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MUC TIEU MON HOC

- Trinh bay duwoc dinh nghia va phdan
logi dworc cdc qud trinh truyén khéi.

- Trinh bay cdc biéu dién thanh phén
pha

- Trinh bay dwoc qud trinh khuéch tdn,
déng luc khuéch tdn.

- Lam cdc bai tap lién quan dén
chuong.



Chuong 1: Nhirng Kién Thirc Co
Ban Cua Qué Trinh Truyén Khoi

|. Pinh nghia va phan loai cac qua trinh
truyén khoi

1. C4c biéu dién thanh phan pha

111. Can bang pha

IV. Qué trinh khuéch tan

V. DOng luc khuéch tan

VI. Phuong phap tinh thiét bi truyén
khoi



|. Pinh Nghia & Phan Loai

1. Dinh nghia:
Qua trinh di chuyén vat chat tir pha
nay sang pha khdc khi hai pha tiép
xuc truc tiép voi nhau goi la qua
trinh truyén khéi hay qua trinh
khuéch tan.



|. Pinh Nghia & Phan Loai
2. Phan loai:

‘Hép thu  *Két tinh
‘Chung  °Say

‘Hap phu °Hoa tan
“Trichly °Trao doi ion



I1. C4c Biéu Dién Thanh Phan Pha
1.Cac loai nong dé thanh phan

a. Thanh phan phan mol (x,y)

b. Thanh phan phan khoi lwong ( y , X
¢. Thanh phan ty s6 mol (X,Y)

d. Thanh phan ty s6 khoi lwong (Y X)
e. Nong d¢ mol (G, L)
f. Nong do khoi lwgng G, , L,




11. C4c Biéu Dién Thanh Phan Pha
Goi

G, L : suat lwong mol cua pha y (pha khi), pha x (pha léng), ,

kmol/h

G; L; suat lweng mol cuia cau tlr dang xét trong pha y, pha x,

kmol/h

y, X :néng dd phan mol chia ciu tlir dang xét trong pha y, pha x

Y, X : néng d6 ty s6 mol cua ciu tlr dang xét trong pha y, pha x

V, Vy: lwu lwgng thé tich pha x, pha y, m3/h



I1. C4c Biéu Dién Thanh Phan Pha

6 Lt suat lwong k/lwong cha pha y (pha khi), pha x (pha long), ,
kg/h
G, , L, :sudt lwgng k/lwgng cua cau tir dang xét trong pha y, pha x

kmol/h

; , X : nbng dd phan k/lwgng cla ciu tir dang xét trong pha v,
pha x

v X : néng do ty so k/lwong chia cau tlr dang xét trong pha vy,
pha x

i: cAu tlp bat ky cta hon hop



11. C4c Biéu Dién Thanh Phan Pha



Thanh phan khoi lwvong

Néng dd ty sé mol

Nong do ty s6 khéi lwong

Nong do mol

Nong do khoi lwong

5 _ G
<)
y=_2
G -G,
v=-_%
G -G
Gi
Cy_vy
~_G,
Cy:\/—



I1. Céc Biéu Dién Thanh Phan Pha

2. Quan hé giita cac néng do thanh phan pha

X y
X=X _1:=_M‘* ] e _Mﬂ )
V= 1 r l-x oy 11—y
y—=1 4 L
M, Mg M, M,
X=X el xM ol V.M,
}-_}5 I...':'lf{d +(1—IZ]JH-E ’ }"..f,'ffd-F(]—}’]..'.ﬁnffE




11. Céc Bi¢u Dién Thanh Phan Pha
2. Quan hé giira cac néng do thanh phan pha

r— X -
;'fzi }f-zi
y—=Y —-X —y
%‘}% raka PV
y=7r 1-x -V




I1. C4c Biéu Dién Thanh Phan Pha

2. Quan hé giita cac néng do thanh phan pha

X>x - X - 7
_ _ X= — ;L.':—_
F— ¥ 1+X 1+Y
X—=x ¥

F—=y 1+X 14T




11. Cac Biéu Dién Thanh Phan Pha

2. Quan hé giita cac nong do thanh phan pha




I1. Cé4c Biéu Dién Thanh Phan Pha
BAI TAP

Bai 1. Hon hop dung dich bao gom Etanol va
nwdc, trong dé etanol chiém 30% thé tich,
nhiét do lam viéc 20 do C. Xac dinh:

a. Thanh phan phan khéi lwvong.

. Thanh phan ti s6 mol

Thanh phan ty so6 khéi lwong

. Nong do mol

. Nong do khoi lvong

m o0 T



I1. Céc Biéu Dién Thanh Phan Pha

BAI TAP
Ta c6: Thanh phan thanh phan mol:

X —
C,HOH 0.3

a, Thanh phan phan khoi lvong:
)_(: X*Metanol
X* etanol T (1 X)

~0.3%46
0.3*46 + (1-0.3)18

nuoc

=0.523kg/ kg




I1. Céc Biéu Dién Thanh Phan Pha

BAI TAP
b, Thanh phan ty s6 mol

X = B 0.3 =0.43mol / mol

1-x 1-0.3
¢, Thanh phan ty s6 khoi lwong
X*M oy 0.3%46
(1-x)M 0.7*18

nuoc

X = =1.1kg/ kg



I1. Céc Biéu Dién Thanh Phan Pha
BAI TAP
d, N("ing do mol:
Tw nhiét do20°C tra bang ta dwoc:
petanol — 789kg/m3
Pauoc = 998kg/ m’
1 X 1—Xx

—= + > p=924kg/m’
/0 petanol pnuoc

C, = %0 =10.7kmol/m’
XM etanol y.: (1_ X)M

NUoC



I1. C4c Biéu Dién Thanh Phan Pha

BAI TAP
e, Nong d6 khoi lwgng

C, = M eanor/2 = 492,4kmol/ m’
XM etanol T (1_ X)M

nuocC



I1. Cac Biéu Dién Thanh Phan Pha
BAI TAP
2. Chon don vi dung ng vi loai thanh phan

phan mol
a. kmol CO, / kmol hén hop khi

b. mol CO, / mol nwéc
c. kg NaOH / kg hon hop
d. kg NaOH / kg nu¢c



I1. Céc Biéu Dién Thanh Phan Pha

BAITAP
Bai 3 (BTVN)
Mot hon hop Etanol - Nwée, trong do6 ti so
gitra s6 mol Etanol trén s6 mol Nwéc bang
52%. Xac dinh ti s6 khoi lwo'ng, néng do phan
mol, nong d6 khdi lwong ctia Etanol trong hén
hop.
Liy két qua ty sd khoi lwong, xac dinh néng do
phan khoi lwong va ty s6 mol, néng dé phan mol,
cua etanol trong hon hop (xem nhw dir liéu trén
chuwa cd).




[11. Can Bang Pha
1.3.1. Khdi niém vé cin bang pha:




N -Goi (Px1 Py
111. Can Bang Pha |, .5 oha l6ng

va pha khi

@OMAQ Kk@ -X,Y |3 nc“)ng do cua
™ ammoniac trong

pha long va pha khi
- V,,V, lavan toc
cua pha khi vao
long, va cua long
vao khi

NHIET PO
VA AP SUAT
KHONG DPOI

Ban dau, x =0, y>0




111. C4n Biing Pha

@OMAQ KHONG Qua trinh truyén
KHi ne 3

khoi xay ra
ﬁ — Vi =V,

-y giam dan, x
tang dan

NHIET PO
VA AP SUAT
KHONG POI




—g—l 11. Can Bang Pha Qua trinh can bang

dong
AMMONIAC+ KHONG X3
KHIi > y Tha be
Z\
V, =V, X = Xep

MallU210) Tai trang thai can
VA AP SUAT y )
KHONG PO bang pha, qua

trinh di chuyén
vat chat gilra hai
pha la bang nhau




111. Cén Bang Pha

1.3.1. Khdi niém vé cin bang pha:

= Tai moi diéu kién xac dinh sé ton tai mot madi quan
hé can bang gitra ndng dd cua cau tl trong hai pha va
duwoc biéu dién bang duong can bang
= Khi can bang thi sw khuéch tan tong cdong cla hai
pha bang 0
= Khi chwa can bang, sé& xay ra qua trinh khuéch tan
chia ciu tlr gilira hai pha dé dwa hé vé trang thai cin
bang

= Gid&i han chia qua trinh truyén khoi la khi hé dat
trang thai can bang



111. Can Bing Pha

Chiéu khuéch tan cta cau tr sé tuin theo quy luat:

N&unhwy<y, - Vat chat chuyén tir pha @, vao
pha ©

Y

vat chat chuyén tir pha @ vao
pha ©_

Chét phén bé sé di vao pha nao cé6 néng
dé lam viéc thdp ho'n néng dé cén bang

Néunhwy>y, -



111. Cén Bang Pha

Bai 1: Trrong ho'p nao sau day vat chat
chu yéu chuyeén twr pha x sang pha y?

a. X< X
b. X=X
C. X>X,,

d. Khong xac dinh



111. Cén Bang Pha

1.3.2.Quy tac pha

Quy tac pha cho phép xac dinh c6 thé thay doi bao
nhiéu yéu t6 ma can bang khdng bi pha huy.

C=k-@+n

Trong do:

C: bactw do

% s6 pha trong hé

k: sO cau tir doc l1ap trong hé

n: sd yéu td anh hwdo'ng dén can bang cua hé




1.3. Can Bang Pha

1.3.3. Cdc dinh ludt vé cén bang pha

Dinh ludt Henry: Do6i v&i dung dich ly twong ap
sudt rieng phdan p cta khi trén chat ldng ty 1é vJi
phdn mol x cia né trong dung dich

p = H.X

H 13 hang s6 Herry, cé don vi la ap suat, phu
thudc vao tinh chat cua khi, long, nhiét do



1.3. Can Bing Pha

1.3.3. Cdc dinh luét vé cén bang pha

Dinh ludt Raoult: Ap sudt riéng phdn clia mot
ciu t& trén dung dich bang dp sudt hoi bdo hoa
cua cdu tw do (& cung nhiét dd) nhén v&i néng
dé phdan mol cta ciu t&r do trong dung dich

P = Pypi-X




111. Cén Bang Pha

O trang thai can bing, ta co:
Dinh luat Henry: p* =H.x
DPinh luadt Raoult: p* =P°.x
Theo Clapeyron va Dalton, ta cé:p™* = P.y*

Phwong trinh cin bang:
y*=(H/P)x
y*=(P°/P)x



111. BAl TAP

1. MOt dung dich ly tuwong tuan theo dinh luat
Henry cé hang s6 Henry la 950 mmHg, ap
suat lam viéc cia hé 860 mmHg, néng dod
pha long bang 0,28 phan mol. Xac dinh néng
dé cén bang cda pha khi.

Ta co:

H =950 mmHg=1.25 atm

P=860 mmHg = 1.13atm

x= 0.28mol/mol

- Néng d6 can bang pha khi: y_,




111. BAl TAP

Théng qua phuong trinh duwong can
bang ta cd ndng do can bang cla
pha khi.

y =(H/P)x
=(1.25/1.13)0.28
= 0.31 mol/mol



111. BAl TAP

2(BTVN). Mot dung dich ly tweng tuan theo
dinh luat Raoult cé ap suat hoi bdo hoa bang
680 mmHg, ap suat lam viéc cua hé 735mmHg.
Xac dinh néng dé cédn bang cua pha khi khi
néng do pha ldng bang 0,33 phan mol.

Ta co:
Do = 680 mmHg = 0.89 atm

P =735 mm Hg =0.97 atm

X = 0.33 mol/mol




111. BAl TAP

Théng qua phwong trinh dudng can bang ta cé
nong do can bang cda pha khi.

Pon o — 989 5 33 _ 5 3mol / mol

P 0.97

ycb —



V. Qué Trinh Khuéch Tén

1. Khuéch tan phén tl

- Xay ra trong 16p mang é ché d¢ chuyén
dong dong

- Pong luc la chénh 1éch nong do gitra hal
bé miit tiép XUC Khuéch tan tir noi nong do
cao dén noi nong do thap trong lép mang

- Xay ra rat cham.

- Phu thudc vao bé mdt, thoi gian, néong
do...



V. Quéa Trinh Khuéch Tén

2. Khuéch tan déi luwu

" Xay ra trong nhan pha & ché dd chuyén
dong xoay

= Xay ra la nho sw xao tron cua cac phan tw
trong dong

"pong lwc cha qua trinh khuéch tan doi lwu
la sw chénh léch néng dd trong nhan va néng
do bé mat tiép xc.

Khuéch tan phén tu quyét dinh téc dé cho ca qua
trinh-khuéch-tan




V. Qué Trinh Khuéch Téan

BTVN
Qua trinh truyén khoi xuyén pha la gi?




V. Pong Luc Khuéch Tén

Néu tinh theo pha @,
Ay =y* -y Ay
hay Ay=y-y*

Néu tinh theo pha @,

AX = X* — X

hay Ax=x-x*

Y




V. Pong Luc Khuéch Tén
1.Phwong trinh truyén khoi

Van toc clia mot qué trinh nao cdng
ty lé thuan voi dong luee va ty 1é
nghich v&i tro luce.

Trong qua trinh truyén khoi déng luec
& hiéu s6 nong dé va trd luc 1a sw
can tré chat khuéch tan chuyén déng
qua lwu thé



Phuong trinh truyén khoi:

G =K, xtxF XAy, =K, x7xF xAX,
Trong do:

- G: lru lwong mol cla cau ti truyén tir pha
nay sang pha kia kmol/h_222?

-k, k,: hé sO truyén khaoi tinh theo ndng dd
pha khi va pha long mol/s.m? (don vi dong
luc)

Ay, AXy, : dONg luc trung binh cua qua trinh
F: bé mat tiép xuc pha, m?

T :thoi gian truyén khoi




2.Dong lwc trung binh

- Péng lwc cha qua trinh thay doi tir dau
dén cudi nén khi tinh toan phai dung
dong lwc trung binh.

-Khi dwéng can bang |a dwdong cong thi
tinh theo déng Iwc trung binkh tich
phamn.




2.D0ng lwc trung binh

- Khi dwong can bang la dwéng thang
thi tinh theo dong luwc trung binh logarit.




2.D0ong lwc trung binh

BAI TAP

1. Qua trinh truyén khoi ngwoc chiéu c6 duong
am viéc la dwong thang y=0,35.x+0,6; ndng do
ohan mol ctia dong long vao va ra khoi thiét bi
an luot la: 0,2mol/mol va 0,6mol/mol. Xac
dinh dong luc trung binh cia qua trinh truyén
khoi theo pha khi, biét phuong trinh duong
can bang y=1,1.x.




2.D0ng lwc trung binh
BAI TAP
Ta co:
Phuwong trinh duong lam viéc: y=0,35.x+0,6
Phuong trinh dudng can bang: y=1,1.x

Xq =0.1 mol/mol
X. = 0.6 mol/mol

= Tinh dong lwc trung binh cta qua trinh
truyén khéi Ay, Ay, — Ay,

A
In

Ay,

Ay, =




2.D0ng lwe trung binh
BAI TAP
Vi day la qua trinh truyén khoi ngwoc chiéu nén Thé
va X,10 |x_ fong trinh lam viéc ta co:
Y, =0,35% x_ +0,6
=0.35*%0.6 +0.6
= 0.81 mol/mol
yc =O,35* Xd +O,6
=0.35*%0.1 +0.6
= 0.635 mol/mol



2.Dong lwc trung binh

BAI TAP
Thé X, Va X vao phuong trinh can bang ta cé nong
do pna hol can bang:

y, =1,1.x_,=1.1*0.6 =0.66

y. =1,1.x, =1.1*0.1=0.11
Pong lwc truyén khoi:

=|y, —y's | =[0.81-0.66/ = 0.15mol /mol

Ay, =

=(0.635-0.11 = 0.525mol / mol




2.Dong lwc trung binh
BAI TAP
Vi dudng can bang 1a dudng thang nén dong

lwe trung binh cda qua trinh truyén khoi tinh
theo cong thurc:

Ay, —Ay, 0.525-0.15
Ay, 0525

Ay, 0.15

C

Aytb =




2.Dong lwc trung binh
BAI TAP 2 (BTVN)

Mot qua trinh truyén khdi ngwoc chiéu co
dwdng lam viéc 1a dwdng thang y=0,4.x+0,1;
nong dé can bang cla pha khi tai dau vao va
dau ra cla thiét bj tinh theo phan mol lan lwot
la: 0,41mol/mol va 0,86mol/mol. Xac dinh déng
lwe trung binh cta qua trinh truyén khoi theo
pha 18ng, biét phwong trinh dwérng can bang
y=1,1.x.



V1. Phwong Phap Tinh TBTK
1. Tinh duwong kinh

D= v
\/O,785WO

Trong do, V, @, la luu luvgng thé tich (m3/s) va van toc
trung binh (m/s) cGia pha lién tinh trén toan bo tiét dién
thiét bi.

Théng thudng trong céc qua trinh truyén khoi thi pha khi
la pha lién tuc. Ngoai ra, nhitng qua trinh khéng cé pha
khi thi pha long duo’c xem la pha lién tuc.




2.Tinh chiéu cao

La phan chiéu cao lam viéc
ctia thap, kich thudc phan trén
va dudi tuy thudoc nhirng bo
phan duoc lap & do.



2.Tinh chiéu cao

2.1. Tinh chiéu cao theo
phuwong trinh truxén khoi



2.2. Tinh chiéu cao theo bac thay doi

A A
nong do
Y
A
Yol - _
Puong lam viéc
Yol Puwéng can bang

Bac thay dbi néng
dong trén do thi x-y la
moét khodng thé tich
ndo dé cua thiét bij
trong dd tién hanh
qua trinh truyén chat
sao cho néng dé cua
cdu t phén bé khi ra
| khoi thé tich dé bdng

x.x—. noéng dé di vao thé
tich nay



2.2. Tinh chiéu cao theo bac thay doi
nong do
* SO bac thay d6i néng do goi la s mam ly
thuyét (hay con goi la s6 dia ly thuyét) dwoc
xac dinh bang phuvong phap do thi.
- Trudc hét phdi xac dinh bang dudng can bang
va duong lam viéc .
- Xac dinh bac ly thuyét:
\ Trong d6,\ la hé so hiéu
|/|[ =—r chinh thwong 13y tir 0.2
/ dén 0.9



2.2. Tinh chiéu cao theo bac thay doi
nong do

e Chiéu cao thiét bi duvoc xac dinh nhu sau:

Doi v&@i thap mam:

_afiab h: Khoang cach giita hai
H=b -D'w .
Doi v&i thap dém:

H=h.N,m

h0 - Chiéu cao tuong dwong vdi bac
thay d6i nbng dé




CAU HOI ON TAP
e —
1. Truyén khoi la gi?Yéu to nao quyét dinh dén toc
do truyén khoi?
Pong lwc cta qua trinh truyén khoi la gi? Khi qua
trinh truyén khoi xay ra, dong lwc clia qua trinh
truyén khoi sé xay ra nhu thé nao?
2. Khuéch tan d6i lwu 13 gi? Dong lwe cla qud trinh
khuéch tan doi lvu la gi?
3. Khuéch tan phan tir la gi? Pong luc cda qua trinh
khuéch tan phan tir l1a gi?Cac yéu tdo anh hwong dén
qua trinh khuéch tan phan ta?



CAU HOI ON TAP
- Qua trinh khuéch tan nao xay ra trong qua trinh
truyén khoi rat nhanh. Qua trinh khuéch tan nao
quyét dinh tdéc dd qua trinh truyén khoi?
4. Hay cho biét chiéu khuéch tan ctia qua trinh
truyén khoi: hap thu, chwng, trich ly long-1dng, trich
ly 16ng — ran, hap phu. say?
5. Cac biéu dién thanh phan pha?
6. Goi X, y la ndbng dd lam viéc trong pha x, v.
Trong treong hop nao, vat chat di chuyén tir pha x
sang pha y? Trudng hop nao vat chat di chuyén tw
pha y sang pha x? (x" va y* 1a ndng d6 can bang
trong pha x va y).



CAU HOI ON TAP
e —
7. Trong cong thirc tinh dwong kinh thiét bj truyén
khoi, luu lvong si dung la lwu lvgng cdia pha nao?
8. Biéu thirc cda dinh luat Henry?Hang s6 Henry phu
thudc vao yéu td nao? Biéu thirc cta dinh luit
Raoult?(ghi ro don vi tinh)
9. Tai trang thai can bang pha, ndng do ciu tl trong
hai pha cé dac diém gi? Qua trinh khuéch tan xay ra
nhu thé nao?
10. Cach xac dinh s6 mam ly thuyét trong tinh chiéu
cao thiét bi theo s6 bac thay déi néng d6?



