1-x, ©
Tuong tu cho dia thu hai:
yz — y3 —_=q X3 (d)
1-y, 1-y, 1-x,
Vi y, = Xx,nén tir (d) ta co:
X?_ X3
= €
1-vy, 1-x ©
Két hop phuong trinh (c) va (e) s& dugc:
Xy 2 X3
=a
1-x 1-x, ®

Trong trudng hop tong quat, khi sé dia 1y thuyét ctia thap 1a NLtmin, ndng do cua
cau tir d& bay hoi trén dinh thap X, = X, va ndng d¢ cta ciu tir d€ bay hoi & dia cubi
cung cua thap la xw ta co:

XP — aNLTMin XW
1-X%, 1-x,

Tir phuong trinh trén s& nhan dugc phuong trinh Fenske - Underwood ding dé
xéc dinh sb dia 1y thuyét & ché d6 hoi luu hoan toan cua thap chung luyén:



Xp (1_ Xw)
(1 —X p ) Xw
Ina
Phuong trinh Fenske — Underwood thudng ding dé xac dinh hiéu suit cia thap

N LTMin —

chung luyén loai dia. Khi ding phuong trinh trén dé xac dinh Nitmin cta thap thuong
chon hdn hop hai ciu tir gdn voi dung dich 1y tuong va cho thap 1am viéc & ché do hoi
lru hoan toan (R = o). Khi thap d3 lam viéc 6n dinh, tién hanh x4c dinh ndng d6 x, va
Xw cta ciu tir d& bay hoi trén dinh va & phia day thap. Sau d6 4p dung cong thirc Fenske
— Underwood dé tim s dia 1y thuyét nho nhat Nitmin. Biét s dia thuc t& Nt7 s& tinh
duoc hiéu suit n cua thap ¢ ché d6 hoi luu hoan toan.

Hé sb bay hoi twong d6i a co thé xac dinh gin ding theo cong thirc:

loga = 9@
T +T,

Hé sd bay hoi twong ddi o tim dugc theo cong thire trén s& cang chinh xac khi sy
khac nhau vé nhiét d6 so6i Ts va Ta cta hai cdu tir A va B cang nho. Cong thtic trén c6
thé dung dé xac dinh hé sd bay hoi twong dbi o khi thiéu cac sb lidu vé can bang pha
long — hoi cua h¢ dang xét.

2. THi NGHIEM
2.1. Muc dich thi nghiém
e Lam quen véi hé théng chung luyén, cau tao thap chdp va cach van hanh hé théng
thiét bj chung luyén.

e Nim dugc phuong phap tién hanh thi nghiém, biét phuong phép 1y s liéu thuc
nghiém va xir Iy s6 liéu thuc nghiém.
e Xéc dinh s dia Iy thuyét NLTMin, hiéu suit chung ciia thap chung luyén loai dia
& ché do hdi luu toan phan.
2.2. So' @6 h¢ thong thi nghi¢m

(Sinh vién fw vé so do hé thong thi nghiém)

2.3. Vé cdu tao mdt dia ciia thap chung luyén loai chép

2.4. V& so' @6 dwong di ciia pha hoi va 16ng trong thap chung luyén loai dia chop
(vé hai dia lién ké sau dé biéu dién dwong di va sy tiép x(c pha ciia pha léng va
pha hoi)

2.5. Bang s6 liéu cin bang pha l6ng- hoi ciia h¢ rwgu methylic - nwéc tai ap suét p
=760 mmHg



Xr(f:;?“ 0| 5 | 10| 20|30 |40 |50 |60 |7 |8 | 9 | 100
y*rggl'f‘“ 0 |268|418|57,9|665|729|77,9|825| 87 |91,5]958 | 100
toi | 100 | 92,3 | 87,7 |8L,7| 78 | 753 |73.1|71,2|69,3|67,6| 66 |645
KET QUA THI NGHIEM
Chung luyén hon hop:..........coooeeiiiiiiniii,

Tai ap sudt p =
Nong d6 hdn hop trong binh chung trudce khi tién hanh thi nghiém (phan mol) xr =

Ché do 1am viéc R =

Thoi | Nhiét do | Nhiét @0 | Nhiét @0 | Nhiét @0 | Nhiét d0 | Nhiét do | Nhiét do
gian taidial, | taidia3, | taidia5, | taidia7, | taidia 9, |taidia 11, | trén dinh
TA2 TB1 TB2 TE1 TE2 TF1 thap, TF2
Béng nong d6 twong tng trén cac dia:
Trén dinh
Pia Pial | Pia3 | Pias | Pia7 | Pia9 | Piall r‘:ﬁécsn

Nhiét do

Nong d6 (phan mol)

2.6. Xir Iy cac so liéu thye nghiém

a. Xac dinh s dia 1y thuyét N Tmin bang phuong phap db thi.

b. Xéc dinh s dia 1y thuyét Nitmin bang phuong trinh Fenske — Underwood




c. Hiéu suét chung cua thap

2.7. Nhin xét két qua

e Cho nhén xét vé& phuong phap d6 thi va phuong phap Fenske — Underwood duing
dé xéc dinh NLTmin.
e Cho nhén xét vé hiéu suat chung ctia thap chung luyén loai dia chop.



