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LOI PE TUA
(Cho ldn xudt bdn thi hai)

Ké tif 14n xudt ban thit nhdt dén nay, bd séch “Ky thuat téch hdn hop nhiéu cdu ti” da duge déc
gia ti€p nhdn va trd thanh gido trinh dugc st dung nhiéu cho muyc dich gidng day cling nhu muyc dich
tinh todn, thiét k& cic qud trinh va céc thiét bi chuyén khéi khac nhau. Theo phan héi ctia ddc gid, cudn
tap 1 "Cac nguyén ly va ting dung” di giup ban doc hiéu rd hon ban chdt cta cic qud trinh tich thyc
hién trong cdc hé théng thiét bi quy mé cong nghiép va vi vdy duge cic k¥ suf va cdc cdn bd ky thuit rit
quan tam va st dung nhiéu trong qua trinh [am viéc.

Trong l4n xudt ban thd hai, tic gid vin duy tri tri€t ly va phuong phdp trinh bay nhu trong lin
xuft ban thd nhét. Cic dé myc hdu nhu van dugc gitt nguyén, nhung céc chuong da dugce chinh sita, bs
sung va cip nhat.

bic biét, do cdc qud trinh tich 14 cic qua trinh tiéu tdn nhiéu ndng lugng vd ¢6 dnh hudng lén
dén gid thanh sidn phdm nén trong 14n xuit ban nay, & chuong 6 “Tiét kiém ning lugng trong chung cit”
téc gid da bé sung phdn 6.4 "Thiét ké mang thiét bj trao d8i nhiét" . Trong phin niy, § géc do su dung
ning lugng, cc thip chung cit da dugc thiét ké nhu mét bo phan khong thé tich rdi cla toan bé so dé
cdng nghé. Quan di€ém ndy cho phép thiét k& dugc cic so d6 cdng nghé vdi hiéu suft st dung nang
lugng cao.

Tuy cudn sich di dugc chinh sia ki luding va bd sung trong l4n xuit bin thd hai, nhung chic
chdn khé trdnh hét dugc cic thiéu sét. Rt mong ti€p tuc nhan dugce cdc nhin xét, gop y va dé xudt cha
ban doc d€ 14n xudt ban tiép theo dugc hoan thién hon.

Ha N¢i, thang 5/2012
Téc gid



LO1 GIO1 THIEU

Téch hén hgp nhiéu cfu tli try thanh cic sdn phdm tinh khiét cao ludn 1A nhiém vy quan trong va
khé khidn cdn phéi duge gidi quyét cia ky thuit va cdng nghiép. Qua trinh tich ndy thudng tiéu tén
nhiéu ning liong, gap nhiéu khé khin (dic biét trong cdc trudng hop thudng gap trong thdc € khi cac
cdu td cia hdn hgp ¢6 nhiét dé s6i ndm trong mot khodng hep vA do dé cé kha ning tao cic hén hgp
ding phi cao) va cin c6 ddu tu 18n cho hé théng thiét bi.

Dé c6 thé diéu khién dugc cdc qua trinh tdch hén hop nhiéu cdu ti trong céng nghiép, ciing nhu
dé tinh todn, thiét k& va t6i uu hda hé théng thiét bi cdng nghiép cdn phai hiéu ro dugc cic nguyén ly va
ban chit héa ~ ly cla cdc qud trinh nay. Nhdm dép @ng dugc phin nido cdc muc dich trén, Nha xudt ban
Béch Khoa - Ha Noi xin trdn trong gidi thiéu bo gido trinh “Kj thugdt tdch hon hdp nhiéu cdu ti” cha
PGS.TS. Nguyén Hiu Tlung. Bo gido trinh g&m 2 tip ding cho sinh vién dai hoc va sau dai hoc nganh
Ky thuat hda hoc cha trudng Pai hoc Bach Khoa Ha Néi, dong thdi cling cd thé sit dung lam tai liéu hoc
tap va nghién citu cho sinh vién vi céc cdn bd nghién cttu cac nganh ky thuat lién quan (Hda chit, Moi
triudng, Dédu khi, Sinh hoc, Thiic phim, Piéu khién, Ty dong héa qua trinh ...). Dic biét trong nhiéu
phén ctia b sich, cdc co s ly thuyét cha céc qud trinh tdch cdc hdn hgp da duoc thé hién trén céc vi du
1A cdc qué trinh tich dang dugc ing dung trong cong nghiép, nhim tao diéu kién thuén lgi d€ gidp
ngudi doc hiéu rd hon cac nguyén ly va bén chit clia cdc qua trinh cling nhu dé dang hon trong viéc tiép
cin thyc t€ cong nghiép. Ngodi ra, bd séch di cap nhat moét s6 lugng 16n céc két qua ly thuyét va thuc té,
cling nhiéu tai liéu tham khéo hitu ich 3¢ gitdp ban doc trong viéc tra cdu.

B4 sich dudc bién soan dua trén kinh nghiém nhiéu ndm gidng day mén hoc ky thuét ¢ s& “Qua
trinh v3 Thiét bi Céng nghé Héa hec” cing nhu mén hoc chuyén nganh “K§ thudt tich hén hgp
nhiéu cn t&” tai Khoa Céng nghé Hoéa hoc trong truding Dai hgc Bach Khoa Ha Noi, cling nhu cic 16p
ddo tao nang cao ning lyc chuyén mon cho cdc ¢d s& thuc té.

Tap 1 “Céc nguyén Iy v Ung dung” trinh bay cdc co s¢ Iy thuyét ciia céc qua trinh tich hén hgp
nhifu c4u tlt v cic (ng dung cta ky thuit tich hon hgp nhiéu cdu ti trong cdng nghiép hoa chit, diu
khi va cic nganh lién quan.Céc ndi dung dugc trinh bay trong tip nay c6 thé dugc sit dung lam co s& dé
tién hanh mo phong cdc qud trinh va thiét bi clia cong nghiép héa chdt nhim muc tiéu t&i vu hoa cic
qué trinh va hé th&ng thiét bi va gidm ning lugng tiéu tén d€ thuc hién cic qué trinh.

Tip 2 “Tinh todn va Thiét k& trinh by cdc phuong phdp mdi nhét, c6 dé tin cdy cao nhdt (&
théi diém hién tai) diing d€ tinh todn vA thiét k€ cic hé théng thiét bi tich hon hop nhiéu ciu tir. Day 1a
nhiing kién thic rit cdn thiét va hiju ich trong tinh todn, thiét k€ v van hanh cic qua trinh va thiét bj
tach cic hdn hop nhidu cu tif (Vi du: cdc qud trinh va thiét bi loc ddu, cic hé théng tich hdn hgp khi da
héalong...).



Sau ldn xudt ban thd nhit, bo sich da duge sy quan tdm va dénh gi cao cta nhiéu ban doc, dic
biét da dugc Hoi Xudt ban Viét Nam xét dat gidi Ba sdch hay - Gidi thudng Sach Viét Nam nam 2011.
Trong lin xuft ban th hai ndy, cudn sich tuy di dugc sla chita va b sung nhung chic chdn khé tranh
khoi cac thifu sot. R4t mong nhin dugc cic nhén xét va gép y dé gitp ldn xuit bin sau dugc hodn thién
hon. Mgi théng tin xin dugc gdi theo dia chi:

PGS. TS. Nguyén Hiu Tung

Bo mén Qua trinh - Thi€t bj Cong nghé Héa chit va Thuc phdm

Vién Cong nghé Héa hoc - Trudng Dai hoc Béch Khoa Ha Néi

S8 1 Dai C6 Viét, Ha Nbi

Email: tungnguyenhu®yahoo.com.vn

Ha Ni, thdng 5/2012
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Chwong 1
CAN BANG PHA LONG - HOI

1.1. DIEU KIEN CAN BANG PHA

Khi hai pha léng - hoi ti€p xiic tryc tiép vdi nhau trong khodng thdi gian dai thl can bing pha
16ng - hoi sé dugc thiét lp giita cdc pha. Diéu ndy 6 nghia 1A sé khong c6 déng nhiét thyc té, dong khdi
lugng thyc t€ va déng moémen déng lugng thic té di qua bé mit phan chia gita hai pha. O trang théi
can bing pha, cdc diéu kién sau ddy phai dugc théa man:

~ Can bdng nhiét: Ty = Ty

- Cén bang co hoc: pr = pu;

- Can bing vé ndng d6: y; = flxin).

Q day: T - nhiét do tuyét d6i, °K; p; = &p suit tdng; y, - ndng do phin mol cta cfu tdt i trong pha
hoi & trang thai cAn bng pha; x; - ndng dd phin mol cla ciu tit i trong pha ldng.

Ky hiéu duéi hang (L} - ¢la pha long va (V) - clia pha hoi.

Khi t&ch hdn hgp bing phuong phip chung cit, cin bang pha léng - hai déng vai tro dic biét

quan trong.

1.2. CAC BINH LUAT DALTON, RAOULT VA HENRY

Dé hifu ro rang hon vé cAn bing pha léng - hai c6 thé stt dung cdc dinh lujt kinh nghiém va don
gidn vé can bing pha long - hai. Céc dinh ludt ndy chi ¢6 thé 4p dung trong mét pham vi gidi han cho
can bing pha ldng - hai.

Djnh luat Dalton dugc ép dung cho pha hai va c6 dang nhu sau:

Piv = PV (1.1)

JJ day:

Py — 4p sufit riéng phdn cla cdu tit i trong pha hai;

P — &p suft tdng chia hoi;

y, - néng 4 phin mol cta c4u 1 i trong pha hai.



Dinh ludt Dalton chi 4p dung dugc cho pha hoi & 4p sudt thip ( p, < p,, - dp sudt t6i han).
{J 4p suit cao hon, phuong trinh Dalton dugc cii bién va dugc viét lai & dang sau:
fv =S¥ (1.2)
O day: f,, - Fugit cia cu i i; f,, — Fugit tdng cla pha hoi.
Dinh ludt Raoult dugc 4p dung cho pha léng va ¢é dang sau:
P = PP X, (1.3)
O day p? - 4p suidt hoi clia cdu 1 i tinh khiét va ¢6 thé tinh theo phdong trinh clia Antoine. Céc
thong s§ ciia phuang trinh Antoine cho mét s8 hop chit xem bang (1.1);
P, — 4p suft riéng phén clia cdu tif i & phia trén bé mit dung dich;
x,- ndng 46 phin mol cta cdu tii i d trong dung dich.
Theo phuadng trinh trén, dp sufit riéng phdn p, chi phu thudc vio dp sudt pclia cdu ti i tinh khiét

va ndng d6 phin mol clia cdu ik ndy & trong dﬁng dich va khéng phy thudc vao ban chét ctia dung dich
ciing nhu néng d¢ ctia cic c4u td khéc trong dung dich. Dinh ludt Raoult vi vy chi ding trong truding hop
lyc tiong tic gita céc phan ti khac nhau & trong dung dich 1a bing nhau (dung dich ly tudng).

D6i v8i pha 16ng ¢6 hanh vi khong ly tudng (dung dich thuc), khi lyc tiong tac gida cic phan tl
khéc nhau sé khic nhau, bang cich st dung hé s6 hoat d¢ y, ctia cu tit i, phuong trinh cho dung dich
khong 1y tudng cé thé dugc viét d dang sau day:

Pu =P} VX, (1.4)

Heé s6 hoat d¢ ¥, thuding dugc goi 1 hé s8 hiéu chinh cia dinh luat Raoult va hé s6 ndy phy thudc
nhiéu vio néng do. Nhu véy, hé s6 hoat d6 ¥, sé dic trung cho mitc 4 khéng ly tudng cta dung dich va
céc phuong phép dung d€ xdc dinh hé s8 y, s€ dugc trinh bay d phén tiép theo.

Céc phuang trinh clia Raoult viét cho dung dich ly tudng va dung dich thuc chi dp dung dugc
& viing nhiét do thdp hon nhiét d6 t&i han (T < Te.) vi tai cic nhiét 6 T > T, cic chét sé khong 6 dp
suit hoi.

& nhiét d6 cao, dinh lnat Henry duge ding thay cho dinh luat Raoult:
Py =Hyx (1.5)
4 day: H, - H¢ s8 Henry cla cu tit i trong dung mdi j.
Biéu thifc clia dinh luit Henry tuong ty nhu biéu thic ctia dinh lut Raoult, nhung hé s8 ty i¢ &
day khéng phai la dp sudt clia cdu tif i tinh khiét p mai 1a h¢ s6 Henry. Tuong ty cho dung dich khong
ly tudng bang céch sit dung hé s6 hoat d¢ y; clia cu tif i, phuong trinh Henry sé c6 dang:

P =Hy7.x (1.6)



Bang 1.1. Nhiét dé séi thwdng (tai P = 1,013 bar)

va ap suét hoi clia mot sé chit

Phuong trinh Antoine d€ tinh 4p su4t hai ¢6 dang;

D = exp(a, -—) (16)
—+C,
(G day, 4p sudt c6 don vi 14 bar, nhiét dd c6 don vi °K).
Céng thiic Tén chit Nhi'éidé s0 A B; G j:;a;::g‘,
“ K
Ar argon 87.3 9,31039 832,778 2,361 73-133
CCl tetrachloromethane 349,70 9,22001 | 2790,781 | -46,741 287-350
CHCl; chloroform 334,40 9,39360 2696,249 | -46,918 263-333
CH;Cl, dichloromethane 313,20 10,44014 | 3053,085 -20,53 233-313
CH,0O formaldehyde 254,00 0,94883 2234,878 —29,026 164-373
CH,0, formic acid 373,70 9,37044 2982,446 =-55,150 299-381
CHsNO, nitromethane 374,30 10,14657 | 3331,696 -45,550 329-409
CH,O methanol 337,80 11,98705 | 3643,314 -33,424 288-357
CO carbon monoxide 81,60 9,26679 769,935 1,637 52-121
CO; carbon dioxide 185,50 10,77151 | 1956,255 -2,112 146-285
CH3N acetonitrile 354,80 10,28058 | 3413,099 | -22,627 246-355
C;H,0 acetaldehyde 293,70 9,97724 2532,406 -39,205 191-293
C;H.O; acetic acid 391,10 11,84896 | 4457,828 | -14,699 291-391
C:H, ethane 184,50 9,27428 1582,178 -13,762 145-284
C,HiO ethanol 351,50 12,05896 | 3667,705 -46,966 293-366
CH-N ethylamine 289,70 10,38728 | 2618,730 -37,300 215-316
GHO acetone 329,40 9,76775 2787,498 | -43,486 260-328
Cs:H, propane 231,10 9,10434 | 1872,824 | -25,101 192-331
C3H;0 1-propanol 370,40 11,21152 | 3310,394 | -74,687 333-378




GCyHsO 2-propanol 355,40 13,82295 | 4628956 | -20,514 247-356
C3Hs02 Z—methoxy—ethanol 397,60 11,45476 | 4130,796 -36,273 290-447
C4HO 2-butanone 352,80 9,64438 2904,340 ~51,181 316-361
C.H.O tetrahydrofuran 339,10 9,48686 2768,375 ~46,896 296-373
C,H;0: 1,4-dioxane 374,50 10,49171 | 3579,781 -32,813 293-378
C4H50; butyric acid 436,40 13,43588 | 5602,222 ~17,961 293-423
CiH;0, ethylacetate 350,30 9,73241 2866,606 -55,269 289-349
C:H;NO morpholine 401,40 9,86713 3333,452‘ ~63,150 317-443
CsHyo n-butane 272,70 9,05814 2154,897 ~34,420 196-292
CiHipeo isobutane 261,40 9,15169 2133,243 ~28,162 165-345
CiH,sO diethylether 307,70 0,91763 2847,722 ~20,110 308-432
C:H,0; 2-ethoxyethanol 408,30 11,38407 | 4149,028 43,150 336-407
CsHsN pyridine 388,40 9,52860 3124,447 | -60,495 254-388
CsHiz pentane 309,15 9,21312 2477,075 -39,945 223-331
CsHsCl chlorobenzene 404,90 9,77659 3485,354 -48,327 260-335
CsHsNO, nitrobenzene 484,00 9,79835 4032,655 -71,814 317-484
CeHs benzene 353,20 9,22142 2755,642 -53,989 281-353
CsHeO phenol 455,00 9,33802 3183,669 | ~113.657 336-455
C¢H2 cyclohexane 353,90 9,15600 2778,000 | -50,014 280-354
C4H,;,0 cyclohexanol 434,30 12,61197 | 5200,527 | -21,526 317-434
CeH\120: butylacetate 399,20 9,79073 3293,659 -62,405 333-399
CsHq hexane 341,90 9,29213 2738,418 -46,870 243-443
CsHs toluene 383,80 9,38490 3090,783 -53,963 246-384
C;His heptane 371,60 9,25363 2911,320 | -56,510 270~400
CeHo ethylbenzene 40930 | 9.41928 | 3291661 | -59383 | 263-409
CsHis octane 399,15 9,34011 3128,752 -63,295 259-399
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