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(54) PHUONG PHAP TINH CHE KHi MUC TIEU

(57) Muc dich cta sang ché 1a dé thu hdi c6 hiéu qua khi muc tiéu voi do tinh khiét cao
trong khi tranh dugc cac anh hudng tir cac tap chat ma cé thé 1am suy giam kha ning tinh
ché cua chat hép phu, khi sir dung phwong phap hép phu chénh ap dé tinh ché hdn hop khi
chtra thanh phan muc tiéu dé thu duoc khi muc tiéu tir hdn hop khi. . Phuong phap theo sang
ché 1ap lai chu trinh hap phu chénh ap trong nhiéu bd hip phu, mdi bd dugc nap chat hap
phu dé hap phu c6 chon loc cac thanh phan tap chét, va chu trinh bao gom budc hap phy dé
dua hon hop khi vao bd hép phu dudi ap suat tuong ddi cao dé lam cho chat hip phu hap
phu cac thanh phan tap chat c6 trong hdn hop khi trong khi thoat khi, ma co ty 1¢ phan tram
thanh phan muc tiéu ting 1én, tir bo hdp phu. Chu trinh con bao gdm budc giam ap dé lam
giam 4p suat bén trong bo hap phu trong khi thoat khi tir bo hap phu. Mdi bo hap phu bao
gdm thap hap phu thtr nhat va thap hap phu tht hai (10A-10D, 20A-20D). Céc thap hap
phu thr nhat va thir hai ni tiép voi nhau. Van déng-mé (16) duoc bd tri giira thap hip phu
thir nhat va thap hap phu thir hai chuyén mach trong budc giam ap giira trang thai trong do6
cac thap hap phu tht nhat va thtr hai thong voi nhau va trang thai khac trong do cac thap
hap phu tht nhat va tht hai khong théng véi nhau. Ngoai ra, sang ché con dé cap dén thiét
bi tinh ché khi muyc tiéu.
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Linh vwe k§ thuit dwoc dé cip

Sang ché dé cap dén phuong phap va thiét bi dé loai bé cac thanh phan tap
chit khéi hdn hop khi chtra thanh phin muc tiéu, ching han nhu khi hydro, bang
phuong phép hép phu chénh ap dé tinh ché hdn hop khi va thu duoc khi thanh

phan muc tiéu.

Tinh trang ky thuit cia sang ché

Trong nhiing nam gan day, khi hydro thu hdt sy ché y nhu mot ngudn
nang lugng thay thé cho hydrocacbon, ma duoc st dung 1am nguyén liéu tho cho
pin nhién liéu. Hon ntta, khi hydro thu hat sy chl y nhu mdt phuong tién luu tri
nang luong dung cho ning lugng cé su bién dong dau ra 16n chéng han nhu dién
gié va diéri mit troi. Mot trong cac phuong phap san xuit khi hydro da biét thuc
hién phén tach khi hydro tir khi chira hydro, ching han nhu khi 10 luyén céc (sau
day goi 1a “COG”). Phuong phép san xuét khi hydro da biét khac thuc hién bién
doi nguyén li€u thod géc hydrocacbon, chéng han nhu khi ty nhién va metanol, dé
thu dugc khi hydro. Khi 16 luyén cbc chtra khi hydro, 1 thanh phén chinh, va
cling chtra hydrocacbon nhe, chéng han nhu cacbon monoxit, cacbon dioxit va
metan, 13 tap chat. Khi 10 luyén cbe cling chtra mdt lugng nhé hydrocacbon néng,
BTX (benzen, toluen, va xylen), hop chit Iuu huynh va tuwong tw. Phwong phép
hip phu chénh 4p (sau ddy goi 1a “phuong phap PSA™) duoc biét dén nhu la
phuong phép dién hinh dé tinh ché khi trén, ma chtra khi hydro, d& thu duoc khi
hydro tinh khiét cao. Khi phuong phéap PSA thu duogc khi hydro bing céach tinh
ché, phuong phép PSA bao gém, vi du, buéc dua hon hop khi chtra hydro vao
thap hip phu, trong d6 da nap chat hip phu, & 4p suit cao, nhd d6 lam cho chit
hip phu hip phu cac tap chit, va thoat khi giau hydro, ma chira khi hydro & ty 1€
phan tram ting Ién, va budc 1am giam ap sudt bén trong thap hip phy, 1am cho
chit hap phu giai phip phu céc tap chat, va thoat cic tap chit khoi thap hip phu.
Phuong phap PSA lip lai chu trinh gdm hai budc nay dé thu dugc khi hydro.



31659

Khi thu khi hydro tir COG bang céch tinh ché sir dung phwong phép PSA,
c4c tap chit, ching han nhu hydrocacbon ning, BTX, va hop chat luu huynh, ma
¢6 trong COG, 1am suy giam kha ning tinh ché ciia PSA. Do d6, cin phai loai bo
cac tap chit ndy trudc tién, tic 13, trude khi tinh ché bing phuong phap PSA.
Mot phuong phap dé loai bo cac tap chit cu thé nay 14, vi du, phwong phép hép
phu truée. Phuong phap hip phu trude bao gdm bé tri thap hip phu (sau ddy goi
1a “thap hép phu truéc”), trong d6 da nap chat hap phu dé hip phu tap chat, o
phia trude phan ding cho phuong phiap PSA, va hip phu céc tap chit dé loai bo
chung khéi COG. Trong phuong phap hip phu truée, COG cé thé dugce cho chay
trong thap hap phu trudc theo mot hudng, cac tap chit c6 thé duge loai bo (khir)
khéi COG, va thap hap phu truéc c6 thé dugc thay thé bang thap hip phu méi
trude khi cac tap chit choc thung thap hip phu trude (xem tai lidu sang ché 1).
Ngoai ra, céc tap chét c6 thé duoc cho giai hip phu khéi thap hip phu trude (bd
loc trude) lién két voi thap hap phu chinh ma duoc sir dung dé thuc hién phuong
phép PSA do d6 thép hép phu truéce dugce khoi phuc hodce phuc hdi (xem tai lidu
sang ché 2).

Khi thap hap phu dugc thay thé bing thap hdp phu méi trude khi céc tap
chét choc thing thap hip phu nhu trong tai liéu sang ché 1, tuy nhién, thap hép
phu phai ¢6 kich thude 16n néu muébn giam tin sudt thay thé. Khi thap hip phu
trude duoc phuc hoi lién két véi phuong phap PSA nhu trong tai lidu sang ché 2,
khi d6, thap hip phu trude c6 thé c6 tudi tho 1au hon, khi so vé6i viée thay thé
thap hip phu trudc bang thap hip phu méi, va viée nay gop phin vao viéc lam
giam chi phi. Tuy nhién, cac tap chit duoc hdp phu va loai bo trong thap hdp phu
trude c6 thé di vao, voi kha ning cao hon, thap hip phu chinh noi ma thuc hién

phuong phap PSA.
Céc tai liéu vé tinh trang k¥ thudt cua sang ché

Tai liéu sang ché 1: JP-B-H03-9391
Tai lidu sang ché 2: JP-B-H08-32549
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Ban chit k§ thuit cia sang ché

Séng ché da dugc hinh thanh tir cac tinh huéng néu trén. Theo d6, muc
dich cta sang ché 1a d& xuit phuong phéap va thiét bi dé khoi phuc c6 hiéu qua
khi muc tiéu tinh khiét cao bang viéc str dung phuong phap PSA khi tinh ché hdn
hop khi chtra thanh phin muc tiéu dé thu duoc khi muc tiéu, va dé ngin céc
thanh phin tap chit, vén 1am suy giam kha ning tinh ché cta chit hip phu theo

phuong phap PSA, khong anh huéng dén chat hap phu.

Theo mot khia canh cua sang ché, sang ché dé xudt phuong phap tinh ché
khi dé tinh ché hdn hop khi dé thu dugce khi muc tidu tir hdn hop khi. Hdn hop
khi chira thanh phdn muc tiéu va nhiéu thanh phan tap chat. Phuong phép tinh
ché khi bao gdm lip lai chu trinh hip phu chénh 4p trong mdi don vi hap phu
trong nhiéu don vi hdp phu, mdi don vi hap phu duoc nap chit hdp phu dé hap
phu ¢6 chon loc cac thanh phan tap chét, chu trinh bao gdm budc hap phu dé dua
hdn hop khi vao trong don vi hip phu dudi 4p suét tuong dbi cao dé lam cho
chit hdp phu hép phu cac thanh phan tap chét c6 trong hdn hop khi trong khi
thoat khi da lam gidu thanh phin muc tiéu, ma c¢6 ty 18 phin trim thanh phan
muc tiéu ting 1én, tir don vi hip phuy, va budc giam 4p dé 1am giam &p sudt bén
trong don vi hdp phu trong khi thoat khi khoi don vi hip phu. Mdi don vi hip
phu nay bao gdm thap hdp phu tht nhit va thap hip phu tht hai, cac thap hép
phu the nhit va tht hai duoc nbi nbi tiép. Van dong-md duge bd tri giita thap
hép phu thir nhét va thap hip phu thir hai chuyén d6i trong budc giam ap giita
trang thai trong d6 cac thap hip phu thi nhit va thi hai thong v6i nhau va trang

thai khac trong d6 cac thap hap phu thir nhét va thi hai khong thong véi nhau.

Pé khic phuc cac vin dé duoc md ta & trén, tac gia sang ché da thuc hién
phén tich chi tiéu nhu duoc md ta dudi ddy. Thir nhét, cin phai phuc hdi thap
hép phu trude dé kéo dai tudi tho cua thap hip phu trude (dé giam tan suét thay
thé chat hap phu trong thap), va thuc hién phuc hdi thap hip phu truéc bing cach
ddng bo chu trinh tinh ché cua phuwong phap PSA véi su hdp phu/giai hép phu
ctia thap hip phu trude. Vi du, khi khi tho (khi nguyén lidu tho) 14 COG va can
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thu hoi nhidu khi hydro (khi muc tiéu) hon tit COG, do d6, ciing cin phai thu hoi
khi hydro, ma ¢6 mit trong thap hip phu trude, trude bude phuc héi. Tuy nhién,
khi thu hdi khi hydro c6 trong thap hip phu trude, c6 kha ning thu ca céac tap
chét, vén duoc loai bd bsi su hap phu trude, cung véi khi hydro. Mot khi thu ca
cac tap chit, kha ning tinh ché khi hydro cta phwong phap PSA bi suy giam
dang ké boi vi cac tap chat khé dé giai hip thu. Pé tranh didu nay, thap hap phu
trude can phai c6 kich thude rit 16n. Néu thap hip phu trude co kich thude rét
16n, cac tap chat s& khong duoc thu lai vao trong thap hap phu chinh ngay ca khi
thap hip phu trude van hanh dong bd v6i phuong phap PSA.

Dé giai quyét cac van dé da néu, tac gia sang ché da thuc hién nghién ciru,
va da tim ra cdc thuc trang nhu sau. Dic biét, c6 thé 1am giam kha ning cho
phép cac tap chat chay vao trong thap hép phu chinh tir thap hap phu truéc trong
khi céi thién tdc do thu hdi hydro, néu van tu dong (van dong-mé) duoc bd tri
gitra thap hip phu truée (thap hip phu thir nhat) va thap hdp phu chinh (thap hap
phu thtr hai, hay thap hdp phu trong dé thuc hién PSA), va thip hip phu trude
chi duoc cho phép ddng bd tirmg phan véi chu trinh PSA. N6i cach khac, néu hé
théng duoc cdu hinh sao cho khi chi duoc thu tir thap hip phu trude trong budce
ma c6 thé ngin céc tap chét dugc hip phu trude chay vao trong thap hip phu
chinh, khi d6 c6 thé lam giam kha ning cho phép cac tap chat chay vao trong
thap hip phu chinh tir thap hip phu trude trong khi van cai thién tdc do thu hoi
hydro. Hon nita, thap hdp phu truéc c6 thé co kich thude vira phai (kich thuée
gon nhe) do giam kha ning cho phép cic tap chét chay vio trong thap hép phu

chinh tir thap hap phu trude, nhu d3 mo ta & trén.

Tét hon, bude giam 4p bao gdm bude phu dé dua vio trong thap hdp phu
tht hai khi ma chira thanh phin muc tiéu lam thanh phan chu yéu c6 trong thap
hép phu thir nhit trong khi cho phép cic thap hap phu tht nhat va thir hai thong
v6i nhau; va bude phu dé x4 ra bén ngoai khi chira thanh phén tap chit 1am thanh
phén cht yéu c6 trong thap hip phu thir nhét trong khi ngan céac thap hap phu tha

nhét va thir hai théng véi nhau.
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Tbt hon, bude phu dé dwa vao trong thap hdp phu thir hai khi chira thanh
phin muc tiéu 1am thanh phan cha yéu bao gdm budc dua vao trong thap hép
phu thtr hai khac n6i trén khi ¢6 trong thap hap phu thir hai, va budc phu dé xa ra
bén ngoai khi chira thanh phén tap chéit 1am thanh phan cha yéu dugc thuc hién
sau budc phu dua vao trong thap hip phu thir hai khi chtra thanh phdn muc tiéu

lam thanh phan chu yéu.

Tt hon, nhiéu thap hip phu thir nhat ma nbi tiép vai cac thap tuong tmg
ctia cac thap hip phu thtr hai da néu duoc b tri song song v6i nhau, va mdi bude
phu dé dwa vao trong thap hap phu thir hai khi ma chtra thanh phan muc tiéu lam
thanh phan chu yéu va budce phu dé xa ra bén ngoai khi ma chira thanh phén tap
chit 1am thanh phan chu yéu bao gdm chuyén ddi dong khi dé cho phép khi di

vao va di ra mot trong nhiéu thap hip phu thir nhat.

Tbt hon, mdi thap ciia cac thap hap phu tht nhit dugc nap chat hip phu
thir nhat dé hép phu c6 chon loc it nhit mot loai trong sb cac thanh phén tap chét,
va mdi thap cua cac thap hap phu thtr hai duoc nap chat hip phu thi hai dé hip

phu c6 chon loc it nhit mot loai khac trong cac thanh phén tap chét.

T6t hon, thanh phan muc tiéu 14 khi hydro.

Theo khia canh khéc cta séang ché, sang ché dé xuét thiét bi tinh ché khi
dé tinh ché hdn hop khi dé thu dugc khi muc tiéu tir hdn hop khi. Hon hop khi
chtra thanh phin muc tiéu va nhiéu thanh phan tap chit. Thiét bi tinh ché khi bao
gdm: nhidu bd cac thap hip phu thir nhit va thtr hai, mdi thap dugc nap chit hap
phu dé hip phu cé chon loc céc thanh phan tap chét, cic thap hip phu thi nhét
va thr hai trong mdi b duoc ndi ndi tiép voi nhau, mot dau cia thap hip phu
th nhét thong v6i mot dau cua thap hp phu thtr hai qua dudong nbi thong, dau
con lai cta thap hip phu thi nhit c6 cira khi thtr nhét, ddu con lai cta thap hip
phu thir hai ¢6 cira khi thir hai, van déng-md bd tri trén mdi duong ndi thong da

néu; éng dan tht nhit bao gdm bng chinh c¢6 dau dwa khi vio, 6ng dan thir nhat
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con bao gdm nhidu nhanh mdi nhanh dugc bd tri cho bd cac thap hdp phu thu
nhét va thr hai twong tmg, mdi nhanh cta éng din thi nhat duoc ndi véi ctra khi
tht nhét cta thap hip phu thir nhit twong ng va duoc bd tri van déng-md; dng
din thtr hai bao gdm dng chinh c¢6 dau chiét khi, dng dan thir hai con bao gém
nhiéu nhanh mdi nhanh dugce bd tri cho bd cac thap hap phu thi nhit va thir hai
trong tng, mdi nhanh ctia ng din tht hai duoc ndi voi cira khi tht hai cta thap
hip phu thtr hai twong ting, va dugc b tri van doéng-md; duong dng thir ba bao
gdbm 6ng chinh duogc ndi véi éng chinh cta 6ng din tht hai va duoc bd tri
phuong tién diéu khién dong chay, dudng dng thir ba con bao gdm nhiéu nhanh
mdi nhanh duoc bd tri cho bd cac thap hdp phu thir nhit va thtr hai twong tng,
mdi nhanh cta dudng dng thtr ba duge nbi v6i cira khi thir hai ctia thap hap phu
tht hai tvong Gng va dugc bd tri van déng-mé; duong dng thir tu bao gdbm dng
chinh dugc bd tri van didu khién dong chay, duong éng thir tu con bao gdm
nhiéu nhanh mdi nhanh dwgc bé tri cho bo cac thap hap phu thir nhét va thir hai
trong tng, nhidu nhanh ctia duong dng thir tu bao gdm mdt nhom cac nhanh mdi
nhanh dugc ndi v6i mot chan cia dng chinh cia dudng dng thir tu va dugc b tri
van doéng-md, nhiéu nhanh cta dudng 6ng thir tu con bao gdm nhém cac nhanh
khac mdi nhém dwge ndi voi chan khac cua 6ng chinh cta duong éng thir tu va
dugc bd tri van dong-md; va duong dng thir nim bao gdm dng chinh ¢ diu
thoat khi, duong dng thir nim con bao gdm nhiéu nhanh mdi nhanh dugc bd tri
cho bd céc thap hip phu thtr nhit va thir hai twong tmg, méi nhanh cta duong
6ng tht nam duoc ndi véi cira khi thi nhét cta thap hip phu tht nhét tvong Gng

va dugce bo tri van dong-mé.

Tét hon, nhidu thap hip phu thir nhit ma nbi tiép voi cac thap tuong tng
ctia cac thap hip phu thtr hai da néu duge bb tri song song v6i nhau, va trong d6
thiét bi con bao gdm cac phuwong tién chuyén mach dé chuyén mach dong khi dé

cho phép khi di vao va ra mot trong nhiéu thap hép phu tht nhét.

Tét hon, mdi thap cta cac thap hip phu thi nhéit duoc nap chit hap phu

thtr nhit d& hip phu c6 chon loc it nhit mot loai trong sé nhiéu thanh phan tap
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chét, va mdi thap cua cac thap hap phu thi hai dwgc nap chit hip phu thi hai dé

he“ip phu c6 chon lgc it nhat mot loai khac trong s6 nhiéu thanh ph?ln tap chit.

Mo ta van tat cac hinh vé

Fig. 1 12 hinh v& c4u tao gian lwgc cta thiét bi tinh ché khi ma c6 thé dugc
sit dung dé thuc hién phwong phap tinh ché khi d¢é thu dugce khi myc tiéu theo
mdt phwong an clia sang ché.

Céac Fig. 2a dén 2e thé hién cic dong khi trong cdc bude 1-5 ciia phuong
phép tinh ché khi theo phwong 4n cia séng ché.

Céc Fig. 3a dén 3e thé hién cic dong khi trong cdc bude 6-10 cia phuong
phép tinh ché khi theo phuong 4n ctia séng ché.

Cac Fig. 4a dén 4e thé hién cic dong khi trong cdc budc 11-15 cia
phuong phap tinh ché khi theo phwong 4n clia sdng ché.

Cac Fig. 5a dén Se thé hién cic dong khi trong cdc budc 16-20 cia
phuong phap tinh ché khi theo phuong 4n cla sang ché.

Fig. 6 thé hién céc phﬁn chinh cua thiét bi tinh ché khi ma c6 thé dugc st
dung dé thuc hién phuong phép tinh ché khi theo phuong 4n bién dbi ctia sang

ché.
Mo ta chi tiét sang ché

Céac phuong an vu tién ctia sing ché duge md ta chi tiét dudi day voi tham

chiéu dén cac hinh vé& di kém.

Fig. 1 minh hoa hinh vé& ciu tao gian lugc cia thiét bi tinh ché khi mau X1
ma ¢6 thé duoc str dung d& thuc hién phuong phép tinh ché khi dé thu dugc khi
muc tiéu theo mot phuong 4n ciia sang ché. Thiét bi tinh ché khi X1 bao gém cac
thap hip phu thir nht 10A, 10B, 10C, 10D, c4c thap hap phu thir hai 20A, 20B,
20C, 20D, cac dudng nbi 16, va cac dudng éng 31-35. Cac thap hap phu thi nhit
10A, 10B, 10C va 10D do6ng vai tro lam, vi du, céc thap hép phu trudce, va cac
thap hip phu ther hai 20A, 20B, 20C, 20D déng vai trd 1am cac thap hép phu
chinh. Thiét bi tinh ché khi X1 dugc cdu hinh dé ngung két (tdp trung) va tinh

-8
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ché hdn hop khi chira khi muc tiéu dé thu duoc khi muc tidu tir hdn hop khi bing
phuong phap hép phu chénh 4p (phwong phap PSA). Khi khi muc tiéu 13 khi
hydro, hén hop khi c6 thé 14 khi 16 luyén cbc (COG). Khi COG chtra khi hydro,
lam thanh phan chinh, va ciing chira cac tap chéit ching han nhu cacbon dioxit,
cacbon mono oxit, metan va tuong tu. Khi COG con chtra céc tap chét khac,
chiang han nhu hydrocacbon ning, BTX (benzen, toluen, va xylen), va hgp chét
lwu huynh, ma anh hudng bt loi dén sy tinh ché khi hydro bing phuong phap
PSA. Thanh phan ciu tao ctia hdn hop khi khong bi gidi han & thanh phan ciu
tao cu thé. Vi du, hdn hop khi chtra 54,0 mol% khi hydro, 30,0 mol% metan, 7,0
mol% cacbon monoxit, va 3,0 mol% cacbon dioxit, cung v&i 4,0 mol%
hydrocacbon nhe va 2,0 mol% cac thanh phin khéc ching han nhu hydrocacbon
ning, BTX va hop chét luu huynh. Trong phian mé ta dudi day, hdn hop khi 1a
COG, nhung luu y ring sang ché khong bi gidi han & diéu nay.

Céac thap hip phu thtr nhat 10A-10D tao thanh céc cip tuwong ting véi céc
thap hip phu tht hai 20A-20D. Do d6, trong phuong an niy, bon cip cac thap
hép phu thir nhét va thir hai dwgc dé xuét. Cac thap hip phu thir nhat va thtr hai
theo mbi cdp (tire 13, cic thap thi nhit va thir hai 10A, 20A) dugc ndi nbi tiép
v6i nhau theo hudng dong chay khi béi duong ndi 16, va xac dinh don vi hép

phu riéng lé.

MB3i thap cta cac thap hip phu thir nhdt 10A-10D c6 cac cira khi 11, 12 &
cac dau ddi dién. Mbi thap cila cac thap hap phu thir hai 20A-20D ¢6 céc ctra khi
21, 22 & cac du ddi dién. Mdi duong ndi trong cac dudong ndi 16 dugc két hop
v6i mdi cdp cac thap hip phu thir nhat va thir hai, va nbi cac thap hdp phu thir
nhét va tha hai cta cdp do6 v4i nhau. Mot dau cua dudng ndi 16 dugce ndi véi ctra
khi 12, va diu con lai cia dudng nbi 16 duoc nbi véi ctra khi 21. Pudng nbi 16
duoc bd tri van tu dong 16a (16b, 16¢, 16d), dé chuyén mach gifta trang thai m&

va trang théi dong.
Chat hip phu (chit hip phu thir nhit) dugc nap trong mdi thap cia cic

thap hip phu thir nhét 10A-10D dé hip phu c6 chon loc hydrocacbon ning, BTX
va hop chét luu huynh chira trong hdn hop khi (COG). Céc vi du vé chét hap phu
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thtr nhit bao gdm cacbon hoat tinh. Chat hip phu khac (chat hap phu tha hai)
dugce nap trong mdi thap cua cac thap hap phu thi hai 20A-20D dé hip phu ¢6
chon loc metan, cacbon monoxit, cacbon dioxit va hydrocacbon nhe chtra trong
hdn hop khi. Céc vi du vé chit hip phu thtr hai bao gdm céc riy phan tir cacbon
(CMS) va c4c riy phén tir zeolit (ZMS). CMS va ZMS c6 thé duge sir dung riéng
1¢ hodc két hop. Ciing lvu ¥ rang khi hdn hop khi ¢6 do 4m, c6 thé thém nhom

oxit vao chat hip phu thir hai.

Duong 6ng 31 duge ciu hinh dé cip hdn hop khi (khi thd) vao céc thap
hép phu thir nhit 10A-10D. Puong dng 31 bao gdm bng chinh 31° ¢6 dau dua
khi thé vao E1, va cac nhanh 31A-31D lan luot duge ndi voi cac ctra khi 11 cia
cac thap hdp phu thr nhit 10A-10D. Cac nhanh 31A-31D lan lugt dugc bd tri
cac van ty dong 31a, 31b, 31c, 31d, dé chuyén mach gitta trang thadi mé va trang
thai déng. Mic du khong duge minh hoa, dng chinh 31° ctia dudong dng 31 c6 thé
duge bd tri bd nén dé dwa hdn hop khi dén cac thap hdp phu thi nhit 10A-10D

bang ap luc.

DPuong 6ng 32 1a kénh dong chay dé chiét xuat khi thanh phdm (khi giau
thanh phin muc tiéu) tir cac thap hip phu thi hai 20A-20D. Pudng éng 32 bao
gdm 6ng chinh 32° ¢6 diu chiét khi thanh phdm E2, va cac nhanh 32A, 32B, 32C,
32D lan lugt dugc ndi véi cac ctra khi 22 cuia cac thap hap phu thir hai 20A-20D.
Céac nhanh 32A-32D 1an luot duge b tri cac van tu dong 32a, 32b, 32¢, 32d, dé
chuyén mach giita trang thai m& va trang thai dong. Pau chiét khi thanh phdm
E2 cia duong 6ng 32 ¢6 thé dugc ndi voi, vi du, bé chira dém (khong dugc thé
hién) dé luu trir tam thoi khi thanh phim.

DPuong 6ng 33 duogc cdu hinh dé cdp phan khi thanh phdm, ma chay trong
dudng 6ng 32 (6ng chinh 32°), dén cac thap hdp phu thtr hai 20A-20D. Puong
bng 33 bao gdm dng chinh 33’ duogc ndi véi dng chinh 32° ciia duong dng 32, va
cac nhanh 33A, 33B, 33C, 33D lan lugt dugc ndi véi cc ctra khi 22 ciia cac thap
hép phu thir hai 20A-20D. f)ng chinh 33’ dugc bd tri van tu dong 331, dé chuyén

mach gifta trang thai m& va trang thai déng, va van didu khién dong chay 332.
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Céac nhanh 33A-33D lan luot duoc bd tri cic van tu dong 33a, 33b, 33c, 33d, dé

chuyén mach gifra trang thai md va trang thai dong.

Puong 6ng 34 duge cau hinh dé két néi hai thap hap phu thir hai 20A-20D
bt ky v6i nhau. Puong 6ng 34 bao gdm dng chinh 34°, cic nhanh 34A, 34B,
34C, 34D kéo dai dén mot chan (mot dau) cia 6ng chinh 34’ va 14n luot duge
ndi voi cac cira khi 22 cta cac thap hip phu thi hai 20A-20D, va cic nhanh
34A°, 34B’, 34C’, 34D’ khac kéo dai dén chan khac cua dng chinh 34’ va lan
lugt duoc ndi véi cac cira khi 22 cua cdc thap hip phu thir hai 20A-20D. Ong
chinh 34’ duoc bd tri van didu khién dong chay 341. Cac nhanh 34A-34D lan
luot dugc bd tri cac van tu dong 34a, 34b, 34c, 34d, dé chuyén mach gitta trang
thai m& va trang thai déng, va cac nhanh 34A°-34D’ 1an lugt dugce b tri cdc van
tu dong 34a’, 34b’, 34¢’, 34d°, dé chuyén mach gitra trang thai mé va trang thai
dong.

Puong dng 35 1a kénh dong chay trong d6 khi (chu yéu 1a khi giai hip
phu) dugc xa tir cic thap hdp phu thir nhit 10A-10D chay qua. Puong bng 35
bao gdm bng chinh 35° ¢6 ddu xa khi E3, va cdc nhanh 35A, 35B, 35C, 35D lan
luot duge ndi véi cac cira khi 11 cia cic thap hip phu thir nhit 10A-10D. Cac
nhanh 35A-35D 1an lugt dugc bd tri cac van tu dong 35a, 35b, 35c¢, 35d, dé

chuyén mach gitta trang thai mo va trang thai déng.

Trong phuong 4n nay, thiét bi tinh ché khi X1 ¢6 cdu trac dugc mo ta &
trén c6 thé duoc sir dung dé thuc hién phuong phap tinh ché khi dé thu duoc khi
muc tiéu theo phuong 4n cta sang ché. Pic biét, trong khi van hanh thiét bi tinh
ché khi X1, cic van tu dong 16a-16d, 31a-31d, 32a-32d, 33a-33d, 34a-34d,
34a’-34d’, 35a-35d, 331, va cac van diéu khién dong chay 332, 341 duoc chuyén
mach thich hop dé thu dugc dong chay khi mong mubn trong thiét bi, nhd d6
mot chu trinh g6m cac budc 1-20, ma s€ dugc mo td dudi day, dugc lap lai.
Trong mét chu trinh cia phuong phap tinh ché khi theo phuong 4n ciia sang ché,
budc hip phu, bude cin bing 4p suét (budc giam ap cin bing 4p suét thi nhat:
buée PED thir nhit), buéc du phong, bude giam ap dbi luu, bude phun rira dbi

lwu, bude can bang 4p suét khac (bude ting ap can bang 4p suét thir nhit: PEC
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thtr nhat), bude du phong khéc, bude cin bing ap suat khac (budc ting ap cin
bing 4p suét tht hai: PEC tht hai), va budc ting ap khi thanh phdm (PGC) duoc
thwe hién trong mdi thap ctia cac thap hap phu thir nht 10A-10D. Hon nita, buéc
hép phu, budc cén bang ap suét (bude giam 4p cin bang ap sudt thir nhit), budc
giam 4p dong chay song song (budc PFD), budc can bing ap suit khac (budc
giam 4p cn bang 4p sudt thir hai: bugec PED thi hai), buéc du phong, buédce giam
ap ddi luu (bude CFD), bude phun rira ddi Iru (buée CFR), bude can bang ap
suit khac (budc ting ap cin bing ap sudt thi nhit), bude du phong khac, budce
can bing ap sudt khac (budc ting ap cin bang ap sudt thtr hai), va budc ting ap
khi thanh phdm dugc thuc hién trong mdi thap cia cac thip hép phu thr hai
20A-20D. Trong phuong 4n nay, cacbon hoat tinh dwgc nap, déng vai tro chat
hép phu thir nhat, trong mdi thap ciia cac thap hip phu thir nhit 10A-10D, va
CMS va ZMS duoc nap, 1am chét hip phu tht hai, & khu vuc thip hon (gan véi
ctra khi 21) va khu vuc cao hon (gin véi cira khi 22) trong mdi thap ciia cac thap
hip phu thi hai 20A-20D. CMS va ZMS dugce nap luong nhu nhau theo céch
xép chdng. Fig. 2 dén Fig. 5 mo ta gian lugc dong khi trong thiét bi tinh ché khi
X1 trong céc buédce 1-20.

Trong budc 1, dong khi thé hién trong Fig. 2a duoc thiét 1ap. Budc hip
phu duoc thuc hién trong thap hip phu thir nhit 10A va thap hip phu tht hai
20A, budc can bing 4p suit (budc ting 4p cAn bing 4p suit thi hai) dugc thuc
hién trong thap hép phu thir nhat 10B va thap hip phu thir hai 20B, budc giam ap
d6i luvu dugc thuc hién trong thap hip phu thi nhit 10C va thap hap phu tht hai
20C, va budc cin bang ap sudt (budc giam ap cén bing ap sudt thir nhat) duge
thuc hién trong thap hip phu thtr nhat 10D va thap hip phu tht hai 20D. Trong
bude 1, cac van ty dong 16a-16d déu & trang thai md dé lam cho céac thap hép
phu thtr nhit 10A-10D van hanh ddng bd véi cac thap hdp phu thi hai 20A-20D.
Do d6, khi cac thap hip phu thir nhit 10A-10D va cac thap hip phu thir hai 20A-
20D bi khoa &, thap hap phu thir nhit 10A (10B, 10C, 10D) va thap hap phu thi
hai 20A (20B, 20C, 20D), ma tao thanh mot cap, thong véi nhau. Thoi gian xtr ly

& budce 113, vi du, 20 gidy.
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Pé hiéu 16 hon khi két hop Fig. 1 va Fig. 2a, khi tho (hdn hop khi) duge
dua vao thap hip phu thi nhéit 10A qua dudong éng 31 va ctra khi 11 trong bude
1. Ap suit bén trong céc thap hdp phu thir nhit va thtr hai 10A va 20A trong
budc hép phu dugc duy tri & ap suét cao dinh trude, va cac tap chét (chéng han,
hydrocacbon ning, BTX va hop chét luvu huynh) chira trong hon hop khi duge
hép phu bai chit hdp phu thir nhit trong thap hip phu thir nhit 10A. Khi (khi sau
khi hdp phu truéc), ma da trai qua sy hip phu trude va duoc xa tir ctra khi 12 cia
thap hip phu thir nhat 10A, dugce dwa vao thap hip phu thir hai 20A qua dudng
ndi 16 va cira khi 21. Két qua 13, cac tap chat (ching han nhu cacbon monoxit,
cacbon dioxit, va metan) c6 trong khi sau khi hap phu truéc duge hip phu boi
chit hp phu thtr hai trong thap hip phu tht hai 20A, va khi thanh phdm (khi
giau hydro) c6 ndng d6 khi hydro cao hon dugc xa tir ctra khi 22 ctia thap hip
phu thtr hai 20A. Khi thanh phdm dugc thu hdi, vi du, trong bé chira dém bén
ngoai (khong dugc thé hién) tir dau chiét khi thanh phdm E2 qua dudng ng 32.
Luu y ring nham d& giai thich, cac ctra khi 11, 12, 21, 22 s& khong dwgc dé cap

trong phan mo ta dudi day boi vi cdc ctra khi nay chi la céc clra nap/ctra xa.

Khi cta thap hap phu thtr hai 20D (khi thap), ma dugc xa tir thap hip phu
tha hai 20D, dugc dua vao thap hip phu thir hai 20B va thap hap phu thi nhat
10B qua dudng dng 34. B&i vi thap hdp phu thir hai 20D va thap hip phu thi
nhét 10D da trai qua budc hip phu trong bude trude dé (xem bude 20 thé hién
trong Fig. 5¢), 4p suét bén trong thap hip phu thtr hai 20D va thap hip phu thi
nhét 10D cao hon 4ap sudt bén trong thap hip phu thir hai 20B va thap hap phu
thtr nhit 10B. Do d6, khi khi thap cua thap hdp phu thir hai 20D dugc dua vao
thap hip phu thtr hai 20B va thap hip phu thtr nhat 10B, 4p suét bén trong thap
hép phu tht hai 20D va thap hip phu thi nhéit 10D giam xudng nhung trai lai ap
suit bén trong thap hip phu thtr hai 20B va thap hip phu thi nhat 10B ting lén.
Khi thap cta thap hip phu thir nhit 10D dugce dwa vao thap hip phu thi hai 20D
qua duong ndi 16. Nhu duge mo ta & trén, thap hip phu thir nhat 10D da trai qua
budc hép phu, va do d6 céc tap chit (hydrocacbon nang, BTX, va hop chat luu
huynh, va tuong tu) dugc hép phu thuén loi béi chét hép phu trong thap hép phu
thr nhat 10D, va khi thap chta néng d6 khi hydro cao hon, tirc 1a, khi muc tiéu.
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Nhu véy, khi ¢6 ndng d khi hydro cao hon di chuyén dén thap hip phu thir hai
20D tir thap hip phu thi nhét 10D.

Trong thap hip phu thir hai 20C va thap hip phu thir nhat 10C, ap suét
giam xudng, sau bude trude d6, vi du, budc 20 (Fig. Se), bing cach giam ap d6i
luu do d6 céc tap chét duge giai hip phu tir chit hip phu thér nhit va chit hép
phu th{r hai, va khi thu dwoc (khi giai hdp phu) duoc xa cing véi cac khi van con
trong thap hap phu thtr hai 20C va thap hip phu thir nhat 10C. Trong phdn md ta
duéi day, khi giai hdp phu va céac khi con lai duge goi chung 1a “khi trong thap.”
Khi trong thap chay qua dudong éng 35 va thoat ra bén ngoai tir diu xa khi E3.
Luu ¥ ring binh khi thai (khong dugc thé hién) c6 thé duge bd tri trén dng chinh
35’ cua duong dng 35, va khi duge xa tir thap hip phu thi nhit ¢6 thé duoc luu
trlr tam thoi trong binh khi thai.

Trong buéc 2, dong khi thé hién trong Fig. 2b dugc thiét 14p. Budce hép
phu duoc thue hién lién tuc trong thap hip phu thir nhat 10A va thap hap phu thu
hai 20A, budc ting ap sudt khi thanh phadm (nén) dugc thuc hién trong thap hép
phu thtr hai 20B va thap hap phu thtr nhat 10B, bude phun rira ddi luu duoc thuce
hién trong thap hip phu tht hai 20C va thap hip phu thir nhat 10C, buée giam ap
dong chay song song dugc thuc hién trong thap hip phu tht hai 20D, va buéc du
phong duge thuc hién trong thap hap phu thi nhit 10D. Trong budc 2, cic van
ty dong 16a-16¢ déu & trang thai md dé 1am cho cac thap hap phu th nhit 10A-
10C vén hanh ddng bd véi cac thap hap phu thir hai 20A-20C. Mit khéc, van tu
dong 16d duoc chuyén sang trang thai déng. Do d6, thap hip phu thir nhit 10D
va thap hdp phu thi hai 20D khong thong véi nhau (khong ddng bd véi nhau).
Thoi gian xt ly & budce 2 1a, vi dy, 70 gidy.

Dé hiéu rd hon khi két hop Fig. 1 va Fig. 2b, hdn hop khi dugc dua vao
thap hip phu thr nhit 10A qua dudng dng 31 trong bude 2. Dong khi nay tiép
tuc tir bude 1. Hon nita, khi thanh phdm dugc xa tir thap hap phu thar hai 20A.
Khi thanh phim duogc thu hdi theo phuong phép giéng véi bude 1, nhung phan
khi thanh phdm duogc dua vao thap hap phu thir hai 20B va thap hdp phu thtr nhat
10B qua dudng 6ng 33. Sau d6, 4p sudt bén trong cac thap hip phu 20B, 10B
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tang 1én bgi khi thanh phdm. Hon nita, trong bude 2, khi duge dua vao thap hip
phu thtr hai 20C tir thap hip phu thi hai 20D qua dudng dng 34, va céc khi trong
thap (chu yéu l1a khi giai hap phu) ctia thap hdp phu thir hai 20C va thap hp phu
thtr nhat 10C dugc x4 tir cira khi 11. Cac khi trong thap niy duoc xa ra bén ngoai

tir dau xa khi E3 qua dudong 6ng 35.

Trong budc 2, bude giam &p dong chdy song song dugc thuc hién trong
thap hap phu thtr hai 20D, nhung thap hip phu thir nhat 10D khong ddng bd véi
thap hip phu tht hai 20D. Do d6, thap hap phu thir nhit 10D & trong budce du
phong, tire 12 khong ¢6 khi di vao va ra khoéi thap hip phu thir nhat 10D. Néu
bude giam ap dong chiy song song ciing duoc thyc hién trong thap hap phu thir
nhét 10D, céc tap chit dugc hap phu trong thap hap phu thir nhat 10D c6 thé
chay trong thap hdp phu thtr hai 20D qua dudng ndi 16. Bgi vay, thap hap phu
thtr nhit 10D dugc chuyén sang trang thai du phong do d6 thap hap phu thir nhat
10D khong ddng bd véi bude giam ap dong chay song song ctia thap hip phu thi
hai 20D.

Trong bude 3, dong khi thé hién trong Fig. 2¢ duoc thiét 1ap. Pic biét,
bude hip phu dugc thuc hién lién tuc trong thap hap phu thi nhat 10A va thap
hép phu thir hai 20A. Buéc ting ap khi thanh phdm duoc thuc hién lién tuc trong
thap hip phu thir hai 20B va thap hip phu thit nhit 10B. Budc can bing ap suit
(budce ting 4p can bang ap sudt thir nhit) dwgc thue hién lién tuc trong thap hap
phu thr hai 20C va thap hip phu thi nhit 10C. Buéc cin bang ap suét (budc
giam 4p can bing 4p sudt thir hai) duoc thuc hién lién tuc trong thap hdp phu thir
hai 20D. Mit khéc, thap hip phu thtr nhit 10D thuc hién buéc du phong. Diéu
nay gidng voi budc 2. Cac van tu dong 16a-16¢ déu & trang thai md, va van tu

dong 16d & trang thai dong. Thoi gian xr ly & budce 3 14, vi duy, 20 gidy.

D& hiéu 16 hon khi két hop Fig. 1 va Fig. 2C, hdn hop khi dugc dua vao
thap hp phu thir nhit 10A qua dwong 6ng 31 trong budc 3. Dong khi nay tiép
tuc tir budc 2. Sau d6, khi thanh pham dugc x4 tir thap hip phu thi hai 20A.
Phan khi thanh phdm dugc dua vao thap hip phu thir hai 20B va thap hip phu
the nhat 10B qua dudong dng 33, va qué trinh nén (ting ap suét) boi khi thanh
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phim tiép tuc dién ra trong c4c thap hép phu 20B va 10B. Hon nita, trong budc 3,
khi di ra khoi thap hip phu thir hai 20D dugce dua vao thap hap phu thir hai 20C
qua dudng dng 34 va duge dua vao thap hip phu thir nhét 10C qua duong ndi 16.

Trong budc 4, dong khi thé hién trong Fig. 2d duogc thiét 1ap. Dic biét,
buée hip phu tiép tuc dugc thuc hién trong thap hap phu thir nhit 10A va thap
hép phu thtt hai 20A. Budc ting ap khi thanh phém tiép tuc duoc thuc hién trong
thap hip phu thtr hai 20B va thap hip phu thir nhat 10B. Budc du phong dugce
thuc hién bsi thap hip phu thir hai 20C va thap hap phu thtr nhit 10C. Budce du
phong ciing duoc thyc hién boi thap hap phu thir hai 20D, va bude giam 4p a6i
luu duoc thue hién trong thap hip phu thtr nhit 10D. Cac van tu dong 16a-16¢
déu & trang thai md, va van ty dong 16d & trang thai dong. Thoi gian xr ly &

buédc 4 13, vi du, 10 gidy.

Trong cac budc 2 va 3, budc gidm ap dong chdy song song va budc can
bang 4p suét (budc giam ap cin bang ap suit thir hai) duoc thuc hién trong thap
hép phu thr hai 20D nhung trai lai thap hip phu thtr nhat 10D & trong trang thdi
du phong. Do d6, thap hdp phu thir nhat 10D c6 4p suit cao so véi thap hap phu
tha hai 20D. Do d6, khi thap hip phu thtr hai 20D va thap hip phu thir nhit 10D
van hanh ddng bod voi nhau va bude giam ap dbi luu bat dau, cac dong khi dén
thap hdp phu thu hai 20D tir thap hip phu thir nhit 10D, va cac tap chit trong
thap hip phu thir nhit 10D c6 thé chay vao trong thap hap phu tht hai 20D qua
dudng nbi 16. Dé tranh dong chay nay ciia cac tap chat, budc giam ap dbi luu chi
dugc thuc hién trong thap hip phu thi nhit 10D cho dén khi 4p suét cta thap
hép phu thir nhat 10D tré nén gidng v6i ap suét cua thap hap phu tha hai 20D.

Nhu s& dugc hiéu rd hon khi két hop Fig. 1 va Fig. 2d, hdn hop khi dugc
dua vao thap hip phu thir nhéit 10A qua duong 6ng 31 trong bude 4. Dong khi
nay tiép tuc tir budc 3. Khi thainh phdm dugc xa tir thap hdp phu tht hai 20A.
Phan khi thanh phdm dwoc dua vao thap hdp phu tht hai 20B va thap hap phu
tha nhit 10B qua dudng dng 33, va qua trinh nén (ting 4p suit) bdi khi thanh
phém tiép tuc dién ra trong cac thap hap phu 20B, 10B. Thap hip phu tht hai
20C va thap hip phu thir nhit 10C da trai qua su cdn bang ap sut (budc ting 4p
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can bang ap suét thir nhét) 1an tht nhit & bude trude do (bude 3), va bay gid
trong trang thai du phong trugce khi trai qua su cén bang 4p sudt thir hai (budc
tdng 4p cAn bing 4p sudt thir hai) trong budc sau d6 (bude 6; Fig. 3a). Thép hip
phu tht nhat 10D trai qua su giam ap di luu do d6 céc tap chit duoc giai hip
phu tir chit hip phu, va khi trong thap (chii yéu 14 khi giai hip phu) duge xa tir
thap hip phu thir nhat 10D. Thap hap phu thir hai 20D & trang thdi du phong cho
dén khi 4p sudt bén trong thap hip phu thir nhit 10D giam xudng dén gia tri bing
v6i ap suét bén trong thap hip phu thir hai 20D dé thap hip phu thir hai 20D trai
qua su giam ap ddi luu trong budce sau d6 (bude 5; Fig. 2¢) cling véi thép hip
phu tht nhat 10D.

Trong budc 5, dong khi thé hién trong Fig. 2e dugc thiét 1ap. Piac biét,
buéc hip phu tiép tuc dugc thuc hién trong thap hip phu thi nhét 10A va thap
hép phu thir hai 20A. Buéc ting ap khi thanh phdm tiép tuc dugc thuc hién trong
thap hép phu thir hai 20B va thap hip phu thir nhat 10B. Buéc du phong tiép tuc
dugc thuc hién trong thap hip phu thi hai 20C va thap hdp phu thi nhit 10C.
Budc giam ap dbi luu duge thuc hién trong thap hap phu thtr hai 20D va thap
hép phu thir nhat 10D. Céc van tu dong 16a-16d déu & trang thai mé. Thoi gian

xtt ly & bude 5 14, vi du, 80 gidy.

Nhu s& hiéu rd bing cach tham chiéu két hop dén Fig. 1 va Fig. 2e, hdn
hop khi duoc dwa vao thap hip phu thir nhat 10A qua dudng éng 31 trong budc 5.
Dong khi nay tiép tuc tir bude 4. Khi thanh phdm duoc xa tir thap hap phu thir
hai 20A. Phin khi thanh phdm dugc dua vao thap hap phu thi hai 20B va thap
hép phu thir nhit 10B qua duong dng 33, va qua trinh nén béi khi thanh phim
tiép tuc dién ra trong cac thap hp phu 20B, 10B. Thap hip phu tht hai 20C va
thap hip phu thi nhat 10C tiép tuc & trang thai du phong dé cho céc thap hap
phu 20C va 10C thyc hién qua trinh can bang 4p sudt (budc ting 4p can bing ap
suat thtr hai) trong bude sau d6 (bude 6; Fig. 3a). Su giam ap dbi luu duge thuc
hién trong thap hip phu thir hai 20D do d6 céc tap chit duoc giai hip phu tir chat
hép phu, va khi trong thap (chu yéu la khi giai hip phu) dugc xa. Khi dugc xa
dugc dua vao thap hip phu thi nhat 10D qua duong ndi 16. Sy giam 4p d6i luu
tiép tuc dién ra trong thap hip phu thtr nhét 10D do dé céac tap chit duoc giai hap
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phu tir chat hap phu, va khi trong thap (chi yéu 1a khi giai hip phu) dugc x4 tir
thap hip phu thir nhat 10D.

Trong céac budc 1-5, 4p sudt (4p sudt hip phu) bén trong céac thap hip phu
thtr nhét va tht hai 10A va 20A trong subt budc hip phu 13, vi du, 0,6-4,0 MPaG.
trong cac bude 1-5, 4p suAt nhé nhét (4p sudt giai hdp phu) bén trong céc thap
hip phu thir nhit va thi hai (10C, 10D, 20C, 20D) trong subt budc giam ap ddi
lwu 13, vi du, 30-50 kPaG, va tét hon 1 4p suat khi quyén.

Cac buédc 1-5 twong tng vdi 1/4 chu trinh tao thanh béi céc bude 1-20, va
tong thoi gian quy trinh ciia cdc bude 1-5 14, vi dy, 200 gidy. Nhiét dd bén trong
cac thap hip phu thir nhit va tht hai 10A-10D, 20A-20D khéng bi gi6i han &
nhiét d6 cu thé khi mot chu trinh, ma duoc tao thanh boi cac bude 1-20, duge
thue hién 13p lai. Vi du, nhiét do théa dang bén trong cac thap hip phu thir nhét
va thtr hai 10A-10D, 20A-20D 1a 0-40°C (d6 C) néu xét theo nhiét do thay doi

theo mua.

Trong cac budc 6-10, cac dong khi thé hién trong céc Fig. 3a-3e 1an lugt
dugc thiét 1ap. Pic biét, giéng véi thap hap phu thi nhét 10D trong cic bude 1-5,
thap hip phu thir nhat 10A trai qua budc cin bing 4p suit (budc giam ap cin
bing 4p sudt thir nhat), budc du phong, va bude giam ap dbi lwu. Gidng vai thap
hép phu thir hai 20D trong cac buéc 1-5, thap hdp phu thir hai 20A trai qua budc
can bang ap suét (budc giam &p can bing ap sudt thir nhét), bude giam ap dong
chay song song, budc can bang ap suit (budc giam 4p can bang ap suat thir hai),
buge du phong, va budc giam ap ddi lvu. Gidng vé6i thap hip phu thir nhat 10A
va thap hap phu thr hai 20A trong cic budc 1-5, thap hip phu thtr nhat 10B va
thap hdp phu tht hai 20B trai qua budc hip phu. Gidng véi thap hip phu thi
nhét 10B va thap hip phu tht hai 20B trong cac bude 1-5, thap hip phu thir nhit
10C va thap hip phu thir hai 20C trai qua buéc cin bang ap suét (budc ting &p
can bang 4p suét thir hai), va bude ting ap khi thanh phdm. Gibéng vé6i thap hép
phu ther nhit 10C va thap hdp phu thtr hai 20C trong cac buée 1-5, thap hip phu
ther nhit 10D va thap hip phu thir hai 20D trai qua budc giam ap d6i luu, bude

-18-



31659

phun rira ddi luu, bude can biang ap sudt (budc ting 4p cin bing ap sudt thir

nhét), va bude du phong.

Trong cac budc 11-15, cac dong khi thé hién trong cac Fig. 4a-4e lan luot
duoc thiét 1ap. Dic biét, gidng véi thap hap phu thi nhat 10C va thap hap phu
thir hai 20C trong cac bude 1-5, thap hdp phu thir nhat 10A va thap hap phu thu
hai 20A trai qua budc giam ap d6i luu, bude phun rira dbi luu, bude can bang ap
sudt (budce tang 4p cin bang 4p sudt thir nhit), va budc du phong. Giéng véi thap
hip phu thir nhat 10D trong cac buéc 1-5, thap hép phu thi nhit 10B trai qua
budce can bing ap suét (budc giam &p cin bing ap suét thir nhat), bude du phong,
va bude giam ap ddi luu. Gidng véi thap hap phu thir hai 20D trong céc bude 1-5,
thap hip phu tht hai 20B trai qua budc can bing ap suat (bude giam ap cin bang
ap sudt th nhit), bude giam ap dong chay song song, budc cin bing ap suét
(buéc giam ap cAn bang ap suét thtr hai), bude du phong, va bude giam ap dbi
lwu. Gidng vé6i thap hap phu thir nhit 10A va thap hdp phu thtr hai 20A trong cac
buée 1-5, thap hap phu thit nhat 10C va thap hap phu thi hai 20C trai qua budc
hép phu. Gibng vé6i thap hap phu thit nhat 10B va thap hip phu thi hai 20B trong
cac bude 1-5, thap hip phu thtr nhat 10D va thap hip phu tha hai 20D trai qua
buéc can bing ap suit (budc ting 4p cin bang &p suét thi hai), va budc ting ap
khi thanh phim.

Trong cac budc 16-20, cac dong khi thé hién trong céc Fig. 5a-5e 1an lugt
duogc thiét 1ap. Diac biét, gidng véi thap hap phu thi nhat 10B va thap hip phu
thir hai 20B trong cac bude 1-5, thap hip phu thir nhit 10A va thap hdp phu thir
hai 20A trai qua budc cin bang ap suit (budc ting ap cin biang ap suét thir hai),
va budc ting ap khi thanh phdm. Gidng véi thap hdp phu thir nhat 10C va thép
hdp phu thtr hai 20C trong cac budc 1-5, thap hip phu tht nhat 10B va thap hip
phu thtr hai 20B trai qua budc giam ap d6i luu, bude phun rira ddi luu, bude can
bing ap suét (budc ting ap cin bing ap sudt thir nhét), va budc dy phc‘)ng. Gibng
v6i thap hip phu thir nhit 10D trong cac budc 1-5, thap hap phu thir nhit 10C
trai qua budc can bang ap suét (budc giam ap cin bing 4p suét thir nhét), budc
du phong, va bude giam ap ddi luu. Gidng véi thap hip phu thtr hai 20D trong
cac bude 1-5, thap hdp phu thir hai 20C trai qua budc cin bang ap suit (budc
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giam 4p cin bang ap sudt thir nhat), buéc giam 4p dong chay song song, budc
cn bang 4p sudt (budc giam ap cin bing ap suét thir hai), bude du phong, va
budc giam ap dbi luvu. Gibng vai thap hap phu thir nhat 10A va thap hap phu thi
hai 20A trong cic buge 1-5, thap hip phu thir nhat 10D va thap hap phu thit hai
20D trai qua buéc hap phu.

Khi cac bude 1-20 md ta & trén duge thue hién lip lai trong mdi thap cia
cac thap hip phu thir nhit 10A-10D va mdi thap cua cac thap hdp phu thi hai
20A-20D, hdn hop khi tiép tuc duge dua vao mdt cip cac thap hdp phu thir nhit
va thr hai 10A va 20A, 10B va 20B, 10C va 20C, hoic 10D va 20D, va khi

thanh pham c6 ndng dd khi hydro cao dugc thu lién tuc.

Trong phuong phap tinh ché khi theo phuong an nay, nhiu cip thap hip
phu thr nhét va thir hai 10A va 20A, 10B va 20B, 10C va 20C, va 10D va 20D
duoc sit dung d& thuc hién sy phéan tach khi bang phuong phap PSA. Mot thap
hép phu thir nhit duge ndi nbi tiép voi mot thap hdp phu thir hai trong mdi cip.
Céac thap hip phu tht nhat va thi hai 10A va 20A (10B va 20B, 10C va 20C, va
10D va 20D) trong mdi cip thong voi nhau qua cac dudng ndi lién két 16, va van
ty dong 16a (16B, 16¢, 16d) duoc bd tri trén duong ndi 16. Do d6, khi bude
giam ap (budc 1am giam &p sudt) dugc thuc hién béi quy trinh phan tach khi sir
dung phuong phap PSA, ¢6 thé lam cho thap hidp phu tht nhit 10A (10B, 10C,
10D) va thap hip phu tht hai 20A (20B, 20C, 20D) khong van hanh dong bo véi
nhau (tirc 12 d& thyc hién cac bude khac nhau) bang cach déng van ty dong 16a
(16b, 16¢, 16d) thich hop. Nhu vdy, khi cic thap hip phu thir nhét va tht hai
10A va 20A (10B va 20B, 10C va 20C, va 10D va 20D) trai qua budc gidm ap,
cac van tu dong 16a-16d chi duge md trong céc bude 1, 6, 11 va 16 (tc 14, trong
cac bude trong d6 céc tap chét trong cac thap hip phu thir nhdt 10A-10D khong
chay trong céac thap hip phu thir hai 20A-20D) sao cho cac thap hap phu thir nhét
va thr hai twong rng thong v6i nhau. Trong céc bude 2, 3, 4,7, 8,9, 12, 13, 14,
17, 18 va 19 (ttrc 13, trong cac bude nay trong d6 cac tap chét trong cac thap hip
phu thir nhit 10A-10D c6 thé chay trong céc thap hip phu thi hai 20A-20D),
mit khéc, cac van tu dong 16a-16d duge dong sao cho cac thap hap phu thir nhét

va thir hai tvong ung khong thong véi nhau. Do d6, ty 1& thu gom (ty 1& thu hoi)
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khi hydro (khi muc tiéu) trong khi thanh phdm gom dugce ting 1én trong khi ngin
duge su suy giam kha ning hip phu cia cac chit hip phu trong cac thap hap phu
th hai 20A-20D do céc tap chit ma duoc hép phu ¢6 chon lgc bédi céc chét hép
phu trong cac thap hip phu thir nhit 10A-10D.

Khac véi phuong an nay, néu khéng c6 cac van tu dong 16a-16d trén céc
dudng ndi 16 va cac thap hap phu thir nhit va thir hai thong véi nhau trong cac
bude 2, 3, 7, 8,12, 13, 17 va 18, sau do, cac tap chit duoc hép phu boi thap hép
phu tht nhét s& chay vao trong thap hip phu tht hai trong budc giam 4p dong
chay song song va/hodc bude cin bing ap suét (budc giam ap can bang ap suit
tht hai), va kha ning hip phu cta thap hip phu thi hai gin nhu giam xubng. Dé

tranh diéu nay, thap hdp phu thir nhit cin phai c¢6 kich thude 16n hon.

Mic du thap hdp phu thér nhit 10D trong budc 3, thap hdp phu thir nhit
10A trong bude 8, thap hip phu tht nhit 10B trong bude 13, va thap hip phu thi
nhit 10C trong bude 18 & bude du phong trong phwong 4n md ta & trén, cdc van
tu dong 35d, 35a, 35b, 35¢c ¢b thé dugc chuyén sang trang thai md trong cac
bude twong (g sao cho bude giam 4p dbi luu dugc thuc hién trong cac thap nay
trong cdc budc ndy. Néu 4p suit bén trong cac thap hip phu thr nhit 10A-10D
duoc giam xudng gia tri bang hodc thdp hon 4p suét bén trong thap hap phu thir

hai 20A-20D tuong ung, sau d6 cac budc 4, 9, 14 va 19 co thé duogc bod qua.

Mic di phuong 4n cu thé cta sang ché duoc mé ta & trén, sdng ché khong
bi gidi han & phuong 4n da dugce minh hoa va mo ta va co thé duoc bién ddi va
stra dbi theo nhidu cach khac nhau ma khong di chéch khéi pham vi bao ho clia
sang ché. Vi dy, dudong dng tao thanh dudng dong khi trong thiét bi dé thuc hién
phuong phap tinh ché khi theo sdng ché c6 thé duoc bb tri khic véi phuong 4n
dugc mod ta & trén. SO luong cac don vi hép phu (m¢t don vi dugc tao thanh tu
mot cdp cac thap hap phu thir nhat va thi hai) 12 bdn trong phuong 4n dugc mb
ta & trén, nhung sb lugng nay khong bi gidi han & bdn. Tham chi khi sé luong
don vi hép phu 1a ba hodc it hon, la ndm hodc nhiéu hon, van thu duogc cac uu

diém gidong véi cac vu diém thu dugce trong phuong 4n da mo ta & trén.
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Mic du thap hip phu th nhit 10D trong cic bude 2 va 3, thap hap phu
thtr nhit 10A trong céc bude 7 va 8, thap hdp phu thir nhit 10B trong céc budc
12 va 13, va thap hip phu thtr nhit 10C trong cac buédc 17 va 18 & trong bude du
phong trong phuong 4an duge mé ta & trén, thap hap phu thir nhét (hodc céc thap
hip phu thir nhat) c¢6 thé van hanh déng bd véi thap hap phu thir hai (cac thap
hép phu thr hai) twong @ng néu cac tap chit dugc hip phu trong thap hip phu
thtr nhit (thap hip phu trudc) bing budc hap phu trude khong chay vao trong
thap hap phu thr hai bdi vi cdc didu kién nhét dinh ching han nhu thanh phin
cAu tao cua khi thé va/hoic 4p suit van hanh cua thiét bi. Néu thap hap phu thir
nhit van hanh dong bd v6i thap hip phu thir hai twong Gng, budc giam ap dong
chay song song hoic budc cin bang ap sudt (budc gidm 4p cin bing 4p suit thir
hai) c6 thé duoc thuc hién trong thap hip phu thir nhat. N6i cach khac, budc
duoc thuc hién boi thap hip phu thir nhat ddng bd vé6i thap hdp phu tht hai c6
thé lwa chon tuy ¥ (quyét dinh) phu thudc vao cac didu kién nhét dinh.

Hon nita, nhiéu thap hip phu thtr nhit ¢& nho, ma dugce bd tri song song,
c6 thé dugc nbi voi mdi thap cta cac thap hap phu thir hai, va cac van chinh
bang tay c6 thé duoc sit dung dé quyét dinh “khi s& chay vao thip nio trong s&
cac thap hip phu thir nhit.” Fig. 6 thé hién c4u hinh trong d6 hai thap hap phu
thtr nhat (10A va 10A) duge bd tri song song. Trong vi du thé hién trong hinh vé
nay, cac van ba chiéu 17 va 18 duoc bd tri & cac diém phéan nhanh cta cac nhénh
song song 161 dé cho phép khi chay trong mdt trong hai thap hép phu tht nhét
10A va 10A, ma duoc bd tri trén cac nhanh song song 161. Vi cau hinh nhur vy,
¢6 thé 1am giam thé tich ciia mdi thap hip phu thi nhit mic di mdi thap hip phu
truge (thap hip phu thtr nhit) s& dugc thay thé thuong xuyén hon. Khi thé tich
ctia mdi thap hip phu thtr nhat giam xudng, lwong khi hydro (khi muc tiéu) ma
theo sau khi dugc xa & thoi diém giam ap suit (bude giam 4p) giam xubng, va do
d6 c6 thé giam (x6a bd) su suy giam ty 1& thu hoi khi muc tiéu do viée lip dit

thap hap phu truée & giai doan trude do.
Ciing lvu y rang, khi muc tiéu khong bi gidi han & khi hydro mic du khi

muc tiéu la khi hydro trong phuong an dugc md ta & trén. Ngoai phuong an dugce

mo ta & trén, néu thanh phdn muc tiéu 13 “thanh phan khoé hap phu (vi du, khi

-2



31659

agon)” ma chit hap phu khé hdp phu, va su phan tach khi sir dung phuong phap
PSA ¢6 thé thuc hién su tinh ché bing cach hip phu thanh phan (thanh phin d&
hép phu), ma dugc hdp phu cé chon loc béi chét hip phuy, nhu 14 chét tap, sau d6

c¢6 thé st dung thanh phan khoé hip phu lam khi muc tiéu va 4p dung sang ché.

Cac s0 va ky hiéu tham chiéu

X1:

10A, 10B, 10C, 10D:
11:

12:

16:

16a, 16b, 16¢, 16d:
161:

17, 18:

20A, 20B, 20C, 20D:
21:

22:

31-35:
31°,32°,33°,34°,35":
31A-31D, 32A-32D,
33A-33D, 34A-34D,
34A°-34D’, 35A-35D:
31a-31d, 32a-32d,
33a-33d, 34a-34d,

34a’-34d’, 35a-35d, 331:

332, 341:

thiét bi tinh ché khi

cac thap hip phu thtr nhit
ctra khi (ctra khi thir nhit)
cura khi

duong két ndi

van tu dong

cac nhanh

c4c van ba chiéu (cac phuong tién chuyén mach)
cac thap hip phu thi hai
ctra khi

ctra khi (ctra khi thtr hai)
cac duong 6ng

cac ong chinh

cic nhanh

céc van tu dong

cac van diéu khién dong chay
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YEU CAU BAO HQ

1.  Phuong phap tinh ché khi dé tinh ché hdn hop khi dé thu dugc khi muc
tiéu tir hdn hop khi, hdn hop khi chtra thanh phin muc tiéu va nhidu thanh phan
tap chit,

phuong phép tinh ché khi bao gdm viéc lap lai chu trinh hip phu chénh ap
trong timg bd hip phu, ting bo hip phu duoc nap chat hdp phu dé hip phu co
chon loc cac thanh phén tap chét, chu trinh bao gdm budc hip phu dé dua hdn
hop khi vao bd hip phu duéi ap suét twong ddi cao dé 1am cho chét hdp phu hép
phu céc thanh phén tap chét c6 trong hdn hgp khi trong khi xa khi da lam giau
thanh phén muc ti€u, ma cé ty 1& phén tram thanh phﬁn muc tiéu tdng 1€n, tr bo
hip phu, budc giam ap dé lam giam 4p suét bén trong bd hap phu trong khi xa
khi tir bd hip phuy, va bude ting ap dé dwa vao bo hap phu nay khi dugc x4 ra tir
bd hip phu khac trong diéu kién &p suét cao,

trong d6 mdi bd hip phu nay bao gdm thap hip phu thir nhét va thap hép
phu thi hai, céc thap hip phu thtr nhit va thir hai duge nbi ndi tiép,

trong d6 van déng-mé duge b tri gitta thap hip phu thi nhét va thap hap
phu tht hai chuyén mach trong budc giam 4ap noi trén gitta trang thai trong d6
cac thap hip phu thir nhit va tht hai théng v6i nhau va trang thai khac trong d6
cac thap hip phu tht nhit va thir hai khong thong véi nhau,

trong d6 budc giam &p néi trén bao gdm: budc phu thir nhit dé dua vao
trong thap hip phu thtr hai khi chtra thanh phan muc tiéu lam thanh phan chu yéu
c6 trong thap hip phu thtr nhat trong khi cho phép céc thip hip phu thir nhét va
tht hai thong v&i nhau, buéce phu bd sung dé dua vio trong thap hép phu tht hai
khéc khi c¢6 trong thap hip phu thtr hai trong khi ngin cho thap hip phu thi nhét
va thir hai thong voi nhau, va buée phu tiép theo dé xa ra bén ngoai khi chia
thanh phén tap chit 1am thanh phan chi yéu c6 trong thap hép phu thtr nhat trong
khi ngin céac thap hip phu thir nhat va thir hai théng v6i nhau,

trong d6 budc phu thr nhét cling bao gdm viéc dua vao trong thap hip
phu thir hai khac khi ¢6 trong thap hap phu thir hai,

trong d6 budc phu bd sung nay dugc thuc hién sau budc phu thir nhat dé

tang 4p thap hp phu thir hai khac néi trén,
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trong d6 budc phu tiép theo niay duogc thuc hién sau bude phu thir nhat va

bude phu bd sung.

2. Phuong phép tinh ché khi theo diém 1, trong dé nhiéu thap hap phu thir
nhét ma nbi tiép véi cac thap tuwong tng ctia cac thap hdp phu thir hai di néu
dugc bd tri song song v§i nhau, va "

mdi bude phu bao gdbm viéc chuyén mach dong khi dé 1am cho khi di vao

va di ra mot trong nhiéu thap hip phu thir nhét.

3. Phuong phép tinh ché khi theo diém 1, trong d6 mdi thép cta céac thap hap
phu tht nhét dugc nap chit hép phu th nhat dé hép phu c¢6 chon lgc it nhit mot
loai trong s cac thanh phan tap chét, va

mdi thap cua cac thap hip phu thir hai duoc nap chit hip phu thir hai dé

hép phu c6 chon loc it nhat mot loai khac trong cac thanh phén tap chét.

4. Phuong phap tinh ché khi theo diém 1, trong d6 thanh phan muc tiéu 1a
hydro.
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FIG. 2b
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FIG. 3a
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FIG. 3e

FIG. 3d
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