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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




NHUNG KIEN THUC CO BAN QUA TRINH
TRUYEN KHOI




BAI GIANG SO 1 SO TIET: 05

TEN BAI GIANG: NHUNG KIEN THUC CO BAN QUA TRINH TRUYEN
KHOI
MUC TIEU:

Nguoi hoc nam duge cdc khai niém ban dau vé ban chat cua cac qua trinh truyén

khdi, phan loai qué trinh chuan bi cho qua trinh hoc tiép theo.

I11. PO DUNG VA PHUONG TIEN GIANG DAY:

Gi4o trinh Qua trinh va thiét bi Truyén Khéi.

May chiéu overhead hoic projector.

IV. NOI DUNG BAI GIANG

1. Pinh nghia va phén loai (30 phut):

Trong cong nghi€p hoa hoc nhiéu qua trinh san xuat dya trén su tiép xuc truc tiép gitra

cac pha va su di chuyén vat chét tir pha nay sang pha khac. Qud trinh di chuyén vt chdt

tir pha ndy sang pha khdc khi hai pha tiép xiic truc tiép véi nhau goi la qud trinh truyén

khoi hay la qud trinh khuéch tan, qué trinh ndy déng vai trd quan trong trong cong nghiép

hoa hoc, thuc pham va cac nganh cong nghiép khac.

1-

2-

7-

Hép thu 14 qué trinh hat khi (hoi) bang chit 1ong, trong d6 vat chat di tir pha khi
vao long.

Chung 13 qua trinh tich cac hdn hop 10ng thanh cac cu tir riéng biét, vat chat di tir
pha long vao pha hoi va nguoc lai

Hép phu qua trinh hat khi (hoi) bang chat ran xdp, trong d6 vat chat di tir pha khi
vao pha ran.

Trich ly 12 qua trinh tach cac chat hoa tan trong chat 1ong hay chét rin bang chét
long khéc.

Két tinh 12 qua trinh tach chit ran trong dung dich vat chét di tir pha 1ong vao pha
ran.

Say kho 13 qua trinh tich nudc ra khoi vat liéu am vat chét di tir pha rin hay long
vao pha khi.

Hoa tan 1a qua trinh vat chat di tir pha ran sang 10ng.

2. Cac biéu dién thanh phin pha (45 phat):

Pha long Pha hei (khi)
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Pha long Pha hei (khi)

1. Phan khéi luong X i

L e

2. Phan mol x.li v =

L G

3. Ti sb khéi 1 X L Y G,
. Ti s0 khoi luong R E

4. Ti sd mol

5. Céc lién h¢

<

<]

AR IE

< |

Trong d6:  L,G: suit luong mol pha 10ng, pha hoi, kmol/h
L,G suit luong khéi lugng pha 1ong, pha hoi, kg/h
i cau ttr bat ky cuia hdn hop

3. Can bang pha (45 phiit):

1. Khai niém vé can bang pha:

Gia str co6 hai pha -/él pha -iép xtc voi nhau va cac cau tir phan b trong chiing
1a M. Gia sit luc dau chi c6 trong pha [ll6i ndng do 1a yy con trong pha [llknhong co
céu tir M, nghia 1a xy = 0.

Khi @6 cau tar M s& di chuyén tir pha -/éo pha -Qué trinh khuéch tan 1a thuan
nghich nén khi trong pha -:(') ciu tir M thi lap tic c6 qua trinh di chuyén nguoc lai.
Nhung téc do cua vat chat tir pha [[flfao pha [lllon hon tir pha 20 pha [l Qua trinh

di chuyén vat chat d6 thuc hién dén khi dat can béng dong, nghia la van tdc thuan nghich



bang nhau. Lic d6 ta c6 ndong d6 cau tir M trong pha -iat dén can bang. Goi xcb 1a
ndéng do cau tar M trong pha ‘at dén can bang c6 lién hé nhu sau: xcb = f(yw)
Néu nhu y < ycb — vat chét chuyén tir pha -'élo pha -
Néu nhu y > ycb — vat chét chuyén tir pha -'élo pha -
2. Quy tic pha:
Qui tic pha cho phép xac dinh c6 thé thay ddi bao nhiéu yéu t6 ma can bang khong bi
pha huy.
c=k-ln
Trong d6:  C - s6 bac tu do
.6 pha trong hé
k - s cau tr doc 1ap ctia hé
n — s6 yéu t6 bén ngoai anh hudng 1én cin bang cua hé
3. Cac dinh luat vé can bang pha:

Dinh Iudt Henry: Dbi voi dung dich 1y tudng ap sut riéng phan p cua khi trén

chat 16ng ty 18 véi phan mol x cta né trong dung dich
p=H.X (1.2)

H 14 hing sb Henry thr nguyén 1 thtr nguyén cua ap suat. Khi nhiét do tang thi H
ting. Véi khi 1y tudng phwong trinh duoc biéu dién bang duong thang con véi khi thyuc 13
duong cong. Néu x nho thi phuong trinh (1.2) 1a dudng thang.

Dinh ludt Raoult: Alp suét riéng phan ciia mot cau tir trén dung dich bang ap suit
hoi bdo hoa cua cau tr d6 (¢ cung nhiét do) nhin véi ndng dd phan mol cua ciu tir d6
trong dung dich

P = Ppni-X (1.5)

Trong do:

p - ap suat hoi riéng phan cua cau tir trong hdn hop hoi.

Poni- ap suat hoi bdo hoa cua cau tir & cung nhiét do.

X - phan mol x ctia cdu tir trong dung dich

ych = (Ppni/P).x
ycb = (H/P).x = m.x
4. Qué trinh khuéch tan (45 phat):
1. Dinh nghia:
Khi hai pha chuyén dong ti€p xuc v6i nhau do sy can tré cua pha nay do6i voi pha
kia, nghia 1a trén bé mit phan chia pha tao thanh hai 16p mang. Ché do chuyén dong

trong mang va trong nhan Ia khac nhau. Trong mang la chuyén dong dong vi thé goi 1a
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khuéch tan phan tir con nhan chuyén dong x6ay va goi 1a khuéch tan doi luu. Khuéch tan

trong mang rat cham so v&i trong nhan nén nd quyét dinh dén qua trinh khuéch tan.

n K%

P

Hinh 1.2. So dé biéu dién dong luc qud trinh truyén khoi

2. Bong luc qua trinh:

Qua trinh truyén khoi gitta cac pha xay ra mot cach tu nhién khi néng d6 1am viéc
va nong d6 can bang cta cac cAu tir phan bd trong mdi pha khac nhau. Hiéu sb giita nong
do lam viéc va né)ng dod can bﬁng got la dong luc khuéch tan hay dong luc truyén khdi, c6
thé biéu dién bang dd thi (Hinh 1.2)

Néu tinh theo pha -a c6 dong luc: HE.B nv: HEBB.
Néu tinh theo pha -a c6 dong luc: HE. B :HBEE.

3. Phuong trinh truyén khdi va dong luc trung binh:
Van tc clia qué trinh nao ciing ty 1¢ thuan véi dong luc va ti 16 nghich véi trd luc.

Phuong trinh truyén khéi co thé biéu dién nhu sau:

=k = I (1.6)

Trong do:
ky , kx 1a hé sb truyén khéi tinh theo ndng d6 pha -/él -
.b : .b — dong luc trung binh ctia qua trinh.
F — bé mit tiép xuc pha, m?
l- thoi gian truyén khéi.

Khi dudng can bang 1a dudng thang thi dong lyc trung binh theo 1dgarit theo pha

-/a -1hu: sau:
maupE mamp
IN gua IN e
B B
BB B B dong luc cudi va ddu theo pha -/é B

5. Phwong phap tinh thiét bi truyén khéi (30 phit — giing day, hwéng din):
1. Tinh dudng kinh thiét bi:

\Y

0,78!

(1.9)



trong dé: V — luu luong pha [l m%s;
Bl vin t6c pha llldi qua toan bo tiét dien thiét bi my/s
2. Tinh chiéu cao thiét bi:

- Theo phwong trinh chuyén khoi:
Mudn tinh theo phuong trinh truyén khoi trudc hét phai xac dinh hé sé truyén khéi ky,

Ky V& dong luc trung binh sau d6 tinh bé mat tiép xtc pha

F .FG‘ Hay F 'FEG

y b X b

Tir d6 tinh chiéu cao thiét bi H. Néu 1a thap dém thi:
F=I}, Hay la F =, m?

T&dérﬂtra:Hm,m H G ,m
y b f X b f

trong do: V- thé tich 1am viéc cua thiét bi, m®
. bé mit riéng cua dém, m?/m®
f — tiét dién ngang cua thiét bi, m?
- Theo s6 bdc thay déi nong dg:

YO
Ya

Ye

X Xc X
Hinh 1.3 Dé thi mé ta sé bdc thay doi nong do

Trudce hét phai xac dinh duoc duong can bang va duong lam viéc. Tir d6 ching ta
x&c dinh s6 bac 1y thuyét trén do thi Ny (duoc biéu dién trén do thi 1.3) sau dé xac dinh

s6 mam thuc té Ny
N, * Il b6 s6 hicu chinh (hidu sudt ngan) ldy tir 0.2 + 0.9
Chiéu cao thiét bi dugc xac dinh nhu sau:
- Dbi voi thap mam(dia): H —,m
h — khoang cach giira hai ngan, m
- Pbi voi thap dém(chém): H I m

ho — chiéu cao tuong duong mot bac thay doi ndong do



6. Huéng dén giai bai tip (30 phiit):
- Cac budc tién hanh bai toan.
- Cong thtrc sur dung.
- Két qua xur 1y.

- Yéu cau chung khi tién hanh bai toan cho chinh xac.

V. TONG KET BAI

- Qué trinh truyén khdi 1a qué trinh di chuyén vat chat tir vi tri nay sang vi tri khéc.

- Puong can bang quyét dinh dén ban chit va dong luc cho toan bo qué trinh truyén

khi.

- Y&u cau niam virng c4c cong thic tinh toén, bién doi, quan hé.

VI. CAU HOI VA BAI TAP VE NHA

1.

Hdn hop long chira 58,8% mol toluen va 41,2% mol tetracloruacarbon. Xac dinh ti s6
khéi luong X cta toluen.

Khoéng khi bdo hoa hoi nudc ¢ ap sudt 745mmHg nhiét do 34°C. Xac dinh 4p suét
riéng phan cta khong khi, phan thé tich va phan khéi luong cua hoi nudc trong hdn
hop khong khi hoi nuédc va ti sé khéi luong. Xac dinh khdi luong riéng cua khong
khi-hoi nude(so sanh vai khong khi kho).

Xéc dinh lugng axit sulfuric st dung dé lam kho khong khi trong diéu kién sau: Ning
sudt 500m*/h khong khi kho & diéu kién tiéu chudn. Ham luong 4m ban dau va cudi
lan luot 13 0,016kg/kgkkk va 0,006kg/kgkkk. Ham luong nuée ban dau trong axit 1a
0,6kg/kgaxit. Ham luong cubi 1a 1,4kg/kgaxit. Khong khi duoc 1am viée & ap suét
khi quyén.

Trén benzen véi nitrobenzen véi thé tich bang nhau cho moi cau tir. xac dinh khoi

lwong riéng ctia hon hop, ti s6 khoi lwong X cua nitrobenzen va nong do mole-thé

tich C.

VII.RUT KINH NGHIEM (Vé thoi gian, ndi dung,phwong phdp, chudn bi...)

T6 bd mon duyét Gido vién



Pham Dinh Dat



BAI GIANG SO 2 SO TIET: 05

I.  TEN BAI GIANG: HAP THU (HAP THU)
Il. MUC TIEU:

Nguoi hoc nam dugc cac khai niém, kién thirc co ban vé qua trinh hap thy, phan

loai va tng dung ciing nhu x4c dinh cac thong s6 co ban cta qua trinh.
I1l. PO DUNG VA PHUONG TIEN GIANG DAY:
- Giéo trinh Qua trinh va thiét bi Truyén Khdi.

- M4y chiéu overhead hoic projector

IV. NOQI DUNG BAI GIANG

1. Khai niém chung (30 phit):
1. Pinh nghia: hip thu 13 qta trinh hip khi bang chét 1ong, khi dwgc hit goi 1a chat bi

hép thuy, chét 1ong dung dé hat goi 1a dung moi ( Con goi 1a chit hip thy), khi khong

bi hap thu goi 1a khi tro. Qua trinh hap thu dong mot vai trd quan trong trong san xuat

hoa hoc, né dugc tng dung dé:

Thu héi cac cu tir qly
Lam sach khi
Tach hdn hop thanh ciu turiéng

Tao thanh san pham cudi cung

2. Yéu cau lya chon dung moi:

C6 tinh chat hoa tan chon loc nghia 14 chi hoa tan tdt cAu tir can tach ra va
khong hoa tan cac cau tir con lai hodc chi hoa tan khong dang ké. Day Ia tinh
chat chu yéu cua dung moi

D6 nhét dung moi bé. Do nhdt cang bé chét 1ong chuyén dong cang dé tré luc
s& nho hon va hé s6 chuyén khdi sé 16n hon.

Nhiét ding riéng bé it ton nhiét khi hoan nguyén dung moi

Nhiét do soi khac xa voi nhiét 6 soi ciia chat hoa tan nhu vay s& dé tach cdu tir
ra khoi dung moi.

Nhiét d§ dong ran thép tranh duoc hién tuong dong ran lam tic thiét bi

Khong tao thanh két tia, khi hoa tan tranh duoc tic thiét bi, va thu hoi ciu tir
don gian hon

it bay hoi mét mat it

Khong doc ddi véi ngudi, khong an mon thiét bi néi chung trong thuc té khong
c6 dung moi ndo dat dugc tat ca cac tinh chat trén. Khi chon ta phai dwa vao
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nhiing diéu kién cu thé cua san xuét. Du sao di nita thi diéu kién thir nhat cling
khong thé thiéu dugc trong bt ¢ trudng hop nio.
2. Can bang pha — @ hoa tan khi trong léng (30 phut):

Do hoa tan cua khi trong chat 16ng 1a luong khi hoa tan trong mot don vi chét 1ong.
D6 hoa tan co thé biéu thi bang kg/kg, kg/m>.g/lit..... Do hoa tan cta khi trong chat long
phu thudc vao tinh chét ctia khi va chét 1ong, phu thudc vao nhiét do moi truong va ap
xudt riéng phan cua khi trong hdn hop.

Muén tinh todn dugc qia trinh hap thu cin phai biét do hoa tan cta khi trong chat
16ng hay n6i mot cach khac can phai biét su phu thudc giira nong do khi & trong hdn hop
khi va léng

Su phu thude d6 c6 thé biéu thi bang dinh luat Henry-Pan tong nhu sau: Yg, = mx

Dbi v6i khi 1y tuong phuong trinh (2.1) ¢6 dang dudng thang. Pinh luat Henry-
Pantong kha pht hop vai khi thuc khi ndng do cua khi khong 16n 1am va d hoa tan nho .

Dbi voi cac hé thong khong tuan theo dinh luat Henry ta ciing ¢6 thé dung phuong
trinh (2.1) nhung khi d6 hang s6 can bang m 1a mot dai lugng bién ddi phu thudc vao
ndéng do x va dudng cin bang yq, = mx 13 mot dudng cong.

Khi tinh toan hip thy, ngudi ta thudng dung ndng d6 phin mol twong ddi trong

truong hop nay ta co :

Y . X
Tt Tk
Thay gia tri ciay va x vao phuong trinh ta c6 :

Y= mX
1 ) X

Nhu vay trong toa dd Y — X dudng nong do can bang s& ludn ludn 1a duong cong.
3. Can bang vit chit qua trinh hap thu (60 phut):
Khi tinh toan hap thu thuong ngudi ta cho biét lwong hon hop khi néng do dau va
nong do cudi cia khi bi hap thu trong hdn hop khi va trong dung moi
G, : lugng hdn hop khi di vao thiét bi hap thu kmol/h.
Yy :ndng dd dau cua hdn hop khi kmol/kmol khi tro.
Y. :ndng dd cudi cua hdn hop khi kmol/kmol khi tro.
Ly :lugng dung méi di vao thiét bi kmol/h
Xg :ndng do dau ctua dung mdi kmol/kmoldung moi
X :ndng do cudi ciia dung mdi kmol/kmol dungmoi
Gy :lugng khi tro vao thiét bi kmol/h

Thi lugng khi tro dugc xac dinh theo cong thirc sau day:
10



1
Gy = GyI.'_ =Gy (1-yq) (2.3)
d

Va phuong trinh cén bang vat liéu 13 ;
Gu(Ya-Ye )= La( Xe -Xq) (2.4)
Tir day ta xac dinh lugng dung méi can thiét

Ly = Gy ;_d=(_ (2.5)

c d
Luong dung mdi t6i thiéu dé hap thu duoc xac dinh khi nong do cudi cta dung
moi dat dén ndng d6 can bang, nhu vy ta co:

Limin = Gy Yo .C (26)

€ max d
Xemax -n0Ong d6 can bang tmg véi ndng do dau ctia hdn hop khi
Nong d6 can bang luon ludn 16n hon ndng do thuc té vi thé lvong dung moi thuc
té luén 16n hon lugng dung mai tdi thiéu thuong ta 1iy luong dung méi thyc té 16n hon
t6i thiéu khoang 20%
Luong dung moi tiéu hao riéng la

I— Ltr — Yd .C (27)

G, X .Zd

r c

Néu ta viét phuong trinh cin bang vat liéu d6i v6i khoang thé tich thiét bi ké tur
mot tiét dién bat ki nao do6 véi phﬁn trén cta thiét bi. Ta c6:
Gy (Y -Ye)= Le(X -Xg)
Tur day ta rut ra:

Le 2.8)

Y=Ltexa+y, -
G

tr tr
Luong dung moi, lwong khi tro cling nhu ndng d6 dau va nong do cudi 1 nhiing
dai lugng khong ddi nén phuong trinh (8) 1a phuong trinh duong thang c¢6 dang
Y = AX +B (2.9)
Trong do: A= éﬁ vaB=Yc - iXd

tr tr
Phuong trinh (2.9) goi 1a phuong trinh néng do lam viéc ctia qua trinh hap thy.
4. Cic yéu té anh hwong dén kich thuéc thiét bi trong qua trinh hap thu (30 phut):
Bay gio ta xét sy lién hé gifta lugng dung moi va kich thude thiét bi. Mudn thé ta hay

dua vao phuong trinh chuyén khdi. Gy = K,.F. Y4
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Xa X2

Trong diéu kién 1am viéc nhat dinh thi luong khi bi hap thu Gtk 1a khong doi va c6
thé coi hé sé chuyén khdi K, 13 khéng doi

Nhu vy bé mat tiép xtic F chi duoc thay doi twong Gmg voi su thay doi cua lYtb
sao cho tich s6 FYy, 1a khdng d6i

Bé mit F quyét dinh kich thudc thiét bi, do d6 F thay ddi thi kich thudc thiét bi
thay déi theo. Ta c6 thé khao sat sy thay d6i dong luc trung binh WY trén 46 thi Y-X. RS
rang khi  Xd, Ycva Xd cb dinh thi gia tri ndng d6 cudi ctia dung mdi quyét dinh dong
lyc trung binh ctia qua trinh, diém cudi cua duong lam viéc chi dugc dich chuyén tr A
dén A4

Vi du: Piém A gin xac dudng can bang luc d6 dong lyc trung binh s& nhé nhat .
Nhu vay dé tich s6 F Y, 12 khong doi thi F phai tang Ién .
Ly

Trén d6 thi ciing thay rang do doc cua dudng 1am viée (=) lic nay bé nhat, hay

tr
n6i mot cach khac 1a lvong dung méi bé nhit .Néu duong 1am viée cang dich vé phia truc
tung thi dong luc trung binh cang ting, ing voi nd bé mit tiép xtc F cang gidam va ta
cling thiy 15 1a d6 dbc duong lam viée cang ting, lvong dung méi cang ting va dén diém
A thi luong dung moéi s& vo cliing 16n nhu vay ta c6 thé két luan rang bé mat tiép xuc ti 18
nghich véi [lYtb va do d6 ti 18 nghich véi lugng dung méi tiéu tén .

Puong OA va OA4 13 hai dudong gidi han. Néu chon luong dung méi it nhat thi thiét
bi s& vo cing cao nhung néu chon luong dung mdi 16n qua dé cho bé mit F nho thi sé
khong kinh té hodc 1a chang thu duoc gi vi ndng d6 dung dich qué lodng. Vi thé khi chon
ta phdi chon diéu kién thich hop nhét theo céc chi tiéu kinh € ki thuat
5. So dd hé thong hap thu (30 phut):

Thuong nguoi ta thay hé thong c6 mot thap cao bang nhiéu thap ndi tiép (theo khi
cling nhu chat 1ong). Chat 1ong duoc chuyén tir thap no sang thap kia nhd bom. Bé lay
nhiét ra trén dudng chét long di (d6i khi trén dudng khi) gitta cac thap ngudi ta dit cac

thiét bi 1am ngudi khi ndi tiép nhiéu thap hap thuy thi trong mdi thap c6 thé thyc hién tuan
12



hoan chat 1ong. Trong so d6 nhu thé két hop vai qua trinh nha (Hinh 2.5). Trong mdi thap
hap thu chét 1ong chuyén dong theo chu trinh kin. Chat 16ng tir thap ra di vao bom va lai
dugc bom vé thap ay qua thiét bi 1am ngudi ra khoi chu trinh chat 1ong di vao chu trinh
tudi tiép theo, theo dudng di cua chat long. Tir thap cubi(theo chiéu chuyén dong cua
chat 1ong )chat 16ng qua thiét bi trao doi nhiét roi di vao thap nha, & day khi hoa tan dugc
tach khoi chat hip thy. Chat hap thu tai sinh tir thap nha di vao thiét bi trao ddi nhiét, &
day né cap nhiét cho dung dich trude khi vao thap nha va tiép tuc qua thiét bi 1am ngudi,
roi vao thap dau tién (theo chiéu chuyén dong cta chit 10ng).
khi

hap
thu

1~

gas
pe—g

5

O day chung ta n6i nha bang chung, nghia 1a ding nhiét d& dun bdc hoi chét hoa tan
trong dung moi.

Trong san xudt ta con ding nhiéu phuong phap nha khac vi du nha khi cacbonic sau
khi hdp thu bang nudc lanh bang cach giam 4p sudt trén dung dich. Co sé tinh toan cua
phuong phap nay 1a dya trén dinh luat Rauolt
6. Huéng din giai bai tap (45 phiit):

- Céc budc tién hanh bai toan.

- Cong thtrc sir dung.

- Mot s6 sai s6t mac phai khi tién hanh tinh toan bai toan.

- Két qua xu 1y.

- Yéu cau chung khi tién hanh bai toan cho chinh xac.

V. TONG KET BAI
- Hap thu & qué trinh st dung chat long dé 1ay mot chat khi trong hdn hop khi..
- Puong can bang trong qué trinh hap thu 1a duong cong trong toa do Y-X..

- Y&u cau nam vitng céc cong thic tinh toan, bién doi, quan hé.
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VI.

CAU HOI VA BAI TAP VE NHA

Thap mam dugc sir dung dé hap thu hoi benzen trong dong khi. Hon hop khi di vao &
day thap co luu luong 1a 820m*/h, nong d6 benzen 1a 2% theo thé tich va can dugc
hap thu 12 95% luong benzen nay. Dung moéi di vao dinh thap c6 néng d6 0.005 phan
mol benzen va c6 phan tir lugng trung binh 260. Luong dung méi st dung bang 1,5
lan luong dung mdi tdi thiéu. Thap lam viéc & ap sudt 800mmHg va nhiét do 27°C.
Phuong tring can bang cho qua trinh hap thu 1a Y=0.125X (X,Y 14 nong d¢ tinh theo
ti s6 mol). Xéac dinh

- Luogng dung moi st dung, kg/h

- S6 mam 1y thuyét ca thap hap thu.
Mot thap mam dung dé hap thu NH; vao nude tir hon hop khi & ap sudt 750mmHg
nhiét do 24°C. Luu luong khi di vao thap 1a 16000m*/h. Ham luong NH; ban dau
trong hdn hop khi 1a 90g/m*hdn hop khi. Ti 1& hdp thu 13 92%. Puong cin bang 1a
dudng thang c6 phuong trinh 1a Y=0.31X. Luong dung méi sir dung bang 1.4 lan
lugng dung mai téi thiéu.

- Tinh dudng kinh thap biét van tdc cta pha khi trong thap 1a 0.85m/s

- Tinh chiéu cao thap biét hiéu sudt mam trung binh bang 0.63
Benzen duogc hap thu trong mot thap hip thu hoat dong nguoc chidu. Luu luong hon
hop khi di vao thap 1a 4500m%h & ap sudt 760 mmHg, nhiét do 1a 30°C. Ham luong
hoi benzen trong hdn hop 1a 4% (theo thé tich). Thap hdp thu duogc 85% lugng
benzen. Dung moi tai sinh vao thap hip thu c6 néng do 0,0015 kmol benzen / kmol
dung méi. Phuong trinh dudng can bang 1a ' 0,2X voi Y.,X 1a ti s6 mol.

- X&c dinh luong dung méi téi thiéu va luong dung moéi sir dung biét lvong dung

mdi st dung bang 1,4 1an luong dung mdi t6i thicu.

- S6 bac thay d6i nong do (s6 mam 1y thuyét) cho qua trinh hap thu.

VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phicong phép, chudn bi...)

T6 bd mon duyét Gido vién

Pham Dinh Dat
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BAI GIANG SO 3 SO TIET: 05

I.  TEN BAI GIANG: HAP THU (HAP THU) VA HAP PHU
Il. MUC TIEU:

Nguoi hoc nim duoc nguyén tac hoat dong, cAu tao, hoat dong va uu nhugc diém
ctia cac loai thiét bi st dung trong qua trinh hip thu va cac qud trinh khac sau nay.
Ddng thoi hiéu biét ban chat yéu cau va khac niém co ban qua trinh hap phu.

I11. PO DUNG VA PHUONG TIEN GIANG DAY:

- Giéo trinh Qua trinh va thiét bi Truyén Khbi.

- M4y chiéu overhead hodc projector
IV. NOI DUNG BAI GIANG
1. Thap dém (45 phut):

Thap dém 13 mot thap hinh tru gdm nhiéu doan néi voi nhau bang mit bich hay han.
Trong thap ngudi ta c6 dd day dém, thap dém duoc tng dung rong rii trong ki nghé hoa
hoc dé hip thy, chung cét, lam lanh. Nguoi ta ding nhiéu loai dém khac nhau, phd bién
nhit 13 loai dém sau day: Pém vong (kich thuée tir 10-100 mm); Bém hat (kich thudc tir
20-100 mm); Pém xodn - dudng kinh vong xodn tir 3 — 8 mm.chiéu dai day nho hon
25m; Bém ludi bang gb.

Yéu cau chung cua tat ca cac loai dém la:

- Bé mat riéng 16n (bé mit trong mot don vi thé tich bang m?/m?®. Ki hiéu 1ajl)

- -Thé tich ty do 16m, ki hiéu 1a Vig.tinh bing m?./m®,

- -Khéi luong riéng bé.

- -Bén hoéa hoc .

Trong thuc té khong c6 loai dém nao co thé dat tat ca cac loai yéu cau trén. Vi thé tuy
theo diéu kién cu thé ma ta chon dém cho thich hop.

Pém ludi bang gb thudng duogc dung trong cac thap lam lanh hay dung trong hap thu
khi khong can tach triét dé 1am

Noi chung khi can d6 phéan tach cao thi nguoi ta chon céac loai dém cé kich thudc bé
vi rang kich thuéc dém cang bé thi bé mit riéng ctia dém cang 16n, sy tiép xuc giita cac
pha cang tot.

Thép dém c6 nhitng vu diém sau:

- Hiéu suit cao vi bé mit tiép xuc kha 16n

- Céu tao don gian

- Tro lyc trong thap khong 16n 1am
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- Gidi han lam viéc twong ddi rong

Nhung thap dém c6 nhugce diém quan trong 1a kho lam w6t nhidu dém. Néu thap
cao qua thi, phan phdi chat 16ng khong déu. Pé khic phuc nhuoc diém o, néu thap cao
qua thi nguoi ta chia dém ra nhiéu tang va c6 dit thém bo phan phan phdi chat 1ong d6i
v6i mdi ting dém.

Ché d6 1am viéc cua thap dém.

Trong thap dém chat long chay tir trén xudng theo bé mit dém va khi di tir dudi
|&n phan tan déu trong chat 1on .

Trén co so phan tich va giai cac phuong trinh khuyéch tan phén tir va d6i luu theo
Caphardp thi qua trinh chuyén khéi trong thap dém khéng chi dugc xac dinh bing
khuyéch tan phan tir ma con phu thudc nhiéu vao ché do thuy dong trong thap .

Ciing nhu  khi lru thé chuyén dong trong 6ng tiy theo van tdc cua khi ma trong
thap dém ciing c6 3 ché d6 thuy dong la:

- Ché do dong .

- Ché d6 qua do

- Ché d6 xoay .

Khi van téc khi bé lyc, hit phan tir 16n hon va vyot luc 1y, Lac nay qué trinh
chuyén khéi dwoc quyét dinh bang khuyéch tin phén tir . Tang van tdc 1én lyc 1y tré nén
can bang v6i luc hat phan tir. Qua trinh chuyén khéi lic d6 khong nhimg chi duoc quyét
dinh bang khuyéch tan phan tir ma ca khuyéch tan d6i luu. Ché d6 thuy dong nay 1a ché
d6 qua do. Néu ting van toc khi 1én nira thi ché d6 qua d6 chuyén sang ché d6 xody , qua
trinh chuyén khéi s& duoc quyét dinh bang khuyéch tan déi luu
Néu ta tang van tdc khi dén mot gidi han ndo d6 thi s& xay ra hién tuong déo pha, luc nay
chét 16ng s& chiém toan bo thap va trd thanh pha lién tuc, con khi phan tan vao trong cht
16ng va tré thanh pha phan tan. Van toc Gng ltic do pha goi 1 van toc dao pha. Khi suc
vao 16ng va tao thanh bot vi thé trong giai doan nay ché do lam viéc trong thap goi 1a ché
d6 sui bot. O ché do nay van toc chuyén khdi ting nhanh dong thoi tré luc ciing ting
nhanh.

Phuong phap tinh thap dém - tinh dwong kinh thdap dwong kinh thap
Tinh theo cong thirc chung:
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2. Thap dia (thap mam) (45 phut):

Thép dia dugc tng dung rat nhiéu trong k¥ thuat héa hoc. Trong thap dia khi hon
phan tan qua cac 16p chat long chuyén dong cham tir trén xudng dudi, sy tiép xtc pha
riéng biét trén cac dia. So véi thap dém thi thap dia phirc tap hon do khé 1am hon va tén
kim loai hon.

Chia thap dia(mam) ra 1am hai loai c6 6ng chay chuyén, khi va long chuyén dong
riéng biét tir dia no sang dia kia va khong co dng chay chuyén, khi va 1ong chuyén dong
tir dia no sang dia kia theo cing mot 18 hay ranh. Trong thap dia c6 thé phan ra nhu sau
thap chop, thap dia ludi...

3. Khai niém hap phu (90 phat)

Hép phu 13 qua trinh hat khi (hoi) hay chat 16ng bang bé mat chit ran xdp. Chat khi
hay hoi bi hut goi 13 chit bi hap phu, chit rin xdp dung dé hat khi hay hoi goi 1a chat hip
phu va nhitng khi khong bi hap phu goi 1a khi tro.

Tuy theo dic trung ctia qua trinh ma chung ta phan biét cac loai hip phu sau day:

Hép phu hoa hoc 13 hip phu c6 kém theo phan tmg hoa hoc giita chat hip phu va chit bj
hép phu.

Trong pham vi gido trinh nay ching ta khong xét dén hap phu hoa hoc.

Hép phu khong kém theo phan tmg hod hoc bao gdm hip phu Iy hoc va hip phu kich
dong.

Hép phu 1y hoc ¢6 nhitng dic diém sau:

1. Luc hap phu 1a lyc Vandecvan, tic 1a luc kéo twong hd giita cac phén tir. Vi thé

hép phu 1y hoc con duoc goi 1a hip phu Vandecvan;

2. Qua trinh 1a thuan nghich hoan toan, can béng dat tirc thoi;

3. Nhiét téa ra khong dang ké;

4. Co thé 1a hap phu mét 16p hay hap phu nhiéu 16p.

Hap phu kich dong c6 nhiing dic diém sau:

1. Tao thanh hop chat dic biét trén bé mit chat hﬁp phu goi l1a hop chit bé mat;

2. Qua trinh xay ra rat cham, dé dat dugc can bang phai c6 thoi gian 1au c¢6 khi can

dén hanh ngay;

3. Can kich thich dé ting tbc do (anh sang, nhiét);

4. Toa nhiét 16n twong duong voi nhiét phan tng;

5. Ratkho nhd;

Ngoai céac loai hdp phuy trén con c6 ngung tu mao quan. Trong trudng hop nay hoi ngung

tu vao cac 10 nho cua chat hap phu xop.
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Chu y rang trong thuc té tit ca cac loai hip phu trén déu co thé xay ra dong thoi,
nhung tuy diéu kién thuc té ma loai nay hay loai khac chiém wu thé hon.
Qua trinh hip phu duogc tmg dung dé:

1. Lam sach va sdy khi. Khi lam sach va sdy khi thudong chat bi hap phu thuong
khong c6 gia tri. Vi du lam sach amoniac trude khi oxy hoa, 1am sach Hj trudce khi
hydrohoa, 1am sach khong khi trong bd phan chéng khi doc, lam sach khong khi
dé khir mui.

2. Tach nhitng hdn hop khi hay hoi thanh nhimng cau tir. Khi tach cac hdn hop thi
chat bi hap phu thudng 1 chit quy. Mudn thu duoc cac khi d6 thi sau khi hip phu
ta phai tién hanh qua trinh nha va tiép theo 1a ngung tu. Vi du nhu thu hdi dung
mdi dé bay hoi, 1dy hon xing ra khoi khi tu nhién, taich hdn hop cacbuahydrd tir
cac chét riéng biét.

3. Tién hanh qua trinh xuc tic khong dong thé trén bé mit phan chia ph. Trong
truong hop nay chat hap phu 1a chat xtc tac. Vi du qua trinh oxy héa NH; thanh
oxytnito trén bé mit bach kim, oxy héa SO, thanh SO; trén bé mit bach kim hay
oxyt vanadium.

Nhu viy, ta thdy rang trir muc dich the 3, hai muc dich dau gidng nhu muc dich cta

hép thu nhung pham vi str dung hai phuong phap hip thu va hap phu khac nhau.
4. Chéat hiap phu (45 phat)
Yéu cau cin ban cta chat hap phu 13 bé mit riéng phai 16n. Hién tai nguoi ta hay ding
than hoat tinh va silicagel dé 1am chat hap phu.
a. Than hoat tinh.

Nguyén liéu dé 1am than hoat tinh la nhitng vat li€u c6 chira cacbon, than bun,
Xuong dong vat...

Tinh chat ctia than hoat tinh phu thudc vao tinh chét cua nguyén li¢u dau vao, diéu
kién hoat héa.Than hoat tinh c¢6 thé dung & dang bot (SOl)O.hay dang hat kich thuéc
1-7mm. Bé mat hoat dong biéu dién béng mz/g. Mot gam than hoat tinh co thé dat tir
600jffzoom?.

Than hoat tinh 12 mot chat hap phu rat tot, né duoc tmg dung chil yéu trong thu hoi
dung mdi hitu co va dé lam sach khi.

Nhugc diém cua than hoat tinh 14 dé chay & nhiét d6 cao, thuong khong dung than
hoat tinh ¢ nhiét do 16n hon 200°C. Dé khic phuc nhuge diém d6 nguoi ta tron silicaghen
véi than hoat tinh cua than.

b. Silicaghen:
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Silicaghen 1a axit xilic két taa khi cho tic dung H,SO,, hay HCI hay 1a mudi cia
chung voi silicat natori két tia d6 dem rua sach va séy 0 nhiét 3o 115.300C dén do Am
5.%. Silicaghen dugc tng dung ¢ dang hat kich thudc tir 0,2.mm. Bé mait riéng dat
dén 600m*/g. Ung dung chu yéu cua silicaghen 1a dé siy khi (hat hoi nu6e trong hén hop
khi).

c. Hoat dd va chat hip phu.

Hoat do la dac trung can ban cua cua chét héip phu. Ta phan bi¢t hai loai hoat do:
hoat d¢ tinh va hoat d§ dong.

a) Hoat d¢ tinh. Hoat d6 tinh 13 lwong chat bi hap phu do mét don vi thé tich hay
mot don vi khoi luong chit hép phu hut dugc ¢ nhiét do va néng d6 nhat dinh cta chat bi
hap phu cho dén khi dat dugc can bang.

b) Hoat d6 dong. Hoat d6 dong thudng tinh bang thoi gian hon 14 tinh bang lugng
vat chét thu duoc. D6 1a khoang thoi gian ké tir khi cho hdn hop khi di qua 16p chat hap
phu dén khi phia dang sau 16p hip phu c6 xuit hién chat bi hip phu trong pha khi di ra.

D&i voi than hoat tinh thi hoat do dong bing 8SJ% hoat do tinh, dbi voi
silicaghen thi hoat d6 dong bang 60.0% hoat d¢ tinh.

V. TONG KET BAI
- Thiét bi st dung trong qua trinh hap thu bao gom thiét bi dang dia hay mam hoic
thiét bi dang dém hay chém.
- Tuong ty nhu qua trinh hip thu qua trinh hap phu dong vai trd rat lon trong qua
trinh khtr mau, khir mui cac hop chit héa hoc néi chung.
VI. CAU HOI VA BAI TAP VE NHA
1. Danh gia su khac, giéng nhau giita qué trinh hip thu va qu4 trinh hap phu trén co
so ban chat truyén khdi ctia qua trinh.
2. Cau tao co ban va day dii ciia mot thiét bi hap thu 1a gi?
VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phicong phép, chudn bi...)

T6 bd mon duyét Gido vién

Pham Dinh Dat
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BAI GIANG SO 4 SO TIET: 05

I.  TEN BAI GIANG: HAP PHU VA CHUNG
Il. MUC TIEU:

Nguoi hoc ndm duoc kién thirc co ban vé qua trinh chung, phan loai qua trinh, cin
bang pha trong qua trinh, céc kién thirc vé& ban chat, vai trd va cac thong s trong qua
trinh chung gian doan. Pong thoi cac thiét bi hoat dong trong qué trinh hap phu.

I11. PO DUNG VA PHUONG TIEN GIANG DAY:
- Giéo trinh Qua trinh va thiét bi Truyén Khbi.
- M4y chiéu overhead hoic projector
IV. NOI DUNG BAI GIANG
1. Thiét bi hap phu (60 phut)
a. Hap phu gian doan.
Hap phu gian c6 thé tién hanh theo 3 phuong thic sau:
Phuong phép 4 giai doan: Hip phu - Nha bang hoi nudc - Say chat hdp phu bing
khéng khi ndng - Lam lanh chat hip phu bang khong khi lanh .
Phuong phap 3 giai doan: Hap phu - Nha bang cach dot néng than bang khi tro
(khi bi hap thu di vao thiét bi ngung tu) sau d6 cho hoi nuéc di qua - Lam lanh chét hap
phu bang khong khi lanh.

"
| ]
{

Phuong phép 2 giai doan: Cho hdn hop va khong khi nong di qua chét hap phy am
va néng (qua trinh hap phu véi qua trinh siy dong thoi tién hanh), tiép theo 1 cho khong
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khi lanh vao - Nha bang hoi nuéc than tré nén am va néng. Phuong phap nay nang luong
tiéu ton it va ning suat cao.
b. Thiét bi ting séi
Trong thoi gian gan day tang soi dugc ap dung trong hap phu so voi hap phu co
16p chat hap phy dung yén thi hap phu tang soi c6 uu diém .
Vi chuyén dong manh va trén 1an nén khéng c6 su phan 16p chat hip phu giita cac
hat da lam viéc va cac hat chua lam viéc nghia la khong c6 khu vuc chét.

- Ciing do khudy tron manh nén nhiét d6 phan bd déu trong 16p chat hip phu do
do tranh duoc hién tugng qua nhiét

- Tro lyc nhd, nang sut 16n.

- D& van chuyén trong ddy truyén san xuét.

- Pong thoi hap phu tang s6i ¢6 nhugc diém sau:

- Vi ¢6 su tron 1an cac hat chua lam viéc va cac hat da hép phu rOi nén dong luc
cua qua trinh gidm. Hat chong mon, doi hoi hat cé do bén co hoc cao.

2. Dinh nghia va phéan loai (30 phut):

Chung 1a phuong phap ding dé tach cac hdn hop chat 1ong ciing nhur cac hdn hop khi
16ng thanh céc cu tir riéng biét dua vao do bay hoi khac nhau cua cac cdu tir trong hdn
hop (nghia 1a khi & cung mot nhiét do, 4p suit hoi cta cic cdu tir khac nhau). Trong
truong hop don gian nhat thi chung va ¢d dic hau nhu khong khac nhau. Tuy nhién giira
chung c6 ranh gi6i cin ban: trong trudng hop chung thi dung méi va cht tan déu bay
hoi, truong hop ¢ dic thi chi c6 dung méi bay hoi con chit tan khong bay hoi.

Khi chung ta thu duoc nhidu san phim va thudng bao nhiéu ciu tir ta s& dugc biy
nhiéu san phim. Di v6i trudng hop hai cdu tir ta co: san pham dinh gdm cac ciu tir 6
d6 bay hoi 16n va mot phan rat it cdu tir c6 d6 bay hoi bé con san pham day gom cau tir
c6 do bay hoi bé va mot phan rat it cau tir c6 do bay hoi 16n .

Trong san xuét ta thudng gip cac phuong phap chung sau day:

- Chung don gian: Dung dé tach cac hén hop gom co céc ciu tir co do bay hoi rat
khéc nhau. Phuong phap nay thudng ding dé tach so bd va 1am sach cac cau tir
khoi tap chat.

- Chung bang hoi nuéc truc tiép: Dung dé tach cic hon hop gom cac chat kho
bay hoi va tap chat khong bay hoi, thuong duoc tng dung trong trudng hop

chat duoc tach khong tan vao nudc.
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- Chung chan khong: Dung trong truong hop can ha thap nhiét do sbi cia ciu tir.
Vi du nhu tredng hop cac cau tir trong hdn hop dé bi phan hity ¢ nhiét do cao
hay truong hop céac cau tir co nhiét do sdi qua cao.

- Chung cat: Chung cit 1a phuong phap phd bién nhat dung dé tach hoan toan
hdn hop cac cau tir d& bay hoi 0 tinh chat hoa tan mot phan hodc hoa tan hoan
toan vao nhau.

3. Can bing pha qua trinh chung cét (45 phut):

Dung dich 1y tudng 13 dung dich ma trong d6 luc lién két giira cac phan tir cung loai
va luc lién két giira cac phan tit khac loai bang nhau, khi d6 cac cdu tir hoa tan vao nhau
theo bat cir ti 16 nao. Can bang giita 16ng va hoi hoan toan tuan theo dinh luat Rauolt.

Dung dich thuc 1a nhitng dung dich khong hoan toan tuan theo dinh luat Rauolt, sy sai
léch véi dinh luat Rauolt 1a duong, néu luc lién két giita cac phan tir khac loai nho hon
luc lién két gitra cac phan tur cung loai, sai 1éch 1a &m néu luc lién két gifra cac phan t
khac loai 16n hon lyc lién két gitta cac phan tir ciing loai.

Truong hop chit 1ong hoa tan vao nhau theo bat ctr ti 18 nao thi 4p suat hoi cia mdi
ciu tir s& giam di va ap suit chung cua hdn hop, nhiét d6 soi ctia hdn hop ciing nhu thanh
phan cta ciu tir trong hoi khong phai 1a mot hing sé ma thay dbi theo thanh phan cta cdu
tir trong dung dich. Puong cong OMD 13 dudng ndi lién cac diém biéu dién cho thanh
phan hoi can bang voi x. Puong nay goi la duong ngung tu. Puong cong OND 1a dudng
nbi lién cac diém tng v6i thanh phan x.dudng ndy goi la dudng cong soi.

Khu vuc phia trén duong OMD la khu cuc hoi, khu vuc dudi duong cong OND Ia khu

vuc 1ong, khu vuc & giita hai duong cong 1a khu vuc hdn hop hoi 1ong.
0

X5 X3 X1 X4 X2
Hinh 3.3 Biéu dién qua trinh chung cat

Vi dy; ta ¢6 hdon hop 16ng, c6 thanh phan x; va nhiét do t; (diém S). dun ndéng hon
hop dén nhiét do t, (diém N) khi d6 sé& suét hién thanh phan hoi X, can bang voi 1ong. Ta
tiép tuc ting dan nhiét do thi lugng hoi trong hdn hop sé& ting Ién, lugng long giam di.
Néu qué trinh ngung lai & t; ta thu dugc hdn hop hoi c6 thanh phan x4<X;; néu ngung tu
toan bo hdn hop hoi ta sé duge hdn hop 1ong c6 thanh phan cia ciu tir d& bay hoi 1a x,,
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bang cach 1am nhu vay ta da tach hdn hop 16ng c6 néng d6 x thanh hai hdn hop long c6
ndéng do giau cau tir dé bay hoi (X4) va gidu cau tir kho bay hoi (x3). Ctt nhu vy, néu ta
tiép tuc cho bdc hoi mot phan hon hop long co x; VA ngung tu lai ta duoc san pham c6
ndéng do chat dé bay hoi cao hon tuy theo yéu cau. Can phai néi rang, phuong phap
chung nay khong phai chi ing dung cho hon hop hai ciu tir ma c¢é thé img dung cho ca
hdn hop nhiéu cau tir (khi d6 bay hoi ctia cac ciu tir khac nhau)

4. Chung don gian (45 phut):

1. Nguyén tic va so d6 chung don gian.

Trong qué rinh chung don gian hoi duoc 13y ra ngay va cho
ngung tu. Vi du lac ddu dung dich ¢ thanh phan biéu thi &

diém C, khi dun dén nhiét do soi hoi bdc 1én ¢ thanh phan

ung voi di€m p vi trong hoi khi nao cling c6 nhi€u cau tir dé

bay hoi hon trong 16ng cho nén trong thoi gian chung thanh

3 Loy . , Xw o Xe  Xo
phén long s€ chuyén dan veé phia cau tir kho bay hoi.

Cudi cing ta c6 chat long con lai trong ndi chung véi thanh phan 1a Cn va thu
dugc hdn hop hoi P,P;,P,...P, thanh phan trung binh ctia hon hop hoi biéu thi & diém Py,
Dung dich dugc cho vao ndi chung. Hoi tao thanh vao thiét bi ngung tu. Sau khi ngung
tu va lam lanh dén nhiét d6 can thiét chat long di vao cac thung chtra. Thanh phﬁn chét
16ng ngung ludn ludn thay d6i. Sau khi di dat dugc yéu cau chung, chat 1éng con lai

trong ndi dugc thao ra. Chung don gian duge img dung cho nhitng truong hop sau:

Khi nhiét do so6i1 cua hai cau tir khac nhau xa:

Khi khong doi hoi san pham c6 do tinh khiét cao:

Tach hdn hop 1ong ra khoi tap chat khong bay hoi :

Téch so bo hdn hop nhiéu cau tir :

2. Tinh toan qué trinh chung don gian.
~ 5 — L g ~ ~ , N
Luong hon hgp dau 1a F kg, thanh phan cau tu dé bay hoi trong hon hop dau xe .
Tai mot thoi diém bat ky luong chét 1ong trong ndi chung la W véi nong do 13 x .
Khi boc hoi mot lugng vo ciing nhd dw thi nong do trong ndi sé giam di mot luog dW va
lugng chit 10ng con lai trong ndi 13 W w . Nhu vay luong ciu tir d& bay hoi trong ndi
, — - ) x .
tai thoi diém dang xét 1a: (W [Jfw)(x- dx) va luong céu tir d& bay hoi chuyén vao pha
hoi 1a: ydw
Phuong trinh can bang vat lidu ddi véi ciu tir dé bay hoi ¢ thoi diém dang xat 1a:

wWx W IwW).(x Il ) Illow hay 12 wx iV x lkaw Ve x [liwd x [ldw
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- cr g .. AW g dx dW dx
Luong dWd x rit bé ta bo qua don gian di ta c6: — e _)k ‘_—
w vl Mw TEy Ik

Tinh toan theo phuong phap do thi nhu sau: tinh cac gia tri iVél dat trén cac gia tri

y Ik

x trén truc hoanh. Noi tat ca cac di€ém ta s€ dugc mdt duong cong. Dién tich gidi han boi

dudng cong va X, xed6 1 S tir d6’ 'nviv B

5. Huéng din giai bai tip (45 phiit):
- Cac budc tién hanh bai toan.
- Cong thuc st dung.
- Mot s6 sai st mic phai khi tién hanh tinh toan bai toan.
- Két qua xur 1y.
- Yéu cau chung khi tién hanh bai toan cho chinh xéc.
V. TONG KET BAI
- Quaé trinh chung cét & qué trinh phan tach hdn hop nho su bay hoi khac nhau cua
c4c cau tur trong hdn hop.
- Chung gian doan 1a qua trinh 1a qué trinh ma san pham dinh cho lay ra lién tuc va
ndi do thay ddi theo thoi gian..
VI. CAU HOI VA BAI TAP VE NHA
- Panh gia, khao sat vé ciu tao, hoat dong va lam viéc caa céc thiét bi hap phu va
lya chon thiét bi pht hop.
- Y&u cau vé hoat dong, tinh toan caa qua trinh chung don gian.
VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phicong phép, chudn bi...)

T6 bo mon duyét Gido vién

Pham Dinh Dat
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BAI GIANG SO 5 SO TIET: 05

I.  TEN BAI GIANG: CHUNG CAT
Il. MUC TIEU:
Nguoi hoc nim duoc kién thic vé so dd hé théng, 1am viéc can bang vat chat
trong qua trinh chung cit va viéc tinh toan cac thong sd, danh gia qua trinh chung cat.
I11. PO DUNG VA PHUONG TIEN GIANG DAY:

- Gi4o trinh Qua trinh va thiét bi Truyén Khoi.

- May chiéu overhead hodc projector
IV. NOQI DUNG BAI GIANG
1. So d6 hé thong va nguyén tic qua trinh chung luyén (60 phit):

Hoi di du6i 1én qua cac 16 cua dia, chat 1ong chay tir trén xubng dudi theo cac éng
chay chuyén. Nong do cac cdu tir thay dbi theo chiéu cao cua thap, nhiét do soi cling thay
d6i twong tmg voi sy thay d6i ndng do.

Trén dia 1 chit 16ng chira cdu tir d& bay hoi néng do x;, hoi béc 1én tir dia d6 c6 nong
d6 can bang véi x; 12 yy, trong d6 y; > X, , hoi d6 qua céc 15 di 18n dia 2 tiép xtic v6i chat
16ng & d6 . Nhiét do cua dia 2 thap hon dia 1 cho nén mét phan hoi duoc ngung lai, do d6
ndng do x, 12 X,>x;. Hoi boc 1én tir dia 2 c6 ndng dd twong Gmg can bang véi x, 14 y,. Hoi
tir dia 2 1én dia 3 va nhiét do & dia 3 thap hon, hoi ngung tu lai mot phan, do d6 chit long
trén dia 3 c¢6 ndng do x3 > X,

Trén mdi dia xdy ra qua trinh chuyén khdi giira pha 16ng va pha hoi. Do d6 mét phan
ciu tir d& bay hoi chuyén tir pha 16ng vao pha hoi va mot phan it hon chuyén tir pha hoi
vao pha 16ng, l4p lai nhiéu 1an bdc hoi va ngung tu nhu vay, hay néi mot cach khac, véi
mot s6 dia twong ng, cudi cing & trén dinh thap ta thu dugc cdu tir dé bay hoi ¢ dang
nguyén chat va ¢ day thap ta thu dugc cau tir kho bay hoi ¢ dang nguyén chat.

Theo 1y thuyét thi mdi dia cua thap 12 mot bac thay d6i nong do: thanh phan hoi khi
roi khoi dia bang thanh phan can bang vai chét 1ong khi di vao dia. Do d6 theo 1y thuyét
thi s6 dia bang s6 bac thay d6i nong do. Thuc té thi ¢ trén mdi dia qua trinh chuyén khoi
giita 2 pha thuong khong dat duoc can bang

Pé don gian ta thira nhan.

- S6 mol ctia pha hoi di tir dudi 1én bang nhau trong tat ca tiét dién cua thap.
- Hon hop dau vao thap & nhiét do soi.
- Chat long nhung trong thiét bi ngung c6 thanh phan bang thanh phan hoi ra
khoi dinh thap.
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- Pun s6i ¢ day thap bang hoi d6t gian tiép.
- S6 mol chit 16ng khong doi theo chiéu cao cua doan cat va chung.
2. Can bang vat chat (45 phut):
Phuong trinh can bang cho toan thap.
F=W+D (3.13)
Fxr = Wxw + DXp (3.14)
Trong do:
- F, W, D - suat lugng nhép liéu, san pham day va dinh, kmol/h
- Xg, Xw, Xp - phﬁn mol ctia cau tir d& bay hoi trong nhép li¢u, san phém day va dinh.

Phuong trinh dwong nong dp lam viéc ciia doan cit.

y q{‘. By (3.16)
Véi R .%X I chi s6 hdi luu ciia thép

Gx- luong 1ong dugc hoi luu, kmol/h

Phwong trinh duwong nong dg lam viéc ciia doan chung.

y.?iﬁxﬁxw (3.17)

L % , lwong hdn hop nhap liéu so v6i san pham dinh

3. Xac dinh sé dia Iy thuyét (60 phat):
- X4c dinh chi s6 héi luu thich hop
- V& duong can bang va cac duong lam viéc.

- Gi4 tri Rmin c6 thé xac dinh theo d6 thi. Tir d6 thi hinh 3-9 ta thay :

A.g- R><min ‘D .IF* .(D .I; "R . .ED .l;
Xxmin XD F XD F X y|: E

Néu goi Ry 1a chi s6 hoi luu thich hop ta c6 : Ry= bRymin

Van dé 1a chung ta xac dinh luong R sao cho thich hop véi diéu kién kinh té va ki
thuat, néu luong R qua bé thi thap vo cing cao, diéu nay kho thuc hién, néu lugng hoi
lru 16n thi thiét bi c6 thap di nhung duong kinh lai to va san pham dinh thu chiang bao
nhiéu.

- X4c dinh s6 mam 1y thuyét
6. Huong din gidi bai tip (60 phiit):

- Cac budc tién hanh bai toan.

- Cong thtrc sur dung.
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- Mot s6 sai st mic phai khi tién hanh tinh toan bai toan.
- Két qua xur 1y.
- Yéu cau chung khi tién hanh bai toan cho chinh xac.
V. TONG KET BAI
- So @6 qua trinh chung cit co nhiéu dang khac nhau nhung van phai dam bao bo
phan quan trong nhat 1a ndi dun, thap chung, thiét bi ngung tu.
- Y&u cau tinh toan, x&c dinh théng sb qué trinh chung cat nhu: ndng do, luu lugng
cac dong, s6 mam ly thuyét va chi sé hdi leu, nhiét do nhap liéu.
VI. CAU HOI VA BAI TAP VE NHA
1. Thap chung cat lién tuc dudi ap suat thudng san xuat 300kg/h axit acetic voi ndng do
70% mol. Nhép liéu vao v&i ndng do 29% mol. San pham dinh 1 nudc chira 7% mol axit
acetic. Hé s6 hoan luu 1a 4. S5 mam thuc tuong trng vé1 mot bac thay doi n6ng do 1a 2.
Thap duogc gia nhiét bang hoi bio hoa khd. Xac dinh sé mam thyc cta thap
2. Thap chung cat hdn hop bezen - toluen. Nhap liéu 1a 3000kg/h ndng do 30%
molbenzen san phim dinh thu dugc chira 5% mol toluen. San pham day chira 95%
toluen. Tinh suét luong cac dong san pham(kmol/h) va luong hoi di vao thiét bj hoan luu
biét ti s6 hoan luu bang hai 1an ti s6 hoan luu tdi thiéu tinh
VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phirong phép, chudn bi...)

T6 bd mon duyét Gi4o vién

Pham Dinh Dat
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BAI GIANG SO 6 SO TIET: 05

I.  TEN BAI GIANG: CHUNG CAT VA TRICH LY
Il. MUC TIEU:

Nguoi hoc ndm duoc kién thic vé can bang ning luong trong qué trinh chung cat
va viéc tinh toan cac thong sb, danh gia qué trinh chung cat. Pong thoi cac kién thic
vé ban chat, phan loai qué trinh trich ly.

I11. PO DUNG VA PHUONG TIEN GIANG DAY:
- Giéo trinh Qua trinh va thiét bi Truyén Khbi.
- M4y chiéu overhead hoic projector

IV. NOI DUNG BAI GIANG

1. Can bing niing lwong (90 phut):

a). Cin bang nhiét lrong ciia thiét bi dun nong.

oy N A N (3.31)

Qp, - nhiét luong do hoi d6t mang vao.

Q, b (3.32)
D, - luong hoi dét, kg/s.

r - 4n nhiét hoa hoi cua hoi dét, J/kg,.

Qs -nhiét lugng do dung dich dau mang vao, w;
Qf=Fcs ty W (3.33)
Trong d6 :F - lugng hon hop dauke/s;

Cs - nhiét dung riéng ctia hdn hop dau, J/kgdo;

t-- nhiét d6 ddu cia hdn hop, °C

Q; - nhiét lwong do hén hop mang ra khéi
thiét bi va di vao thap chung. W.
Q; lFCit,. W (3.39)

trong do: C; - nhiét dung riéng cua hdon hop,

l,_ I SD Jkgdo.
Q t; - nhiét do cua dung dich,°C.
w

Qm — nhiet méit ra khol méi truong xunh
quanh.W. ta c6 thé liy Qm bang 5%,
Qps -thay céc gié tri tinh
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o FCit It
=
0,95r

Kkg/s (3.35)

b)- Cén bang nhiét ciia thdp. (xem hinh 3.11)

o b, BBl (330
_on vl
r

D, kg/s (3.37)

Trong d6: Qp, nhiét mat méat ra moi trudng xung quanh,W.
Qn nhiét do hoi mang ra,W.
Qn=D(1+R,), W (3.38)
D lugng san pham dinh,kg/s.
Rx chi sb hdi luu thich hop.
. nhiét lugng riéng cua hon hop
.. Nhiét luong riéng cua cic cau tir trong hdn hop, J/kg.
a1,8,. ndng do cac cu tir trong hon hop -6i luong.
Q., — nhiét do san pham day mang ra,W.
Qu=t,CwW. (3.39)
W luong san pham day, kg/s
Cw — nhiét dung riéng cua san pham day , J/kgdo
tw nhiét d san pham day,’°C
Qm — nhiét mit mat ra méi trudng xunh quanh, liy bang 5- D,
Qx nhiét lvong do moi truong bén ngoai mang vao. W
Qx=RxDC,ty (3.40)
C, nhiét dung riéng cua chat 16ng hoi luu.J/kgdod
T, nhiét d6 cua chit long hdi luu,°C
Qs Xac dinh theo cong thire 3.34
¢) Cin bang nhigt lwong ciia thiét bi ngung tu.

Néu chi ngung tu hdi luu

DRXr:G]_C]_(tz—tl) (341)
Tir day ta ¢ luong nude lanh tiéu ton 1a :
DRxr

Gi= M kg/s (3.42)

C:— nhiét dung ri€ng cua nudc ¢ nhiét do trung binh ttb = 0,5(t; + tp)
R — an nhiét hoa hoi J/kg

t;,t, — nhiét do vao va ra caa nudc, °C
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néu ngung tu hoan toan ta co :
P(1+RX)FZGZC1(t2-t1) (343)
do d6 luong nudc tiéu ton 1a

DR
M kals (3.44)

d) Cén bang nhiét lwong ciia thiét bi lam lanh.
Néu 1a truong hop ngung tu hdi luu.
D[ r+c(t; )]
D(t; l)c lB.c.¢. ) (3.45)
Trong d6, ngoai c4c dai luong da biét ;
C — nhiét dung riéng ciia san pham dinh J/kgdo
t;,t, nhiét d6 dau va cudi cua san pham dinh,’C
Go,G; lwong nude lanh tiéu ton trong hai trudng hop, kg/s
2. Huéng din giai bai tip (45 phiit):
- Cac budc tién hanh bai toan.
- Cong thuc st dung.
- Mot s6 sai st mic phai khi tién hanh tinh toan bai toan.
- Két qua xur 1y.
- Yéu cau chung khi tién hanh bai toan cho chinh xac.
3. Khai niém chung vé trich ly (30 phut):

Trich ly 14 qua trinh rat chit hoa tan trong chat 16ng hay chét rin bang mot chat
16ng khac. Khi trich ly chit hoa tan trong chit 16ng goi 1a trich ly chét long, con khi trich
ly chat hoa tan trong chat ran goi 14 trich ly chat ran.

Qua trinh trich ly dugc ung dung rong rai trong cong nghiép hoa hoc, thuc pham ciing
nhu trong nganh duoc. Vi du tach axit acetic, dau thuc, dong vat. ..

Pbi v4i bat ctr chat 1ong hay rdn nao van dé chon dung méi cho thich hop 1a mot van dé
can thiét. Tinh chat cin ban khong thé thiéu duoc 1a tinh hoa tan c6 chon loc nghia la
dung moi phai hoa tan tét chit can tich ma khong hoa tan hodc hoa tan rét it cac cau tir
khéc. Ngoai ra doi voi dung moi dé trich ly chét long thi khdi lugng riéng cua nd phai
khac xa véi khdi lugng riéng cua dung dich.

Khi trich ly dé thu dugc cau tir nguyén chat ta can tich dung méi ra, thuong ta
tach bang phuong phap chung cat, vi thé dé dat duoc yéu cau tiét kiém nhiét luong trong

khi hoan nguyén ta can chon dung méi c6 nhiét dung bé. Ngoai ra con phai c6 tinh chét
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thong thuong khac nhu: khéng doc, khong dn mon thiét bi, khong cé tac dung hoa hoc
v6i cac ciu tir trong hdn hop, ré tién, dé kiém. ..

4. So d6 trich ly (60 phut).

Puoc tién hanh qua ba giai doan sau:

1.Giai doan tron 14n hai luu thé: Dung méi va dung dich, cat tir phan bd chuyén tir dung
dich vao dung méi. Qua trinh di chuyén vat chat cho dén dat dugc can bang giita hai pha.
2.Giai doan tach hai pha ra, hai pha nay phan 16p va tach ra dé dang, mot pha goi 1a dung
dich trich gdm dung méi va cu tir phan bd mot pha goi 1a raphinat gdm phan con lai cta
dung dich, thudng thi cac cdu tir trong dung dich va dung mdi déu it nhiéu c6 tan 1dn vao
nhau, vi thé trong hai pha thudng 14 c¢6 ca ba cau tu.

3.Giai doan hoan nguyén dung mdi: tach ciu tir phan bé ra khoi dung méi.

So d6 nguyén tic cua qua trinh trich ly c6 thé biéu thi ¢ hinh dudi day:

Dung dich A +B Dung moi S
Trich ly
¥
Pha Raphinat B + B(A,S) Q, Pha trich S+A(B)
Hoan nguyén Hoa A
oan nguyén
Dung moi S
Dung dich Raphinat Dung dich trich
B(A)=R AB)=E

Tach hén hop long bang phuong phéap trich ly phitc tap hon chung cit nhiéu. Nhung
trong nhiéu trudong hop thi trich ly chiém wu thé tuyét doi hodc 1a chi c¢6 trich ly méi c6
kha nang tach hdn hop thanh ciu tir dugc. Trich ly chat 1ong thudng dugc Gmg dung trong
cac truong hop sau:
1. Qua trinh trich ly ¢ nhiét 46 thuong cho nén c6 thé dung dé tach cac chat dé bi
phéan hiy & nhiét dd cao.
2. Trudng hop dung dich tao thanh hdn hop dang phi va dung dich gom cac cau tir co
d6 bay hoi gan nhau.
3. Khi dung dich qua lodng thi dung trich ly tiét kiém hon Ia chung cat.
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V. TONG KET BAI
- Céan bang nang luong trong qué trinh chung céat phu thudc vao ting hé thdng
chung cét cu thé nhung chu yéu 14 tinh can bang vat chat cho toan b céc thiét bi
phu va thiét bi chinh..
- Y&u cau tinh toan, x&c dinh théng sb qué trinh chung cat nhu: néng do, luu lugng
cac dong, s6 mam ly thuyét va chi s6 hdi leu, nhiét do nhap liéu.
VI. CAU HOI VA BAI TAP VE NHA
1. Thap chung cit hdn hop bezen - toluen. Nhdp liéu 1a 3000kg/h nong do 30%
molbenzen san phim dinh thu dugc chira 5% mol toluen. San pham day chia 95%
toluen.
- Tinh suat lugng cac dong san pham dinh va day(kmol/h).
- Ti s hoan luu bang hai 1an ti s6 hoan luu t6i thiéu tinh luong hoi di vao thiét bi hoan
leu
- Tinh dién tich bé mit trao d6i nhiét va lugng nudc can dung trong thiét bi ngung tu
hoan luu biét nhiét do dau cua nudc 1a 25°C cubi 1a 50°C, hé sb truyén nhiét 1a
450W/m?. °C. Ap suét trong thap 1a 4p suét thuong.
2. Thap chung cit hdn hop metylic - nude Nhép liéu 1a 5tin/h ndng d6 32% mol metylic.
San pham dinh thu dugc chira 95% mol metylic. San pham day chtra 95% mol nudc.
Dién tich bé mit trao d6i nhiét [a56m?. Ap suét trong thap 1 4p suét thuong. Xac dinh:
- Suét lugng cac dong san pham dinh va day(kmol/h).
- Luong hoi di vao thiét bi hoan luu biét ti sb hoan luu bang hai 1an ti sb hoan luu tdi
thiéu
- Lwong nudc can dung trong thiét bi ngung tu hoan luu biét nhiét d6 cua nude ting
lén 1a 15°C.
- Heé s6 truyén nhiét trong thiét bi ngung tu.
VIIl. RUT KINH NGHIEM (Vé thoi gian, ngi dung,phirong phdp, chudn bi...)

T6 bo mon duyét Gido vién

Pham Dinh Dat
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BAI GIANG SO 7 SO TIET: 05

I.  TEN BAI GIANG: TRICH LY VA KET TINH
Il. MUC TIEU:
Nguoi hoc naim dugce kién thirc vé phuong phap thuc hién qua trinh trich ly. Bong
thoi céc kién thiic vé ban chat, phan loai qué trinh két tinh.
I11. PO DUNG VA PHUONG TIEN GIANG DAY:
- Giéo trinh Qua trinh va thiét bi Truyén Khdi.
- M4y chiéu overhead hoic projector
IV. NOQI DUNG BAI GIANG
1. Trich ly mgt bac (30 phut)
Trong qué trinh trich ly hon hop dau va dung méi S cho vao thiét bi c6 canh khuay
1 & day hon hop va dung méi tron 14n nhau qué trinh tién hanh cho t6i trang thai can bang
sau d6 hdn hop di vao thiét bi lang 2 dé tach ra hai pha Q va P, tiép theo 13 qua trinh hoan
nguyén dung mdi dé thu dung dich trich ly va dung dich raphinat R. trong R chita nhiéu

cu tr B va it A, nguoc lai E chira nhiéu A va it B

v

~0 @
JONORMOK
:

Phuong phap nay it diing vi c6 nhuoc diém sau: thiét bi cong kénh, ton nhiéu dung

mdi, do tinh khiét kém.
2. Trich ly nhiéu bac chéo dong (30 phut):

Nhugc diém cua trich ly mot bac 1a khong thé dat duoc do trich ly cao, trich ly nhiéu
béac chéo dong c6 thé cho phép ta thu dugc san pham c6 do tinh khiét cao hon.

Qua trinh trich ly nhiéu bac chéo dong thuc hién nhu sau: Hon hop dau F va dung
moi S; cing cho vao thiét bi trich ly 1, sau khi dat dugc can bang ta tach ra va thu duoc
pha trich ly Qy, va raphinat Py, pha P, duoc tiép tuc cho vao thiét bi trich ly 2 vdi dung

moi S,, sau thiét bi 2 ta thu dugc Q, va P,, pha P, tiép tuc di vao thiét bi trich ly 3 véi
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dung méi S; va ta thu duoc pha Qz Va Ps, qua trinh tiép tuc nhu thé cho dén khi dat duoc
yéu cau can thiét. Nhu vay qua trinh trich ly nhiéu bac chéo giong chinh 1a lap lai nhiéu
1an qué trinh trich ly mét bac. So dd trich ly biéu thi & hinh 4.2.

l S1 1 S2 S3 Sa

F P1 P2 P3 Pa
— 1 p—gp 2 1 3 | 4 f—

i el e

Hinh 4.2. So d6 trich ly nhiéu bac chéo dong

Qua trinh trich ly nhiéu bac chéo dong biéu thi ¢
dd thi tam giac Hon hop dau biéu thi ¢ diém F, sau
khi tron 1an véi dung méi S; ta c6 hdn hop biéu thi ¢
diém M;, khi dat dugc trang thai can béng ta dugc hai

pha Q; va P, pha P; sau thiét bi 1 di vao thiét bj 2 véi

luong dung moi khac 1a S,, cuia hdn hop chiing dugc

biéu thi & diém M,, & day sau khi dat duoc can bang ta

Hinh 4.3 Biéu thi qud trinh trich ly
nhié¢u bdc chéo dong

thu duoc pha trich va pha raphinat biéu thi & diém Q.
va P,, néu tiép tuc ta thu dugc cac pha trich va pha raphinat biéu thi ¢ cac diém Qg, Q4 va
Ps, Py ...

MObi mdt chu ky ctia mot qua trinh goi 1a bac trich ly 1y thuyét. Tir nhitng diéu da néi
& trén ta co thé két ludn rang: trong trudng hop trich ly nhiéu bac chéo giong ta c6 thé thu
duoc mot san phém c6 do tinh khiét cao khi khong cAn nhiéu bic trich ly lim. Vi du &
day sau bon bac ciu tir A con lai trong raphinat rat it.

Két qua cua qua trinh trich ly ndy khong chi phu thudc vao sb bac trich ly ma con phu
thudc vao hé s phan bd k va luong dung méi chiing ding dé trich ly.

3. Trich ly nhiéu bac nguoc chiéu (30 phut).

a) So db trich ly. Trich ly nguoc chiéu cé thé tién hanh trong cac thung khudy tron
hoic 14 trong thap. Trong moi truong hop trich ly nguoc chiéu 1a mot qua trinh lién tuc —
Dung dich dau di vao dau nay va dung méi di vao dau kia. Hai pha raphinat va pha trich
lién tuc di nguoc chiéu nhau. Nhu vay trong thiét bi dung dich loang nhét s& luon ludn
tiép xuc véi dung moi chira it cau tir phan bd nht, dung dich dam dac nhét s& ludn ludén
tiép xtic v6i dung mdi chira nhidu cau tir phan bd nhat diéu d6 dam bao cho qua trinh
trich ly hoan toan hon.

Khi nghién ctru trich ly mét béc, trich ly nhiéu bac chéo dong va trich ly nguoc chiéu

trong thung khudy lap ndi tiép theo chiu nam ngang ta khong can chi y dén chiéu
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chuyén dong cua dung mdi ciing nhu dung dich, diéu d6 khong anh hudng dén van dé ky
thuat cta qua trinh. Nhung ddi véi trich ly nguoc chiéu trong thung khudy lap theo chiéu
dung cling nhu trong thap thi ta phai cha ¥ dén chiéu chuyén dong ctia dung dich va
dung mdi. Luu thé nao c6 khéi luong riéng 16n hon goi 1a pha nang di tir trén xudng, luu
thé nao c6 khdi luong riéng bé hon goi 1 pha nhe di tir dudi 1én dé tao nén sy chuyén
dong d& dang cua cac luu thé.

b) Xac dinh sb bac trich ly: O mot nhiét d6 nhat dinh trich ly nguoc chiéu duoc dic
trung boi cac thong sé sau: sb bac trich ly, luong tiéu hao dung mdi, thanh phan dung
dich raphinat (R) va thanh phan cta dung dich trich (E). O mét diéu kién nhat dinh bdn
thong s6 do khong thé chon tu do duoc béi vi ching phu thudc 14n nhau, c6 thé chon hai
thong s bat ky con hai thong sé khac phu thudc vao chung. Thuong ta chon thanh phan

ctia dung dich raphinat va cua dung dich trich lam bién sb doc lap.

&
N

Hinh 4.5 So d6 trich ly nguoc chiéu
4. Khéi niém két tinh (45 phat).

Két tinh 13 qua trinh tach chat rin hoa tan trong dung dich, 14 mét trong nhiing
phuong phap chi yéu dé thu duoc chit rin ¢ dang nguyén cht.

Két tinh cac chit hoa tan trong dung dich dya vao dg hoa tan han ché cua chat ran.
Dung dich chtra lugng chit hoa tan 16n nhit & mot nhiét do nhat dinh goi la dung dich
bao hoa ¢ nhiét do d6. Dung dich qua bao hao khong bén va chit hoa tan thira s& duoc
tach ra khoi dung dich. Nuéc con lai sau khi tach tinh thé goi 1a nuéc cai. Cac tinh thé
duogc tach ra khoi nudc cai bang phuong phap lang, loc, ly tam ...

5.1.1. B0 hoa tan.
QA Do hoa tan ctia mot chat 1a luong tdi da chat d6
tan duoc trong mot don vi dung moi & mot nhiét do
nhat dinh. Do hoatan c6 thé tinh bang g/l, g/kg, phan
khdi luong ... DO hoa tan cia mdt chét phu thudc
vao ban chit hoa hoc cua no, tinh chit va nhiét do
dung mdi. Bi v6i mot sd 16n chat do hoa tan ting

t khi nhiét d¢ tang nhung cling c6 truong hop nguoc

N
- lai 1a d6 hoa tan tang khi nhiét do giam.

Hinh 5.1 Quan h¢ giifa ndng 49 bo hda vanhiét o Pé tién hanh qua trinh két tinh ta tao thanh
nhing dung dich qua bao hoa bang nhiing phwong phép sau:
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Lam lanh dung dich — Ung dung cho cic chét c6 d6 hoa tan tang khi tang nhiét do.
Pun bbc hoi mot phan dung moi — Ung dung cho cac chét c6 do hoa tan tang hoic
giam khong dang ké khi giam nhiét do.

Do hoa tan cua vat chat thuong dugce xac dinh béng thuc nghiém va dugc biéu dién
béng duong cong phu thudc gitra d0 hoa tan va nhiét dog, ddi v&i mot sb 16n chét tao
thanh tinh thé ngdm nude thi duong cong c6 diém gy (hinh 5.2). P6 hoa tan cua cc chat
nhu thé ¢ thé giam khi ting nhiét do.

Van dé xac dinh do hoa tan cta vat chat & nhiét d6 nhét dinh c6 gia tri thyc té 16m
nhung cho dén nay khong c6 cong thirc ndo bao dam chinh xac dé tinh toan ma tuy theo
truong hop cu thé ta tng dung nhiing s6 liéu thuc nghiém da biét.

5.1.2. Sy tao thanh thé tich.

Su tao thanh thé tich g6m hai giai doan: giai doan tao mam tinh thé va giai doan phat
trién mam tinh thé thanh tinh thé hoan chinh.

Vi du: trén hinh 5.3, dung dich chi tao thanh mam khi néng dd cta chit hoa tan ung
voi diém A. Giira duong bdo hoa 1 va duong bao hoa 2 chi qua trinh phat trién mam.

Van tdc tao mam phu thudc vao nhiéu yéu td: nhiét do, cac phuong phap khuéy tron,
tinh chit cua vat chit, ndng do cac tap chat.

Luong mam tao thanh anh hudong dén kich thude tinh thé. Khi sé6 mam tao thanh it
thi tinh thé s& 16n va nguoc lai khi mam tao thanh nhiéu thi tinh thé nho. Pé cho qua trinh
tao mam duoc d& dang thuong ngudi ta cho thém vao dung dich nhirng tinh thé chit hoa
tan d6 chit nao d6 cé cung ciu truc tinh thé nhu nhit hoa tan & trong dung dich. Phuong
phap nay dic biét can thiét dbi véi dung dich kho tao mam mic du da c6 d6 bdo hoa rat
16n. Qua trinh phat trién mam trong mdi truong dung yén (tic 1a qua trinh chuyén vat
chat tir pha 1ong vao pha ran) c6 dugc 1a nhd cac giong d6i luu va khuyéch tan trong
dung dich.

5. Cac phwong phap két tinh (90 phut).

Qua trinh két tinh c6 thé 1a gian doan hay lién tuc. Qué trinh gian doan c6 nhiing
nhuoc diém: thiét bi cong kénh, tén nhiéu lao dong, tinh thé khong déu. Qua trinh két
tinh lién tuc dugc tng dung rong rii va phd bién trong cong nghiép. Ning sut cua qua
trinh lién tuc cao va kich thuéc tinh thé thu dugce déu dan.

- Két tinh ¢6 tach mét phan dung mdi.

Phuong phap két tinh nay dugc tmg dung cho trudng hop d6 hoa tan ciia vat chét

thay doi it khi nhiét do thay d6i. Ta c6 thé thuc hién tach dung méi bang hai cach : dun

s0i (co dic) hodc cho bay hoi ¢ nhiét do thap hon nhiét do sbi ctia dung dich.
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Phuong phap tach dung méi bang c6 dic did dugc nghién ciu ¢ trén. Dé thu dugc
tinh thé khong nén ¢ dic dén qua ndng d6 gidi han. Khong phai khi ndo ciing dun dung
dich dén nong d6 bao hoa vi rang khi rét dung dich vao thiét bi két tinh qua trinh két tinh
xay ra rat nhanh, diéu d6 dan dén su tao thanh tinh thé rat bé va doi khi ca dung dich
dong rin lai. Vi thé tuy theo trudng hop cu thé ta can phai biét ndong do giéi han cua co
dic (ndng do gidi han chi xac dinh bang thuc nghiém).

Két tinh c¢6 tach dung mai bang cach cho bay hoi & nhiét do thap hon nhiét do soi co

thé chia thanh hai loai 1a bay hoi ty nhién va bay hoi & chan khong,
a) Bay hoi tw nhién thwong dwoc tién hanh trong thiét bi hé. Loai thiét bi don gian nhét
1a 1 thung hé hinh vudng, bén trong cé treo nhitng tdm ban hoic soi chi dé cho hat tinh
thé bam vao d6. Thiét bi nay thudc loai gian doan ning suat thap. Trong cong nghiép
nguoi ta thudng dung nhiing loai thiét bi khac nhu thiét bi thap goi 1a thap két tinh, thiét
bi két tinh loai mang, thiét bi két tinh thung quay.

Qua trinh lam lanh dugc xay ra dugce 1a do sy bay hoi nhitng hat nho chat long trong
khong khi nho vao sy chénh 1€ch nhi¢t do gitra khong khi va dung dich.

Tinh thé tao thanh cing voi nude cai duge 1dy ra, dong thoi qué trinh tich dung moi
bang cach cho bay hoi & 4p suat thudng xay ra cham va doi hoi thiét bi bay hoi phai to.

Méng két tinh. Méang két tinh 1a mang h , trong d6 c6 vit tai. Vit tai vira lam nhiém
vu van chuyén vira 1am nhiém vy khudy. Vit tai quay voi van téc khong 16m 1dm (~2v/ph)
trong thiét bi nay chi duoc 1am lanh ty nhién do bay hoi tir bé mit thoang. Tuy thé qua
trinh két tinh trong thiét bi nay van nhanh hon thap két tinh tir 6. lan.

Loai thiét bj két tinh thung quay la thung hinh tru twa trén con 1dn d& . Thung dit voi
1 goc nghiéng nho. Bé giam mat mat nhiét nguoi ta cach nhiét cho thung hay 1a dit trong
thung vo. Pé tranh hién tuong tinh thé dinh vao thanh thung nguoi ta dit dng hoi phia
dudi thung dé doi trong trudng hop bi dinh.

Dung dich duoc dua vao dau nay thung, tinh thé va nudc céi cing ra & dau kia,
khong khi chuyén dong nguoc chidu véi dung dich, chiéu day 16p chat 1ong, luong tiéu
tén khong khi, nang luong tiéu hao phu thudc vao tinh chat dung dich va kich thude tinh
thé, kich thudc cua thung ciing phu thudc vao nhimng tinh chét ay va d6i véi mdi trudng
hop cu thé, ngudi ta thudng xac dinh bang thyc nghiém.

b) Bay hoi ¢ chin khéng. Két tinh co thé bay hoi & chan khong cé thé thuc hién gian
doan ¢ trong thing c6 canh khuay (hinh 5.5). Thung ndi véi bom chan khdng tuye va
thiét bi ngung tu. Sau khi két tinh ta ting 4p suat trong thiét bi dén ap sudt thuong roi

thao tinh thé va nudce cai.
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Thiét bi két tinh chan khong lién tuc. Trong thiét bi nay tinh thé cing tuan hoan véi
dung dich cho dén khi nao vén toc ling thiang van tdc tuan hoan thi tinh thé ling xudng.

Vi thé ta c6 thé diéu chinh kich thudc tinh thé bang cach diéu chinh van téc tuin
hoan dung dich.

- Két tinh khéng tach dung méi.

Thiét bi két tinh c6 canh khudy véi bo phan 1am lanh. Nhimg thiét bi nay c6 thé lam
viéc lién tuc hay gian doan. Khi két tinh gian doan ta cho dung dich vao dy thiét bi, sau
khi két tinh xong nudc cai va tinh thé duoc théo ra & phia dudi.

Khi két tinh kién tuc nguoi ta 1ap nhiéu thiét bi ndi tiép nhau, dung dich chay tur thiét
bi nay qua thiét bi khac va duoc thao ra & 6ng bén canh. Nho ¢6 cau tao don gian nén loai
thiét bi ndy duoc tmg dung khé rong rii.

V. TONG KET BAI

- Phuong phép thuc hién qué trinh trich ly rat da dang va cé vai tro khac nhau trong
sur dung, viéc danh gia va sir dung dang qua trinh trich ly phu thugc vao tirng muc
dich yéu cau cy thé caa ting qua trinh 1am viéc.

- Két tinh 1a qué trinh lién tuc kém theo qua trinh ¢ dic nan ndé mang nhiéu nét
tuong tu nhu qua trinh ¢6 dic nhung day 1a qua trinh [am viéc rat phic tap doi hoi
nhiéu thiét bi va hé théng phu kém theo.

VI. CAU HOI VA BAI TAP VE NHA
1. Panh gia, lva chon cac phuong phéap trich ly va tng dung cu thé cua
phuong phép trong thuc té.
2. So sanh, lién hé va néu Ién sy khac biét cua qua trinh két tinh va co dic dé
tir d6 dua ra thdng sé 1am viéc tiéu bién cho qua trinh két tinh.
VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phicong phép, chudn bi...)

T6 bo mon duyét Gido vién

Pham Dinh Dat
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BAI GIANG SO 8 SO TIET: 05

I.  TEN BAI GIANG: SAY KHO
Il. MUC TIEU:
Nguoi hoc ndm dugc ban chét, vai tro va cac thong sb khong khi am va tinh luc
hoc qua trinh, qu4 trinh tinh toan cac thong s co ban cia qua trinh sdy.
I11. PO DUNG VA PHUONG TIEN GIANG DAY:
- Gi4o trinh Qua trinh va thiét bi Truyén Khdi.
- M@y chiéu overhead hodc projector
IV. NOQI DUNG BAI GIANG
1. Pinh nghia va phan loai (30 phut):
Trong cong nghiép héa chat, qua trinh tach nudc ra khoi vat liéu (1am kho vat lidu) 1a
rat can thiét. tuy theo tich chit va do 4m cua vat liéu, tuy theo yéu cau vé muac do 1am kho
vat liéu nguoi ta thuce hién mot trong cac phuong phap tach nudce ra khoi vat liéu sau day.

1. Phwong phap co hoc: dung may ép, loc, ly tim v.v... dé tach nudc, phuong nay
ding trong truedng hop khong can tach nude triét dé ma chi 1am kho so bo vat lidu.

2. Phwong phap hoéa ly: ding mot hoa chat dé hut nude trong vat liéu. vi du dung
canxi-clorua, axit sunfuric... phuong phap nay tuong dbi dit va phic tap, chi yéu
la dé hat nuée trong hdn hop khi.

3. Phwong phap nhiét: dung nhiét dé 1am béc hoi nude trong vat liéu, phuong phép
nay duoc str dung rong rai.

Quaé trinh 1am boat hoi nude ra khéi vét liéu bang nhiét goi la sdy. Ngudi ta phan biét

ra sdy tu nhién va siy nhan tao. Siy tu nhién tién hanh & ngoai troi, dung niang luong mit
trdi dé 1am bay hoi nuée trong vat liéu. Muc dich ciia qua trinh sy 1a lam giam khoi
lwong cua vat lidu (giam cong chuyén cho) ; lam tang do bén (cac vat lidu gém su, gd),
bao quan doc tot.

Say la qua trinh khong 6n dinh, do am cua vat liéu thay d6i theo thoi gian va khong
gian sdy.

Trong phan tinh luc hoc, ta sé tim dwrgc méi quan hé gitta cdc théng sé dau va
cudi ciia vdt lidu sdy va tac nhdn sdy dwa theo phuwong trinh cdn bang vdt liéu va cdn
bcing nhiét luong, tir do ta xac dinh dwoc thanh phd‘n vat liéu, luwong tdac nhan Scfy va
leong nhiét can thiét.

Trong phan déng luc hoc ta sé nghién ciru quan hé giiva sie bién thién ciia dé am

vdt lieu voi thoi gian va cdc thong so cua qua trinh, vi du nhw tinh chdt va cau truc cua
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vt lidu, kich thude vit liéu, cac diéu kién thuy dong luc hoc cua tdc nhan sd'y... tu do ta
Xac dinh dwoc ché do sdy, toc @ sdy va thoi gian sdy thich hop.

2. Khong khi am (60 phit):

1 Khai niém vé hdn hop khong khi am

Hon hop khong khi va hoi nude con goi 1a hdn hop khong khi 4m. Sau day 1a mot
sO khai niém dit trung cho hdn hop khong khi am.
2. Do am tuyét d6i cua khong khi.

D6 am tuyét dbi cuia khong khi 13 lugng hoi nude chta trong 1m® khong khi 4m
tire 14 vé chi sb thi biang khdi luonghoi nude ¢ trong hdn hop khong khi 4m. d6 4m tuyét
dbi thuong ky hiu 1a [ [kg/m?].

3. Do am tuong ddi ciia khong khi.

D6 am tuong doi cua khong khi hay con goi 13 d6 bdo hoa hoi nude 1a ty sb giita
lugng hoi nuée chira trong 1m® khong khi d6 véi lugng hoi nude trong khong khi da bdo
hoa hoi nude & cing nhiét do va ap suit, thuong ky hiéu:.

4. Ham am cta khong khi 4m: ham am ctia khong khi 1 luong hoi nude chia trong 1 kg

khong khi kho. Ky hiéu: Y , {kg/kg kk kho}

-ml |
Y Y 622.
By e g

5. Nhiét luong riéng cua khong khi 4m: nhiét luong riéng cua khong khi 4m duoc xac

kg / kgkkk

dinh bang tong sd nhiét lugng riéng ctiia khéng khi khé va hoi nude & trong hdn hop.
H=1000t +Y (2493 + 1,97t) 10° j/kgkkk (7.5)

hodc H=(1000+1,97.10° Y )t + 2493.10° Y j/kgkkk  (7.6)

6. Piém suong: Gia sir ta c6 mot hdn hop khong khi am chua bdo hoa hoi nudc. cho 1am
lanh hdn hop khong khi nay vai diéu kién 1a ham am Y khong do6i. nhiét d6 ciia hdn hop
giam dan xudng dén mot mirc ndo d6 thi hdn hop dat dugc trang thai bdo hoa (Il =1).
néu ta tiép tiép tuc giam nhiét d6 thi hon hop bat dau xuat hién nhimng hat xwong mi do
hoi nuéc bio hoa goi 1a nhiét d6 diém swong, ky hiéu 1a t. viy, diém suwong 1a giéi han
clia qué trinh 1am lanh khong khi 4m véi ham 4m khong doi.

7. Nhiét do bau udt: Néu nhu ta c¢6 thé cho nudc bay hoi trong khong khi véi diéu kién
doan nhiét, tic 13 qua trinh bay hoi nudc chi xay ra do nhiét ctia khong khi cung cap, ta
khong cap thém nhiét va ciing khong rat b6t nhiét di, thi trong sudt qua trinh bay hoi
nhi¢t do cuia khong khi giam dan, ham am tang dan, dén khi khong khi bao hoa hoi nudc

thi nuéc nglmg bay hoi, nhiét d6 nay goi la nhiét d6 bau uét, thuong ky hiéu 1a tu.
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Nhiét 46 doc ¢ nhiét ké binh thuong goi 1a nhiét ¢ bau kho. Hiéu sb gitra nhiét do
khong khi(nhiét do bau kho) va nhiét do bau uét dic trung cho kha ning hit am cua
khong khi, nguoi ta con goi d6 1a thé say i

B-t-tu (7.8)

trong do t- nhiét do khong khi (bau kho)

3. Biéu do H-Y khéong khi 4m (45 phut):

Db thi thanh 13p & ap suét khi quyén biang 745mmHg, goc hop boi hai truc chinh
ctia do thi 14 135° cu tao theo goc tu nhu vay dé st dung dd thi duogc dé hon.

Ham 4m x ghi trén truc hoanh, cac dudng thing Y song song véi truc tung trén dd
thi chi v& cac duong thang Y con truc Y thudng khong v&. nhiét luong riéng H ghi trén
tryc tung, cac duong thang H song song véi truc Y .

Ngoai hai tryc chinh trén, trén db thi con thém cac dudng dang nhiét (t = const),
duong d6 am twong d6i khong d6i(Jll = const ) va dudng ap sudt hoi nude riéng phan Ph

Puong thang t. Puong thang t = const v& theo phuong trinh (7.5),cho cac gia tri t=
const phuong trinh c6 dang dudng thing twong d6i véi Hva Y, cho Y mdt vai trj sb ta
s€ v€ dugc (hinh 7.2).

D¢ dbe cua dudng dang nhiét ting dan khi nhiét d6 ting vi hé sb goc cua phuong
trinh 12 (2463:1,97t)10° cho nén khi nhiét d6 tang thi hé sé goc s& tang.

Duonglli=const. Dudng nay v& theo phuong trinh (16-3), cho mot vai gia tri
s6nhiét do ung v6i [lFconst roi x4c dinh Y ta duogc giao diém cua dudng t =const va Y
= const, nbi cac giao diém nay lai ta duoc dudng cong l=const . cac dudng cong
Bl=const xuét phat tir mot diém nam trén tryc tung (Y =0 va t = -273°%). Khi nhiét do
dén 99,4°° (nhiét d6 cua hoi nuéc bio hoa & ap sudt 745mm) duong [ll=const s& gin nhu
song song véi dudng Y = const,
ph hay Y , khi d6 duong thang s& 1a dudng thang song song vdi dudng Y = const

Puong dp sudt riéng phan Py,. Ap suat hoi riéng phan chi phy thuoc Y : Ph =
BPbh=f(x), theo (7.3), ta co:

Ta thiy quan hé giita P, va Y c6 dang gan nhu duong thang (khi Y nhd), tri s Ph ghi
trén truc bén phai cta d6 thi (hinh 7.3).
4. So @6 nguyén ly 1am viéc ciia may say bang khong khi (45pht)
So d6 nguyén 1y 1am viéc clia may say bang khong khi duwoc mo ta trén hinh 7.8.
Vit liéu ban du con dang am cho qua cira va nhd bo phan van chuyén ( bang tai,

xe goong...) dua qua phong siy roi qua cira ra ngoai. Khong khi bén ngoai dugc quat hut
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dua vao caloriphe su6i rdi vao phong sy. Tai caloriphe sudi khong khi duoc dun nong
dén nhiét d6 can thiét, khi vao phong say khong khi tiép xtic véi vat liéu, cip nhiét cho
nudce trong vat liéu boc hoi ra ngoai.
Hinte

— I
IhAAAAAN

s
V X

Hidh 7.8 Sodd sy limghti

v

Kingkh ringa

Hdn hop khong khi sau khi siy xong di theo chiéu hut cta quat thoat ra ngoai. Doi
khi can b6 sung nhiét d6 khong khi sdy, ngudi ta dung caloriphe bd sung dé cip nhiét
cho khong khi ngay tai phong sdy.

Trén so dd hinh 7.8 caloriphe duoc dun ndng bang hoi nudc hoic caloriphe dun
néng bang khoéi 10. Trong trudng hop vt liéu khong so ban, khong yéu cau cao vé hinh
thirc va mau sic, thi nguoi ta dung tac nhan sdy 1a khoi 10. Khi d6 khong cin caloriphe
ma chi c6 16 d6t 1a nhién lidu va phong tron khoi 10 v6i khong khi lanh dé ha nhiét do
khéi 10 trude khi vao phong siy.

V. TONG KET BAI
- Say la quéa trinh bay hoi ra khoi vat liéu biang phuong phap nhiét va tly theo
phuong phép nhiét sir dung ma céc qua trinh sy khac nhau.
- Gian d6 Ranzim la gian db thuc nghiém gilp xac dinh céc trang thai khdng khi am
dira trén cac dir liéu vé théng s 1am viéc cua khong khi.
VI. CAU HOI VA BAI TAP VE NHA
1. Xéc dinh cac thong ) khong khi am biét nhiét do khong khi 4m 30°C d6 am 70%.
2. Xéc dinh cac thong sb khong khi 4m biét nhiét do khong khi 4m 30°C thé say 10°C.
VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phicong phép, chudn bi...)

T6 bd mon duyét Gido vién
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BAI GIANG SO 9 SO TIET: 05

I.  TEN BAI GIANG: SAY KHO
Il. MUC TIEU:
Nguoi hoc ndm duoc ban chét, qUa trinh tinh toan cac thong sb co ban cia qua

trinh sdy, cac thong sé dong hoc va phuong thirc sdy cta qua trinh
I11. PO DUNG VA PHUONG TIEN GIANG DAY:

- Giéo trinh Qua trinh va thiét bi Truyén Khdi.

- M4y chiéu overhead hoic projector
IV. NOI DUNG BAI GIANG
1. Can bing vit liéu trong may siy bing khong khi (45 phut)
Ta dat mot s6 ky hiéu:
Gd,Gc - lugng vat lidu trude khi vao va sau khi ra khoi may say, kg/s;
Gk —luwong vat liéu kho tuyét ddi di qua may sdy, kg/s;
Z, X_C- do 4m vat liéu trude va sau khi séy, tinh theo % khoi luong vat li¢u udt;
X_d, X_c - d6 4m vat liéu trude, sau khi séy, tinh theo % khbi luong vat liéu kho tuyét dbi;
W- luong 4m duoc tach ra khoi vat liéu khi qua may sdy, kg/s;
L - lugng khong khi kho tuyét dbi di qua may sdy, kgkkk/s;
Y o — ham am khong khi trude khi vao caloriphe sudi kg/kg KKK;
Y 1,Y » — ham am cua khong khi trude khi vao mdy sdy ( sau khi qua caloriphe suéi) va
sau khi ra khoi may sdy kg/kg kkk;

Trong qua trinh sdy, ta xem nhu khong c6 hién twong mit mat vét liéu, do d6

lwong vat liéu kho tuyét ddi coi nhu khong bi bién d6i trong subt qua trinh. vay lugng vat
lidu kho tuyét d6i di qua may say:

100 100
o, b, ik g, 100Mk

100 100

Tu do rat ra;

G, K. % G, k. % (7.14)

Luong am tach ra khoi vat lidu trong qua trinh sy tinh theo cong thirc:
W =Gd-Gc (7.15)

Thay gia tri ciia G, trong cong thirc (7.14) vao cong thuc (7.15) ta co:

xq [k xq [k
w I, | B A2 7.16
“100[k. 100k, (7.16)
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Luong khong khi khé di qua mdy sdy:

Ciing giéng nhu vat liéu kho tuyét d6i, ta xem nhu lwong khong khi kho tuyét dbi
di qua may say khong bi mat mét trong sudt qué trinh say.

Khi qua trinh lam viéc 6n dinh, luong khong khi di vao mdy sdy mang theo mot
lwong 4am 1a LY 1. sau khi sdy xong, luong 4m bdc ra khoi vat liéu 1a W do d6 khong khi
sdy c6 thém mot luong 4am 1a W.

Vay, néu luong am trong khong khi ra khoi may sdy 1a LY , thi ta s& c6 phuong
trinh can béng vat liéu sau:

LY, +W=LY, (7.17)

W
L kg/ 7.18
2kl—lgs ( )

Pai luong L 1a lwong khong khi kho can nhiét dé 1a boc hoi w kg 4m trong vat

lidu. vay luong khong khi kho can thiét dé 1am bdc hoi 1 kg am trong vat liéu:

L 1 o
| kg /k 7.19
!ﬁzk.’_l g/Kgam ( )

Cdn bang nhiét eong trong mdy sdy bang khéng khi.

Ta ky hiéu:

Q - nhiét luong tiéu hao chung cho may siy, W

Qs - nhiét lvong suo1 nong khong khi & caloriphe sudi, W

Qb - nhiét lugng bd sung trong phong siy, W

Q =Qs + Qb = L(Hz— Ho)

2. Phwong thire sdy (45 phat):

1. Say ly thuyét: trong sdy 1y thuyét coi cac dai lugng nhiét bd sung va nhiét ton that déu
bang khong nghia 1a g, -2 .]vl .1vc .]m Bray .

Trong thyc té néu gap trudng hop nhiét bo sung bang nhiét ton that q, -3 Bl do 6

I ciing coi nhu say 1y thuyét.

C
o——— 2 Sdy c6 bo sung nhiét trong phong
X shy:
| 3. Say dot nong khong khi gitra chung:
4. Say tuan hoan khi thai:
. Mengy 5. Sy tuan bang khéi 10:
_: 3. Pong hoc qua trinh say (90 phut):
Xe = Trang thai lién két 4m trong vat li¢u.

Hirh718 Bb thi genle giiadbZamén
Bagvadaandalling ki
45



1. Lién két hap thu don phan tir: 16p don phan tir hoi am bi hap phu bé mit va céac 15

mao quan cua vat li¢u, lyc lién két nay rat 16m, luong am nho nhung rat kho tach biéu

thi bang doan OA trén d6 thi hinh 7.18.

2.Lién két hip phu da phan tir (con goi 1a hdp phu hoa 1y), luc lién két ctia phan 4m

nay ciing kha 16n biéu thi bang doan AB, khi siy thudng chi tich mot phan ctia phan

am nay.

3. Lién két mao quan, phan 4m nay do luc hiit mao quan cua cac mao quan nho (r <
10°cm) thé hién bang doan BC, lyuc lién két ctia phin 4m nay khong 16n 14m khi sdy co

thé tach duogc hét.

4. Lién két két dinh, phén am nay la do nudc bam trén bé mat vat liéu hodc trong cac
mao quan 1én, Am nay dugc tao thanh khi ta nhiing udt vat li€u, lyc lién két khong dang
ké nén dé tach.2. Puong cong sdy va duong cong téc do say:

- Poan AB: giai doan d6t nong vat liéu, nhiét d6 vat liéu ting 1én dén nhiét d6 bau
wdt tuong tmg véi trang thai khong khi lic sdy, d6 Am vat liéu thay ddl khong dang ké,
tdc do say tang nhanh dén téc do cuc dai.

- Poan BK;: giai doan toc d6 sdy khong ddlI (dang toc), do Am vat liéu giam nhanh va
déu dan theo mot dudng htang (doan BK; trén dudng cong siy), nhiét do vat liéu khong
ddi va van bﬁng nhiét do bau udt.

- Poan K;C: giai doan téc do sdy giam dan nhung déu (dudng chiam 1a duong ly
thuyét), nhiét d6 cua vt liéu ting 1én dan, d6 4m giam dan dén d6 4m can bang nhung
mirc d6 giam cham hon giai doan trén. Piém C twong Gng véidd Am can bang khi dat do
am can béng thi nhiét do cua vat liéu bﬁng vo1 nhiét do cua tac nhan séy.

Tinh thoi gian sdy
a. Giai doan toc do giam dan
Pé tinh thoi gai nay ta dua vao phuong trinh vat liéu va phuong trinh téc d6 say. Theo
phuong trinh vat li€u ta co:
dW=-GK.D X
thay vao phuong trinh (7.46)ta duoc

o b |

Hoac

G g dX
-
Trong do
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G- luong vat liéu say(vat liéu kho tuyét ddi), kg/h dau trir chimg t6 d6 am cua vat liu
giam dan theo thoi gian

Trong khi say d6 am X , cta vat liéu thuong khong dat dén trang thai can bang. Do d6 dé
xac dinh thoi gian say trong giai doan nay ta lay tich phan phuong trinh trén trong gidi

han tir &6 4m t6i han X , dén d6 4m cudi X ¢ ctia vat lidu (X ,< X o)va tir I 0 ¢én [HI

o T

Rut ra thoi gian say cho giai doan hai

X, K-
| .?' x_=zzb (7.47)
cb

b. Giai doan téc do khong doi

Theo d6 thi dudng cong toc do say ta nhan tjhay téc do say trong giai doan mot khong
d6i va bang téc do say ¢ diém t6i han tirc 1a diém dau cta giai doan hai. Do d6 ta c6 thé
dua vao phuong trinh(4.46) dé xac dinh toc d6 say cho giai doan mot.

Nhu trén ta co

G dX
U
ER TN e

Ta thay do am batky X trong phuong trinh bang d6 4m t&i han X ¢ thi ta s& c6

ok ac]n
Fd

G g dX
-k

Lay tich phan hai vé tir 46 4m ban dau X ; dén d6 4m t6i han X ., tir tir .: 0 dén .=. thi

s€ c6 phuong trinh thoi gian say cho giai doan mdt:

o 5

Rut ra

X Fk
IIF—I _klZcb (7.48)

c

Thoi gian sdy ctia qua trinh laIZl + .

X le X Ko |
.F—I — 7.49
ch . X Fcb ( )

4. Hwéng din giai bai tap (45 phat):
- Céc budc tién hanh bai toan.
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- Cong thtrc sur dung.

- M6t s6 sai sot mac phai khi tién hanh tinh toan bai toan.

- Két qua xur 1y.

- Yéu cau chung khi tién hanh bai toan cho chinh xéc.
V. TONG KET BAI

- Phuong thicc sdy bao gom qué trinh say ly thuyét va sdy thuc té c6 dic diém va

gian do khac nhau.

- Y&u cau nam virng cac cong thac tinh toan, bién doi, quan hé.
VI. CAU HOI VA BAI TAP VE NHA
1. Qua trinh sdy tuan hoan 80% luong khi thai vdi cac s liéu sau
Ning suét (theo nhap liéu)cua thiét bi sdy 1a 1,5 tAn/h. Sdy tir d6 4m dau 47% dén d6 4m
cudi 5% (tinh theo vat liéu uét)
- Khong khi m&i bén ngoai vao ¢6 ham nhiét 1a 50kJ/kgkkk, do 4m 1a 70%
- Khong khi ra khoi thiét bi say c6 ham nhiét 12 260kJ/kgkkk, do am 1a 80%
- Xac dinh lugng khong khi moi bd sung va nhiét lugng ti€u hao cho qua trinh sﬁy
2. Mot thiét bi sdy 1y thuyét co nang suat 1000kg/h theo nhap liéu c6 do am dau 1a 50%
sdy dén do am cudi 12 8%(tinh theo vat liéu udt). Puoc trang bi caloriphe sir dung hoi
nude bio hoa co ap suit 19,62.10°Pa. Khong khi méi bén ngoai vao c6 ham nhiét 1a
50kJ/kgkkk, d6 am 1a 70%. Khong khi ra khoi thiét bi siy c6 ham nhiét 1a 260kJ/kgkkk,
d6 am 1a 80%. Xac dinh:
- Luong khong khi khé can thiét cho thiét bi sdy.
- Luong nhiét va hoi d6t can thiét ¢ caloriphe biét nhiét that thoat bang 15% luong nhiét
hiru ich.
VIIl. RUT KINH NGHIEM (Vé thoi gian, néi dung,phicong phép, chudn bi...)

T6 bo mon duyét Gido vién

NGUYEN THANH HOANG
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GIOI THIEU MON HOC




.Trinh bay dwoc dinh nghia va phdn
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.




inh nghia va phan loai cac qua trin
yén 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



14.




!. !Han lOal:

‘Hap thu  °Keét tinh
Chung  °Say

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



a. Thanh phan phan mol (x,y)

b. Thanh phan phan khéi lwgng ( y , X

¢. Thanh phan ty s6 mol (X,Y)

d. Thanh ph%in ty s0 khoi lrong (\7, X )
e. Nong d¢ mol (G, L)

f. Nong do khoi lwgng G, , L,



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 clia 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



G . L : suat lvgng k/lwgng cta pha y (pha khi), pha x (pha léng), ,
kg/h

G, , L, :sudt lwgng k/lwgng cua cau tir dang xét trong pha y, pha x
kmol/h

; ,_x : néng do phan k/lwong cha ciu tlr dang xét trong pha vy,
pha x

Y 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






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:\/—



2. Quan hé giita cac néng do thanh phan pha

: y
X=X e , ] . M, )
;—} V x l-x ’ v 1=
v v _|_ v + v
X=X xM , V.M,

x M, +(1-x)M;

y.M +(1-y).Mg




2. Quan he giva cac hong do thanh phan pha
=X .
;'fzi }=L
y—=Y —-X -y
x> X _ = _ y
Y7 1-% 1-3




2. Quan hé giita cac néng do thanh phan pha

X>x _ X - ¥
_ _ X= — ;L':—__
Y-y 1+X 1+
X—=x ¥ Y

Y=y 1+X - 1+Y




2. Quan hé giita cac néng do 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



BAI TAP
Ta c6: Thanh phan thanh phan mol:
X —
C,H.OH 0.3
a, Thanh phan phan khoi lvong:
)_(_ X*Metanol
X*M etanol T (1_ X)M nuoc
0.3*46

= =0.523kg/ kg
0.3*46+(1-0.3)18



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 — X I\/Ietanol — 03 46 =11kg/kg
(1-x)M 0.7*18

nuoc




e —

d, Nong do mol:
Tw nhiét do20°C tra bang ta dwoc:
Dol = 189Kg/ m?
Druoe = 998kg / m’
1 X 1-X

— = + > p=924kg/m°
/0 petanol /Onuoc

C, = 0 =10.7kmol/m’
XM ..o + (L—X)M

NUoC



e —

e, Nong d0 khoi lwgng

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

NuUuocC



e —

2. Chon don vi dung trng v&i loai thanh phan
phan mol
a. kmol CO, / kmol hon hop khi

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



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).






GOl :(Dx,@y
n lwot la pha long
a pha khi

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

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

NHIET PO cua pha khi vao
VA AP SUAT long, va cua long
KHONG DOI 30 khi




@0NIAC+ KHONG Qua trinh truyén
KHi Ne 3
khoi xay ra

ﬁ — V; >V,

NHIET PO
VA AP SUAT
KHONG POl




Ga trinh can bang
ong

AMMONIAC+ KHONG T
oo™ Y= VYo

PN %2
V, =V X = Xep

n

Mallo1f210) Tai trang thai can
VA AP SUAT 3 )
KHONG DO bang pha, qua

trinh di chuyén
vat chat gitra hai
pha la bang nhau




al mol dieu Kien Xac dinh se ton tai mot moi 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



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

vat chat chuyén tir pha @, vao

Néunhwy<y, -
pha (I)y

vat chat chuyén tir pha @ vao

Néunhwy>y, - D
a




Bai 1: Treong 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



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




-

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 nd 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



-

Dinh ludt Raoult: Ap sudt riéng phén cda mot
cau tl trén dung dich bang dp sudt hoi bdo hoa
cua cdu tr dé (& cung nhiét dd) nhén vdi néng
dé phédn mol ciia cau tl&r d6 trong dung dich

P = Pppi-X




O trang thai can bang, 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



ong 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 cta pha khi.

Ta co:

H =950 mmHg=1.25 atm

P=860 mmHg = 1.13atm

x= 0.28mol/mol

- Nong dd can bang pha khi: y,,




Thong qua phuwong trinh duwong can
bang ta cé ndng d6 can bang cla
pha khi.

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



ich ly twong tuan theo
dinh luat Raoult co ap suat hoi bio hoa bang

680 m : q j6c clia hé mHg.
Xac din |
nong dda - ,

Ta co:

Do = 680 mmHg = 0.89 atm
P =735 mm Hg =0.97 atm
X = 0.33 mol/mol



ong qua phuwong trinh dudng can bang ta cé
nong do can bang cda pha khi.

y, =Pony 089433 6 .3mol/mol

P 0.97




ng ¢ ché do chuyén

ay op
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.



ay ra trong nhan pha & ché ddé 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

N A w WS V4




BTVN
Qua trinh truyén khoi xuyén pha la gi?




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

Néu tinh theo pha @,
AX = x* — X

hay Ax=x-x*

Y




B chuy&n dong

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




Wéi ter dau

dén cudi nén khi tinh toan phai dung




wron

thlnnhthe
Aytb i Ayc _Ayd Aytb = Ayc oY Ayd
Ay Ay
2,3lg —° In —2¢




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 duwong
can bang y=1,1.x.




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 luc trung binh cuda qua trinh

truyén khéi Ay, Ay, — Ay,
A

AY,

Ay, =

In



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



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




Vi dudng can bang 1a dudng thang nén dong
lwe trung binh cda qua trinh truyén khoi tinh
theo cong thuc:

Ay, —Ay, _ 0.525-0.15
AY. n 0.525
Ay, 0.15

Aytb =




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 dwong 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.

N

cac qua trinh truyén khoi t



“a phan chicu cao lam viéc

ctia thap, kich thudc phan trén
va dudi tuy thudoc nhirng bo
phan duogc lap ¢ do.



“. | INN  chieu cao theo

phwong trinh truyén 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




dén toc

do truyén khoi?

Pong lwc cta qua trinh truyén khoi la gi? Khi qua
trinh truyén khoi xay ra, dong lwc cia 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 cha qua trinh
khuéch tan phan tir l1a gi?Cac yéu tdo anh hwong dén
qua trinh khuéch tan phan ta?



ua trinh
truyen khoi rat nhanh. Qua trin uéch tan nao
quyét dinh tdéc dd qua trinh truyén khoi?

4. H3y cho biét chiéu khuéch tan cda 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).




bi 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?




Mon hoc ——

QUA TRINH THW
TRUYEN KHOI& 3,
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GIOI THIEU MON HOE Mugc tiéu mon hoc

Hoc xong mon hoc nay sinh vién ¢6 kha nang:

> DPanh gia hoat dong cua c4c phan tng tir don gian dén
phtc tap trong cong nghé héa hoc.

> Thiét ké c4c thiét bi phan Gmg co ban, Iy tuéng nhu
thiét bi khuay tron, thiét bi day ly tudng,...

> Kiém soat va danh gia quéa trinh 1am viéc cua thiét bi
phan tng thuc trong cong nghiép.

> M0 ta, phan tich cadc phan tGng di thé va tr d6 dinh
hudéng cho viéc lva chon thong so6, di€u kién phan tng

thich hop.

;nn“muu“m“mllm.;;.
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V1 tri mon hoc

GIOI THIEU MON HOC

Truyén nhiét

Phan ung
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GIOI THIEU MON HOC _ ‘ al Noi dung mon hoc

Chuong 1: Khai niém co ban

Dinh nghia va phan loai cac qua trinh truyén khoi
Cac biéu dién thanh phan pha

Can bang pha
Qua trinh khuéch tan

Dong luc khuéch tan

Phuong phap tinh thiét bi truyén khoi
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GIOI THIEU MON HQC +

Chuong 2: HapThu

= Kha1 niém

" Yéu cau doi véi dung moi
= So d6 hé thong hap thu

= Can bang vat chat

= Thiét bi truyén khoi

No1 dung mdn hoc




A

D

GIOI THIEU MON HOC

Chwong 3: Qua trinh chung

" Dinh nghia va phan loai

= Can bang pha

® Chung don gian

" Chung bang hoi nudc truc tiép
= Chung cat

Chuong 4: Trich ly

® Trich ly long — long

* Trich ly long — ran
= Thiét bi trich ly

No1 dung mdn hoc




A

, o T
GIOI THIEU MON HOC

Chwong 5: Hap phu

" Pinh nghia va phan loai
= Chat hap phu

= Qua trinh hap phu

= Thiét bi hap phu

~ Chuwong 6: Say

" DPinh nghia

= Tinh hoc vé siy

= Pong hoc vé sdy

= Thiét bi say

No1 dung mdn hoc
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(A

GIGI THIEU MON HOE A‘ Tai liéu hoc tap

-y -

» Tal liéu hoc tap chinh
Bai giang Qua trinh thiét bi Truyén Khoi
Vil B4 Minh - Ky Thudt Phdn Ung — DPHBK Tp.HCM

> Tal liéu tham khao
Ng6 Thi Nga — Ky Thudt Phdn Ung — NXB KHKT.
Nguyén Bin — Cac Qua Trinh Héa Hoc — NXB KHKT.
Robert H. Perry, Don W. Green, James O. Maloney -

Perry's Chemical Engineers' Handbook (7th Edition) -
McGraw Hill
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I. Pinh Nghia & Phén Lo Chuong 1

ai; 7

- =g

1. Dinh nghia:
2. Phan loat:

- Hap thu

» Chwng

* Hap phy

* Trich ly

- Két tinh

- Say

» Hoa tan

> Trao doi ion

1



® | Chuong 1

II. C4c Biéu Dién Thanh Phaa Pha

-y B

1.Cac loai nong dé thanh phan

a.Thanh phan phan mol (Nong dd phan mol) E

‘ ] ) = .-
b.Thanh phan phan khoi lwong (néong dé phén%
khoi lwong) E

c. Thanh phan ty s6 mol

(i

d.Thanh phan ty so khoi lwong



11.

Cic Biéu Dién Thanh 1)13@~ >ha Chuong 1

& -

Goi

(N

*G: lru lwrong mol cua phay (pha khi), kmol/h

*L: Iru lwgng mok ciaa pha x (pha l6ng), kmol/h

*G;: lrru lwrgng mol ctia cau tir dang xét trong pha y, kmol/h
eL.: lwu lwong mol ciia cau tir dang xét trong pha x, kmol/h
y: nong d§ phan mol ciia cau tir dang xét trong pha y

x: nong dd phan mol ciia cau tir dang xét trong pha x

Y: nong d¢ ty so mol ciia cau tir dang xét trong phay

X: nong do ty s6 mol ciia cau tir dang xét trong pha X

;nn“muu“m“mllm.;;.



I1. Céc Biéu Dién Thanﬂ‘;@? Chuong |

. lru lwong k/lwgng cia phay (pha khi), kmol/h
. lwru lwgng k/lwgng ciia pha x (pha léng), kmol/h
- lwu lwgng k/lrgng ciia cau tir dang xét trong pha y, kmol/h
. lwu lwong k/lwong ciia cau tir dang xét trong pha x, kmol/h

nong do phan k/lxgng cua cau tir dang xet trong phay

wM‘

|
Iﬂma

: nong d§ phan k/lwong ciia cau tir dang xét trong pha x
- nong do ty sé k/lwong ciia cau tir dang xét trong phay

M nong do ty so k/lwong ciia cau tir dang xét trong pha x

iR



1. Cic Biéu Dién Thilnh)i)lf? Chuong |

\ A b

Céac loai nong dd thanh phan
Nong do phan mol cia cau tir trong pha x, pha y

o

~ Nong do phan khoi lwong ciia cau tir trong pha x, pha y




1. Cic Biéu Dién Thilnh)i)lf? Chuong |

\ A b

Céac loai nong dé thanh phan pha

Nong d6 ty so mol ciia cau tir trong pha x, pha y




I:

x.M y

xM, +(1-x).M;

y=

V.M,

VM, +(1-v).M,










Chuong 1

1.3. Can Biing Pha

1.3.1.Khai niém




Chuong 1

1.3. Can Biing Pha

Tai mdi diéu kién xac dinh sé ton tai moét moi quan
hé can bang gitra ndng dd cua cau ti trong hai pha
va dwoc biéu dién bang dwdng can bang

Khi can bang thi sw khuéch tan tdng cdng cua hai
pha bang 0

Khi chwa céan bang, sé xay ra qua trinh khuéch tan
cla cau ti gitra hai pha dé dwa hé vé trang thai can

(il

ban
ﬁic’yi han clia qua trinh truyén khoi la khi hé dat
trang thai can bang

UL L L L



Chuong 1

1.3. Can Biing Pha

Chiéu khuéch tan cua cau tr sé tuan theo quy luat:

> Néu nhw y <y, — vat chat chuyén tir pha 20
pha [ ,
» Néu nhw y >y — vat chat chuyén tr pha -/ao

pha [l
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1.3. Can Bing Pha ’? Chuong 1

ot

1.3.2. Cac dinh luét vé can bang pha

Pinh ludt Henry: Doi v&i dung dich ly twdng ap
suat rieng phan p cua khi trén chat 1dng ty 1& voi
phan mol x cGia no trong dung dich

P = H.X

(T

. Dinh ludt Raoult: Ap suat riéng phan ctia mét cau
t&r trén dung dich bang ap suat hoi bdo hoa cua
cau tlr d6 (& cung nhiét dd) nhan v&i ndng do phan
mol cla cau tl d6 trong dung dich
P = Pppi-X

;nn“muu“m“mllm.;;.



Chuong 1

1.3. Can Bing Pha

* Dinh luat Henry: p* = H.X
* Dinh luat Raoult: p* = Po.X
« Theo Clapeyron va Dalton, ta co:
» Phuwong trinh can bang:
* y*=(H/P)x
* y*=(P°/P)x

O trang thai can bang, ta co: =
p* = P.y* i

A



1.4. Qua Trinh Khuéch T‘ziny Chuong 1

il

Khuéch tan phan ti

= X4y ra trong 16p mang é ché ao chuyén dong dong

= Pong lwe 14 chénh 1éch nong dd

= Khuéch tan tir noi nong d¢ cao dén noi nong do thap trong
l6p mang

= Xay ra rat cham

Khuéch tan doi lwu

= X4ay ra trong nhan pha é ché d chuyén dong xoay

= X4y ra la nho sw Xao tron ctia cac phan tw trong dong

Khuéch tan phan ti quyet dinh toc dd cho ca qua trinh
khuéch tan

;nn“muu“m“mllm.;;.



1.5. Pong Lwc Khuéch Tan’ Chuong 1

* Néu tinh theo pha [l
M-y -y
hay ll=y - y*

= Néu tinh theo pha
.= X* — X

hay.:x—x*




1.5. Pong Lwc Khuéch Tan g

AL

S5 .

= Phwong trinh truyén khoi

G = ky'-b = kx'-b

= PoOng lwe trung binh

Chuong 1
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1.6. Phwong Phap Tinh TBTK

(i

1.6.1. Tinh dwéong kinh
V

0, 785w,

1.6.2.Tinh chieu cao
* Dwa vao phwong trinh truyén khoi
* Tinh theo bac thay déi nong do

Chuong 1
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3 ' Chuong 2

|

1. NHUNG KHAI NIEM CO BAN

= Pinh nghia
= Chéat hap thu hay dung méi
= Chat bi hap thu
= Chéat tro
= Fng dung
= Yéu cau doi v&i dung moi
= Tinh chat vat ly: hoa tan, dd nhot, nhiét,...
= Tinh chat héa hoc
= Tinh dbéc hai

i




Chuong 2

2.1. D6 hoa tan cua khi'vao

» D0 hoa tan cua khi trong chit long 1a lugng khi
hoa tan trong mot don vi chit long. PO hoa tan c¢é
th€ biéu thi biang kg/kg, kg/m?3, g/lit...
» Do hoa tan cua khi trong chat long phu thudc vao
tinh chat cua khi va chat long, phu thudc vao nhiét
~ d0 moi trudng va ap suit riéng phan cia khi trong
~ hon hop.
~ > Su phu thudc cé thé bi€u thi biang dinh luit Henry
— Dalton nhu sau:
Yep = MLX

iR



2.1. D6 hoa tan cua khi vao\@ )

»Paoi véi khi Iy tuéng phuong trinh cé
dang du’o’ng thang, phu hgp vdi khi thuc
khi nong do cua khi khong 16n 1am va
do hoa tan nho.

~ »D0oi véi cac hé thong khong tuin theo

~ dinh luat Henry khi d6 hing sé can

~ biang m 12 mot dai lugng bién doi phu
thudc vao nong do x va duong can biang
la mOt duong cong



Chuong 2

2.1. D6 hoa tan cua khf‘vi 8

Khi tinh toan hap thu, ngudi ta thudng dung nong do
ty s6 mol hay nong do phan mol tuong doi, ta cé
Yep = M.X

(T

" o

i ul“““ﬂ“l“““hn.....



L

W

I




Mon hOc

QUA TRINH THW B

TRUYEN KHOI® 1 .
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I. Khai Niém chuong2

r

"Cac phuong phap tach khi
* Phuong phap hoa hQc
* Phuong phap cO ly
* Phuong phap hoa ly
"Dinh nghia
= Chat hap thu hay dung méi (10ng tro)
= Chat bi hap thu
* Chat tro

A1)
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g Chucong 2

I. NHUNG KHAI NIEM cO BAN

. Ung dung
* Thu hoi cac cau tU quy
* Lam sach khi.
= Tach hon hgp thanh cau t( riéng.
* Tao thanh sdn pham cudi cling

i1

(T




’ Chucong 2

I. NHUNG KHAI NIEM CO BAN

4 < ~ o 7 0 Ao
"Yeéeu cau doi voi dung moi

* Tinh chat hoa tan chon 1oc
* PO nhGt dung moi bé
* Nhiét dung riéng bé
* Nhiét dO soi khac xa nhiét d0 sdi cUa chat hoa tan
* Nhiét d0 déng ran thkap
= Khong tao thanh ét tUa
= [t bay hoi
* Khong dOc doi véi ngudi, khong dn mon thiét bi
= Ré tién, dé kiém
- ool
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" PO hoa tan cUa khi trong chat 10ng 1a lugng khi hoa
tan trong mOt don vi chat 16ng. PO hoa tan cé thé
bi€u thi bang kg/kg, kg/m3, g/lit...

" PO hoa tan cUa khi trong chat 16ng phu thudc vao tinh
chat cla khi va chat 16ng, phu thubc vao nhiét do
moi truOng va ap sudt riéng phan cla khi trong hon
hop.

" Su phu thubc cé thé bi€u thi bang dinh luat Henry —
Dalton nhU sau:
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I1. PO hoa tan cua khi vao long™

"= Sy phu thudc c6 thé bidu thi bang dinh ludt Henry —
Dalton nhU sau:

Y = M.X

" POi vOi khi 1y tudng phuong trinh c6 dang dudng
thang, pht hop v&i khi thuc khi ndng d6 cla khi
khong 16n 1am va do hoa tan nho.

" POi vOi cac hé thOng khong tuan theo dinh luat
Henry khi d6 hang sO can bang m 1a mOt dai lugng
bién d6i phu thuGc vao nOng d0 x va dudng can
bang 1a mOt dudng cong
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Chucong 2
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I1. DO hoa tan cua khi vao léng

r

" Do trong qud trinh hap thu, luong khi tro va dung moi
khong thay dOi tai moi vi tri trong thi€t bi nén khi tinh
todn hap thu, ta thuong dung nOng do ty sO6 mol hay
nOng dO0 phan mol tuong doi, ta cé

A1)
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— A ?
I11. SO d6 hé théng hap thu

Chuong 2 B

dich sau
hap thu
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e

luong hon hop khi di vao thi€t bi hap thu, kmol/h.
luong hon hop khi di ra thi€t bj hap thu, kmol/h.

IV. Tinh toan qua trinh hap thu Chuong2  °

-
1

(@]
e o

nOng dO cUa pha khi di vao TB, kmol/kmol ktro.
nOng dO cUa pha khi di ra TB, kmol/kmol ktro.
luong dung méi di vao thiét bi, kmol/h.

noOng d6 dau cla dung moi, kmol/kmol dung méi.
nong do cudi cla dung méi, kmol/kmol dung méi. =
lugng khi tro di trong thiét bi kmol/h. '
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IV. Tinh toan qué trinh hap thy | [EEGIVENRINR

1. Can bang vat chat
Lugng khi tro di trong thiét bi:

Can bang vat liéu:

Al

JLuong dung méi can thi€t cho qua trinh

1
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IV. Tinh toan qua trinh hap thu

F , e e A p . | .
Luong dung moi tOi thi€u dé hap thu dugc xac dinh khi
noOng do cudi clia dung moi dat dén nOng dO can bang:

X__-nbng db pha 1édng can bang Ung vGi ndng d6 dau
cUa pha khi. X_ ., dugc xac dinh tU phuong trinh can |

bang hodc sO liéu can bang Ung v6i Y,
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IV. Tinh toan qua trinh hap thu Chuong 2 .;
==

F N ) R

2. Phuong trinh duong lam viec
Viét phuong trinh can bang vat liéu doi
vOi khodng th€ tich thi€t bi k€ tU mOt tiét
dién bat ki nao d6 vOi phan trén cUa thiét
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bPuwong lam viéc
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IV. Tinh toan qua trinh hap the Chuong2 7

—
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4. Su lién hé giita luong dung méi va kich thuéc TB

Trong di€u ki€n lam vi€c nhat dinh thi lugng khi bi hap
thu khéng doi va xem hé so truyén khoi 1a khéng doi.

Nhu vay bé mat ti€p xic chi thay doi tuong Ung voi su
thay dOi cla AY,, sao cho tich s F.AY, 1a khong doi

e

Ta ¢6 thé khdo sat su thay d6i dOng luc trung binh AY, ©
‘trén do thj Y-X. Khi Y,, Y, va X, c6 dinh thi gié tri nOng
d0 cudi cla dung moi X_ quyét dinh ddng 1uc trung binh
cUa qud trinh
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IV. Tinh toan qua trinh hap thu

4. Su lién hé giita luong dung méi va kich thuéc TB
NOng d0 cubi cla

dung moi X_ la

diém cubdi cla

duong lam viéc chi

dudc dich chuyén

tU A dén A,
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IV. Tinh toan qua trinh hap thu

4. Su lién hé giita luong dung méi va kich thuéc TB

Pudng OA va OA, 1a hai dudng gidi han. Néu chon
luong dung moi it nhat thi thi€t bj sé vd clng cao
- nhung néu chon lugng dung mdi 16n qua d€ cho bé

E mat F nho thi sé khong kinh t& hodc la chang thu dugc
g1 vi nOng d0 dung dich qua loang
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IV. Tinh toan qua trinh*iézr Chuong 2

F 2 > > N N N v
5. Anh huong cUa nhiet dO va ap suat
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Mon hoc ——

QUA TRINH THW
TRUYEN KHOI& 3,
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I. Khai Ni¢m A Chuong 3 =

hop khi dd héa long thanh nhiing cau tir riéng biét dua

" Pinh nghia =
Chung |4 phuong phap tach hon hop chat 1ong hoic hon
trén do bay hoi khac nhau gifta cc cau ti trong hon hop.

A



3
I. Khai Niém i Chuong 3

* Ung dung
= Trong linh vuc loc hoa dau

= San xuat Oxy va Nito
= Tong hop hitu co nhu san xuat metanol, etylen,
propylen, butadien

= Cong ngh¢ sinh hoc

g i
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Chuong 3

= Phan loai

* Chung don gian

= Chung 16i cuon bang hoi nudc
* Chung chan khong

= Chung cat

hung cat ap suat thap

0]
O

= Chung cat ap suat cao
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IL. Hon hep 16ng hai cau tu;TY Chuong 3

-

= Hon hop ly tudng: hoa tan hoan toan vao nhau bat ky ty 1& nao
= Hon hop thuc:
Tan lan hoan toan vao nhau nhung c6 sai léch duong so véi
dinh luat Raoult g

Tan 1an hoan toan vao nhau nhung c6 sai léch am so véi dinh
luat Raoult

Tan lan hoan toan vao nhau nhung c6 ton tai diém dang phi
tai do ap suat hoi dat cuc dai

Tan lan hoan toan vao nhau nhung 6 ton tai diém dang phi
tai do ap suat hoi dat cuc ti€u

Tan 1an mot phan vao nhau

Khéng tan 1an hoan toan vao nhau
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III. Can bang pha

= Can bang pha 1ong — hoi hé 2 cau tu
= Do bay hoi tuong doi

gl

Chuong 3

R



Chuong 3

IV. Chung don gian

TB ngwngitu

Binh cht¥a san pham

Hoi nwdc

Nwdéc ngwng



Dong hoi
dinh thap
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Chuong 3

IV. Chung cat

2. Can bang vt chat

F: Iuu luvgng mol cua dong nhap lieu, kmol/h E
D: luu luong mol cua dong san pham dinh, kmol/h =
W: luu luong mol cuia san pham day, kmol/h g
X-: nong d6 phan mol ctia cau tir dé bay hoi trong nhap liéu E

\
' N

Xp: ndong d6 phan mol cua cau tir dé bay hoi trong san pham
inh

Xyy: nong d6 phan mol cua cau tir d¢ bay hoi trong san pham
day

Ou




Chuong 3

IV. Chung cat

2. Can bang vt chat

Tong quat: lugng vao = luong ra

A ¥ U

Theo cau tir dé bay hoi

(A
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Chuong 3

IV. Chung cat

2. Phwong trinh dwong lam viéc

“a m

Phan chung

— - chi s6 hoi lvu (hoan luu)

(il

: ti 56 luu lwong nhap liéu va dinh

UL L L L



Chuong 3

IV. Chung cat

Chi 56 hoi luu (hoan luu):
R=b.R,:-

hodac R=(1,2 2,5).Ri

R int chi 6 hoi Iuu t6i thiéu
— * Phwong phap dai so:

: nong do pha hoi can bang tmg véi nong do nhap liéu pha 16ng e



Chuong 3

mam 1y thuyi

IV. Chung cat
3. S0
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I. Khai Ni¢m T Chuong 4

Trich ly 1a qua trinh tach mot hodc mdt so chat tan trong chat 16ng
hoac chat ran bang mot chat 1éng khac goi la dung maoi.
=Néu tach chat hoa tan trong chat 1ong thi goi 1a trich ly 1ong —
long

i

=
" Pinh nghia 3

=Néu tach chat hoa tan trong chat ran thi goi 1a trich ly ran — long



3T—
I. Khai Ni¢m A Chuong 4 =

= Thu dugc dung dich c6 nong do dam dic (trich ly 16ng
— long)

= Tach hon hop hoa tan hoan toan hoic hoa tan mot phan
vao nhau thanh cau tir riéng biét

= Ung dung |
= Tach cac cau tir quy

A
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I. Khai Ni¢m T Chuong 4

= Y@u cau ddi véi dung moi é‘
= Tinh chat hoa tan chon loc
= Khoi luong riéng phai khac xa khoi luong riéng cia
dung dich
~ = Khong doc ddi v6i ngudi, khong dn mon thiét bi =

i

= Re¢ tién, dé ki€ém



Chuong 4

1. Trich ly Long — Léng

1. So' @6 nguyén tic

Dung dich dau .
Trich ly

Pha Raphinat P Pha Trich Q
B(A,S) S+A(B)

Hu'\ A

Hoan nguyén an nguyén
dd Raphinat dd Trich
R=B(A) E=A(B)




11. Trich ly Léng — Lé‘i? Chuong 4

(T

IS

1. So' @6 nguyén tic

Quié trinh trich ly 16ng — 1ong gdom 3 giai doan:

= Giai doan tron 1an dung dich dau F gom dung moi dau B va cau
tr can tdch A (goi la cau tir phan bo) voi dung modi the S vao
nhau. Khi d6 cau tr A s& di chuyén tir dung dich vao dung moi
thtr cho dén khi dat dugc can bang.

Giai doan tach 2 pha: hai pha do khoi luong riéng khac nhau nén
s& phan 16p nén tach ra dé dang, trong d6 mot pha gom dung méi
thr S va cau tr A (goi la pha trich), pha con lai gom dung méi
dau B va mot it cau tir A (goi & pha raphinat). Tuy nhién van co
thé ¢ Ccé4c cau tir trong dung dich dau B va trong dung moi thtr S
hoa tan mot phan vao nhau nén méi pha gom 3 cau tir.

= Giai doan hoan nguyén dung moi: tach A va B ra khéi S.

i ul“““ﬂ“l“““hn.....



) | Chuong 4

1l. Trich ly Long — Long =

S >y

1. So @6 nguyén tic

Uu diém ctia qué trinh trich ly 1ong — 16ng: ;;;-

= Thich hop d6i vé6i cac chat d& phan huy & nhiét d6 cao '

= Tach duoc nhitng dung dich dang phi va nhimg dung dich c6 d6 i
bay hoi twong do61 gan nhau

= Tiét kiém hon khi trich ly nhitng dung dich qua lodng =

A



Il. Trichly Long-Long . ™

2. Cac phwong phap trich ly

= Trich ly mét bac
= Trich ly nhiéu bac chéo dong
= Trichly nhiéu bac nguoc chiéu

gl

i

Chuong 4

A e



Chuong 4

1. Trich ly Long — Long -

2. Cac phwong phap trich ly
a. Trich ly mot bac




Chuong 4

1. Trich ly Long — Léng

2. Cac phwong phap trich ly
b. Trich ly nhiéu bac
Trich ly nhiéu bac chéo dong




1l. Trich ly Long — Long = ;‘

2. Cac phwong phap trich ly

b. Trich ly nhiéu bac
Trich ly nhiéu bac ngugc chiéu

Chuong 4

hidibiddiiitakiiid
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1. Trich ly Rdn - Léng | =

2. Trich ly nhiéu béc




1. Trich ly Rdn - Léng | =

2. Trich ly nhiéu béc
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I. Khai Niém i Chuong 5

" Pinh nghia

Hap phu 12 qua trinh hat cac chat trén bé mat cac vat liéu xop nhc
cac luc bé mat.

= Vat li€u Xép duoc goi la chat hép phu
= Chat bi hat goi 1a chat bi hap phu

HAA0]



3T—
I. Khai Ni¢m A Chuong 5 =

(It

* Ung dung

= Tach cac chat tan (dién ly va khong dién ly) ra khoi
dung dich

(e

= Tach cac khi c6 ham luong thap ra khoi hon hop

;1.Illumwnﬂﬂlmnnmi.m,;. .

r

= Tay mau, tdy mui
= Xt ly nude thai, khi thai
= Tach khong khi: tach O, dugc 95%, N, dugc 99%

= San xuat chat xic tac



Chuong 5

I. Khai Niém

= Phan loai

Hap phu héa hoc: do luc hda tri gay nén tao thanh cac hop chat
khé bén trén bé mit nén khé nha hodc chuyén phan ti thanh céc

nguyén tir =
Hap phu vat ly: do lup hut p‘hén tir Van der Waals tac dung %
trong khoang khéng gian gan sat bé mat =
= C4c giai doan hap phu
Giaj doan I khuéch tan tir moi truong 16ng dén bé mit chat
hat chat hap phu.
Giai doan Il: khuéch tan theo cdc mao quan dén bé mit
Giai doan I11: twong tac hap phu

(i
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I1. Chat Hap Phu Cong Ng_@. - Chuong 5

<t &

1. Cau truc xop ciia chat hap phu

" Y&u cau doi véi chat hap phu
C6 bé mit riéng 16n g—j
C6 cac mao quan du l6n dé cac phan tir hap phu dugc den be g
mat nhung cling can da nho dé loai cac phan tir khdc xam
nhap tinh chon loc E
C6 thé hoan nguyén dé dang =
Tubi tho cao (kha ning hap phu)
Bé co dé chiu duoc rung dong va va dap

(i
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I1. Chat HAp Phu Céng Nghl e

-y B

1. Cau trdc xop ciia chat hap phu

= Phan loai cau trac xop
Mao quan nho: chua hinh thanh dang hinh hoc ctia mao quan,
chi la khong gian gitra cac phan ti, co kich thudc tir 0 15A

=
Mao quan trung binh: loai ndy chiém nhiéu nhat, tao ra thanh %
phan chinh bé mat hap phu. Loai nay dién ra ca hap phu va |
ngung tu Mmao quan E
Mao quan 16n; loai ndy tao ra hé thong van tai chat rat tot, 1am
ting van toc hap phu, thuong ding tot trong cac cot sac ky.

(i



Chuong 5

I1. Chét Hép Phu Céong Nghi]

2. Than hoat tinh
‘Dugc che tao tir cac nguyén li¢u giau Cacbon. Qua trinh san xuat
gom 2 gial doan: than héa va hoat hoa.
« Than hoa nho qua trinh nhiét phan
» Hoat hda bang cach oxy hoa chon loc & 800-+-1000°C trong
mOi truong chira hoi nude hoac khi CO,

Than c6 nhicu loai, trong do loai giau mao quan nhé dung tot cho
cac qué trinh hap phu khi, kem hiéu qua khi hap phu ,céc chat hiru
co. Than giau mao quan trung binh thuong dung hap phu trong
dung dich.

Than hoat tinh thuong dung ¢ 2 dang: dang bot dl]ng,khi nang
suat nho, dang vién de hoan nguyén nén dung cho nang suat 16n

Nhuoc diém 16n nhat cua than 1a dé chay va co thé gay no.

(T

UG 1



Chuong 5

IL. Chat Hap Phu Cong Nghiép

3. Silicagen

Pugc ché tao theo nguyén tac:

» Tac dung mudi silicat vdi axit manh tao thanh tiia dudi dang keo

polyme t6 hop tir cac hat rat nho, chira nhiéu nuée

» Say ¢ 120 150°C lam hét nudc tu do, d6 am 5 7%, giai phong

khong gian gitra cac vi hat tao thanh cac mao quan.

Silicagen I& chat hap phu wa nudc nén tng dung 16n nhat 1a tach
~ nudc trong khong khi, nudc trong cac chat léng it tan trong nudc,
~ tdch cac chat hitu co tir dung dich (trong sac ky, dau md, thuc

pham)
Silicagen bén co hoc & nhiét do cao, giir duoc hoat tinh & nhiét do
cao (500°C)

il

i iui““h“u““u““hmm;.



Chuong 5

ma— 3 |
II. ChAt HAp Phu Céng Nghi,

-

4. Chat déo xop =
= Pugc ché tao tir cdc polyme tong hop nhan tao nhu: styren, E
divnyl, benzen polyme, copolyme, fenolformaldehyt-amin =
= LA c4c vat liéu bé mit ky nude, khéng c6 hodc €6 cuc, truong
trong cac dung moi hiru co.

= Ai luc hap phu chua yéu 1a luc Van de Waals

(It



L ™
I1. Chat Hap Phu Cong Ng_@. . - Chuong 5

5. Zeolit
L& dang khoéng tir aluminosilicat, 1a khoang tw nhién dugc tong
hop dé phat trién nhirng dac tinh quy gia cua no. E
Zeolit duoc goi 12 “sang phan to” nghia | tich duoc cac chat dua §

-

vao su khac nhau vé kich thudc phan tu.
Qua trinh tch xay ra nho mang tinh thé tao ra cau trdc giong nhu
~ cac “long”, trén “long” cO c4c “ctra s6” ¢O kich thudce nhat dinh chi
cho phép nhitng phén tir nho hon di qua.

I
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II. Chat Hap Phu Céng Nggi. - Chuong 5

6. NhOm oxyt hoat tinh

Con duoc goi la Alumogen duoc tao ra twong tu nhu Silicagen
bang cach tao tua Al(OH); ngdm nudc dang keo, sau dé duogc say |

-

va nung thep ché d6 k¥ thuat nhat dinh, cac phan tir nu;éc b1 dut ra, é—:?
cac mang cau truc bi dut doan doc theo cac mat lién két yeu, tao ra
cau trdc mao quan va hoat tinh. %

Alumogen thudc loai wa nudc, bén co hoc nén dung tot trong cac E
16p hap phu chuyén dong. Ngoai ra con duogc ding trong cac cot sac |
— Kky, 1am chat mang x(c tac.

I
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Chuong 6

I. Khai Niém

" Ciac phwong phap tich am :
* Phuong phap co hoc :
= Phuong phép hoa 1y =
* Phuong phap nhiét |

" DPinh nghia

Say 1a qua trinh tach am ra khoi vat liéu bang phuong phap nhiét

= Say tu nhién

i

= Say nhan tao
" Muc dich
= giam khoi luong ctia vat liéu (giam cong chuyén cho)

= tang do bén (cac vat li¢u gom su, g6), bao quan duogc tot



Chuong 6

I. Khai Niém

= Pong luc qua trinh

Chénh 1éch d6 am & bé mat va trong vat liéu, ndi cach khac l1a =
do chénh léch ap suat hoi riéng phan cia am ¢ bé mat vat li€u va &
mOI trrong Xung quanh. g

Ban chat cua qué trinh say I1a chuyén luong nude trong vat liéu E
tir pha long sang pha hoi, qua trinh chuyén pha nay chi xay ra khi ép )
suat rleng phan cua hoi nudc trén bé mat vat liéu 16n hon ap suat
riéng phan cua hoi nudc trong moi truong khong khi xung quanh.

Do d6, ta phai nghién ctru ca hai mit ciia qua trinh say: tinh luc
hoc va dong luc hoc cua qua trinh say

;II MIIIIIU'
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(A

Chuong 6

Kh4i Niém

Tinh luc hoc nghién ctru mbi quan hé giira cac théng s6 dau va
cudi ctia vat liéu say va tac nhan say dua theo phuong trinh can |
bang vat liéu va cin bang nhiét lugng, tir d6 ta xac dinh duoc thanh |
phan vt liéu, luong tac nhan say va lugng nhiét can thiét. E

Pong luc hoc nghién ctiru quan hé gitra su bién thién cua do6 am %
vat liéu v6i thoi gian va cac théng so ctia qua trinh, vi du nhu tinh
chat va cau tric cua vat liéu, kich thudc vat liu, cac diéu kién thay =
dong luc hoc cua tac nhan say... tir d6 ta xac dinh duoc ché do say,
toc do say va thoi gian say thich hop.



I1. Tinh lyc hoc veé sé‘iy

1. Khai niém khong khi am

= Khail niém

= Thong so cia khong khi am

0]

D6 am tuyét doi

D6 am twong doi

Ham am

Ham nhiét (nhiét liwong riéng)
Nhiét d6 diém suong

Nhiét do bau w6t

Thé say

Chuong 6

|




I1. Tinh lwc hoc vé say " ‘Y - Chuong 6

558 u
1. Khai niém khong khi am

Do am tuyét doi ciia khéng khi 1a lwong hoi nuée chira trong

1m3 khéng khi am hay luong hoi nuéc ¢ trong hon hop khong khi

am, ky hicu 13 [l kg/m3

Do am twong doi cua khong khi hay con goi 1a d6 bdo hoa hoi
nude 12 ty so gitta lwong hoi nude chira trong 1m3 khong khi véi
~ luong hoi nudce trong 1m?3 khéng khi d6 @i bdo hoa hoi nudce & cung
nhiét do va ap sut, ky hicu: ||

(il

)
|

Ham am cta khong khi 1a luong hoi nude chira trong 1 kg khong
khi kho, ky hiéu: , Mke/kg kk kho

Ml
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Chuong 6

I1. Tinh luc hoc vé say

1. Khai niém khong khi am
Nhiét lugng riéng ctua khéng khi am duogc xac dinh bang tong so =

nhiét luong riéng cta khéng khi khé va hoi nudc & trong hon hop, |
ky hiéu H (J/kg kkk) %

La nhiét @ ma hdn hop khong khi 4m dat trang thai b4o hoa hoi |
nudc khi lam lanh dang ham am, Ky hi¢u t,

Nhiét do diém suong 14 gidi han cua qua trinh 1am lanh khong
khi am v&i ham am khéng doi.

(i

Nhiét 36 doc & nhiét ké binh thuong goi & nhiét do bau kho, ky
hiu t



Chuong 6

I1. Tinh luc hoc vé say

1. Khai niém khong khi am
La nhiét 6 ma hdn hop khdng khi am dat trang thai bdo hoa hoi =
nude khi 1am lanh dang ham nhiét, ky hiéu t, =
Nhiét d6 bau udt 1a mot théng soé dic trung kha ning cap nhiét %
cua khong khi d€ lam bay hoi nuéc cho dén khi khong khi bao hoa =
hoi nudec. S
Nhiét do bau udt duoc do bang nhiét ké c6 boc vai udt & bau
thuy ngan.

(i

Hiéu so gitta nhiét d6 khdng khi (nhiét do bau kho) va nhiét do
bau udt, dic trung cho kha nang hit am cia khong khi, ky hiéu .

lt_tu:



I1. Tinh luc hoc vé say

2. Gian db khong khilgh
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I1. Tinh luc hoc vé say

Chuong 6

3. Can bang vat liéu va ning lwong

3.1. So @6 nguyén Iy ciia may say bang khong khi

=

Calorife

piém 1

+

l

Phong say

W
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I1. Tinh luc hgc vé say = Chuong 6

(T

$55 o
3. Can bang vat liéu va ning lwong

3.2. Can bang vat liéu ,
" G,,G,: lugng vat liéu trude va sau khi ra khoi may say, kg/s

= G,: lugng vat liéu kho tuyét doi di qua may say, kg/s

:d6 am vat liéu trude khi say, % khoi lugng vat liéu udt
=PW 30 am vat liéu sau khi say, % khoi luong vat liéu uét
:d6 am vat liéu trude khi sy, % khoi luong vat liu kho
:d6 am vat liéu sau khi say, % khoi luong vt liéu kho
= W- luong am duogc tach ra khoi vat liéu khi qua may say, kg/s
= L - lwong khong khi kho tuyét d6i di qua may say, kg/s

:ham am cua khong khi truée khi duoc dot ndng, kg/kg kkk

- ham am cuia khong khi trude va sau khi say, kg/kg kkk

i ul“““ﬂ“l“““hn.....



I1. Tinh luc hoc vé say i‘? Chuong 6

A

3. Can bang vat liéu va ning lwong

3.2. Can bang vat liéu , :
Luong vat liéu Kho tuyét doi di qua may say

G IE. (k) IE. (k)

Luong am tach ra khoi vat liéu

( |

Luong khong khi kho can thiét

! W ! W
2'0 2'1

Luong khong khi khd cin thiét dé tach 1kg 4m

! 1 ! 1
2.0 2'1

UL A R L L



I1. Tinh lwc hoc vé say " ‘Y - Chuong 6

(A

5% o
3. Can bang vat liéu va ning lwong
3.3. Can bang ning lwong
= Q: nhiét luong tiéu hao chung cho may say, W
= Q.. nhiét luong suai ndng khong khi ¢ caloriphe suoi, W
= Q,: nhiét lugng bo sung trong phong say, W

= H,H;,H,: ham nhiét cia khong khi truéc khi vao caloriphe, sau
khi qua caloriphe va sau khi say, J/kg

to.l;, t,: nhiét do khong khi truéc va sau khi vao caloriphe, sau
khi qua caloriphe va sau khi say xong, °C

" g lq,l,: nhiét lwong riéng cua hoi nudc trong khong khi tuong tng
voi nhiét do ty,t;,t,, J/Kg

o .l nhiét d6 cua vat liéu khi vao ra khoi may say, °C

G ACARARRRARARA L



I Tinh lwe hoc vé sy - S ﬁ

A

L &
|

N a

3. Can bang vét liéu va niing lwong

3.3. Can bang ning lwong

C,, - nhiét dung riéng cua vét lidu siy, j/kg do E
C,\,C - nhiét dung riéng ctia cac bd phan van chuyén trong méyg
say, J/KQ;

C - nhiét dung riéng cua nudc, J/kg do

I khdi luong cta bd phan van chuyén vat liéu sy, kg/s E=
t,, t. - nhiét d6 ban dau va cuoi ctia bd phan van chuyén, °C;

Q,, - nhiét luong mat mat trong qua trinh say;



I1. Tinh lyc hoc ve say .- Chuong 6

- -

3. Can bang vét liéu va niing lwong
3.3. Can bang ning lwong
Tong nhiét lwong vao may say
= Nhiét luong khong khi mang vao: LH,
= Nhiét lugng do vat liéu mang vao: G2Cv|.+ W.:
= Nhiét luong do b phan van chuyén mang vao: G,.C,t;

Nhiét luong do caloriphe chinh cung cap: Q.

M0

Nhiét lugng do caloriphe bb sung cung cap: Qp
I—Ho T GZCV|.+ Wt +Gchvctd +Qs +Qb



I1. Tinh lwc hoc vé say = Chuong 6

$5%

3.3. glén bing niing lwong ,
Tong nhi¢t lugng ra may say
= Nhiét lugng do khong khi mang ra :LH,
= Nhiét luong do vat liéu say mang ra:GZCvll
= Nhiét luong do bo phan van chuyén mang ra: G,.C,t.
" Nhiét lugng mat mat:Q,,
LH2+ GZCVI.+ Gchvctc ks Qm
. CBNL: Nang lugng vao = Nang lugng ra
Suy ra: Q:+Q, = L(Hy-Ho)+G,C., (Il I+G..C..(tt)+Q,-WHK
Q=Q, +Qp = L(H,—Ho) + Qu +Qyc + Qr - WIE
Q. =G,C, (.- . - nhiét lwong dun néng vt liéu say
Q.. = G,.C,. (t.-t,) - nhiét lugng dun néng bo phan vat chuyén.

(T

;nn“muu“m“mllm.;;.



Chuong 6

I1. Tinh luc hoc vé say

3.3. Can bang ning lwong
Nhiét lugng tiéu hao riéng dé tach 1kg am cho toan may say:

I B W B I

Hoac: g=0Qstq, = |(H2 _HO) * 0y 0y T0n +.:
Thay | ttr CBVC ta co:

- BT i*—nvllm N
qvl‘vcll -

[T 111%8
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I1. Tinh luc hoc vé say ‘? Chuong 6

S5 .

3.3. Can bang ning lwong

Nhiét lvong tiéu hao riéng cho calorife:

= Vay .hl’nh la nhiét luong bo sung chung trir cho nhiét luong ton
that chung do dé nguoi ta goi .a nhi¢t lrgng bo sung thuc té

UL L L L
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. Tinh luc hoc vé say f f Chuong 6

$°% .

3. Can bang vat liéu va ning lwong
3.4. Say |y thuyét va say thwe té

Trong say ly thuyét coi cac dai luong nhiét bo sung va nhiét ton
that déu bang khong hoac nhiét lwong bo sung chung da bu nhiét
lugng t6n that chung [y 1y thuyét:g-o

Trong say thuc té, lugng nhiét bo sung chung khac véi nhiét
lugng t6n that chung [y thuc &: N

Mat khac ta ¢6: g, = I(H; —Ho) = I(H, —H,) - |}
Suy ra: B H,-H)

;nn“muu“m“mllm.;;.



I1. Tinh lwc hoc vé say = Chuong 6

ot
3.4. Say |y thuyét va say thue té

Vay:
. Say ly thuyet
= S4 yth

>t2

that Chun
iz Nhiét lugng bo sung khong du bl nhiét luong

ton that chung -Z<t2

‘.1.2

Nhlet lwong b6 sung 16n hon nhiét lwong ton |
E

(A



Chuong 6

I1. Tinh luc hoc vé say

3. Can bang vét liéu va niing lwong
3.5. Biéu dién qué trinh say trén do thi

SURLRRRRRAARALEL

» SAyly thuyét: A
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II. Tinh lwc hoc vé say Chuong 6

3. Can bang vét liéu va niing lwong
3.5. Biéu dién qué trinh say trén do thi

= Say thuc té A /

0]




I1. Tinh lwe hoc vé say - Chuong 6

|

o o

4. C4c phuong thirc siy
4.1. Say co bo sung nhiét trong phong say
A

|
il
|

|
|

(T

Uu diém: giam duogc nhiét do cua tac
‘nhéan say truéc khi vao phong say,
thich hop say nhiing vat liéu khong

chiu duoc nhiét do cao //




II. Tinh lwc hoc veé say ; Chuong 6

(11

R —
e
R —

L &
|

4. CAc phuong thirc say
4.2. Say c6 dot nong khong khi giira cac phong say
A

/

Uu diém: dam bao cho qué trinh say T

khong giam nhanh nhiét 40 trong —

| ACCACARASALRRCCCCCARLALAEER bt 1

phong siy, dam bao cho ché dd say
dicu hoa hon, thich hop say nhitng vat /

liéu khdng chiu duge nhiét do cao, bien |
thién nhiét do trong phong say 16n. /




Chuong 6

4. Cac phuong thirc say
4.3. Say c6 tuan hoan khi thai

——»/1/ - ]
(]

Y vV ==

~ Uu diém: nhiét do cta tac nhan séy
~ thap hon nhiéu so véi khdng tuan
~ hoan, d6 am trung binh cta tic nhan | |F—————
16n hon so vai khong tuan hoan, thich
hop say nhirng vat liéu dé bi bién dang =

: : g At 5 : L
trong qua trinh say & nhiét do cao, /
ham am thap (nhu do gom, sanh,

su,....)




I1. Tinh lwc hoc vé say ‘?i Chuong 6

4.3. Say c6 tuan hoan khi thai
Néu cd 1 kg khong khi khé ban dau dugc hit vao tron 1an voi n kg
khong khi kho tuan hoan thi nhiét luong riéng H,, cta hop duogc

tinh theo cong thirc: .:I

.{ Y 2
Ham am cta hon tinh theo cong thic:

W
~ Luong hon hop khong khi di vao may say: .YT
2 M

~Hy: [ I0 )

W
Trong d6 L 14 lugng khong khi kho ban dau: [8 .YT

2 0

H
Luong nhiét tiéu ton & calorife: [o} - NGH .—Ii \71
2

[T 111%8

ilkidiik



I1. Tinh lwc hoc vé say " ‘Y - Chuong 6

|

il

I

4. Cac phuong thirc say
4.4. Say bang khoi 10

= Say bang khoi 10 thuong duoc st dung khi vat liéu say cho phép
say O nhiét d6 cao va khong yéu cau phai gitt vé sinh.

= Khoi 10 str dung 1am tac nhan say thuong chira mot lugng tro va
bui nhat dinh nén phai duoc lam sach trude khi vao phong say.

= Nhiét do cua khdi 10 thuong rat cao, vugt qua nhiét do cho phép
ctia vat liéu say nén phai tron 1an khoi 10 véi khong khi lanh dé diéu
chinh nhiét @6 khoi lo.

= Say bang khdi 10 c6 uvu diém tiét kiém nhién liéu, giam chi phi
thiét bi do khéng ding thiét bi dun néng gian tiép & calorife nhu khi
say bang khong khi nong.

G ACARARRRARARA L



I11. Pong lwc hoc vé say - ‘ Chuong 6

1. Trang thai lién két am trong vat liéu
Theo Ghingbua, lién két am véi vat liéu c6 thé chia thanh bon loai:

(A

Lién két hap phu don phan ti: luc lién két nay rat 16n, luong am
nhé nhung rat kho tach

Lién két hap phu da phan ti (con goi 1a hap phu héa Iy): luc lién
két cua phan am nay ciing kha 16n, khi say thuong chi tdch mot
phan ctia phan am nay

Lién két mao quan: luc lién két cia phan am nay khong 16n 1am
khi say c6 thé tach duoc hét

Lién két két dinh: phan am nay I1a do nudc bam trén bé mit vat
liéu hodc trong c&c mao quan 16n, am nady dugc tao thanh khi ta
nhing uét vat liéu, luc lién két khdng dang ké nén dé tach

G ACARARRRARARA L



I11. Pong lwc hoc vé say - ‘ Chuong 6

1. Trang thai lién két am trong vat liéu
Theo A.Rebinder c6 3 dang lién két giita am véi vat lidu:

(A

Lién két hda hoc: cO ning luong lién két 16n nén nhiét cua qua
trinh sat khong du de tach loai am nay.

Lién két hoa ly: gom lién két hap phu va lién két tham thau (lién
két am trwong). Am lién két hoa ly cé thé tach dugc bang nhiét
cua qua trinh say, trong do am lién két tham thau it tiéu ton nang
luong hon am lién két hap phu

Lién két co Iy: am dugc gitt trén bé mat vat liéu va trong cac mao
quan bang lién ket ket dinh véi nang luong lién ket rat bé. Nang
lugng cua qua trinh say co thé tach hoan toan phan am nay

G ACARARRRARARA L
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1. Trang thai lién két am trong vat liéu
Ngoai ra nguoi ta con phan ra am trong vat liéu gom hai loai: |
= Am ty do: am c0 toc do bay hoi bang toc d6 bay hoi nuée tir bé |
mit tu do. Do d6 trong vat liéu néu c6 am tu do thi &p suat riéng |
phan cta hoi nudc trén bé mat vat liéu bang ap suat hoi bdo hoa %
trén bé mit tu do =
= Am lién két thi nguoc lai ¢ 4p suét riéng phan cta hoi nude trén |
bé mat vat liéu nho hon &p suat hoi bdo hoa trén bé mit tu do.
Ning luong lién két loai am nady tuong do6i 16n nén nhiét cia qua
trinh say chi tdch dugc mot phan loai am nay

(i
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II1. Dong lyc hoc veé say ? Chuong 6
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L~
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Co ché tach am trong vat liéu

Qua trinh am bay hoi tir vat liéu thudng cé hai giai doan:

2 Am trén bé, mt vét li¢u bay hoi vao moi truong, giai doan nay
toc do khuéch tan phu thudc vao ap suat P,,, P,, va nhiét do, toc
dd cua moOl truong.

= Khi d6 am trén mat vat liéu nho hon do6 am & trong vat liéu, am
s¢ di chuyen tir trong ra nho chénh I¢ch d6 am (gradien am) ¢
dang 16ng hoac dang hoi khi do am cua vat liéu nhé hon do am
hut nudc

P,: 4p suat riéng phan cia hoi nudc trong moi truong xung quanh

Pu: ap suat riéng phan cua hoi nudc trén bé mat vat liéu

-

-
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e
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I11. Pong luc hoc vé say

(o

Chuong 6

2. Toc df say

Toc do say dugc xac dinh bang luong kg am (nudc) bay hoi trén
1m? bé mat vat liéu say trong mot don vi thoi gian

u.'(:M
d

Tbc do say ién doi theo thoi gian, giam dan theo mic do giam ham
am trong vat liéu say. Khi say, thuong co khoang 90% luong am
trong vat liéu boc hoi trong mot nira thoi gian dau cua qua trinh, con
~ lai 10% am boc hoi trong mot nira thoi gian cudi.




I11. Pong luc hoc vé say E | Chuong 6

(A

S5 o

CAc yéu to anh huéng dén toc do say

Ban chat cua vat liéu say

Hinh dang vat liéu say: kich thudc, chiéu day 16p vat liéu,...t liéu
sdy voi thé tich ctia n6. Bé mat vat liéu say cang 16n thi qué trinh
say tién hanh cang nhanh.

D6 4m ban dau va ban cubi, do6 4m t&i han cua vat liéu.

Do am cta khong khi, nhiét do va téc do cia khong khi.

T&c nhan say: co thé say bang khong khi hoic bang khéi 10.

Chénh 1éch nhiét do ban dau va ban cudi cua tac nhan say, nhiét do
cudi giam it thi nhiét do trung binh cta tac nhan say cang cao, do dé
toc do say cling tang. Nhung khong nén chon nhiét do cudi qua cao
vi khdng str dung triét dé nhiét.

Cau tao may say, phuong thirc say va ché do say.

;nn“muu“m“mllm.;;.



3 ? Chuong 6

IT1. Pong luc hoc vé siy

3. Puong cong say — dwong cong toc do say
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IT1. Pong luc hoc vé say ﬂ — Chuong 6

(o
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C4c giai doan say

Giai doan |: sau khoang thoi gian d6t nong rat ngan (giai doan
d6t nong vat liéu) ham am vat liéu giam khong dang ké thi bat |
dau giai doan say dang téc. O giai doan ndy ham am vat liéu |
giam rat nhanh theo quy luat tuyén tinh cho dén khi vat liéu dat g
d6 am t&i han =
Giai doan II: khi vat liéu dat d6 am t6i han néu tiép tuc say thi E
ham am ctia vat liéu giam rat cham cho dén khi dat d6 am can
bang, giai doan nay goi la giai doan giam toc
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