HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

Bai tédp 16n nguyén ly hdéa cbédng nghiép

LLy thuyét vé chwng luyén

Chung 1a phuong phap dung dé tach cac hdn hop chét long cling nhu cac hdn
hop khi 16ng thanh cac cau tur riéng biét dua vao do bay hoi khéc nhau cta cac clu tir
trong hdn hop ,nghia 1a khi & cting mot nhiét d6 thi ap sudt hoi ctia cac cau tir khac
nhau.

Khi chung ta thu duoc nhiéu san phém va thuong bao nhiéu ciu tr sé ¢o béy
nhiéu san pham Déi véi truong hop hdn hop chung chi gdm hai cdu tir thi san pham
dinh gdm cau ti c6 do bay hoi lon va mot phan rat it ciu tur ¢6 do bay hoi be con san
pham day gom cau tu c6 do bay hoi be va mot phan rét it cAu tir c6 do bay hoi 16n.

Trong san Xuat c6 rat nhiéu phuong phap chung nhu chung don gian ,chung bang
hoi nudc truc tlep ,chung chan khong va chung luyén .Tuy thudc vao diéu kién san co
, tinh chat hdn hop , yéu ciu vé do tinh khiét san phdm ma ta chon phuong phap
chung cho thich hgp .

- Chung don gian dung dé tach cac hdn hop gdm céc cau tir co do bay hoi rat khac
nhau .Phuong phap nay thuong dung dé tach so bd va lam sach ciu tir khoi tap
chat.

- Chung bang hoi nudc tryc tiép dung tach cac hdn hop gdm céc chat kho bay hoi
va tap chat khong bay hoi ,thudng dung trong truong hop chit dugc tach khong
tan vao nudc

- Chung  chén khong dung trong trudng hop can ha thap nhiét do sbi cu tir Vi
du nhu truong hop cac cau tu trong hon hop dé bi phan hiy & nhiét do cao hay
truong hop céc cau tir c6 nhi¢t do soéi qua cao.

- Chung luyén la phuong phap pho bién nhat dé tach hoan toan hdn hop cac ciu tir
dé bay hoi c6 tinh chat hoa tan mot phan hozc hoa tan hoan toan vao nhau.

Chung luyén & ap suat thap dung cho cac hdn hop dé bi phan hity & nhiét do cao
va hon hop 6 nhiét do sdi cao.

Chung luyén & ap sudt cao dung cho cic hdn hop khong hoa long & ap stat
thuong.

Chung luyén & 4p suat thuong (4p suat khi quyén ) dung cho hdn hop khong
thudce cac truong hop trén.

Nguoi ta tién hanh chung luyén hdn hop can chung trong thap chung luyén ,thap
goém nhiéu dia ,trén mdi dia xay ra qua trinh chuyén kh01 gitra pha long va pha hoi.
Hoi di tir dudi Ién qua cac 16 cua dia Jlong di tu trén xuong theo cac dng chay chuyén,
ndng do cac ciu tir va nhiét do soi & mdi dia thay ddi theo chiéu cao ctia thap .Do d6
mot phan cau tir dé bay hoi chuyén tir pha long vao pha hoi va mot phé”m it hon chuyén
tu pha hot vao pha long , lap lai nhiéu lan bbc hoi va ngung tu nhu thé , hay noi mot
cach khac ,voi mot s6 dia tuong ng, cubi cung & trén dinh thap ta thu du:o’c ciu tir d&
bay hoi ¢ dang nguyén chat va & thap ta thu dugc ciu tr kho bay hoi ¢ dang nguyén
chat .
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HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

Qua trinh chung luyén dugc thuc hi¢n trong thiét bi loai thap 1am viéc lién tuc
hoac gian doan.
O day ta s& thiét ké hé thong chung luyén 1am viéc lién tuc véi hdn hop chung 1a
acetone (CH3-CO-CHg) va benzene (CeHg).Khi chung luyén lién tuc , hdn hop dau
duoc dua vao thap ¢ dia tiép liéu (ndm & phan giita than thap ) mot cach lién tuc , san
pham dinh va san pham day ciing duoc 14y ra lién tuc.

II, Mot so tinh chat ctia acetone-benzene.

1, Acetone ) .
-Aceton la chat 1ong khong mau, nhe hon nudc ,c6 ty trong d20 = 0,792 , tan nhiéu
trong nudc do phan tir phan cuc, c6 nhiét do soi1 ts =56,1 oC, dong dac ¢ nhiét do -95,5
oC.

-Aceton c6 cong thurc phan trt CH3COCH3 , Ma=58.

HsC—  CHx

-Phuong phap quan trong dé diéu ché Axeton 1a: oxy hoa rugu iso propanol
CH3CH(OH)CH3 CH3COCH3 + H20

-Vé& mat hoa hoc : ¢ ciu tao twong tw andéhit , aceton tham gia phan tmg cong H2 va
natrihydro sun fit (NaHSO3) nhung khong | tham gia trang guong vo1 AgNO3 va
Cu(OH)2 ,tuy nhién c6 thé bi oxy hoa va cit sat nhom CO dé tao thanh 2 axit khi n6
phan tng voi chit oxay hoa manh .

-Ung dung : Aceton hoa tan tbt trong axetat, nitro xenlulo, nhua fenol focmandehit,
chat béo , dung méi pha son , muc dng dong . N6 13 nguyén liéu dé tong hop thiy tinh
hitu co , tir Aceton ¢ thé diéu ché xéten sunphuanat (thudc ngii) va cac halophom .

2, Benzene )
-Benzene: 1a mdt hop chat mach vong, ¢ dang long khong mau va c6 mui thom
nhe.Cong thirc phan tir 1a CgHg.( M=78)

H

H \C'/C\(_‘/ H
! .
—
H s \Cl' e o, H
H
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HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

-Benzen khong phén cyc,vi vay tan t6t trong cac dung mdi hiru co khéng phan cuc va
tan rat it trong nudc. Trudc day nguoi ta thuong sir dung benzen lam dung moi. Tuy
nhién sau d6 nguoi ta phat hién ra rang ndng do benzen trong khong khi chi can thap
khoang 1ppm ciing c6 kha ning giy ra bénh bach cau, nén ngiy nay benzen dugc su
dung han ché hon

Céc tinh chat vat Ii ctia benzen:

Khéi lwong phan tir: 78

Ti trong(20°C): 0,879

Nhiét do soi: 80°C

Nhi¢t do noéng chay: 5,5°C

O]
o
O]
O]

3, hoén hop long acetone-benzene.
Ta c6 bang thanh phan long (X) — hoi (y) va nhiét do soi cua hdn hop Benzen — aceton ¢
760 mmHg (&p suat khi quyen).

0 5 10 20 30 40 50 60 70 80 90 100
0 14 24,3 | 40 [ 51,2 [59,4]66,5| 73 |79,5|86,3| 93,2 100

80,4 | 78,3 | 76,4 | 72,8 | 69,6 |66,7]64,3]62,4|60,7]59,6] 58,8 | 56,1

Acetone: cdu tir nhe, dé bay hoi.

Benzene: cau tir nang kho bay hoi

I11, cAn bang vat chat

Néu goi :

F - Luong hdn hgp nguyén lidu di vao thap, kg/h thi ta co F=4000 (kg/h).

P - Luong san pham dinh, kg/h

W - Luong san pham day, kg/h

aF, aP, aW: néng d6% khdi lwong clia cdu tir dé bay hoi (acetone) trong hdn hop

nguyén li¢u,

trong san pham dinh va trong san pham day:

+aF =37,5%

+aP =90,5%

+aW =4,5%
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HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

Phuong trinh can bang vat chat toan thap : F=P+ W

Néu ddi v6i ciu tirdébay hoi : F.aF= P.aP+ W.aW
Ta tinh dugc P :
SAF—aW _

P=F = 4000*(0.375-0.045)/(0.905-0.045)=1534,88 (kg/h)

aP—aW

=>> W= F-P= 4000-1534,88=2465.12( kg/h)

Chuyén tir ndng do % sang noéng d6 phan mol: (Ma=58,Mg=78)
+ nong do phan mol cua acetone trong hon hop nguyén li¢u la:

ap 0,375
M, 58
X, = - —0,4466
F T a, Jl-a 0375 1-0375
M, M, 58 78

+nodng d0 phan mol cua acetone trong sdn pham dinh la:

2 0,905
M, 58
X, = = ~0,9276
""a, 1-a, 0905 1-0905
M, M, 58 78

+ndng d6 phan mol ciia acetone trong san pham day la:

ay 0,045
M, 78
X = - -0,0596
Y, s 1-a, 0045 1-0045
M, M, 58 78

Tinh toan khdi lugng mol trung binh:
+ hon hop nguyén liéu:

Mg =XgMa + (1- Xg )M =0.4466. 58 + (1- 0,4466). 78 =69.07 (kg/kmol)
+ san pham dinh:

Mp =xXpMa + (1- Xp Mg =0,9276. 58 + (1- 0,9276). 78 = 59.45 (kg/kmol)

GV: Lé Thi Nhw' Y @ Page 4
SV: Duwong Dang Thurc



HS trog 6n tap [PE CUONG CHUONG TRINH PAI HOC]

+ san pham day:

My = Xw Ma + (1- Xw)MB =0,0596. 58 + (1- 0,0596) 78 =76.81 (kg/km0|)

Ta c6 bang can bang vat chat toan thap:

Hon hop Népg do % Nong do phan Luu luong Luu lugng
khoi lugng mol khoi Iuwgng,kg/h | mol, kg/h

Nguyén liéu 37,5 44,66 4000 69,07

San pham dinh | 90,5 92,76 1534,88 59,45

San pham day | 4,5 5,96 2465,12 76,81

IV, Xac dinh chi s hoi Iwu r¢va sé dia ly thuyét toi thiéu Nmin.

Chi s6 hdi Iuu 17 14 chi sé gitta trong lwong 1ong hdi luu va lugng san pham dinh.

0 5 10 20 30 40 50 60 70 80 90 100

0 14 24,3 40 51,2 [ 59,4 66,5 73 79,5 | 86,3 93,2 100
80,4 78,3 76,4 72,8 | 69,6 | 66,7 | 64,3 |62,4|60,7] 59,6 58,8 56,1
1- Xac dinh rf min

X _ *
I'Fmin * I r
F—Xg

Vi ye*- ndng d6 phan mol can bang tmg véi x¢
Ma theo trén ta tinh dugc xg=44,66 (%) € (40,50) do d6 dung cong thirc ndi suy:

Ve = Yat (Xe- Xa). 2/(3 a thay s6 vao ta co:

B~ “A
Yr = 59,4 + (44,66-40).(66,5-59,4)/(50-40) = 62,71 (%)

tir d6 ta suy ra chi s6 hoan luu t6i thicu: rp =1,6648
2- Xac dinh cac gia tri rf=b. repin voib=1,2+2,5
3- Xac dinh cac gia tri
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HS trog 6n tap

[PE CUONG CHUONG TRINH PAI HOC]

B=_1P

re+l

4- Trén dudng can bang 16ng hoi -y cta hé hai ciu tir —V& dudng lam viée cua:
- Boan luyén: bang cach noi diém (xP, yP) véi diém (0, B)

- Poan chung: bang cach ndi diém (xW, yW) voi giao diém cua duong lam

viéc cua doan luyén voi dudng x = xF(néu hdn hop nguyén liéu vao ¢ diém sbi)

5- X4c dinh sb bac thay d6i néng‘ d6 Nt bang cach vé& cac duong thang song song

v6i tryc hoanh va tryc tung bét dau tir diém xPcho dén khi qué diém xW. N, 1 thdng
thuong khong phai 1a s6 nguyén.

6- Gia tri thich hop cua chi s hdi luu rf va s6 dia 1y thuyét ti thiéu Nmin tuong tng

Dau tién ta c6 dugc bang sau:

b 1.2 1.4 1.5 1.6 1.7 1.8 2 2.2 2.4
rf 1.998 2.331 2.497 2.664 2.830 2.997 3.330 3.663 3.996
B 0.309 0.278 0.265 0.253 0.242 0.232 0.214 0.199 0.186
Bay gi0 ta thuc hién cac budc con lai, va duogc két qua nhu cac trang sau.
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Pwdng can bang I1éng-hoi cta 2 cau tor
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——DBudng can bang 16ng-hoi cua 2 cau t&r

VoiR=.......... Ta c6 dd thi véi cac duong lam viéc cua doan chung va doan luyén nhu
hinh vé.
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Tur d6 ta xac dinh duoc sb bac thay doi néng dON t=.........
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HS trog 6n tap

T d6 ta xac dinh dugc sb bac thay ddi néng do N 1=

[PE CUONG CHUONG TRINH PAI HOC]

Véy Nt (r|: +1) ST

Vay ta c6 bang tong hop:
b 1.2 1.4 1.5 1.6 1.7 1.8 2 2.2 2.4
e 1.998 2.331 2.497 2.664 2.830 2.997 3.330 3.663 3.996
B 0.309 0.278 0.265 0.253 0.242 0.232 0.214 0.199 0.186
Nyt
Npr (re

+1)

V, Xac dinh so dia thuc té.
¢6 nhiéu phuong phap xac dinh s6 mam thuc ciia thap, ngoai trir cac anh hudng cia
thiét ké co khi thap thi ta c6 thé xac dinh s6 mam thuc dya vao hiéu suét trung binh:
NTT = NLT/ntb 1 1 1 7 1 7
Trong do: N¢ — so dia thuc té, Ny, - so dia ly thuyét, ny, — hiéu suat trung binh cua thiét
bi
g = N, +N, +N; +....+N,
n
Trong do n; - hi¢u suét cua cac bac thay doi néng dd, n - s6 vj tri tinh hiéu suét
Trong truong hop nay ta tinh
n, +ng +ny,
3
Véi ng n. ny, - 1an luot 13 hiéu suit ¢ dia trén cung, hi¢u suat ¢ dia nhap li¢u va hiéu
suat ¢ dia dudi cing

Ny =

Hiéu suét dia 1a mot ham cta d6 bay hoi twong déi a va do nhdt p cua chit long:
n=f(a, 1)
Trong d6 : a- d6 bay hoi twong ddi ciia hén hop
H- 6 nhét ctia hon hop 16ng, N.s/m2
Do bay hoi twong dbi ctiacac hdn hop thuc duoc xac dinh theo cong thirc:

_ 1-x
a__._

y
1-y X

y, X : ndng d6 phan mol cua cau tir d& bay hoi trong pha hoi va pha 1ong
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Sau khi tinh duoc tich (o, 1) =Tra d6 thi“Correlation de O’Connel”=>X4c
dinh duoc nP, nF, nW =Xac dinh ntb =N+

CORRELATION DE O'CONNEL

-xac dinh ny: ‘ ‘ ‘ ‘
+ ta xac dinh bang phan mém Proll 9.0 bang cong cu Shortcut ta xac dinh dugc
1=0,243 ( cp)= 2,43 *10™* N.s/m?
+ ta c6 Xp=0.9276 str dung cong thirc ndi suy gia tri
yp= 0,932+ (10,9276-0,9)(1-0,932)/(1-0,9)=0,9508 (hay 95,08 %)

g 09508 1-09276 _, o0
1-0,9508  0,9276
Tich 1. a=3,665*10

>>
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>> Tra dd thi“Correlation de O’Connel”’= np=..........
-xac dinh ng:
+ bang cong cu Shortcut ta xac dinh dia nap li¢u la s6 8 co:

1=0,292 ( cp)= 2,92 *10* (N.s/m?)

+ turong tr xg=0,4466, ndi suy ta cé ye=0,6271 (62,71%)
0,6271 1-0,4466 _

>> o= ) =2,0838
1-0,6271 0,4466

Tich 1. a=6,085*10

>> Tra d6 thi“Correlation de O’Connel”= ng=.........
-Xac diph Nyy:

+ bang cong cu Shortcut ta xac dinh:

1=0,315 ( cp)= 3,15 *10™ (N.s/m?)

+ tuong tu xw=0,0596, ndi suy ta c6 yw=0,1598 (15,98%)
0,1598 1-0,0596 -3

>> o= .
1-01598 0,0596
Tich 1. a=9,45*10"
>> Tra do thi“Correlation de O’Connel”’= nw=..........
n_+n.+n
Vay np = —-— ; - =

T d6 ta co dia s dia thuc té 13: Ntr = Ny t/ng=........

VLKét luian

-Viéc thiét ké mot hé thdng chung luyén véi dau vao lién tuc 1a gdm nhiéu cong doan
khac nhau: can béng vat chéat, tinh toan thap chung cat dé xé4c dinh duong kinh doan cét,
doan chung, tré luc, ri tinh can bang nhiét luong & cac thiét bi, tinh toan co khi, va tinh
toan cac thiét bi phu. Nhung véi ndi dung kién thirc d3 hoc thi ching ta méi xac dinh
duoc, hay la mai thuc hién dugc cong doan th nhét 13 can béng vat chit. Va trong bai tap
nay thi da xac dinh day du cac yéu cau: luong san phim dinh, san phdm day, chi s hoi
luu t6i thidu, sé dia ly thuyét va s dia thyc t&. . Bai tp 16n d3 mang lai cho em nhiéu
kinh nghiém dé tinh toan thiét ké hoan chinh mot qué trinh trong san xuat. Va giup
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kiém chimg 1y thuyét di hoc, va sau ndy ching ta c6 thé kiém chung voi phan mém
PROIL.....
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