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(57) Phuong phép tach khi mong mudn tir hdn hop khi dwge tién hanh bing cach dung it
nhat ba cot hap phu chira chat hap phu. Theo phuong phap nay, & mdi cot hap phu, chu
trinh dugc lap lai bao gdém budc hip phu dua hdn hop khi vao cot hap phu dé hap phu khi
mong mudn trong hdn hop khi v6i chit hap phu trong khi giai phong khi khong dugc hap
phu ra khoi cot hap phu, bude rira dua khi rira vao cot hap phu dé giai phong khi thai rira ra
khéi cot hap phu, va budc giai hap lam giam ap suat bén trong cot hap phu dé giai hap khi
mong muon tur chat hép phu va giai phong khi giai hép ra khoi cot hap phu. Bude hap phu
duoc tién hanh 6n dinh trong cot bat ky trong s6 cac cot hap phu trong sudt chu trinh. Thoi
glan giai hap dé thuc hién budc giai hap 1a dai hon thoi gian hap phu dé thuc hién budc
hap phu. Ngoai ra, sang ché con dé cap dén thiét bi tach khi mong mudn.
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Linh vuwe k§ thuit dwoe dé cap

Sang ché dé cip dén phuong phép va thiét bi tach khi mong mudn nhu
cacbon dioxit hodc cacbon monoxit tir hdn hgp khi chita khi mong mudn bing cach
hép phu 4p suit chuyén ddi (dudi day duoc noi dén 1a “PSA” — Pressure Swing

Adsorption).
Tinh trang ky thuit ciia sang ché

Cacbon dioxit 12 nguyén nhan chinh 1am néng dia ciu. Pi v6i bién phap dé
nging lam néng dia ciu, ngoai tmg dung thuc té cua cac k§ thuat tiét kiém nang
lrong dé 1am gidm su ti€u thu nhién li¢u va sy phat xa cacbon dioxit, con doi hoi
ung dung thuc té cta cac k§ thuét nay dé tach hodc thu va cb dinh cacbon dioxit.
Cac hdn hop khi chtra lvgng trong d6i 16n cacbon dioxit 1a san phidm phu cua cac
nha may dic thép & dang khi néng 10 cao, khi chuyén ddi, khi dt chuyén déi va
v.v.. Tir hdn hop khi chira cacbon-dioxit nhu loai khi 13 san phém phu cuia cac nha

may dac thép nay, ¢ thé tach dugce cacbon dioxit.

Cacbon monoxit duge sir dung rong rdi trong cdc nha may hoéa chit lam
nguyén liéu cho nhua chuyén dung, nhu polycarbonat hodc polyuretan dugc sir
dung cho céc bd phan ctia xe 6 to (vi du, tdm chin bén trong), hodc lam nguyén liéu
hoa chét nhu axit axetic hodc aldehyt. Khi cracking chira, vi du, metanol, LPG, dau
ning hodc cbe va khi chuyén dbi 1 san phdm phu cia céc nha may duc thép 1a cac
hdn hop khi chtra lugng twong ddi 16n cacbon monoxit. Cacbon monoxit c¢6 thé
duoc tach tir hdn hop khi chtra cacbon-monoxit nhu loai khi chuyén dbi nay, va c6

thé dugc str dung lam cidc nguyén li€u cho céc sdn pham hoa hoc.

PSA duoc biét dén 1a k¥ thuat dé tach khi mong mudn nhu cacbon dioxit
hoidc cacbon monoxit tir hdn hop khi chira khi mong mudn. Ky¥ thuat nay st dung

nhiéu cot hép phu, trong dé chat hép phu dé hép phu c6 chon loc khi mong mubn
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(cacbon dioxit hodc cacbon monoxit) dugc nap vao. Theo phuong phéap tach khi
mong mudn thong thuong st dung PSA, bude hdp phy, buéc rira va bude giai hip
dugc tién hanh trong mot ¢t hip phu. O bude hép phu, hdn hop khi 13 khi thd chua
khi mong mudn dugc dua vao cot hép phu, sao cho khi mong muén trong hon hop
khi dugc hap phu vao chat hip phu trong khi khi khong dugc hép phu dugc thoat ra
khoi cot hap phu. O bude rira, khi chira khi mong mudn véi ndng d6 cao duge dua
qua cdt hip phu & dang khi rira d& khi thai rira dugc thoat ra. O budce giai hip, ap
suit bén trong cdt hip phu duoc giam dén gia tri dinh truéc lam cho khi mong
mudn dugc giai hip tir chit hip phuy, va khi giai hap chu yéu chira khi mong mudn
dugc thoat ra tir cot hap phu. Thu khi giai hip thoat ra tir cot hép phu & budc giai
hép & dang khi mong mudn c6 do tinh khiét cao. Viéc giam ap sudt cot hdp phu &
buéc giai hip duoc tién hanh bang dung cu giam 4p suit nhu bom chan khéng.
Trong qué trinh tach khi mong mudn bang PSA, chu trinh bao gdm buéc hép phu,
buéc rira va buéce giai hip duoc lap lai trong mdi cot hép phu. Phuong phép tach
khi mong mubn nhu cacbon dioxit hodc cacbon monoxit bfing PSA dugc bdc 10

trong, vi du, céc tai liu patent 1 va 2 dudi day.

Trong céc nha may duc thép, mot lugng 16n khi 12 san phdm phu. Do do,
trong qua trinh tach khi ma sir dung khi san phim phu sinh ra & cdc nha may duc
thép & dang khi tho, thi mot luong 16n khi cdn duge xir ly. Do @6, khi thuc hién
tach khi bang PSA, thiét bi dé thuc hién PSA c¢6 xu hudng 16n hon. Mot bién phap
dé 1am cho thiét bi PSA lién khdi, c6 thé xem xét rat ngén hon thoi gian cho mét
chu trinh (thdi gian chu trinh), bao gdm budc hip phu, buéc rira va bude giai hip.
Viéc sap xép trong d6 mot chu trinh bao gdm ba budc da md ta & trén dugc tién
hanh lién tuc trong mdt cot he“ip phu, st dung ba hodc nhiéu cot hép phu sao cho
budc hép phu 13 didu mong mudn dé dem lai hiéu qua, budc rira va bude giai hip
¢6 thé duoc thuc hién song song. Vi du, khi ba cot hép phu duoc sir dung dé thuc
hién budc hip phy, bude rira va bude giai hip cung luc, khi thd ¢6 thé lién tuc duoc
dua vao cot bat ky trong sd cac cot hip phu ma dang trai qua budc hip phu. Trong
trudng hop ndy, thoi gian clia chu trinh c6 thé duge rat ngin bing cach rut ngin

thoi gian mdi bude. Néu thoi gian ciia chu trinh dwgc rat ngin, thi thoi gian dugc
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phan chia cho budc hap phu va thoi gian dugc phén chia cho bude giai hip trong
mdi cot hap phu (thdi gian hip phu = thoi gian giai hip = mot phan ba thoi gian cta
chu trinh) ciing dugc rit ngan. Néu thoi gian hip phu dwogc rut ngén, thoi gian ngit
ctia chit hip phu c6 thé duoc rat ngin. Trong trudng hop nay, lugng nhé chat hép
phu cin duoc nap vao, sao cho ¢6 thé thuc hién dugc viée giam kich thudc cua thiét

bi cling nhu xtr 1y lién tuc khi tho.

Tuy nhién, trong trudng hop nay khi thu dugc khi giai hdp & dang khi mong
mudn c¢6 d6 tinh khiét cao bing phuwong phap PSA, giam ap bang cach sir dung bom
chan khéng & bude giai hap chiém thoi gian dang ké trude khi 4p suit bén trong cot
hép phu ha dén 4p suét dinh trude. Do d6, néu thoi gian giam 4p dugc thuc hién
ngin hon, ap sudt bén trong cot hdp phu c6 thé khong dat dén ap suét dinh trude,

ma c6 thé din dén giam hiéu suét tach khi mong mudn.
Tai liéu k¥ thuat tham khao

Tai liéu patent 1: JP-B-H02-39928

Tai liéu patent 2: JP-B-S61-37968
Ban chit ky thuit ciia sang ché

Séng ché dugce boc 10 trong cic truong hgp duge md ta & trén. Do d6, muc
dich cua sang ché 1a dé xuét phuong phap va thiét bi dé thu dugc su tach c6 hiéu
qua va thu khi mong muén bing thiét bi c6 két cdu lién khdi, trong viéc tach khi
mong mudn, nhu cacbon dioxit hodc cacbon monoxit, ¢c6 do tinh khiét cao tir hdn

hop khi bang cach diung PSA.

Theo khia canh th@ nhét, sang ché d& xuét phwong phap tach khi mong mudn
dé tach khi mong mudn tir hdn hop khi chira khi mong mudn bang cach st dung it
nhét ba cot hip phu chtra chit hip phu dé hip phu ¢6 chon loc khi mong muén.
Phuong phép nay bao gém viée l3p lai chu trinh trong mdi ¢t hip phu. Chu trinh
bao gdm budc hip phu dua hdn hop khi vao cot hép phu d¢é hip phu khi mong
mudn trong hdn hop khi vao chét hip phu trong khi giai phong khi khong duogc hép

-4-



26123

phu ra khoi cot hap phu, budc rira dua khi rira vao cot hép phu dé giai phong khi
thai rira ra khoéi cot hdp phu, va bude giai hip lam giam 4p suét bén trong cot hip
phu dé giai hdp khi mong mudn tir chit hip phu va giai phong khi giai hip ra khoi
cot hap phu. Theo phuwong phap nay, hdn hop khi lién tuc duge dua vao cot bat ky
trong sd cac cot hip phu dé bude hip phu duogc tién hanh én dinh trong cot bat ky
trong sd céc cot hip phu trong sudt chu trinh, va thoi gian giai hép tir luc bat dau
dén khi két thiic budc giai hip dwugc thuc hién dai hon thoi gian hip phu tir luc bt
dau dén khi két thic buée hip phu.

Theo phuong phap nay, budc hip phu duoc tién hanh én dinh trong cot bt
ky trong sb cac cot hap phu trong subt chu trinh, va thoi gian giai hap dai hon thoi
gian hip phu. Do d6, trong mot sb giai doan nhit dinh cua chu trinh, buéc giai hip
dugc thuc hién song song trong hai ¢6t hdp phu khac nhau. Bing cach thuc hién
budc giai hip song song trong nhiéu cot hip phu, thoi gian ctia chu trinh ¢6 thé
duge rat ngan hon trong khi dam bao du thoi gian cho bude giai hap. Bang cach rut
ngin thoi gian cta chu trinh, thoi gian hap phu ciing duogc rat ngin. Do d6, quy
dinh diéu kién cdp khi tho 12 nhu nhau, thoi gian ngit chét hép phu ¢6 thé duogc rat
ngén, nh& d6 chi cin nap vao mot lugng nhd chét hép phu. Do d6, co thé dung cot
hép phu c6 thé tich nhé hon, ddn dén giam kich thuéc thiét bi, bao gdm cac cot hép
phu, dbi véi su hép phu 4p suét chuyén dbi (PSA). Do d6, thu dugc khi mong mudn
c6 do tinh khiét cao tir khi thé bing PSA, phuwong phép nay 14 thich hop dé tao ra

thiét bi cho PSA 1ién khéi ma khong 1am giam hiéu suét tach khi mong mudn.

Tt hon 13, thoi gian rira tir khi bat diu dén lic két thic budce rira ngin hon
thoi gian hip phu. Buéc giai hip trong mot trong sd cac cot hap phu bao gdm bude
giai hap thtr nhat dé giai phong khi giai hip thir nhét ra khoi mot trong s cac cot
hép phu tir khi bit diu budc giai hip sau budc rira cho dén khi két thuc bude hép
phu trong ¢t hip phu khac ma c6t nay dang trai qua bude hip phu, va bude gidi
hép ther hai dé giai phong khi giai hdp thtr hai ra khéi mot trong s6 cac cot hdp phu

sau budc giai hap thir nhét.

Tt hon 13, bude giai hap thir hai trong mot trong s cac cot hép phu duoc
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thuc hién song song véi bude hip phu trong cot hap phu khac ma cot nay dang trai

qua budc hap phu.

Tét hon 13, & bude rira, khi giai hip thir nhit duoc dua & dang khi ria, qua

bé chtra chat dém dé bao quan khi mong muon, vao cdt hap phu dé duoc rira,

Tét hon 13, & budc rira, khi giai hap thi hai ciing dwge dua & dang khi ria

qua bé chtra chit dém vao cot hép phu dé duoc rura.

Tét hon 13, bude giai hap thir nhit bao gdm viéc 1am giam &p suét bén trong
cot hap phu bang thiét bi giam 4p thir nhit dé giam 4p suét bén trong cot hép phu,
va buéc giai hap thir hai bao gdbm viéc 1am giam 4p sut bén trong cot hip phu bing

thiét bi giam 4ap thir hai dé giam 4p suét bén trong cot hap phu.

T6t hon 13, bude giai hdp thir hai bao gdm viéc 1am giam é&p suét bén trong
cot hap phu ciing bing thiét bi giam 4p thir nhét tir khi bat diu dén gifta bude gidi
hép thir hai.

Theo khia canh thtr hai, sang ché d& xuat thiét bi tach khi mong mubn dé
tach khi mong mudn tir hdn hop khi chira khi mong mudn. Thiét bi nay bao gdm it
nhét ba cot hip phu, mdi cot bao gdbm cdng khi thir nhat va cdng khi thir hai va nap
chéat hdp phu dé hip phu cé chon loc khi mong muén giita céng khi the nhit va
cdng khi thi hai, bé chira chit dém dé bao quan khi mong mudn, thiét bi giam ap
thir nhat va thiét bi giam ap thir hai dé giam 4p sudt bén trong cac cot hép phu,
duong dng thtr nhét bao gdbm dwong dng dan khi chinh voi ddu din hdn hop khi va
nhiéu nhanh 14an luot din dén cac cot he”ip phu, dugc ndi vé6i céc céng khi thir nhét
ctia cac cot hap phu va din dén cac van, duong dng thtr hai bao gbém duodng 6ng dan
khi chinh vé&i dau thoat khi khong dwoc hp phu va nhiéu nhanh 1in lwot din dén
céc cot hap phu, dugc ndi vai cac cbng khi thir hai ctia cac cot hip phu va din dén
cac van, duong 6ng thir ba bao gdbm dudng éng dan khi chinh v6i ddu thoat khi thai
rira va nhiéu nhanh 1an luot dan dén cac cot hép phu, duoc ndi véi cac céng khi thr
hai ciia cac cot hdp phu va din dén cac van, duong éng thu tu bao gdm dudng dng

dan khi chinh dugc ndi véi thiét bi giam ap thtr nht va nhiéu nhanh 1an luot din
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dén cac cot hap phuy, duoc ndi véi cac cdng khi thir nhat cia cac cot hdp phu va din
dén cac van, duong 6ng thir nam nbi thiét bi giam ap thir nhit va bé chta chit dém
voi nhau, dudng 6ng thtr sau bao gdm dudng dng din khi chinh duoc ndi véi bé
chtra chit dém va duoc bd tri van, va nhiéu nhanh 1an luot dan dén céc cot hép phu,
duoc ndi véi cac cdng khi thir nhat cta cic cot hdp phu va din dén cac van, va
duong 6ng thir bay bao gdm dudng dng dan khi chinh dwge ndi véi thiét bi giam ap
thir hai va nhiéu nhéanh 14n luot ddn dén cac cot hép phu, duoc ndi véi cac céng khi

thtr nhat cua céc c¢dt hap phu va din dén cac van.

T4t hon 13, theo khia canh tht hai cia sang ché, thiét bj tach khi mong mudn
con bao gdm dudng 6ng thir tdm ndi dudng 6ng thir nim va thiét bi giam ap thi hai

vG1 nhau.

Céc dédc diém va uu diém khéac cta sang ché s€ trd nén rd hon qua phan mo

ta chi tiét dugi day kém theo cac c6 tham chiéu t6i cac hinh v& kém theo.
M6 ta viin tit cac hinh vé

FIG. 1 1a so @6 c4u tao thiét bi tach khi ma c6 thé duoc str dung dé thuc hién

phuong phap tach khi mong muén theo phuong 4n thir nhit cia sang ché;

FIG. 2 1a bang thé hién cac budc thuc hién trong mdi cot hép phu, céc cot
hip phu duogc giam ap bing dung cu giam 4p suét, va trang thai mé/dong cua mdi
van tu dong cua thiét bi tach khi thé hién trong FIG. 1, & mbi budc cia phuong

phép tach khi mong mudn theo phwong 4n thir nhét;

FIG. 3 thé hién cac dong khi & cac budc 1-6 ciia phuong phap tach khi mong

muén theo phuong an thir nhét;

FIG. 4 1a so d6 cAu tao thiét bi tach khi ma c6 thé dugc sir dung dé thyc hién

phuong phap tach khi mong muén theo phwong 4n thir hai cia sang ché;

FIG. 5 1a bang thé hién cac budc thuc hién & mdi cot hép phu, cot hép phu
dugce giam ap bang dung cu giam 4p suét, va trang thai mo/déng ciia mdi van tu

dong cua thiét bj tach khi thé hién trong FIG. 4, & mdi budc ctia phuong phap tach
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khi mong muén theo phuong an thir hai;

FIG. 6 thé hién cac dong khi & cac budc 1-6 ciia phuong phéap tach khi mong

mudn theo phwong an thir hai;

FIG. 7 12 so d6 c4u tao cua thiét bi tich khi ma c6 thé dwoc sir dung dé thuc

hién phwong phap tach khi mong muén theo cac vi du so sanh;

FIG. 8 1 bang thé hién cac budc thyc hién & mbi cot hip phu, cot hip phu
dugc giam 4p bing dung cu giam 4ap suét, va trang thai md/dong cua mdi van tu
dong cua thiét bi tach khi thé hién trong FIG. 7, & mdi budc cua phuong phap tach

khi mong mudn theo cac vi du so sanh; va

FIG. 9 thé hién cac dong khi & cac bude 1-6 ciia phwong phéap tach khi mong

muon theo cac vi du so sanh.
M6 ta chi tiét sang ché

Céc phuong 4n dugc vu tién cua sang ché dugec mo ta dudi diy cé tham

chiéu t4i1 cac hinh vé kém theo.

FIG. 1 thé hién so dd cdu tao cua thiét bi tdch khi X1 ma c6 thé dugc sir
dung dé thuc hién phuong phap tach khi mong mudn theo phuong an thir nhét cia
sang ché. Thiét bi tach khi X1 duoc thiét ké dé tach khi mong mudn tir khi tho chtra
khi mong muén bang PSA va bao gdm cic ¢t hip phu 10A, 10B, 10C, cac bom
chan khong 21, 22, bé chura chit dém 23, va cac dudng 6ng 31-39. Vi du vé khi
mong mudn bao gdm cacbon dioxit va cacbon monoxit. Néu Kkhi mong muén 14
cacbon dioxit, khi thd c6 thé 13 khi san phdm phu trong cac nha may dac thép, nhu
khi néng 16 cao, khi chuyén dbi hoidc khi dt chuyén ddi. Cac khi 12 san phidm phu
trong cac nha may duc thép dugc dua di tién xir ly, nhu khir nude hodc loai bo cac
hop chét luu huynh, theo yéu ciu truée khi st dung & dang khi thd. Néu khi mong
mudn 1a cacbon monoxit, khi chuyén dbi c6 thé duoc sit dung & dang khi thd.
Chéng han, néu khi tho 1a khi néng 10 cao, thanh phéan cta né (theo thé tich) co thé
12 26-28% cacbon dioxit va 73-74% nito. Vi du, néu khi tho 1a khi d6t chuyén déi,
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thanh phén ctia n6 c6 thé 1a 32-36% cacbon dioxit va 65-68% nito. Néu khi tho 1a
khi chuyén d6i, thanh phan cta n6 c6 thé 1a 15-16% cacbon dioxit, 65-66% cacbon

monoxit va 19-20% nito.

M>i cot hap phu 10A, 10B va 10C c6 cac céng khi 11 va 12 & cac dau dbi
dién cua no. Giita cac céng khi 11 va 12 dugc nap chét hép phu dé hép phu c6 chon
loc khi mong muén. Néu khi mong mudn 14 cacbon dioxit, cacbon hoat tinh tir so
dira hoic than da c6 thé dugc sir dung 1am chéit hip phu. Néu khi mong muén 1a
cacbon monoxit, vi du, cacbon hoat tinh hodc oxit nhom hoat tinh mang hop chét
d6ng nhu CuCl hoic CuCl, trong cic 16 x&p ciia n6 c6 thé duoc sir dung 1am chét

hép phu.

Cac bom chan khong 21 va 22 dugc sir dung dé giam 4p suét bén trong cac
cdt hap phu 10A, 10B, 10C. Bé chira chat dém 23 1a bé chira dé bao quan tam thoi

khi mong mudn dugc tach.

Puong 6ng 31 bao gdm duong éng dan khi chinh 31° ¢6 dau din khi tho E1,
va cac nhanh 31A, 31B va 31C dugc ndi véi cac cong khi 11 cua cac cot hip phu
10A, 10B va 10C, twong ung. Cac nhanh 31A, 31B va 31C 14n luot dugc bd tri cac
van tu déng 31a, 31b va 3lc, chuyén giita trang thai mé va trang thai dong. Du
khéng dugc minh hoa, duong 6ng din khi chinh 31° cta duong 6ng 31 ¢6 thé dugc
ndi v6i may thdi hodc may nén dé dua khi thd dén cac cot hip phu 10A, 10B va

10C nho ap suat.

Puong dng 32 bao gdm dudng éng dan khi chinh 32° ¢6 dau thoat khi E2, va
cac nhanh 32A, 32B va 32C 14n luot duge nbi véi cac cong khi 12 cua cac cot hip
phu 10A, 10B va 10C. Céac nhanh 32A, 32B va 32C lan lugt dugc bb tri cac van tu

dong 32a, 32b va 32c¢, chuyén gifra trang thai md va trang thai dong.

Puong dng 33 bao gdm duwdng éng dan khi chinh 33° ¢6 dau thoat khi E3, va
cac nhanh 33A, 33B va 33C lan lugt duge ndi voi céac céng khi 12 cua cac cot hép
phu 10A, 10B va 10C. Cac nhanh 33A, 33B va 33C 1an lugt duge bd tri cac van tu

dong 33a, 33b va 33c, chuyén giita trang thai mé va trang thai dong.
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Puong 6ng 34 bao gdm dudng dng din khi chinh 34° dwoc ndi véi bom chan
khong 21, va cac nhanh 34A, 34B va 34C lan lugt dugc nbi véi cac cdng khi 11 cia
cac cot hdp phu 10A, 10B va 10C. Cac nhanh 34A, 34B va 34C lan luot duge bd tri

cc van tu dong 34a, 34b va 34c, chuyén giita trang thai md va trang thai dong.
Puong 6ng 35 ndi bom chan khong 21 va bé chira chat dém 23 véi nhau.

Puong dng 36 bao gdm dudng dng dan khi chinh 36> duoc nbi véi bé chira
chit dém 23, va cac nhanh 36A, 36B va 36C lan lugt dugce ndi voi cac cong khi 11
cua cac cot hép phu 10A, 10B va 10C. Cac nhanh 36A, 36B va 36C lan lugt duge
bd tri cac van tu dong 36a, 36b va 36¢, nd chuyén dbi gifta trang thdi m¢& va trang
thai dong. Puong 6ng dan khi chinh 36° dugc bd tri van ty dong 36d ma chuyén dbi
gitta trang thai mé va trang thai dong. Du khong duoc minh hoa, dudng dng din khi
chinh 36 ctia dudng 6ng 36 c6 thé duge bd tri may thdi hodc may nén dé dua khi

rira, dugc mé ta sau, dén cac cot hip phu 10A, 10B va 10C nho ap suét.

DPuong éng 37 bao gdm dudng dng din khi chinh 37’ duge ndi voi bom chin
khéng 22, va cac nhanh 37A, 37B va 37C 1an lugt duge ndi véi cac cong khi 11 cia
cac cot hap phu 10A, 10B va 10C. Cac nhanh 37A, 37B va 37C lan luot dugc bd tri
cc van tu dong 37a, 37b va 37c, ma chuyén ddi giira trang thai mé va trang thai

dong.

DPuong éng 38 dugc nbi v6i bom chan khong 22 va ¢6 dau hat khi mong

muon E4.

DPuong 6ng 39 duoc ndi v6i dudng 6ng din khi chinh 36° ctia dudng dng 36
va ¢6 dau hat khi mong muén ES5. Pudng ng 39 duoc bd tri van diéu chinh dong

39a.

Thiét bi tach khi X1 ¢6 ciu tao dugc md ta & trén c6 thé duoc st dung dé
thyc hién phuong phéap tach khi mong mudn theo phwong an thir nhét cta sang ché.
bac biét 1a, trong sudt qua trinh van hanh thiét bi tach khi X1, cac van tu dong
31a-31c, 32a-32c, 33a-33c, 34a-34c, 36a-36d va 37a-37¢ duoc chuyén nhu thé hién
trong FIG. 2 dé thu duoc cac dong khi dinh truéc trong thiét bi, nhd d6 mot chu
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trinh bao gém cac budc 1-6 mo ta duédi day duoc 1dp lai. Trong mot chu trinh cia
phuong phap tach khi mong mudn theo phuong an thir nhit, budc hip phu, buéc
ria, bude giai hép thir nhit va budc giai hép thtr hai dugc thuc hién trong mdi cot
hip phu 10A, 10B va 10C. Trong FIG. 2 (va ciing trong cac Fig.5 va 8 d& cép sau),
ky hiéu o cho biét van tu dong 1a & trang thai mé, trong khi d6 ky hiéu x cho biét
van tuy dong 13 & trang thai déng. FIG. 2 (va ciing trong cac FIG. 5 va 8 d& cap sau)
cling thé hién cic cot hdp phu dwugc giam ap nhd cac bom chan khong 21 va 22
trong mdi budc. Néu khong ¢ cot hap phu nao duogc giam ap, thi ky hiéu x duge ap
dung. FIG. 3(a)-(f) thé hién trang thai dong khi trong thiét bi tach khi X1 & mdi
budc 1-6.

O bude 1, mdi van tu dong 31a-37c dugc gilt & trang thadi mé hodc trang thai
dong nhu thé hién trong cot ciia bude 1 trong FIG. 2. Két qua 13, bing cach hoat
dong bom chan khong 22, thu duoc dong khi thé hién trong FIG. 3(a). Do do, budc
hip phu dugc thuc hién trong cdt hdp phu 10A, budc giai hip thir hai duoc thuc
hién trong cot hép phu 10B, va budc rira dugce thuc hién trong cot h.'?ip phu 10C.

Nhu duoc hiéu tir cac FIG. 1 va FIG. 3(a), & budc 1, khi thé duoc dua vao
cot hap phu 10A qua duong éng 31, c6 dau dan khi thd E1, va cdng khi 11. Khi
mong muén (vi du, cacbon dioxit hoiic cacbon monoxit) trong khi thé dugce hép phu
vao chit hap phu trong cot hip phu 10A, va khi khong dugc hip phu duoc thoat ra
tir cdng khi 12 cuia cot hdp phu 10A. Khi khong duge hip phu di qua dudng éng 32
va duoc thoat ra tir ddu thoat khi E2 ra phia ngoai cua thiét bi tach X1. D4i véi cot
hép phu 10B, c6t 10B trai qua budc giai hip thir nhit & bude trude (bude 6 trong
FIG. 3(f)). Do d6, khi bit dau buéc 1, &p suét bén trong cot hip phu 10B dugc giam
dén 4p suét trung gian dinh trude. O budce 1, 4p sudt bén trong cot hap phu 10B
dugc giam tiép nhd bom chan khéng 22, nhé d6 khi mong mubn dugc giai hip tir
chét hap phu trong ¢t hdp phu 10B. Khi giai hap (khi giai hip thtr hai) dugc thoat
ra tir cdng khi 11 ctia cot hip phu 10B. Khi giai hip thir hai di qua duong 6ng 37 va
bom chan khong 22 dén duong dng 38 va dugc thoat ra tir diu hat khi mong muén
E4 ra ngoai thiét bi tich X1. Di véi cot hap phu 10C, cot hip phu 10C trai qua

budc hip phu & bude 6, s& duoc md ta sau. O bude 1, khi giai hép thir nhét trong bé
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chtra chit dém 23 dugc dua vao, lam khi ria, tir céng khi 11 vao cot hép phu 10C
qua duong 6ng 36, trong khi khi thai rira dugc thoat ra tir cdng khi 12 cta cot hip
phu 10C. Khi thai rira di qua duong dng 33 va dugc thoat ra tir diu thoat khi E3 ra
ngoai thiét bi tich X1. Theo cich nay, & budc 1, cot hap phu 10C duoc rira bing
khi giai hap tht nhét.

O budce 2, mdi van tu dong 31a-37c dugce gilt & trang thadi mé hodc trang thai
d6ng nhu thé hién trong cot ciia bude 2 trong FIG. 2. Két qua 13, bang cach vén
hanh cac bom chan khong 21 va 22, thu dugce dong khi thé hién trong FIG. 3(b). Do
do, trong cot hép phu 10A, buédce hép phu dugc thuc hién lién tuc tir buéde 1. Trong
cot hép phu 10B, budc gidi hép thir hai dugc thuc hién lién tuc tir buée 1. Trong cot

hép phu 10C, budc giai hap thir nhit duge thuc hién.

Nhu dugc hiéu tir FIG. 1 va FIG. 3(b), & budc 2, lién tuc tir bude 1, khi tho,
duoc bb tri dudng éng 31 tir dau cip khi tho El, dugc dua tir cdng khi 11 vao cot
hép phu 10A, trong khi khi khéng dwgc hip phu duoc thoat ra tir cong khi 12 cua
cot hdp phu 10A. Ddi vé6i cot hdp phu 10B & bude 2, lién tuc tir budce 1, 4p suét bén
trong c6t hdp phu 10B dugce giam nhd bom chan khong 22, nho d6 khi mong mudn
duoc giai hap tir chit hip phu trong cot hap phu 10B. Khi giai hdp (khi giai hip thu
hai) dugc thoat ra tir cong khi 11 ciia ¢t hap phu 10B. Di véi cot hip phu 10C,
¢t 10C trai qua bude rira & bude 1. G budce 2, ap sudt bén trong ¢dt hap phu 10C
duogc giam di nho bom chan khong 21, nho d6 khi mong mubn duge giai hip tir
chét hip phu trong cot hap phu 10C. Khi giai hap (khi giai hdp thir nhit) dugc thoat
ra tir cong khi 11 cia cot hdp phu 10C. Khi duge giai hap thir nht chay vao bé
chira chit dém 23 qua dudng 6ng 34, bom chan khéng 21 va duong éng 35. Khi
giai hap thir nhit trong bé chira chit dém 23 c6 thé duoc dwa ra khoi thiét bi tach
khi X1 mot céch thich hop .t1‘1 d4u hat khi mong muén E5 cia dudng éng 39 qua
duong 6ng 36.

O cac budc 1 va 2, ap suét tdi da bén trong cot hdp phu 10A, trong bude hip
phu, vi du, 12 0-300 kPa (4p sudt ké: giit nguyén trong phan md ta dudi day). O
budc 2, ap sudt bén trong cot hip phu 10C khi bude giai hap thir nhéat két thac (ap
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suét trung gian) vi du 14 nim trong khoang tir -94 dén -68 kPa. O budc 2, ap suét
bén trong cot hip phu 10B khi budc giai hip thir hai két thuc (4p suét tbi thiéu) vi
du 12 nim trong khoéng tir -99 dén -87 kPa.

O céac bude 3 va 4, bude hép phu dugc thuc hién trong cot hép phu 10B,
tuong tu véi bude dugc thuc hién trong cot hép phu 10A & cac bude 1 va 2. O céc
budc 3 va 4, budce giai héip thr hai dugc thuc hién trong cot hép phu 10C, tuong tu
v6i bude duogce thuc hién trong cot hip phu 10B & cac bude 1 va 2. O cac bude 3 va
4, bude rira (bude ba 3) va bude giai hap thir nhéit (budc 4) duge thuc hién trong
cot hép phu 10A, tuong tu vdi cdc bude duge thuc hién trong cot hép phu 10C &

cac budec 1 va 2.

O céac bude 5 va 6, bude hép phu dugc thuc hién trong cot hép phu 10C,
tuong tu véi bude dugce thuc hién trong cot hép phu 10A & cac bude 1 va 2. O céc
bude 5 va 6, bude giai hdp tht hai dugce thuc hién trong cot hdp phu 10A, twrong tu
v6i bude duge thuc hién trong cot hép phu 10B & céc bude 1 va 2. O céac bude 5 va
6, budc rira (bude 5) va budc giai hip thir nhat (buéc 6) duge thuc hién trong cot
hép phu 10B, tuong tu véi cac bude dugce thuc hién trong cot hép phu 10C & céc

budc 1 va 2.

O céc bude lap 1-6 duoc md ta & trén trong cac cot hip phu 10A, 10B va
10C, khi tho lién tuc dugc dwa vao mot trong sb cac cdt hdp phu 10A, 10B va 10C.

Do d6, lién tuc thu dwoc khi giai hip chira khi mong muén véi lugng 16n.

Trong phuong phéap tich khi mong muén theo phuong an thir nhét, dé duy tri
& mtc nhit dinh viéc tach khi mong mudn, viée giam ap suét can dugc thuc hién &
bude giai hip cho dén khi bén trong cot hép phu dat dén ap suét dinh truge. Viée
giam 4p sudt st dung bom chin khong 21, 22 & bude giai hip, né chiém mot
khoang thoi gian nhét dinh dé ap sudt trong cot hap phu dat dén 4p suit dinh trude.
Do d6, thoi gian tir khi bat dau dén e két thuc bude giai hap (thoi gian giai hip)
dugc dat, vi du, 12 200 gidy, n6 c6 thé thay ddi phu thudc vao lugng cap khi tho va

d6 tinh khiét mong mudn cta khi mong mudn thu dugc.
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O budc rira, khi giai hip (khi nha hdp thir nhat) giau khi mong muén dugc
dwa vao cot hdp phu sau khi hoan thanh budc hap phu 1am khi rira. Két qua 13, khi
con lai trong cot hdp phu khi két thuc buéc hip phu, chira khi mong mudn véi
lugng thip, duoc théo rira va thay thé bang khi rira. Do d6, bang cach danh diu thoi
gian tir khi bit dau dén lic két thuc budc rira (thoi gian rira) dai hon, d6 tinh khiét
ctia khi mong mubn thu duge ting 1én, nhung hiéu suit cia khi mong mubn giam di.
Pbi voi ly do nay, thoi gian rira duge dit ngin hon thoi gian tir khi bat diu dén luc
két thiic budc hip phu (thoi gian hip phu). Ching han, thoi gian rira dugce dit 1a
120 giay.

Néu thoi gian rira duge dit ngin hon thoi gian hdp phu, budc rira két thuc
sém hon trong trudng hop nay khi bude hap phu va budc rira duge bit dau cung lic
dé chuyén budc. Theo phuong an thir nhat, nhu dwgc hiéu bang cach tip trung vao
céc cot hap phu 10A va 10C & cac budc 1 va 2, trong cdt hip phu 10C & trang thai
sau khi két thic buée rira, bude giai hép thir nhat duge thue hién & bude 2 cho dén
khi budc hép phu trong cot hép phu 10A két thuc. O cht hép phu 10C, buédc giai
hép ciing dugc tiép tuc & cac bude 3 va 4 (budc giai hap thtr hai). Bude giai hip thir
hai trong cot hap phu 10C & cac budc 3 va 4 duoc thuc hién song song véi bude

hép phu trong cot hdp phu 10B (trai qua budc giai hap thir hai & budc 2).

Nhu di Ivu ¥ & trén, trong ¢dt hdp phu 10C, bude rira duge thyc hién trong
budc 1 va bude giai hip (budc giai hip thir nhat va budc giai hip thir hai) dugc
thuc hién & cac bude 2-4. Quy dinh thoi gian rira 13 120 gidy va thoi gian giai hip
]a 200 gidy, thoi gian tidu tén cho cac bude tir 1 dén 4 (tdng thoi gian cia budc rira
va budc giai hip trong cot hip phu 10C) 1a 320 gidy. Thoi gian tiéu tén cho cac
budc 1-4 bang véi tong thoi gian ciia thoi gian hip phu trong c6t hip phu 10A &
cac budc 1 va 2 va thoi gian hip phu trong cot hip phu 10B & cac bude 3 va 4

(nghia 13, gép doi thoi gian hip phu). Do d6, thoi gian hdp phu 12 160 gidy.

Theo cach tach khi thong thuong bing PSA ma sir dung ba cot hip phu dé
lap lai chu trinh bao gébm budc hip phu, budce rira va bude giai hip, tinh toan thoi

gian budc hp phu va budc giai hap 1a phi hop véi nhau. Do d6, néu thoi gian giai
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hép 1a 200 gidy, thoi gian hip phu ciing 1a 200 gidy, sao cho thoi gian tiéu tén cho
mot chu trinh (thdi gian chu trinh) bao gdm buéc hap phu, budc rira va bude giai

hép 1a 600 gidy.

Mit khéc, trong phuong phép tach khi mong mudn theo phuong an tht nhéit,
ngay ca khi ciing thoi gian nhu trén, nghia 13, 200 gidy dugc phan bd cho buéc giai
hép, thoi gian hép phu ngén hon (160 gidy) thoi gian hip phu trong phwong phép
thong thudng (200 gidy), sao cho thdi gian chu trinh chi 12 480 gidy. Quy dinh diéu
kién cép khi tho 1a nhu nhau, néu thoi gian hip phu ngén hon, thoi gian ngit cia
chit hip phu c6 thé ngin hon, sao cho cin it lwvong chit hap phu. Do d6, cot hip
phu vé6i thé tich nhé hon c6 thé duoc dung, ddn dén giam kich thudc thiét bi tach
khi X1. Chang han, néu thoi gian chu trinh ngén hon dén 80%, tir 600 gidy dén 480
gidy, kich thudc thiét bi tach khi X1 dugc mong doi giam twong ing. Do d6, theo
phuong an thtr nhit, thu khi mong mudn cé do tinh khiét cao tir khi thé bing PSA,
viéc giam thiét bj tach khi X1 c6 thé dat dugc trong khi dam bao du thoi gian (vi du,

200 gidy) cho budc giai hdp dé ngan su giam hiéu suét tach khi mong mubn.

Trong phwong phap tich khi mong mudn theo phuong &n thir nhit, & cac
budc 2, 4 va 6, budc giai hip dugce thuc hién song song trong hai c¢ot hip phu. Tién
hanh budc giai hip (cic budc giai hap tha nhét va thir hai) song song trong nhiéu
c¢ot hap phu theo cach nay cho phép thoi gian cta chu trinh duoc rut ngin trong khi
gitr thoi gian giai hip dang ké. Ching han, & budc 2, budc giai hap thwr hai dugc
thuc hién lién tuc tir budc 1 trong cot hép phu 10B, trong khi budc giai hép thi
nhit duoc thuc hién trong cot hap phu 10C. Viéc giam ap sudt cot hip phu 10B
trong budc giai hap thir hai duoc thuc hién bang bom chan khong 22, trong khi viéc
giam ap sudt ciia cot hap phu 10C trong bude giai hap thir nhit dugc thuc hién bing
bom chan khong 21. Nhu dugc hiéu tir cach nay, phwong phép tach khi mong mubn
theo phwong an thi nhét, thuc hién budce giai hdp song song, duoc thuc hién hop ly

bang thiét bi tach khi X1 c¢6 hai bom chan khong 21 va 22.

Theo phuong phap tach khi mong mudn theo phuong an tha nhét, khi giai

hip thr nhit duoc thoat ra tir cac cot hap phu trong bude giai hip thir nhit, chua
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khi mong muén véi lugng 16n, duge bao quan tam thdi trong bé chira chat dém 23.
O budc rira, khi giai hp the nhit bao quan trong bé chira chit dém 23 dugc dua
vao cot hip phu dugc rira & dang khi rira. Néu budc giai hép (budc giai hap thi
nhit) bit diu sau budc rira, bén trong cot hip phu dwgc 14p diy khi (cha yéu 1a khi
rira). Do d6, & thoi diém ddu cua bude giai hip (bude giai hip thir nhit), lugng
twong d6i 16n khi dugc thoat ra tir cot hép phu. Theo cach nay, diung khi giai hip
thi nhat & dang khi rira bing bé chira chit dém 23 thu dugc ngudn cip khi ria on

dinh.

FIG. 4 thé hién so dd cdu tao cua thiét bi tach khi X2 ma c6 thé duoc sir
dung dé thuc hién phuwong phap tach khi mong mudn theo phwong an thi hai cua
sang ché. Thiét b tach khi X2 dugc thiét ké dé tach khi mong muén tir khi tho chira
khi mong mubn bang cach hip phu ap sut chuyén dbi (PSA) va gém cac cot hap
phu 10A, 10B, 10C, cac bom chan khong 21, 22, bé chira chat dém 23, va cac
duong 6ng 31-37, 38” va 39. Thiét bi tach khi X2 khac v6i thiét bi tach khi X1 &

chd n6 bao gbm dudng 6ng 38” thay vi duong éng 38.

Puong 6ng 38” ndi bom chan khong 22 véi duong éng 35. Puong 6ng 35
dugce ndi véi bé chira chit dém 23. Do d6, dudong dng 38” nbi bom chan khong 22
v6i bé chira chdt dém 23. Trong trudong hop nay, dudng 6ng 38” khac véi duong
bng 38 cua thiét bi tach khi X1, n6 c6 dau hit khi mong mudn E4. Ngoai trir didu
nay, chu tao cua thiét bi tach khi X2 14 gidng v&i thiét bi tach khi X1.

Thiét bi tach khi X2 ¢6 clu tao dugc mé ta & trén c6 thé duogc st dung dé
thue hién phwong phap tach khi mong muén theo phuong an thtt hai cla séng ché.
Dic biét 1a, trong khi van hanh thiét bi tach khi X2, cac van tu dong 31a-31c,
32a-32c¢, 33a-33c, 34a-34c, 36a-36d va 37a-37¢ dugc chuyén dbi nhu thé hién trong
FIG. 5 dé nhan ra dong khi dinh truéc trong thiét bi, nho d6 mot chu trinh bao gém
cac buge 1-6 mod ta dudi day duoc ldp lai. Trong mot chu trinh ciia phwong phap
tach khi mong mudn theo phuong 4n thtr hai, buéc hdp phy, budc rira, budc gidi
hép tht hai, budc giai hip sém hon thir hai va buéc gidi hip mudn hon thr hai

duge thue hién trong mdi cot hap phu 10A, 10B va 10C. FIG. 6(a)-(f) thé hién dong
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khi trong thiét bj tach khi X2 trong mdi budc 1-6.

O budc 1, mdi trong sé cac van tu dong 31a-37¢ duge gitra & trang thai mé
hoic trang thai déng nhu thé hién trong cot cia bude 1 trong FIG. 5. Két qua 1a,
bang cach hoat ddng cic bom chan khong 21 va 22, thu dugc dong khi thé hién
trong FIG. 6(a). Do d6, budc hap phu dugc thuc hién trong cot hdp phu 10A, bude
giai hép sém hon thtr hai dugc thuc hién trong cot hép phu 10B, va budc rira dugc

thuc hién trong cot hap phu 10C.

Nhu duge hiéu tir cac FIG. 5 va FIG. 6(a), & bude 1, khi tho duogc dua vao
¢t hdp phu 10A qua dudng 6ng 31, n6 ¢6 dau din khi tho E1, va cbng khi 11. Khi
mong muén (vi du, cacbon dioxit hodc cacbon monoxit) trong khi thé dwge hip phu
vao chét hap phu & cot hap phu 10A, va khi khong duoc hip phu duge thoat ra tir
cong khi 12 cta cot hap phu 10A. Khi khong duge hap phu chay qua dudong dng 32
va dugc thoét ra tir ddu thoat khi E2 ra bén ngoai thiét bi tach khi X2. Dbi vai cot
hép phu 10B, cot 10B traiqua budc giai hdp thir nhit & bude trude (bude 6 trong
FIG. 6(f)). Do 6, & thoi diém bat dau ciia budc 1, ap sudt bén trong cot hip phu
10B dugc giam dén 4p sudt trung gian dinh trude. O bude 1, ap sudt bén trong cot
hap phu 10B dugc giam tiép bing cic bom chan khéng 21 va 22, nhy d6 khi mong
mudn dugc nha hip tir chit hip phu trong cot hdp phu 10B. Khi giai hdp (khi giai
hép thr hai) duoc thoat ra tir cong khi 11 cuia cot hip phu 10B. Khi giai hip thir hai
dugc dua dén bé chira chit dém 23 bang duong 6ng 34, bom chan khong 21 va
duong 6ng 35 va ciing bang duong 6ng 37, bom chan khong 22, dudng dng 38” va
duong 6ng 35. Pi véi cot hdp phu 10C, cot hdp phu 10C trai qua bude hip phu &
budc 6, s& dugc md ta sau. O budc 1, khi giai hdp thir nhit va khi giai hap tha hai
trong bé chtra chit dém 23 duoc dua vao, & dang khi rira, tir cdng khi 11 vao cot
hép phu 10C qua duong 6ng 36, trong khi khi thai rira duoc thoat ra tir cdng khi 12
ciia c¢ot hdp phu 10C. Khi thai rira chay qua duong dng 33 va duoc thoat ra tir dau
thoat khi E3 ra bén ngoai cua thiét bj tach X2. Theo cach nay, & bude 1, cot hap
phu 10C dugc rira bang khi giai hip thtr nhit va khi giai hip tha hai. O buée 1, khi
giai hap thir nhit va khi giai hdp thir hai trong bé chira chit dém 23 ¢6 thé duoc lay
ra mot cach thich hop khéi thiét bi tach khi X2 tir diu hut khi mong mubn E5 cua
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duong 6ng 39 qua duong 6ng 36.

O bude 2, mdi trong sd cac van tu dong 31a-37c dugc gilta & trang thai mo
hoic trang thai dong nhu thé hién trong cdt cia bude 2 trong FIG. 5. Két qua 1a,
bang cach hoat ddng cac bom chan khong 21 va 22, thu dugc dong khi thé hién
trong FIG. 6(b). Do do, trong cot ha‘ip phu 10A, budc hép phu dugc thuc hién lién
tuc tir buge 1. Trong cot hip phu 10B, bude giai hdp mudn hon thir hai duge thuc

hién. O cot hép phu 10C, buéc giai hép thir nhat duogc thuc hién.

Nhu dugc hidu tir FIG. 5 va FIG. 6(b), & bude 2, tiép tuc tir bude 1, khi tho,
duoc bb tri dudng dng 31 tir diu din khi thé E1, duoc dua tir cdng khi 11 vao cot
hép phu 10A, trong khi khi khong dugc hap phu duoc thoat ra tir cong khi 12 cia
cot hdp phu 10A. Ddi vé6i cot hip phu 10B, tiép tuc tir budce 1, p suat bén trong cot
hép phu 10B dugc giam bang bom chan khong 22, nhé d6 khi mong mudn duoc
giai hap khoi chat hip phu trong ¢t hip phu 10B. Khi giai hap (khi giai hip thir
hai) duoc thoat ra tir cdng khi 11 cia cot hip phu 10B. Khi giai hip thir hai chay
vao bé chira chit dém 23 qua dudng dng 37, bom chan khong 22, duong ng 38” va
duong 6ng 35. Di véi cot hap phu 10C, ¢t 10C trai qua budce rira & buée 1. O
budc 2, ap sudt bén trong cot hip phu 10C duoc giam biang bom chan khéng 21,
nh& d6 khi mong mubn duge giai hip khoi chit hdp phu trong cot hap phu 10C. Khi
giai hdp (khi giai hap thir nhat) dugc thoat ra tir cong khi 11 ctia ¢t hip phu 10C.
Khi giai hap thir nhit chay vao bé chia chat dém 23 qua duong éng 34, bom chén
khong 21 va duong 6ng 35. Khi giai hip thir nhat va khi giai hdp thir hai trong bé
chtra chit dém 23 c6 thé dugc dua ra ngoai thiét bi tach khi X1 mét cach thich hop

tir diu hut khi mong muébn E5 cta dudng 6ng 39 qua dudng 6ng 36.

O cac bude 1 va 2, ap suét tdi da bén trong cdt hip phu 10A, trong bude hip
phu, 13, vi dy, 0-300 kPa. O budc 2, ap suit bén trong cdt hap phu 10C néu budc
giai hip thir nhat két thuc (4p sut trung gian) 13, vi du, ndm trong khoang tir -94
dén -68 kPa. O budc 2, 4p sudt bén trong cot hap phu 10B néu budc giai hdp mudn
hon thir hai két thic (ap suét tbi thiéu) 13, vi du, ndm trong khoang tir -99 dén -87

kPa.
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O budce 3 va 4, bude hip phu duoc thuc hién trong c6t hdp phu 10B, twong
tu véi bude duge thuc hién trong cot hép phu 10A & cac bude 1 va 2. O céc buée 3
va 4, budc giai hap sém hon tha hai (bude 3) va bude giai hip mudn hon thir hai
(buéc 4) dugc thuc hién trong cot hép phu 10C, tuong ty véi cac budc dugce thuc
hién trong cot hip phu 10B & cac budc 1 va 2. O cac bude 3 va 4, bude rira (budce
3) va bude giai hip thir nhit (bude 4) duge thuc hién trong cot hip phu 10A, tuong

tu véi cac bude dugce thuc hién trong cot hép phu 10C & cac buée 1 va 2.

O bude 5 va 6, bude hép phu duogc thuc hién trong cdt hép phu 10C, tuong
tu v6i buédc dugc thuc hién trong cot hép phu 10A & céc buée 1 va 2. O céc budce 5
va 6, budc giai hdp sém hon tha hai (bude 3) va bude giai hdp mudn hon thu hai
bude giai hdp thir hai (budc 4) duoc thuce hién trong cot hip phu 10A, twong tw v&i
cac budc dugce thyc hién trong cot hép phu 10B & cac budc 1 va 2. O céc budce 5 va
6, budc rira (bude 5) va budc giai hip thir nhat (budc 6) duoc thuc hién trong cot
hép phu 10B, tuong tu v6i cac bude duge thuc hién trong cot ha‘ip phu 10C & céc

budc 1 va 2.

Trong cac budc 1-6 1dp dugc mo td & trén & cac cot hép phu 10A, 10B va
10C, khi thé lién tuc duge dua vao bat ky trong sb cac cot hip phu 10A, 10B va

10C. Do d6, lién tuc thu duoc khi giai hdp chtra khi mong muén véi lugng 16n.

Nhu dugce hiéu biang cach dé cap dén cac FIG. 5 va FIG. 6(a)-(f), trong
phuong phép tach khi mong muén theo phuong an thir hai, budc giai hdp dwgc thyuc
hién song song trong hai cot hip phu & cac bude 2, 4 va 6. Tién hanh budc giai hip
(budc giai hap thir nhit va bude giai hdp mudn hon thir hai) song song trong nhidu
cot hap phu, biang cach nay cho phép thdi gian ciia chu trinh dwgc rut ngén trong
khi dam béo thoi gian giai hdp ddng ké, twong tu véi su tach khi bang thiét bj tach
khi X1 dugc mo ta & trén. Do d6, thu duge khi mong mubn c6 d6 tinh khiét cao tir
khi thd bang PSA, viéc giam kich thudc thiét bi tach khi X2 ¢6 thé dat dugc ma

khong lam gidm hiéu suat tdch khi mong muon.

Trong phuong phap tich khi mong muén theo phwong an thir hai, buéc giai

hép thir hai bao gébm budc giai hdp sém hon thir hai (cac budc 1, 3, 5) tir khi bét
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dau dén gitra budc giai hip thu hai va bude giai hip sém hon thir hai (cac budce 2 ,4,
6) sau budc giai hdp sém hon thir hai. O budc giai hip sém hon thir hai, cot hip
phu duogc giam 4p khong chi bang bom chan khong 22 ma con bing bom chéin
khong 21. Nghia 13, viéc giam ap sudt & budc giai hdp sém hon thtr hai duge thuc
hién bing ca bom chan khong 21 va 22. Do d6, bén trong ¢t hdp phu dugce giam ap
sudt dang ké & budc giai hip sém hon thir hai, sao cho ap suét bén trong cot hip
phu d& dang dat dén 4p sudt mong mudn. Do d6, phuong phap theo phuong an nay,
ma giam 4p suat cot hdp phu khéng chi bing bom chan khong 22 ma con bing bom
chan khong 21 & budc giai hdp sém hon thir hai, 1 thich hop dé ting hiéu suét khi

mong muon.

Vi bom chan khong 21 ciing duge st dung cho viéc giam 4p suét & bude giai
hip sém hon tht hai, bom chan khong 21 hoat dong lién tuc trong subt mot chu
trinh. Nhu duoc hiéu tir FIG. 2 va FIG. 3(a)-(f), trong phuong phap dugc mé ta &
trén theo phuong 4n thir nhit, bom chan khong 21 hoat dong khéng lién tuc, nghia
13, chi hoat déng & cac bude 2, 4 va 6 va nghi & bude 1, 3 va 5. Néu bom chan
khong 21 hoat dong khong lién tuc, viéc kiém soat su diéu chinh gifta cac budc la
kho, bdi vi né chiém mot khoang thoi gian nhét dinh, vi du, dé roto ciia bom chén
khong & trang thai hoat dong dn dinh. Khéc véi didu nay, phuong phap ctia phuong
an nay, trong d6 bom chan khong 21 hoat dong lién tuc, 1a thich hop dé dat duoc

viéc diéu chinh dé dang su chuyén doi giita cac budc.

Trong phuong phap tach khi mong mudn theo phuong an thtr hai, ngoai khi
giai hip thir nhat thoat ra tir c6t hp phu & budc giai hp thw nhat, thi khi giai hép
thtr hai thoat ra tir cot hip phu & budc giai hip tht hai sau buéc giai hip thtr nhét
cling dugc bao quan tam thoi trong bé chira chit dém 23. G budc rira, khi giai hip
thir nhat va khi giai hip thi hai trong bé chtra chat dém 23 dugc dua vao cot hip
phu & dang khi rtra. Néu budc giai hdp bt dau sau budc rira, mot lugng nho khi tap
chét c6 mit trong khong gian bén trong cot hdp phu. Khi tap chit dugc thoat ra &
budc giai hap tir cot hap phu 10A, 10B, 10C cing véi khi mong mudn. Ham luong
khi tap chét trong khi (khi giai hip) thoét ra tir cot hip phu 10A, 10B, 10C & budc
giai hdp giam dan sau khi bat ddu buéc hap phu. Do d6, ham lugng khi tap chat
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chét trong khi (khi giai hip thi hai) thoét ra tir cot hép phu 10A, 10B, 10C & budc
giai hip thtr hai 1a thip dang ké. Do d6, phuong phép ciia phuong 4n nay trong d6
khi giai hip thw hai ciing dugc st dung & dang khi rira 1a thich hop dé thu khi mong

muon c¢6 do tinh khiét cao.

Thong qua c4c phuong 4n cia sang ché dugc md ta & trén, sang ché khong bi
gi¢i han badi cadc phuong 4n nay va co thé duoc thay ddi theo cac cach khac nhau
ma khong di 1&ch khoéi pham vi ctia sang ché. Ching han, cac dudng éng tao dudng
dan khi trong thiét bi dé thuc hién phwong phép tach khi mong mudn theo sang ché
c¢6 thé duoc sip xép khac véi cac phuong an trude. Qua ba cot hép phu dugc sir
dung trong cac phuong an dd noi & trén, bbn hoic nhiéu cot hap phu c6 thé dugc st
dung dua dén cac wu diém tuong tw. Cac thanh phén khong phai 1a cacbon monoxit
hodc cacbon dioxit c6 thé dugc dit & dang khi mong mudn cua sang ché mién 1a
thanh phn nay 1a thanh phin c6 thé dugc hép phu d& dang ma c6 thé dugc hip phu
c¢6 chon loc v&i chit hip phu trong qua trinh tach khi bing PSA.

Vi du thyc hién sang ché

Céac wu diém cua sadng ché dugc giai thich dudi day bang céac vi du va vi du

so sanh.
Vidul

Str dung thiét bi tach khi X1 c¢6 chu tao dudi dang db thi thé hién trong Fig. 1
dé tach cacbon dioxit & dang khi mong mubn tir khi tho bang cach lip mdt chu trinh
gdm budc hip phu, budc rira, bude giai hép thir nhét va budc giai hép tht hai trong
mdi cot hap phu 10A, 10B va 10C nhu thé hién trong Fig. 2 va Fig. 3(a)-(f). Trong
vi du 1, thuc hién tadch cacbon dioxit bing phwong phap tach khi mong mudn theo

phuong 4n th nhit ctia sang ché.

Mbi cot hap phu 10A, 10B, 10C cua thiét bi tach khi X1 str dung trong vi dy
nay c6 dang hinh tru (duwong kinh trong: 70mm, chiéu cao bén trong 500mm). Nap
vao mdi ¢t hép phu 2,0dm’ cacbon hoat tinh. Déi v6i khi tho, st dung hdn hop khi

c¢6 thanh phan phong theo khi néng 10 cao 1a mot vi du cia khi san phim phu tir nha
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may dic thép (cacbon dioxit: 26% thé tich, nito: 74% thé tich). Lién tuc dua khi thd
vao thiét bi tach khi X1 & luu lugng 1 Nm®/gio (“N” nghia 1a trang thai thong
thuong hodc tiéu chuin, giit nguyén trong phin mé ta sau). O vi du nay, trong mdi
cdt hap phu 10A, 10B va 10C, thuc hién buéc hap phu trong 160 gidy, thuc hién
budce rira trong 120 gidy, thuc hién bude giai hap thir nhat trong 40 gidy, va thuc
hién budc giai hip thir hai trong 160 gidy. Do d6, thoi gian giai hip (téng thoi gian
ctia bude giai hip thir nhat va bude giai hap thtr hai) 12 200 gidy va thoi gian chu
trinh ciia mot chu trinh gdm céc bude duge md ta & trén 1a 480 gidy. Ap suét ti da
bén trong cac cot hip phu 10A, 10B, va 10C & budc hip phu duoc dit 1a 100kPa.
Ap suit tdi thiéu bén trong cac ¢t hdp phu 10A, 10B, 10C & bude giai hip (budc
giai hap thir hai) duoc dit 1a -90kPa (ap suit ké).

Khi thu duge & vi du nay dugc tién hanh trong cac diéu kién da mé ta & trén
chira 99,9 % thé tich cacbon dioxit va 0,1 % thé tich nito ddi vai tap cht. Luong
khi thu duoc 1a 0,156 Nm3/gi(‘)r. Péi voi khi thu duoc, ty 1€ thu hdi cacbon dioxit 1a
60%.

Vidu?2

Str dung thiét bi tach khi X2 c6 céu tao duéi dang biéu dd thé hién trong FIG.
4 @é tach cacbon monoxit & dang khi mong muén tir khi thd bang cach lip mot chu
trinh gdm budc hdp phu, budc rira, budc giai hap thir nhit, bude giai hdp sém hon
thtr hai va bude giai hdp mudn hon thir hai trong mdi c¢6t hdp phu 10A, 10B va 10C
nhu thé hién trong cac FIG. 5 va 6. Trong vi du 2, tién hanh tach cacbon monoxit

bang phuwong phép tach khi mong mudn theo phuong 4n thir hai ciia sang ché.

MB&i cot hap phu 10A, 10B, 10C cua thiét bi tach khi X2 sir dung trong vi du
nay c6 dang hinh tru (dudng kinh trong: 70mm, chiéu cao bén trong 500mm). Nap
vao mdi ¢t hap phu 2,0dm> cacbon hoat tinh mang ddng clorua (CuCl) (ham luong
ddng clorua: 20% khdi lugng). Di v6i khi thd, st dung hdn hop khi c¢6 thanh phan
dua theo khi chuyén ddi 1am vi du ctia khi san phdm phu tir nha may duc thép
(cacbon monoxit: 65% thé tich, cacbon dioxit: 15% thé tich, nito: 20% thé tich).

Lién tuc cip khi tho cho thiét bi tach khi X2 & luu lwong 1 Nm®/gid. O vi du nay,
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trong mdi cdt hdp phu 10A, 10B va 10C, thuc hién budc hip phu trong 20 gidy,
thuc hién budc rira trong 80 gidy, thuc hién buéc giai hip thir nhét trong 120 gidy,
thuc hién buéc giai hip sém hon thir hai trong 80 gidy, va thuc hién buéc giai hip
mudn hon thir hai trong 120 gidy. Do d6, thoi gian giai hip (téng thoi gian cua
bude giai hdp thir nhit, budc giai hdp sém hon thir hai va buée giai hap muébn hon
thtt hai) 1a 320 gidy va thoi gian chu trinh ctia mot chu trinh gém cac buée duge mo
ta & trén 1a 600 gidy. Ap suét tdi da bén trong cac cot hip phu 10A, 10B, va 10C &
budc hip phu duoc dat 1a 10kPa. Ap suét tbi thidu bén trong cac cot hép phu 10A,
10B, 10C & budc giai hdp (budc giai hdp mudn hon thir hai) duge dat 1a -90kPa (ép

suét ké).

Khi thu duge & vi du nay dugc tién hanh trong cac diéu kién dugc mo ta &
trén chira 99,95 % thé tich cacbon monoxit. D6i v4i cac tap chit, khi chaa 300 ppm
thé tich cacbon dioxit va 200ppm thé tich nito. Lugng khi thu dugc 13 0,52 Nm’/gid.

Péi vai khi thu duoc, ty 18 thu hdi cacbon monoxit 12 80%.
Vi du so sanh 1

St dung thiét bi tach khi X3 c6 cdu tao dudi dang biéu d thé hién trong FIG.
7 d tach cacbon dioxit & dang khi mong muén tir khi tho. Thiét bi tach khi X3
duoc thiét ké dé tach khi mong mudn tir khi thoé chura khi mong mubn bang PSA va
bao gém cac cot hép phu 10A, 10B, 10C, bom chéan khong 21, va cac duong 6ng
31-34, 36” va 39. Thiét b tach khi X3 giéng véi thiét bi tach khi X1 thé hién trong
FIG. 1. Tuy nhién, thiét bi tich khi X3 khac véi thiét bi tach khi X1 & chd né khong
bao gff)m bom chéan khong 22, bé chira chit dém 23 va cac dudng 6ng 35, 37, 38
din vao thiét bi tach khi X1 va bao gém dudng dng 36 thay cho duong bng 36.
Nghia 13, thiét bi tach khi X3 chi gdm bom chan khong don 21. Puong éng 36” bao

gbém duong dng din khi chinh 36° duoc ndi véi bom chan khong 21.

Trong vi du so sanh 1, cac van ty dong 31a-31c, 32a-32¢, 33a-33¢c, 34a-34c,
va 36a-36d dugc thay ddi nhu thé hién trong FIG. 8 dé thu duoc dong khi dinh
trude trong thiét bi, nho d6 mot chu trinh gém cac budc 1-6 (budc hép phuy, budce

rira, nghi va buée giai hap) duoc lap lai trong mdi cot hip phu 10A, 10B va 10C, dé
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tach cacbon dioxit & dang khi mong mudn tir khi thé. FIG. 9(a)-(f) thé hién dong
khi trong thiét bi tach khi X3 & mdi budc 1-6.

Trong vi du so sanh 1, sir dung loai chit hdp phu gidng nhu loai da st dung
trong vi du 1. Lugng chit hip phu nap vao ciing gidng nhu trong vi du 1. Béi vé6i
khi thé, str dung khi c¢6 ciing thanh phan nhu di sir dung trong vi du 1. Buéce giai
hép trong vi du so sanh 1 1a budc don, 1a sy khac nhau giita vi du so sanh 1 véi vi
du 1, trong d6 budc giai hip bao gdm budc giai hap thir nhit va bude giai hip thir
hai. Phan khi giai hip thoat ra tir cot hap phu trai qua budc giai hip duge cip vao
¢t hap phu khac dang trai qua budce rira & dang khi rira. Tuong tu v6i vi du 1, thoi
gian giai hip trong Vi du so sanh 1 1a 200 gidy. Nhu dugc hiéu tir FIG. 8 va FIG.
9(a)-(f), trong Vi du so sanh 1, viéc thay ddi budc hip phu va budc giai hip duge
tién hanh & thoi gian nhu nhau. Do d6, thoi gian hip phu bing thoi gian giai hap,
nghia 13, 200 gidy budc rira dugc tién hanh trong 120 gidy sao cho thoi gian nghi
gitra budc rira va bude giai hap 1a 80 gidy. Do d6, thoi gian chu trinh ctia mét chu

trinh bao gdm cac budc da mé ta & trén 1a 600 gidy.

Trong khi thoi gian ctia chu trinh trong vi du 1 1a 480 gidy, thoi gian chu
trinh trong Vi du so sanh 1 13 600 gidy. Do d6, khi thd lién tuc dugc cung cdp cho
thiét bi tach khi X3 & luu luong 1 0,8 Nm®/gid (480/600=80% luu lwong). Ap suit
t6i da bén trong cac cot hap phu 10A, 10B, 10C & bude hap phu va ap suét tdi thiéu
bén trong cac cot hap phu 10A, 10B, 10C & bude giai hdp cin bang véi cac ap suit

nay trong vi du 1.

Khi thu dugc trong vi du so sanh 1 nay duoc tién hanh trong céac diéu kién
duogc mo ta & trén chira 99,9 % thé tich cacbon dioxit va 0,1 % thé tich nito & dang
tap chit. Luong khi thu duoc 12 0,1248 Nm®/gid. D4i voi khi thu duoc, ty 18 thu hdi
cacbon dioxit 1a 60%. Ham lugng cacbon dioxit trong khi thu dugc va viéc thu hoi
trong Vi du so sanh 1 13 bang véi trong vi du 1. Tuy nhién, khi so sanh véi vi du 1,
luong khi tho cé thé dugc dua vao céac cot hép phu 10A, 10B, 10C c6 cung kich
thudce dat tur 1 Nm?/ gio dén 0.8 Nm3/gi<‘)r (80% cua vi du 1).
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Vi du so sanh 2

St dung thiét bi tach khi X3 c6 chu tao dwoc thé hién trong FIG. 7 dé tach
cacbon monoxit & dang khi mong muén tir khi tho bang cach lip mot chu trinh gdm
budc hdp phy, budc rira, nghi va budc giai hip trong mdi cot hip phu 10A, 10B va

10C nhu thé hién trong FIG. 8 va FIG. 9(a)-(f).

Trong vi du so sanh 2, sir dung cing loai chat hip phu ma duoc st dung
trong vi du 2. Lugng chat hip phu nap vao ciing gidng nhu trong vi du 2. Dbi véi
khi thd, sir dung khi c6 thanh phin twong ty nhu di st dung trong vi du 2. Budce
giai hap trong vi du so sanh nay 13 budc don, n6 khac véi vi du 2, trong d6 budce
giai hip gdm budc giai hap thir nhat, budc giai hdp sém hon thir hai va budce gidi
hap mudn hon thir hai. Phan khi giai hip thoat ra tir cot hip phu trdi qua budc giai
hap dugc cdp & dang khi rira vao cot hip phu khic dang trai qua budc rira. Tuong
tu v6i vi du 2, thoi gian giai hdp trong Vi du so sanh nay 1a 320 gidy. Nhu dugc
hiéu tir FIG. 8 va FIG. 9, trong Vi du so sanh nay, viéc thay dbi budce hép phu va
budc giai hip dugc tién hanh & thoi gian nhu nhau. Do d6, thoi gian hip phu bing
v6i thoi gian giai hip, nghia 13, 320 gidy. Bude rira dugc tién hanh trong 80 gidy
sao cho thoi gian nghi gitta budc rira va budc giai hip 1a 240 gidy. Do do, thoi gian

chu trinh ctia mdt chu trinh bao gém céc budc duge md ta & trén 1a 960 gidy.

Trong khi thoi gian cta chu trinh trong vi du 2 1a 600 gidy, thi thoi gian cta
chu trinh trong Vi du so sanh 2 1a 960 gidy. Do @6, khi tho lién tuc dugc cung cip
cho thiét bi tach khi X3 & luu lugng dong 12 0,625 Nm®/gir (600/960=62,5% luu
lugng). Ap sudt tdi da bén trong cac cot hip phu 10A, 10B, 10C & buéde hép phu va
ap suat tdi thiéu bén trong cac cot hip phu 10A, 10B, 10C & bude giai hép cén bang

V@1 cac ap suat nay trong vi du 2.

Khi thu duogc trong Vi du so sanh nay dugc tién hanh trong cac diéu kién da
md ta & trén chaa 99,95 % thé tich cacbon monoxit. D6i véi céc tap chét, khi chtra
300 ppm thé tich cacbon dioxit va 200 ppm thé tich nito. Lugng khi thu duoc 1a

0,325 Nm®/gid. D6i v6i khi thu duge, ty 16 thu hdi cacbon monoxit 1a 80%. Ham
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lugng cacbon monoxit trong khi thu dugc va viéc tai sinh trong Vi du so sanh 2 1a
can bang véi ham luong trong vi du 2. Tuy nhién, khi so sanh v&i vi du 2, luong
khi tho co thé duoc dua vao cac cot hép phu 10A, 10B, 10C c6 cung kich thudc
dugc dat dén tir 1 Nm>/gid dén 0,625 Nm*/gior (62,5 % vi du 2).
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YEU CAU BAO HO
1. Phwong phap tach khi mong mudn dé tach khi mong mudn tir hdn hop khi chura
khi mong mudn bang cach sir dung it nhit ba cot hdp phu (10A-10C) chira chét hip
phu dé hip phu c6 chon loc khi mong mudn, phwong phap nay bao gdm viéc lap lai

chu trinh & mbi ¢t hap phy, chu trinh nay bao gém:

budc hép phu dua hdn hop khi vao cot hép phu (10A hodc 10B hodc 10C) dé hép
phu khi mong muén trong hdn hop khi vao chat hip phu trong khi giai phong khi
khong duoc hé.p phu ra khéi cot hép phu (10A hodc 10B hodc 10C); budc rira
dua khi rira vao cot hap phu dé giai phong khi thai rira ra khoi cot hip phu (10A
hodc 10B hodc 10C); va bude giai hdp 1am giam ap sudt bén trong cot hip phu
(10A hodc 10B hoic 10C) dé giai hip khi mong mudn tir chit hip phu va thoat
khi giai hap ra khéi cot hap phu (10A hodc 10B hoic 10C), trong d6:

hdn hop khi lién tuc dugc dua vao cdt bat ky trong sb cac cot hap phu (10A-10C)
dé budc hip phu duoc tién hanh 6n dinh trong cdt bit ky trong sé cac cot hip

phu (10A-10C) trong subt chu trinh, va
budc rira duge tién hanh ngay sau bude hip phu,

buéc giai hap trong mét trong s cac cdt hip phu (10A-10C) bao gém budc giai
hép thir nhit 1am thiét bj giam 4p thir nhét (21) thoat khi giai hip thir nhét tir mot
trong sé cac cot hip phu da néu (10A-10C) tir khi bat dau budce giai hip sau buéc
ria cho dén cudi bude hép phu & mot cot khac trong sb céac cot hép phu
(10A-10C) ma dang trai qua buéc hip phu, va budc giai hip thir hai lam cho
thiét bi giam ap thur hai (22) thoat khi da giai hip thir hai tir mot trong sé cac cot
hép phu (10A-10C) sau buéc giai hp thir nhat,

bude hip phu duoc tién hanh ngay sau budc giai hap thir hai,

thoi gian giai hap tir khi bat diu budc giai hdp thir nhit dén khi két thuc bude
giai hip thir hai duoc thuc hién dai hon thoi gian hap phu tir khi bat dau dén luc
két thuc bude hip phu.

2. Phuong phép tach khi mong muén theo diém 1, trong d6 thoi gian rira tir khi bét
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dau dén lac két thiic bude rira duoc thuc hién ngén hon thoi gian hip phu.

3. Phuong phap tach khi mong mubn theo diém 2, trong d6 budc giai hip thir hai &
mot trong s6 cac cot hip phu nay (10A-10C) duge tién hanh song song véi budc
hip phu trong cot khac trong sd cac ¢t hap phu (10A-10C) ma cot ndy dang trai
qua buéc hip phu.

4. Phuong phap tach khi mong mudn theo diém 2 hoic 3, trong d6 & budc rira, khi
giai hap thir nhit & dang khi rira dugc dua qua bé chira chit dém (23) dé bao quan

khi mong mudn vao cot hép phu (10A hodc 10B hodc 10C) dé rua.

5. Phuong phap tach khi mong mubn theo diém 4, trong d6 & bude rira, khi giai hip
thtr hai & dang khi rira ciing duoc dua qua bé chira chit dém (23) vao cot hip phu

(10A hozc 10B hoic 10C) dé rira.

6. Phuong phap tach khi mong muébn theo diém 1, trong d6 budc giai hip thu hai
bao gbém viéc 1am giam 4p sudt bén trong cdt hdp phu (10A hodc 10B hodc 10C)
cling bang thiét bi giam &p thir nhit tir khi bit diu dén giira budc giai hip thir hai.

7. Thiét bi tach khi mong mudn dé tach khi mong mudn tir hdn hop khi chira khi
mong mubn bing phwong phap tach khi mong mudn nhu néu trong diém bit ky

trong sd cac diém tir 1 dén 6, trong d6 thiét bj nay bao gdm:
it nhét ba cot hap phu (10A-10C) mbi cot bao gdm cdng khi thir nhit (11) va
cdng khi thtr hai (12) va nap chat hap phu dé hip phu c¢6 chon loc khi mong
mubn giira cong khi tht nhit (11) va cdng khi tht hai (12);
bé chira chat dém (23) dé bao quan khi mong mudn;
thiét bi giam 4p thir nhat (21) va thiét bi giam ap thir hai (22) dé lam giam 4p
suit bén trong cac cot hip phu (10A-10C);
duong 6ng thir nhét (31) bao gdbm duong dng din khi chinh (31°) véi ddu din
hdn hop khi (E1) va nhiéu nhanh (31A-31C) 14n luot din dén cac cot hip phu
(10A-10C), cac nhanh (31A-31C) duge ndi véi cac cdng khi thir nhat (11) cua
cac cot hap phu (10A-10C) va duoc b tri cac van (31a-31¢);

duong dng thtr hai (32) bao gdm duong dng din khi chinh (32°) v6i dau thoat
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khi khong duge hip phu (E2) va nhiéu nhanh (32A-32C), 1an luot din dén cac
cot hip phu (10A-10C), cac nhanh (32A-32C) duogc ndi véi cac cong khi thir
hai (12) cua cédc ¢t hdp phu (10A-10C) va duoc bb tri cac van (32a-32c¢);

dudng 6ng thtr ba (33) bao gdm duong dng dan khi chinh (33”) voi diu thoat
khi thai rira (E3) va nhiéu nhanh (33A-33C) 1an luot din dén cac cot hip phu
(10A-10C), cac nhanh (33A-33C) duoc ndi véi cac cdng khi thtr hai (12) cia
cac cot hip phu (10A-10C) va dugc bd tri cac van (33a-33¢);

dudong 6ng thir tu (34) bao gdbm duong dng dan khi chinh (34°) dugc ndi véi
thiét bi giam 4p thir nhit (21) va nhiéu nhanh (34A-34C) 1an luot din dén céc
c¢ot hip phu (10A-10C), cac nhanh (34A-34C) duoc ndi véi cac cong khi thi
nhat (11) cta cac cot hip phu (10A-10C) va dugc bb tri cac van (34a-34c);

duong bng thir nam (35) ndi thiét bi giam ap thi nhét (21) va bé chira chit dém
(23) v6i nhau;

dudng 6ng thir sau (36) bao gdm duong 6ng din khi chinh (36°) duoc ndi véi
bé chira chat dém (23) va duoc bd tri van (36d), va nhidu nhanh (36A-36C) lan
lugt din dén cac cot hip phu (10A-10C), cac nhanh (36A-36C) duge ndi véi
cac cdng khi thir nhit (11) cta cac cdt hap phu (10A-10C) va duge bd tri cac

van (36a-36¢); va

dudng 6ng thir bay (37) bao gdm duong dng din khi chinh (37°) duoc ndi véi
thiét bi giam 4p thir hai (22) va nhiéu nhanh (37A-37C) 14n luot din dén cac cot
hip phu (10A-10C), cac nhanh (37A-37C) dugce ndi véi cac cong khi thir nhét
(11) cta cac cot hip phu (10A-10C) va dugc b tri cac van (37a-37¢).

8. Thiét bi tach khi mong mudn theo diém 7, thiét bi nay con bao gdbm dwong éng
tht tam (38°) ndi duong éng thir nam (35) va thiét bi giam ap thu hai (22) véi

nhau.
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FIG. 2
Budc 1 Budc 2 Buéc 3 Buéc 4 Buéc 5 | Buéc 6
ot i‘ggphu Buée hép phu Budc lam sach B“gfﬁg;ig‘ap Buée gidi hip thir hai
Cot hap phu T S 1A o 1s Budc giéi,hép
10B Budc giai hap thi hai Buéc hap phu Budc lam sach thit nhit
Cot hap phu o 1a Budc gidi hap TR SR 1A
10C Budc lam sach thtt nhat Budc giai hap thir hai Budc hap phy
Bom chan X Cot hap phu . Cot hap phu X Cot hap phu
khong 21 10C 10A 10B
Bom chan Cot hdp phu Cot hép phu Cot hap phu Cot hap phu Cot hap phu Cot hap phu
khong 22 10B 10B 10C 10C 10A 10A
Van ty dong o 0 x X X X
3la
Van ty dong X X o o X X
31b
Van fir dong X X X X o o
31c
Van ty dong o 0 X X X X
32a
Van ty dong X X 0 0 X X
32b
Van ty dong
e X X X X 0 o
Van ty dong X X 0 X X X
33a
Van tu dong
3b X X X X o X
Van ty dong o X X X X X
33¢
Van tu dong X X X 0 X X
34a
Van tu dong X X X X X 0
34b
Van t dong X 0 X X X X
34c
Van tur dong X X 0 X X X
36a
Van ty dong X X X X o X
36b
Van ty dong o X X X X X
36¢c
Van tur dong o X o X 0 X
36d
Van ty dfng X X X X 0 0
37a
Van ty dong
37b o 0 X X X X
Van ti dong X X o 0 X X
37c
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FIG.3
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FIG. 5§
Buéc 1 | Budc 2 Budc 3 Budc 4 Budc 5 Buéc 6
1 i1 s  arz Budc giai hip
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khong 21 10B 10C 10C 10A 10A 10B
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37b
Van ty ddng
37 X X 0 0 X X

-34-




26123

F1G.6

-35-

(a) Bwécl (b) Buéc2
Khi khong hép thy ~ Khi thai rira Khi khéng hip thu
10a s 1 oc 4 10a 4 0B _10C
k\\\ \ ~ | {\,\ ~ (::1 S
Nel —
Z £ £z g &
a, a, < [N =
o, ] 3 =9 & -
= = & e £ s
i i ©
© S
21
Khi rira . .
o ) Cho Khi giai hép thir nht
Khi thé Khi gidi hép thir 2 Khi thd
) Khi giai hip th hai
Khi giai hip tht 2 22/
(c) Bwde3 (dy Buwéc4
Khithai sach  Khi khong hdp phu Khi khong hip phu
10a o Aoc 10a 108 fioc
l\\ \ ~ \\«\\ . ‘\\ ‘:
— <
S 2| | £ || |E
S g o = a, [=9
& & < 5 = N
== © 3
O [G)
A 21 4
N I's
Khisach  Khithé ) Khi giai hép Khi thd
tha 2 Khi
Poeai1 A giéi
Khi giai hap 21 hép g
o ’).,f tha 2 B Khi giai hap thar hai
~= tht 54 f
nhit <<
(e) Bwée5s , (f) Buwéc 6 ,
. Khithaisach  Khi khong hap phu Khi khéng hap phu
10A I{P\B Tl 0C 10A 1 ({B ) (&C
S ST BN k\ ~N T TN ™~
! E = < ; =
2 g| |2 Bl | B
° Q.
£ Al = €1 |g| |€
3 e O
< G
21 Khisach  Khj tho 6
Khi gii hép tht hai Khi giai hap th nhat
Khi giai hp thir hai oy, Khi giai hép thir hai



26123

bt

O
ugnat Snou it (Tt
y ’ J J -

]

)

o T6Y
A

U
Lag|
(e8]
)

N

b o
b d

(gt doy uQy)

Q01T

-36-

)
]
(o]

fiyd dey 2onp SuQTpy Iy

eI TRY) Y] hn

vl

L

|
j
!

|

S
oL
Laa M

L I
o




26123

FIG. 8
Budc 1 Buéc 2 Budc 3 Buéce 4 Buéc 5 | Budc 6
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3la
Van tu dong X X o 0 X X
31b
Van tu dong X X X X o o
31c
Van ty dong o 0 X X X X
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32b
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Van ti dong X X o X X X
33a
Van tu dong
33 X X X X o X
Van tu dong o X X X X X
33c
Van ty dong
342 X X X X 0 0
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34 o 0 X X X X
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36a
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36¢ X
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36d
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