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(54) PHUONG PHAP LAM GIAU KHi METAN

(57) Sang ché dé cap dén phuong phap lam giau khi metan bang chu trinh hip phu chuyén
d6i ap suat PSA (Pressure Swing Adsorption). Trong truong hop cung cAp céac thap hap
phu (A1 dén A4) dugc nap day chat hap phu (Al dén A4l) nham hap phu khi metan trong
khi mo6 va thuc hién chu trinh PSA, d6i véi mdi thap hap phu (Al dén A4), mot sb trang
thai 4p suat khac nhau cua ap suat bén trong thap hap phu (Al dén A4) duoc thiét 1ap nhu
trang thai ap suit trung gian. Nhu bude can bang ap suat (giam ap), bude can bang ap suét
ban dau (giam ap) nham chuyen khi trong mot trong s6 cac thap hip phu (Al dén A4) dang
¢ trang thai ap suat cao t&i phan trén cua mot thap hap thy khac trong s6 cac thap hap phu
(Al dén A4) dang ¢ trang thai ap suit trung gian voi ap sut thip hon ap suit clia phan trén
ctia mot trong sb cac thap hip phu (A1 dén A4) khlen cho ap suét trong mot trong sb céac
thap hap phu (Al den A4) sang trang thai ap suét trung gian cua phia co ap cao, va budc
can bang ap suat cudi cung (giam ap) nham chuyén khi trong mot trong so cac thap hap
phu (A1 dén A4) dang & trang thai ap sudt trung gian cua phia c6 ap suat cao voi ap sut
cao hon so v6i trang thai ap suét thap sang mot thap hép thu khac trong s6 cac thap hép
phu (Al dén A4) dang ¢ trang thai ap suét thap khién cho 4p suat trong mot trong so cac
thap hap phu (A1 dén A4) sang trang thai ap sudt trung gian cta phia c6 ap suat duoc thuc
hién.
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Linh vue k§ thuat dwoc dé cap

Sang ché @& cap dén phuong phap lam giau khi metan bao gdm céc bude:

cung cip bdn hodc nhidu hon thap hip phu d nap diy chit hdp phu dé hip phu
khi metan; va

thuc hién tinh ché gitra cac thap hip phu theo chu trinh PSA (Hip phu chuyén
d6i 4p suét) theo trinh tu: '

budc hap phu tiép nhan su cung cép khi metan & trang thai ap sudt cao gin bang
ap suét khong khi va hip phu khi metan 1én chét hip phu;

budc can bing ap sudt (giam &p) d& chuyén khi trong thap hip phu di hoan
thanh budc hip phu va dang & trang thai 4p sudt cao sang thap hdp phu khic & trang
thai 4p suét thap khién &p suét bén trong thap hip phu sang trang thai ap suit trung
gian;

bude khir 4p, sau khi 4p suét bén trong thap giam xudng nhd bude cin bang ap
suit (giam 4&p), giam thém 4ap suét chit hip phu t&i trang thai ap suit thip khién giai
hép phu khi metan da hip phu 1én chit hdp phu va phuc hoi khi metan;

budc can bang 4p suét (ting 4p), sau khi hoan thanh budc giam ap, dé tiép nhan
khi tir thap hip phu khéc dang & trang thai 4p suit cao hon khién cho 4p suét bén trong
thap hip phu sang trang thai 4p suit trung gian; va

budc ting 4p, sau khi 4p sudt bén trong thap ting 1én nhd bude didu ap suét
(ting 4p), nhim cung cip thém khi c6 ap suét vao thap hip phu dé phuc hdi vé trang

thai 4p sudt cao ¢6 kha ning hip phu chon loc khi metan.

Tinh trang ky thuit cia sing ché

Dé sir dung c6 hidu qua khi dbt, cAn phai tach khi dbt nhu khi tir khi ngudn c6
chira khi d6t va lam giau khi d6t t6i khoang ndng d6 thich hop. Mot sb thiét bi va
phwong phap 1am giau khi d6t khac nhau d4 dwoc dé xudt va nhiéu sang ché duoc cong
bb dbi v6i khi (con duge goi 1a khi mo) phat sinh tir mé than dudi dang khi chira khi
metan dugc ding 1am khi ngudn, khong khi (chira phan 16n 14 khi nito, khi oxy va khi
cacbonic) dwgc tich khéi khi ngudn 1én chét hip phu va khi metan dugc lam giau dé

st dung.
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Cu thé hon, Tai liéu sang ché 1 dé xuét sang ché thiét bi va phuong phép lam
gidu khi metan. Theo sang ché, cing véi viée sir dung d4 zeolit tu nhién c6 tdc dd hip
phu khi metan thip hon tdc d hdp phu nito, chit hdp phu (vi du: cling véi viéc sir
dung chit hip phu dé wu tién hip phu nito, oxy, va cacbonic véi khi metan), khi mo
dugc din vao thap hip phu nap ddy chit hip phu bing may nén hodc twong tu nhu véy
cho dén khi dat dugc ap suit x4c dinh trude. Nho do, 0XYy, nito va cacbonic chira trong
khi mé duge hip phu trude tién tai phan phia trude (phin phia dudi) cta thap hap phu
va khi metan, tai d6 tdc do hdp phu thap, dugc hip phu tai phin phia sau (phan phia
trén) cua thap hip phu. Ngoai ra, khi metan dugc xa tir phin phia trén cta thap hip
phu cho dén khi bang ap suat khong khi.

Nho @6, khi dugc tach tir khi mé duoc xem nhu khi nguén nho st dung chét
hép phu, khi metan c6 thé duge lam giau va khi metan dam déc co thé dugc ding lam
nhién li€u hodc twong tu nhu vay.

Do d6, theo chu trinh hip phu chuyén ddi 4p sudt PSA (Pressure Swing
Adsorption), cAu hinh ¢6 thé hinh dung dwoc cung cép thiét bi didu khién dé thyuc hién
tudn ty budc hip phu khi dbt dé cung cip khi ngudn cho thap hip phu bing thiét bi
cung cip va xa, ddng thoi xa khi xa tir thap hap phuy, va bude giai hip phu cho khi dbt
dé tap hop khi d6t duoc giai hap phu bang thiét bi tap hop.

Ngoai ra, theo nhu chu trinh PSA nay, cé thé xét dén viéc thuc hién bude can
bang 4ap suit dé chuyén khi trong thap hip phu di hoan tit budc hép phu va dang &
trang thai 4p suit cao vao thap hip phu khac dang & trang thai 4p sudt thap khién cho
ap sut bén trong cta thap hip phu sang trang thai 4p suét trung gian va budc can bing
ap suét, sau khi hoan tit budc giam 4ap, nhim tiép nhan khi tir thap hép phu khac &
trang thai 4p sudt cao khién cho 4p sudt bén trong cuia thap hip phu sang trang thai ap
sut trung gian, do d6 ning cao hiéu suit ning luong can thiét dé tang ap suét va gidm
&p sudt trong cac thap hap phu va nang cao tdc do phuc hdi ctia khi dwgc 1am giau.

Luu ¥ ring trong sang ché, trong s6 cip thap hap phu thuc hién budc cén bing
ap sudt, budc can bang ap suat duoc thuc hién béi thép' hép phu c6 4p sut bén trong
giam xubng do chuyén khi sang thap khac dugc xem 13 budc cin biang 4p suét (giam
4p) va budc cin bang 4p suit dugc thuc hién béi thap hip phu c6 4p sult bén trong

ting 1én do tiép nhéan khi tir thap khac duoc xem 13 budc can bang ap sudt (ting ap).
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Ngoai ra, Tai liéu sang ché 2 cong bd thém phuong phap lam giau khi heli, bao
gbm cac bude:

cung cp bdn thip hap phu nap diy chit hip phu d& hip phu khi metan va khi
nito; va

trudng hop thuc hién, dbi v6i mbi thap hap phu, chu trinh PSA thuc hién:

buéc hip phu dé tiép nhan viéc cung cdp khi metan chua heli, hdp phu khi
metan bdi chat hip phu va phuc hdi khi heli;

budc cin bang 4p suat (giam ap) dé chuyén khi vao thap hip phu da hoan thanh
bude hip phu va dang & trang thai 4p sudt cao sang thap hip phu khac & trang thai 4p
sudt thip khién 4p suét bén trong ctia thap hip phu sang trang thai ap suét trung gian;

budc khir ap, sau khi 4p suét bén trong thap giam xudng boi bude cin bang ap
suét (giam 4p) nhdm giam 4p suét chit hip phu sang trang thai 4p suét thip dé giai hip
phu khi metan duoc hip phu 1én chét hip phy;

budc cin bang 4p sudt (ting ap), sau khi hoan thanh budc giam 4p, nhim tiép
nhan khi tir thap hp phu khac & trang thai ap suit cao hon lam cho 4p suét cia thap
hap phu sang trang théi 4p suét trung gian; va

bude ting 4p, sau khi ap sudt bén trong cta thap ting 1én do budc can bing ap
sudt (ting 4p), cung cip thém khi c¢6 4p sudt vao thap hap phu nham phuc hdi chit hip
phu vé trang thai 4p suét cao c6 kha ning hip phu chon loc khi metan,

hai trang thai 4p sudt khac nhau cta 4p sudt bén trong thap hip phu duoc thiét
1ap nhu trang thai 4p suét trung gian,

phuong phép bao gdm, nhu budc can bang ap suét (giam ap),

budc can bing 4p sudt ban diu (giam 4p) dé chuyén khi trong mot trong céc
thap hip phu & trang thai 4p suét cao vao mot trong céc thap hip phu khac & trang thai
&p suét trung gian v&i ap suét thap hon ap sudt ciia cac thap hip phu con lai khién ap
sut trong mot trong cac thap hip phu sang trang thap 4p suét trung gian cia phia c6 ap
suét cao, va

budc cin bing ap suét cubi cing (giam ap) dé chuyén khi trong mot trong céc
thap hip phu & trang thai 4p suit trung gian cta phia c6 4p suét cao véi 4p sudt cao
hon so véi 4p sudt & trang thai 4p suét thap sang mdt trong cac thap hip phu khac &
trang thai 4p suét thip khién ap sudt ctia mot trong cac thap hip phu con lai sang trang

thai ap suét trung gian cia phia c6 ap suét thap, va

-4-
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budc can bang 4p suét (ting 4p) bao gdm:

budc can bing ap suit ban diu (ting 4p) d& tiép nhan khi tai mot trong s céc
thap hip phu & trang thai 4p suét trung gian ctia phia c6 4p suit cao vao mot thap hép
thu khac trong s6 cac thap hip phu & trang thai ap suét thap khién 4p suét trong mot
trong s6 cac thap hip phu sang trang théi ap suit trung gian ctia phia c6 4p suht thip;
va

budc can bang ap sudt cubi cung (ting 4p), vao mot trong sd cac thap hip phu &
trang thai 4p sudt trung gian cta phia c6 ap suét thép, ﬁhﬁm tiép nhan khi trong mot
thap hép thu khac trong s6 cac thap hap phu & trang thai 4p suét cao lam cho &p suft
trong mot trong s6 cac thap hip phu sang trang thai 4p suét trung gian ciia phia c6 ap
suét cao.
Tai liéu sang ché

Tai liéu sang ché 1: JP $58-198591A

Tai liéu sang ché 2: JP H02-503553W (cu thé, Fig.3).

Ban chét ky thuit ciia sang ché

Cdic vin dé dwoc gidi quyét trong sdng ché ,

Mic di k§ thudt dugce cdng bd trong Tai liéu sang ché 2 1 k¥ thuat dé hdi khi
heli khong dugc hip phu béi chit hip phu nén ciing 13 k¥ thuat & hdi khi metan dugc
hép phu trong budc giam ap. Do d6, c¢6 thé hidu ring k¥ thuat c6 thé duoc dung lam k¥
thuat dé 1am giau khi metan duoc chira trong khi mé, ké ca khi khi heli ¢6 trong khi
mo hay khong.

Tuy k¥ thuat dugc mé ta trén 13 k§ thuat dé hdi khi heli khéng duge hip phu
boi chit hip phu nén khéng cin xét dén téc dd hdi hoic ndng d6 khi metan trong
truong hop hdi khi mé tan dwoc hip phu béi chét hip phu. Cu thé, k§ thuat duoc cong
bd trong Tai lidu sang ché 2 dwoc 4p sut dung dé cai thién ndng do cia khi metan
duogc hdi nén khé xac dinh duoc didu kién thich hop theo cach thong thudng do mbi
quan hé gitra ndng d khi metan dwoc hdi va cac thong sb k¥ thuat khac nhu diéu kién
hoat dong hoan toan khong r3. Do d6, k§ thuat nay c6 4p suit dung dugc khong van

dang duoc kiém ching.
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Do d6, khi xét dén tinh trang dugc md ta trén, muc dich cia sang ché 1a cung
cip phuong phap 1am giau khi metan c6 thé cai thién thém ndng d6 khi metan khi khi
nay dugc 1am gidu bang phwong phap PSA.

Cdc gidi phdp ctia sdng ché
Céu hinh 1

Dic diém dic trung cta phuong phap 1am giau khi metan 13 thu duoc cha dich
md t4 trén bang phuong phap 1am giau khi metan bao gdm cac bude:

cung cip bdn hodc nhidu thap hip phu nap diy chét hip phu dé hip phu khi
metan; va v A

tinh ché gitta cdc thap hip phu theo chu trinh PSA l3p lai theo trinh tu:

bu6c hip phu dé tiép nhan viéc cung cip khi chira khi metan & trang thai ap
sudt cao gin bang ap suit khong khi tir phia dudi ctia thap hip phu va dé hip phu khi
metan 1én chét hip phu va xa khi xa chira phin 16n khi tir phan trén cta thap hép phu;

budc can bang 4p suét (giam ap) dé chuyén khi trong thap hip phu dd hoan
thanh budc hip phu va dang & trang théi 4p suét cao sang thap hap phu khac & trang
thai 4p sudt thdp khién 4p sudt bén trong thap hip phu sang trang thai 4p sudt trung
gian;

budc giam ap, sau khi 4p suét bén trong thap giam xudng nhd budc can bang ap
sudt (giam 4p), nhim gidm thém 4p sudt cho chit hip phu vé trang thai 4p suét thap
khién giam ap suét xuét khi metan dugc hip phu boi chit hip phu va hdi khi metan d6
tir phn phia dudi cua thap hip phu;

budc can biang 4ap sudt (ting ap), sau khi hoan thanh budc giam 4p, nhim tiép
nhan khi tir thap hip phu khac dang & trang thai 4p sudt cao hon 1am cho 4p suét bén
trong thap hép phu sang trang thai 4p suét trung gian; va

buéc ting ap, sau khi 4p sut bén trong thap ting 1én nhd budc didu ap suit
(tang 4p), nhim cung cdp thém khi ¢6 ap sudt vao thap hip phu tir phan phia trén cta
thap hip phu dé phuc hdi vé trang thai 4p suit cao c6 kha nang hip phu chon loc khi
metan. '

trong d6 chit hip phu c6

dic tinh hip phu chon loc khi metan chira trong khi & trang thai 4p suét cao gin
bing 4p sudt khong khi va giai hap phu khi metan da duoc hip phu dang & trang thai

ap suét thap, va
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dic tinh vu tién giai hip phu khi khi giai hip phu khi metan,

mdt sb trang thai 4p suét khac nhau d6i véi ap sudt bén trong thap hip phu dugc
thiét 14p nhu trang thai 4p suét trung gian,

phuong phép bao gdm, nhu budc can bang ap suét (khir ap),

budc can bang 4p suit ban dau (khir 4p) dé chuyén khi & trong mot trong sb céc
thap hip phu & trang théi 4p suét cao sang mot thap hip thu khéc trong s cac thap hip
phu & trang thai 4p sudt trung gian v&i ap suét thip hon 4p suit trong thap hip phu con
lai khién 4p suét trong mot trong s cac thap hip phu sang trang thai 4p suét trung gian
ctia phia c6 4p suét cao, va

budc cin bang 4p suit cudi ciing (gidm 4p) nham chuyén khi trong mét trong sb
cac thap hap phu & trang thai 4p sudt trung gian ciia phia c6 ap sudt véi 4p sudt cao hon
so v6i trang thai 4p suét thap sang mot thap hip thu khéc trong sb cac thap hip phu &
trang thai 4p suét thip khién 4p sudt trong mét cac sb cac thap hip phu sang trang thai
&p suét trung gian ctia phia c6 ap suét thap,

budc cin bing ap sudt (ting 4p) bao gdm:

budc can bing ap suét ban diu (ting 4p) nham tiép nhan khi trong mot trong s6
céc thap hip phu & trang thai 4p suét trung gian ciia phia c6 ap sudt vao mot thap hép
thu khac trong s6 cac thap hip phu & trang thai ap suét thdp khién 4p sult trong mot
trong sd cac thap hip phu sang trang thai 4p suét trung gian cta phia c6 4p sut thip;
va

budc can bang ap sut cudi ciing (ting 4p) vao mdt trong sb cac thap hip phu &
trang thai 4p suit trung gian cta phia c6 ap suét thap, nham tiép nhan khi trong mot
thap hép thu khéac trong sd cac thap hip phu & trang théai 4p suét cao khién 4p sut
trong mot trong sd céc thap hip phu sang trang thai ap sudt trung gian cta phia c6 ap,
va

khi dugc truyén tir mét trong sd cac thap hdp phu thuc hién budc can bing 4p
suét (giam 4p) sang mot thap hép thu khéc trong s cac thap hép phu dang thuc hién
budc cin bang ap suét (ting ap) tir phan trén ctia mot trong sd cac thap héi) phu dén
phén trén ctia mot trong s cac thap hip phu con lai.

Thuc thi va hiéu qua 1
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Do cAu hinh duge md ta trén 13 cAu hinh co ban cua thiét bi lam giau khi dét
thong thuong duge mé ta trén nén c6 thé 1am giau khi mé tan biang cach hip phu khi
metan vao thap hip phu va thyuc hién tudn ty bude hip phu va giai hép phu.

Trong cAu hinh duoc mé ta trén, chét hép phu c6 ddc tinh hép phu chon loc khi
metan dugc chira trong khi & trang thai ap suét cao gan bing ap suét khong khi va giai
hép phu khi metan d3 duoc hap phu & trang thai ap sudt thip, ddng thoi c6 dic tinh vu
tién giai hap phu khi ngoai trir khi metan khi giai hip phu khi metan & trang thai ap
suét thdp. Do d6, khi chét hip phu c6 dic tinh nay thi khi bit diu wu tién dugc vu tién
giai hip phu thanh khi metan & giai doan diu sau khi bit diu giai hip phu trong khi
giai hip phu khi metan ma t6c do giai hap phu khi metan vAn ting 1én trong khi hoat
dong giai hap phu dang tiép dién. |

Theo d6, khi budc can bang 4p suit ban dau (giam 4p) duge thyc hién sau budce
hép phu, trong sb cac khi dugc cung cip cho thap hip phu, khi trong vung khong dugc
nap diy chit hip phu bén trong thap hip phu va khi khong duoc hip phu bdi chit hip
phu duge vu tién x4 khoi thap hép phu trudc tién. Xét vé khia canh nay, do khi metan
dugc cung cip cho thap hap phu tir phia dudi thap va khi x4 dwoc xa khoi thap hip phu
tir phia trén thép, nén néng d6 khi metan dwoc hip phu béi chit hap phu trong thap hip
phu ting vé phia phan phia duéi va giam vé phia phan phia trén. Do d6, khi 4p suit
trong thap hap phu giam trong budc can biang ap sudt dén muc do nhét dinh thi khi vira
dwogc hip phu bdi chét hap phu dugc giai phong, khi chira trong khi dwoc hip phy béi
chét hdp phu dugc wu tién giai phong khéi chét hap phu do dic tinh cta chit hip phu.
Theo d6, trong budc cin bing 4p suit ban dau (giam 4p), khi c¢6 ndng d6 khi metan
dic biét thip dugc xa khéi thap hdp phu sau khi hoan thanh buéc hip phy, séu do, khi
co néng d6 khi metan cao duoc xa dan.

Do d6, khi dugc giai phong khéi thap hip phu c6 ndng do khi metan thdp hon
tai giai doan dau va ndng d6 nay ting 1én khi budc can bing ap sudt (giam ap) duoc
1p lai.

Ngoai ra, trong giai doan thuc hién budc can bing 4p suét cudi cing (giam ap)
sau khi thuc hién budc cin bang ap suét (giam ap), khi c6 ndng d6 khi metan cao hon
dugc giai phong nho dic tinh cia cht hip phy, do 6 d6 tinh khiét ctia khi metan
duoc hip phu béi cht hip phu trong thap hip phu ting 1én.
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Ngoai ra, khi khi dugc truyén tir thap hip phu dang thuc hién budc can bing ap
suit (giam 4p) sang thap hip phu khac dang thuc hién budc cin bing 4p sudt (ting ap),
tir phéan trén cta thap hip phu sang phan trén cia thap hip phu khac thi do éhénh léch
ndng d6 khi metan duoc hip phu bdi chit hip phu trong thap hip phu duogc bao toan &
trang thai trong d6 ndng d khi metan ting vé phan phia trén va giam vé phan phia
dudi.

Theo d6, muc hdi khi metan c6 dd dam dic cao giam di khi thyc hién buédce
giam 4p sudt d& hoi khi metan tir phan dudi cta thap hip phu sau budc cin bing ap
suét (giam ap).

Trong budc cin bing 4p suét (ting ap), vi du, trong bude cin bing ap suit ban
dAu (tang 4p), thap hdp phu tiép nhan khi tir thap hép phu khic dang thuc hién budc
cAn bang 4p suét cudi ciing (giam 4p). Theo d6, thap hip phu tiép nhan khi c6 ndng do
khi metan cao hon trong giai doan dau budc can bang ap suét (ting ap) duoc thuc hién
qua nhiéu giai doan va néng dd khi metan cua khi duoc t_iép nhan giam di khi budc can
b%mg ap suit dugc thuc hién.

Do d6, khi khi dwoc truyén tir phan trén cta thap hip phu sang phan phia trén
ctia thap hip phu khac, khi ting 4p suét bén trong c6 khuynh huéng tao nén su chénh
1éch ndng do trong d6 ndng dd khi metan giam vé phia phin trén va ting vé phia phan
dué6i d6i v6i chit hip phu trong thap hip phu.

Theo d6, khi thuc hién budc ting ap suét sau budc can bang ap sudt (ting ap) va
bét dau budc hap phu, sy chénh 1éch ndng dd khi metan trong thap hip phu khong thé
giam di dé dang, khién cho n6 c¢6 thé hdi khi metan dugc cung cép vio théit) hép phu
sao cho ndng dd khi metan tang vé& phia phin dudi va ddng thoi gop phan duy tri ndng
d6 cao cho khi metan dugc hdi.

Theo @6, viéc lam giau khi metan theo cAu hinh dugc md ta trén c6 tac dung
phuc hdi khi metan v6i ndng d6 cao hon. ‘

Trudng hop thue hién bude can bing ap suét (giam ap) ngay sau do, 4p sudt bén
trong thap hip phu sau budc cin bang 4p suit (giam 4ap) chi dat mic gan trung binh
giita 4p sudt cao nhit va ap suét thip nhit trong thap hap phu d6. Do 6, sau bude cin
bang 4p suét cubi ciing (giam 4ap) duoc thuc hién sau mot sb giai doan ciia bude can
bang 4p sudt, 4p sudt bén trong ctia thap hip phu c6 thé giam di nita khi so sanh véi

mirc trung binh gitta 4p suit cao nhét va 4p suét thdp nhat ctia thap hap phu
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O day, ap suit cao nhét 13 4p sudt hdp phu khi trong bu6c hdp phu va 4p suét
thap nhét 13 4p suét giai hap phu khi trong budc khir 4p. Mbi chat hip phu c6 gia tri
dic trung riéng biét vé hai 4p sudt ndy. Do d6, cong sudt (ap suit chénh l&ch) doi hoi
giai hip phu khi metan khéi chit hip phu trong budc giai hip phu twong tng véi
chénh 4p suét gitra ap suit phia dudi sau budc cén bang ap suét cudi cing (giam ap) va
ap suét thip nhat d& cap phia trén.

biéu nay s€ dugc mo ta béng vi du cu thé. Trong truong hop thuc hién budce
cin biang ap suét (giam 4p) ddc nhit, 4p sudt chénh léch cin giam di trong budc giai
hép phu khoang 1/2 gitra 4p sudt cao nhét va 4p sut thip nhit. Tuy nhién, trong
truong hop thuc hién bude cin bing ap sut ban ddu (gidm ap) va budc cin bang ap
suét cubi cling (giam 4p), budc cin bang ap suit duge thuc hién hai 1dn, do d6, 4p suét
chénh 18ch can giam di trong budc giai hip phu 1a khoang 1/3 gifra ap suét cao nhit va
&p suét thap nhit. Trong trudng hop thuc hién thém budce can bang ap suit, budce can
bang 4p suit dugc thuc hién n 14n va ap suit chénh 1éch cin duge giam di trong bude
giam 4p suét 1a khoang 1/(n+1) gitra 4p sudt cao nhat va 4p suét thap nhat.

Do d6 cang nhiéu lan thuc hién budc cdn bing 4p suit thi cang giam dugc
lugng tai khi thuc hién budce giam 4p.

Luu ¥ rang viée ting sb 1an trong budc can bing ap suét s& dan t6i viée ting do
phtre tap trong cic budc va ting tdng thoi gian thuc hién cac budc, ddng thoi gidm
thidu hiéu qua gidm tai trong budc giam ap suét do ting sb 14n trong budc can bing ap
suit. Theo d6, thuc t& nén thuc hién budc can bing 4p suét (giam 4ap) hai 1an trong
bude diu va budc cudi, hoic ba lan trong budc diu, budc gitra va bude cudi.

Do d6, bing phuong phap 1am gidu khi metan dwoc md ta trén, c6 thé giam
thidu 4p suét chénh léch ddi v6i s6 14n cén bang 4p sudt va giam tai khi thyc hién budc
giam 4p, trong khi duy tri ddng thoi 6 chénh léch ndng dd khi metan thich hgp trong
thap hép phu, do d6 duy tri dwoc khi metan dugc hdi & ndng do cao.

C4u hinh 2

Ngoai ra vu tién rang khi budc cin bing ap suét (giam &p) bao gdm budc can
bang 4p suét ban dau (giam ap) va budc can bang ap suét cudi cing (giam ap) va budc
cin bang 4p suét (ting 4p) bao gdm budc can bang 4p sudt ban dau (ting ap) va bude

can bang ap suat cudi cung (tdng 4p),
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khi x4 ra tir phan trén cta mot trong sb cac thap hip phu trong budc cin bing
ap suét ban du (giam ap) dugc cung cip cho phén trén clia mot trong céc thép hép phu
khac dang thuc hién budc cin bing 4p suét cubi cing (ting ap) va

khi x4 ra tir phan trén cia mot trong sb céc thép.hép phu trong budc cin bing
ap suét cudi cing (giam 4p) duoc cung cip cho phin trén ctia mét trong cac thap hip
phu khac dang thuc hién budc can biang 4p suit ban dau (ting ap).

Thuyec thi va hi¢u qua 2

La mot ciu hinh cu thé nhim duy tri d6 chénh 1&éch ndng d6 khi metan thich hop
trong thap hip phu, khi dugc truyén tir mot trong sd céc thap hip phu dang thuc hién
budc can bing ap sudt (giam ap) sang mot trong cac thap hip phu khac dang thuc hién
budc can bing ap sudt (ting ap), tir phin trén ctia thap hip phu sang phan trén cta thap
hép phu khéc. Trong truong hop thuc hién bude cin bing ap suét (giam &p) va bude
can bing ap sudt (ting ap) trong hai giai doan, c¢6 thé nhan thy ring, khi

khi dugc xa tir phan phia trén cta thap hip phu tai bude cin bang ap suit ban
dAu (giam 4p) dugc cung cip cho phin trén cta mét thap hip thu khéc trong s cac
thap hip phu dang thuc hién cin bang 4p sudt cudi cling (ting &p), va

khi duogc xa tir phin trén cia mot trong cac thap hip phu & budc cin bing ap
sudt cubi cing (giam 4p) dugc cung cdp cho mot trong s6 cac thap hdp phu con lai
dang thuc hién budc can bang 4p suit ban dau (ting 4p) thi do chénh léch ndng d6 khi
metan trong thap hap phu c6 thé quan 1y dwoc ma khéng gian doan. Ciing ¢ thé nhén
thiy tir két qua thi nghiém dwoc mod ta phia dudi ring cach thirc trén c6 thé ning cao
d6 tinh khiét cta khi metan tinh khiét ma khong giam thidu dang ké tdc @6 hdi.

Do d6, trong truong hop thuc hién bude can béﬁg ap suét (giam ap) va budc
cin bang ap suét (ting 4p) trong hai giai doan, viéc chuyén khi trong ca hai budc can
bang 4p sut cho thiy viéc cai thién gin 10% do tinh khiét ctia khi metan trong khi
thanh phim so v6i truong hop sir dung phan bén dudi ctia thap hip phu. Két qua cua
viéc nghién ctru cac cach két hop khac nhau cho thdy c6 thé thu duoc khi thanh phim
c6 do tinh khiét ctia khi metan cao hon khoang 3% so v&i don c6 @ tinh khiét khi
metan cao thir hai.

C4u hinh 3 ‘

Ngoai ra, khi chtra khi metan c6 thanh phin chinh chira it nhat mot chét khi
duogc lua chon tir khi mo, khi sinh hoc, khi chuyén héa va khi tu nhién.

-11-



25701

Thuyc thi va hiéu qua 3

Nhu dugce sit dung & ddy, khi mo 1a khi sinh ra tir mé than, chiém khoang 20
dén 40% thé tich 1a khi metan va khoang 60 dén 80% thé tich 1a khong khi (c6 thanh
phan chinh 13 khi nito, khi oxy) dwogc chira trong khi mé mic di lugng nay c6 thé thay
dbi tiry theo diéu kién.

Vi du, khi sinh hoc 1a khi dugc sinh ra tir viée xt ly chét thai hitu co hodc twong
ty nhu vay bang cach 1én men khi metan hodc tuong tw nhu vy c6 thanh phé“m chinh 1a
khi metan va khi cacbonic, déng thoi chiém khoang 40 dén 60% thé tich 1a khi metan
va khoang 20 dén 50% thé tich 13 khi cacbonic mic di ti 16 nay c6 thé thay ddi tuy
theo diéu kién.

Ngoai ra, ¢6 thé thiy ring khi chira khi metan nhu khi dugc chuyén héa hoic
khi tu nhién chiém khoang 4 dén 95% thé tich 14 khi metan va c6 thé dugc dung phu
hop véi phwong phap 1am giau khi metan theo sang ché.

C4u hinh 4

Ngoai ra, co thé st dung, nhu chét hép phu, chét hép phu c6 chira, nhu thanh
phén chinh cia no, it nhit mot thanh phén duogc lya chon tir nhom chira than.hoat tinh,
da zeolit, gel silica va hop chét hitu co kim loai ¢6 dudng kinh 16 rdng trung binh nim
trong khoang tir 4,5 dén 15 A dugc do bang phwong phap MP va c6 lugng hép phu khi
metan thip hon ap sudt khong khi va & 298 K trong 20 Nml/g hoic cao hon.

Thuyc thi va hi€u qué 4 _

Viéc st dung chét hip phu cho phép khi metan dugc hip phu boi chét hip phu
khi metan trong 4p suit khong khi va & 298 K.

Do d6, khi lwong hip phu khi metan trong 4p suit khong khi va & 298 K thip
hon 20Nml/g thi ndng do khi metan duoc 1am gidu giam xudng do giam hiéu suét hip
phu khi metan & 4p sudt thip (cu thé, xip xi 4p sudt khong khi). Ngoai ra,.viéc ting
lwong chit hip phu khi metan duoc yéu ciu dé duy tri hidu suit hip phu, dén t6i ting
kich thudc thiét bi. Miic du gidi han phia trén cta lugng hip phu khi metan khong dic
biét bi gi6i han thi luvong hip phu khi metan hién dang thu duoc ctia chit hip phu khi
metan 12 khoang 40 Nml/g hodc thip hon. Ngoai ra, khi duong kinh 13 rdng trung binh
duoc do bing phuong phap MP nhé hon 4,5 A, ndng dd khi metan trong khi mo dugc
1am giau giam di do ting lwong hip phu khi oxy va nito hoic téc dd hip phu chdm hon

do dudng kinh 15 rng trung binh gin bing dudng kinh phan tir cia khi metan do d6
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gidm thiéu hiéu suét hép phu khi metan hodc han ché viéc hép phu. Néi cach khac, khi
duong kinh 156 rdng duge do bang phuong phap MP 16n hon 15 A, thi ndng dd khi
metan dugc 1am gidu gidm di do giam thiéu hiéu suit héi) phu khi metan & &p sut thip
(cu thé, x4p xi 4p suit khong khi). Ngoai ra, viéc ting luong chit hap phu khi metan

dwoc doi hoi dé duy tri hiu suét hap phy, din dén ting kich thudc thiét bi.

Hiéu qua cua sang ché
Theo do, c6 theé phuc hoi khi metan c6 nong do cao hon, tir 6 c6 thé st dung

hi€u qua khi mé da tung kho tai st dung trong qué khu.

MO ta viin tit cac hinh vé

Fig.1 14 so dd md ta thiét bi lam giau khi metan.

Fig.2 1a so dd thé hién hoat dong cta thiét bi lam giau khi metan tuong ung véi
phuong phép lam giau khi metan. |

Fig.3 1 so dd thé hién sy chuyén ddi 4p suét trong thap hip phu khi thyc hién
phuong phép trén Fig.2.

Fig.4 1a dd thi thé hién cac dic tinh hip phu khi metan cta chit hip phu.

Fig.5 1a dd thi thé hién su chuyén dbi viec phan phéi lam giau khi metan dugc
hép phu trong thap hap phu.

Fig.6 12 so d6 mo ta thiét bi lam giau khi metan thong thuong gébm c6 3 thap
hép phu.

Fig.7 12 so dd thé hién thiét bi lam giau khi metan duoc thuc hién boi thit bi
1am giau khi metan thong thuong gém c6 3 thap hip phu.

Fig.8 1a so dd thé hién viéc chuyén d6i ap sudt trong thap hép phu khi thyc hién
phuong phép trén Fig.7.

Fig.9 12 so db thé hién thiét bj lam giau khi metan bao gdm dudng cin bing ap
suét phia dudi.

Fig.10 14 so dd thé hién thiét bi lam giau ki khi metan bao gdm 5 thap hip phu.

Fig.11 1a so dd thé hién phwong phap lam giau khi metan dugc thuc hién bing
thiét bi lam giau khi metan gdm c6 5 thap hip phu.

Fig.12 1a so dd thé hién viéc chuyén ddi 4p sudt trong thap hdp phu khi thuc
hién phuong phép trén Fig.11.
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MO ta chi tiét sang ché

Sau déy, phuong phap lam giau khi metan theo phwong an ctia sang ché s& dugc
mo ta. Tuy cac phuong 4n wu tién s& dwge mo ta phia duéi, nhung mdi phuong 4n nay
s& dugc md ta cu thé hon dé minh hoa sang ché. Cac thay dbi c6 thé duoc tién hanh ma
khong tach roi khoi pham vi clia sang ché, sang ché khong bi gidi han véi md ta dudi
day.

Thiét bi 1am giau khi metan

Nhu duoc thé hién trén Fig.1, thiét bi lam giau khi metan dugc lp cac thap hip
phu A1 dén A4 nap dly chét hip phu A11 dén A41, bd cip 1 va bd x4 2 @ cung cip
khi mé tir binh chira khi ngudn T1 va giai phong khi x4, b hdi 3 dé hdi khi metan da
dwoc 1am gidu vao binh chira khi thanh phdm T3, bd diéu khién C diéu khién hoat
dong ctia bd cép 1, bd xa 2 va bod hdi 3.

Luu ¥ rang chit hip phu A1l dén A41 khong bi giéi han dic biét chi cAn ching
¢6 thé hip phu chon loc khi d6t nhu khi metan, ngoai trir st dung chit hip phy khi
metan 21a c6 kha niang hap phu chon loc khi metan tai 4p suét khong khi va & 298 K
cho phép khi metan hip phu day da 1én chét hip phu khi metan 21a ngay ca tai 4p suét
khong khi va ¢ 298 K.

La chit hip phu khi metan 21, wu tién sir dung chit hip phu khi metan 21a c6 it
nhét mét thanh ph?ln duoc luya chon tir nhom chira cacbon hoat tinh, zeolit, keo silica
va hop kim hiru co (vi du fumarat dong, terephthalat déng, xyclohexan diéacboxylat
ddng) c6 duong kinh 18 rdng trung binh 12 4,5 dén 15A dugc do bing phuwong phép
MP va c¢6 lwgng hip phu khi metan thip hon 4p suit khong khi va ¢ 298 K trong 20
Nml/g hodc cao hon. Luu ¥ ring dudng kinh 13 réng trung binh wu tién 13 4,5 dén 10
A, wu tién hon 12 5 dén 9,5 A, va luong hép phy khi metan dugc dé cip & trén uu tién
1a 25 Nml/g hodc cao hon.

Cu thé, ap suét nay co thé thu duoc, vi du, bérig cach st dung, nhu vat li¢u
cacbon, cacbua duoc tao thanh béng cach cacbon hoa bui than hodc c¢ than trong khi
nito & 600°C va mai cacbua dé thu duoc dudng kinh hat tir 1 dén 3 mm, va hoat hoa
vét lidu cacbon trong khong khi voi 10 dén 15 % thé tich 13 hoi nudc, 15 dén 20 % thé
tich 1a khi cacbonic va nito 12 chét con lai & nhiét do 860°C béng cach str dung 10 hoat
héa dong ddng thoi véi dudong kinh trong 14 59 mm. Than hoat tinh niy c6 dic tinh

hép phu chon loc khi metan trong khong khi & trang thai 4p suét cao gin bing &p suét
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khong khi va giai hap phu khi metan dwoc hip phu & trang thai gidm 4p sudt véi ap
suét thip hon so véi & trang thai 4p sudt thap thip hon 4p suét khong khi dong thoi c6
dac tinh vu tién giai hdp phu khi khi hip phu khi metan, va ¢6 dic tinh hip phu nhu
duoc thé hién trén Fig.4

Thap hép phy

Thap hip phu Al dén A4 14n luot dugce nap ddy chéat hip phu All dén A41.
Ngoai ra, dudng cung cip L11 dén L41 dé cung cip khi mé tir binh chtra khi ngudn T1
bing may bom cip P1 dugc bb tri phia dudi thap hap phu Al d&én A4 nhim tao thanh
bé cip 1, dudong xa L12 va L42 d giai phong, trong s6 khi ngudn dugc cung cdp cho
thap hip phu Al dén A4, khi x4 c6 ndng d6 khi metan thap va bao gdm phan 16n 1a khi
nito va khi 6xy dwoc bd phia trén thap hip phu Al dén A4 nhim tao thanh bd xa 2.
Khi mé duge cung cép tir bd cip 1 cho thap hip phu A1 dén A4, va khi xa khong duoc
hép phu bdi chit hap phu A11 dén A41 dugc xa bing bd xa 2, do d6 cung cép céu hinh
sao cho khi metan dugc hip phu bdi chit hdp phu A1l dén A41 va dugc phan tich
thanh khi xa. Ngoai ra, d6i v6i cac thap hip phu Al dén A4, duong hdi L13 dén L43
@8 hdi khi metan dugc hip phu boi chét hip phu A1l dén A41 duge bd tri phia duéi
thap hip phu Al dén A4 @& tao thanh bd hdi 3, do d6 cung cip cu hinh sao cho c6 thé
tap hop, tr khi mé dugc cAp tlr bd cép 1, khi metan ¢6 ndng do cao dugc hép phu boi
chit hip phu A1l dén A41 va dugc 1am gidu. B hdi 3 dugc ldp bom chan khéng P3
dé tap hop khi metan ¢6 ndng dd cao tir thap hip phu Al dén A4 vao binh chira khi
thanh phim T3 qua dudng hdi 113 dén L43.

DPudng ting ap suit L14 dén L44 dé cung cdp khi ¢ 4p suét cho thap hip phu
Al dén A4 dugc 1ip v6i cac phan phia trén cia thap hip phu Al dén A4 dé tao thanh
bd ¢6 ap sudt 4. Ngoai ra, dudong cin bang ap suat L15 dén L45 dé ndi gitra thap hip
phu Al dén A4 duoc lip voi phan phia trén ctia thap hip phu Al dén A4 dé tao thanh
b can bing 4p suét 5 nhim chuyén khi bén trong mdi thap hip phu Al dén A4 sang
mdt thap hip thu khéac trong s cac thap hip phu Al dén A4, tir phin phia trén ciia
thap hip phu (A1 dén A4) d&én phan phia trén clia mdt trong cic hép phu con lai Al
dén A4, |

Luu y ring van chuyén mach V11 dén V45 dugc lip trong dudng khi L11 dén
L45, do d6 cung cép ciu hinh c¢6 kha ning diéu khién bo diéu khién C dé thyc hién
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diéu khién toan bd viéc chuyén mach giira cp, x4 va ngung khi sang thap hp phu Al
dén A4 nho hoat dong ctia may bom P1 dén P3.

Phuong phép 1am giau khi metan

Nhu duge thé hién trén Fig.2, trong thap hip phu Al dén A4, bd diéu khién C
didu khién van chuyén mach V11 dén V45 va may bom P1 va P3 dé diéu khién hoat
dong nhim thuc hién theo trinh tu: |

budc hip phu nhim tiép nhén viéc cung cip khi metan ¢ trang thai 4p sudt cao
gin bing 4p suét khong khi tir phan phia du6i cta thap hép phu A1 dén A4, nham hip
phu khi metan béi chit hdp phu A11 dén A41, va x4 khi x4 c6 thanh phan chinh 14
khong khi tir phan phia trén cta thap hip phu A1 dén A4;

budc can bing ap suit ban diu (giam 4ap) dé chuyén khi c6 ndng dd khi metan
turong dbi thip trong mot trong cac thap hip phu & trang thai cao ap sudt vao mot trong
cac thap hip phu khac & trang thai 4p suét trung gian v6i ap sudt thip hon 4p suét cua
cac thap hip phu con lai khién ap suét trong mot trong céc thap hip phu sang trang
thap 4p sudt trung gian ctia phia c6 ap suét cao;

budc cho;

budc can biang ap sudt cudi ciing (gidm ap) @& chuyén khi tai d6 ndéng d6 khi
metan tuong dbi cao so v4i & budce cin bang ap suét ban diu (giam 4p) tai mot trong sb
thap hip phu A1 dén A4 & trang thai 4p suét trung gian ctia phia c6 4p sut cao véi ap
sudt cao hon so v6i khi & trang thai 4p sut thip sang mot trong céc thap hip phu Al
dén A4 & trang thai ap sudt thdp dé cho ap suét ciia mot cac thap hap phu Al dén A4
sang trang thai 4p suét trung gian ctia phia c6 4p suét thip;

sau khi 4p sudt trong thap giam di nhd budc cin bing ap suét (giam ap), bude
giam 4p sudt dé giam 4ap sudt cac chit hip phu A1l dén A41 sang trang thﬁi ap suét
thip dé giai hap phu khi metan dwoc hip phu lén chit Hép phu A11 dén A41 va phuc
hdi khi metan tir phan phia dudi ctia mdt trong cac thap hip phu Ala dén Ada;

budc can bang ap sudt ban ddu (ting 4p) dé tiép nhan, vao mdt trong céc thap
hip phu Al dén A4 & trang thai ap suét thip, khi trong thap hip phu Al dén A4 &
trang thai 4p suét trung gian ciia phia c6 ap suét cao sao cho ap suét trong thap hip phu
Al dén A4 sang trang thai 4p sudt trung gian ctia phia c6 4p suét thip;

bude can bing ap suit cudi cing (ting 4p), vio mdt trong sb cac thap hip phu

Al dén A4 dang & trang thai 4p sudt trung gian ciia phia cé 4p sudt thap, nham tiép
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nhan khi trong mot thap hip thu khac trong sé cac thap hip phu Al dén A4 dang &
trang thai 4p sudt cao khién ap suét suat trong mot trong sb céac thap hip phu Al dén
A4 sang trang thai 4p suét trung gian ctia phia c6 4p suét cao;

budc cho; va

budc ting 4p, sau khi 4p sudt bén trong thap ting 1én nhd budc cin bang ap suét
(ting 4p), nhim cung cAp thém khi c6 4p sudt vao mot trong sb cac thap hip phu Al
dén A4 tir phan phia trén cia mot thap hip thu khac trong s6 céc thap hip phu Al dén
A4 nhim hdi mét trong s cac chit hap phy twong tng A11 dén A41 sang trang thai ap
suét cao ¢6 kha niang hip phu chon loc khi metan.

Bing viéc didu khién nay, thay d6i vé ap suit tfong thap hip phu Al dén A4
chuyén d6i nhu dugc thé hién trén Fig.3.

Cu thé hon, thap hip phu Al dugc kiém soat theo cic bude sau day. Mic du
hoat dong twong tu duoc thuc hién dbi véi cac thap hdp phu khac A2 dén A4 theo cach
chuyén pha, viéc m6 ta chi tiét sau d6 duoc luge bo va thay thé bing md ta v6i tham
chiéu t6i Fig.2 dé tranh du thira. Luu ¥ rang thap hip phu A1 dén A4 dugc xem 14 thap
thir nhit d&én thap thir tw A1 dén A4 theo thr ty ndy. Fig.2 thé hién trang thdi mé/ dong
clia van m&/ déng va tuong ty trong cic budc. Luu ¥ ring trén Fig.2, phin phia trén
ctia hinh v& thé hién tuén ty chi tiét cac budc va phan phia dudi ctia hinh v& thé hién
trang thai chuyén ddi cta rianh dng trong cac bude. Ngoai ra, trang thai md cia van
mo/ déng va twong tu nhur vay duge sit dung trong mdi budc dugc thue hién cling lic
trong budc twong tng tai phan trén cia hinh vé.

<1 t6i 3> Budc hap phu

Khi moé dugc dan tir binh chira khi ngudn T1 sang thap hip phu thi nhét Al.
Tai thoi diém nay, ap suét trong thap hip phu thtr nhit Al 1a ap suét khong khi duoc
thé hién trén Fig.2 va dugc duy tri & trang thai ap sudt cao gin bang ap suat khong khi
da tang 16n do ap suét cung cip cta bom cip P1, va khi metan chira trong khi mé duoc
cép tir binh chira khi ngudn T1 qua van chuyén mach V11 ctia dudng cdp L11 dugc
hép phu béi chit hip phu A11 trong khi khi x4 con lai dugce xa qua van chuyén mach
V12 ciia dudng xa L12. '

Luu ¥ ring tai thoi diém ndy, nhu duoc thé hién trén Fig.2, thap hip phu tht hai
A2 thuc hién <I1> budc cin bing 4p sut cubi ciing (ting 4p) va sang <3> budc ting

ap, voi <2> trang thai cho & gitra.
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Ngoai ra, thap hip phu thir ba A3 thuc hién budc cin bing ap sudt ban diu
(tdng &p), ngay sau budc gidm ap.

Ngoai ra, thap hip phu thtr tw A4 thuc hién budc cén bing 4p suit ban diu
(giam 4p) va sang budc can bing ap suét cubi cing (giam ap), véi trang théi chd &
gifra.

<4> Budc can bang ap suit ban dau (giam ap)

Thap hip phu thi nhit A1 sau khi hoan thanh budc hip phu thuc hién budc can
bang 4p sudt ban diu (giam 4p) gitta chinh thap nay va thap hip phu thi ba A3 dang
thue hién budce can bang ap sudt cubi cing (ting ap). Do d6, khi khéng dwoc hip phu
trong thap duoc xa qua van chuyén ddi V15 cta duong cin bang ap suit L15, va duge
truyén sang thap hap phu thir ba A3 qua van chuyén mach V35 cta duong cin bang ap
sudt L35. Do d6, viéc can bing ap suat dugc thuc hién gitta thap hap phu thir nhit Al
va thap hip phu thr ba A3 & trang thai ap suét trung gian tai phia c6 4p sudt thip va
thap hip phu thir nhit Al sang trang thai 4p suét trung gian tai phia c6 ap, nhu dwoc
thé hién trén Fig.3.

Luu ¥ rang tai thoi diém nay, nhd hoat dong ctia van mo/ déng va tuong tu nhu
vy nhu dugc thé hién trén Fig.2, thap hip phu tht hai A2 thuc hién buéc hip phu va
thap hip phu thi tw A4 thuc hién budc giai hip phu.

<5> Budc chd

Sau d6, thap hip phu tht nhit A1 sang trang thai chd va trang thai ap suit trung
gian ctia phia c6 ap sut cao dugc duy tri trong khi vin giit trang thai cin bing véi
budc hip phy, do d6 doi hoi thoi gian 1au nhit. Tai thoi diém nay, thap hip phu tht hai
A2 thuc hién bude hap phu, thap hip phu thir ba A3 cﬁgg & budc chd va thap hip phu
thir tw A4 tiép tuc bude giai hap phu.

<6> Budc can bing ap suét cudi cung (Giam ap)

Tiép theo, thap hip phu thir nhat A1 thyuc hién budc can bang ap suét cubi cling
(giam 4p) gitra chinh thap nay va thap hip phu thi tr A4 da hoan thanh budc giai hip
phu va thyc hién bude cin bing ap sut ban dau (ting 4p). Do d6, khi khong duge hép
phu bat ki trong thap va khi dwoc giai hap phu ban diu c6 thanh phén chinh 13 khi tir
chat hip phu A11 duoc x4 qua van chuyén mach V15 clia dudng cin bang 4p sudt L15
va dugc truyén sang thap hip phu thir tw A4 qua van chuyén mach V45 ciia dudng can

béng ap sudt L45. Do d6, nhu duge thé hién trén Fig.3, viéc can b%lng ap jsuét duoc
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thuc hién giita thap hip phu thir nhit Al va thap hdp phu thi tuv A4 da hoan thanh
budc giam 4p suit va dang & trang thai 4p suét thip, va thap hip phu thu nhit Al sang
trang thai 4p suét trung gian cta phia c6 ap suét thip.

Luu ¥ ring tai thoi diém nay, nho hoat dong ctia van md/ déng va tuong tu nhu
dugc thé hién trén Fig.2, thap hap phu thit hai A2 thyuc hién budce hip phu va thap hip
phu thtt ba A3 thuc hién budc tang ap.

<7 t6i 8> Bude khir 4p

Thap hip phu thir nhit A1 sau khi dat dén trang thai 4p sudt trung gian cua phia
c6 &p suét thap dang & trang thai tai d6 khi chtra khi metan c6 ndng dd cao dugc hip
phu béi chat hip phu A11 trong thap va khi chtra khi metan c6 ndng d6 cao dugc hép
phu béi chit hip phu A11 duoc hdi bang cach thuc hién budc giam 4p suit nhim giam
&p sudt bén trong thap tir trang thai 4p sudt trung gian ciia phia c6 ap sut thip thanh
trang thai 4p sudt thip. Do d6, khi metan dugc lam gidu dugc hdi vao binh chira khi
thanh phdm T3 qua van chuyén mach V13 cta duong hdi L13 nhd cong suét cia may
bom chan khong P3. Do d6, nhu duoc thé hién trén Fig.3, thap hip phu Al chuyén dbi
tir trang thi 4p suét trung gian ciia phia ¢6 ap suét thip thanh trang thai 4p suét thip.

Tai cia may bom chan khong P3 tai thoi diém nay twong Gng vé6i ap sudt chénh
1&ch tir trang thai ap sudt trung gian cua phia c6 ap sudt thip sang trang thai ap sudt
thip va do d6 thip hon so véi ap suét duge yéu cdu dé lam giam 4p sudt tir 4p suét
trung gian sang trang thai ap suét thp trudc day.

Luu ¥ ring tai thoi diém nay, nho hoat dong ctia van md/ déng va twong tw nhu
dugc thé hién trén Fig.2, thap hap phu thir hai A2 thuc hién <7> budc cin b'fu_lg ap sudt
ban diu (giam é&p) gitta chinh thap ndy va thap hip phu thir tu A4, sau d6 sang <8>
budc cho.

<9> Budc can bang 4p suit ban dau (Tang 4p)

Thép hép phu thtr nhit A1 & trang thai 4p sudt thip va giai phong khi da hip
phu trong d6 chét dwoc hép phu A1l duge tai sinh, thuc hién budc cin bing ap suit
ban dAu (ting 4p) gitta chinh thap nay va thap hip phu tht hai A2, do d6 phuc hdi ap
suit trong thap va tiép nhan khi xa duoc xa trong budc cin bang 4p suit cudi cing
(gidm 4p) trong thap hip phu thir hai A2 va ndng dd khi metan ting 1én nhd khi dugc
giam hép phu ban dAu tir chit hip phu A21. Do d6, khi trong thap dwoc xa khéi thap

hép phu thir hai A2 trong trang thai 4p suét trung gian cta phia c6 4p suét cao duoc
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tiép nhan trong dudng cin bing 4p sudt L15 dén L25 qua van chuyén mach V15 va
V25. Do d6, nhu dugc thé hién trén Fig.3, thap hip phu thir nhit Al phuc hf”)i ap sut
clia né tir trang thai 4p suét thip sang trang thai 4p sult trung gian ctia phia c6 ap suit
thap.

Luu v ring tai thoi diém nay, nhd hoat dong ctia van mé/ déng va tuong tw nhu
duoc thé hién trén Fig.2, thap hip phu thir ba A3 tiép tuc budc hip phu va thép hip
phu thr tu A4 thuc hién budce ting ap.

<10> Budc can bing 4p suét cubi cing (Tang ap)

Thap hép phu thi nhit A1 phuc hdi 4p sudt ctia n6 sang trang théi p suit trung
gian cua phia c6 4p suét thp sin sang phuc hdi thém 4p suit trong thap bang cach thuc
hién tiép budc cin bing 4p suét cudi cling (ting 4p) gitta chinh thép niy va thap hip
phu thit ba A3 dang thuc hién budc hip phu ngay sau khi hoan thanh budge cén bang ap
sut ban ddu (giam 4p). Do do, khi trong thap dugc x4 khéi thap hdp phu thi ba A3 &
trang thai 4p suét cao dwoc tiép nhén trong dudng can bang ap sudt L15 dén L35 qua
van chuyén mach V15 va V35. Do d6, nhu duoc thé hién trén Fig.3, thap hép phu tht
nhit A1 phuc hdi ap sudt ctia né tir trang thai 4p suét trung gian ctia phia &p sut thap
sang trang thai 4p suit trung gian cda phia c6 ap suét cao.

Luu ¥ ring tai thoi diém nay, nho hoat dong cia van md/ déng va twong ty nhu
duoc thé hién trén Fig.2, thap hip phu thir hai A2 thuc hién budc giam &p suét va thap
hép phu thir tw A4 thuc hién budc hip phu.

<11> Budc cho

Tiép theo, thap hip phu thir nhit A1 & trang théi chd, va trang thai 4p suét trung
gian ciia phia ¢6 4p sudt cao dugc bao toan trong khi gitt can bing cling véi bude hép
phy, do d6 mit nhidu thoi gian nhét. Tai thoi diém nay, thap hip phu thir hai A2 thuc
hién budc giam 4p, thap hip phu thir ba A3 ciing & bude chd va thap hip phu thir tu
A4 tiép tuc budce hip phu.

<12> Budc tang ap

Ap suét cua thap hip phu thir nhit A1 phuc hdi ap sudt ctia né & trang thai ap
suét trung gian ciia phia c6 4p suit cao dugc phuc hdi & trang thai ap suit cao gin bing
ap suat khong khi bang cach phun khi. Do d6, khong khi dugc truyén tir thap hip phu
thir nhit A1 qua van chuyén mach V14 tir dudng ting g’lp suit L14. Do d6, bén trong
thap hép phu thir nhit Al dugc phuc hdi & trang thai 4p sudt cao gin bing 4p suét
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khong khi va tai sinh vé trang thai sao cho c6 thé hip phu khi metan dugc chira trong
khi mé nho viée cip khi mé.

Luu ¥ ring tai thoi diém nay nhd hoat dong ctia van mé/ déng va twong tu nhu
dugc thé hién trén Fig.2, thap hip phu thir hai A2 thyc hién budc can bang ap sudt ban
du (tang 4p), thap hdp phu thir ba A3 thuc hién budc cin bing ap suét cudi cing
(giam 4p), vi du: ca hai thap nay cing thuc hién can bing ap suit. Ngoai ra, thap hép
phu thtr tu A4 thuc hién budc hép phu.

Chuyén dbi phan phdi ndng d6 khi metan trong thap hip phu

C6 thé thay dugc ring viéc phan phéi ndng do khi metan trong thap hip phu thi
nhit A1 trong céc budc dugc md ta trén tién hanh nhu dugc thé hién trén Fig.5.

Do d6, khi khi mé c6 ndng d6 khi metan thip dugc cung cip cho thap hip phu
trong budc hip phu thi khi x4 chira khéng dang ké khi metan dugc xa ra, do d6, ndng
do khi metan trong thap ting 1én.

Budc hip phu két thiic khi ndng do khi metan trong khi x4 dat dén ngudng nhét
dinh va phuong phép tién hanh budc can bang ap suit ban du (giam 4p). O trang thai
nay, khong c6 khi dugc cung cp cho thap hép phu A1 ma chi c6 su di chuyén khi do
nd, phét tan va khi dugc giai hdp phu ban dau dugc héap i)hu boi chit hdp phu A11 xay
ra. Sau d6, khi c6 thanh phan chinh 1a khi khong dugce hip phu con lai tai khéng gian
phia trén hodc twong tw nhu vay trong thap hip phu thtr nhit A1 va chira khi metan c6
ndng do twong ddi thip dugc xa tir phan trén cua thap hip phu Al ra phia ngoai cta
thap hip phu thir nhit Al.

Sau d6, trong giai doan budc can bing 4p sudt cubi cing duge thuc hién thong
qua budc chd, khi chira khi metan c6 ndng d6 trung binh c6 ndng d6 khi metan tuong
d6i cao va chira khi duoc giai hip phu ban dau 1én chét hip phu A1l trong thap hip
phu thtr nhit A1 duoc xa ra phia ngoai thap hip phu thir nhit Al. Sau do, tai thoi diém
ndy, ving c6 ndng dd khi metan cao dugc tao thanh trong pham vi rong trong phan
phia duéi ctia thap hip phu thir nhit A1, va khi chira khi metan c6 ndng dd trung binh
dugc gilt lai & phan trén cta né.

Khi bude giai hip phu dugc thuc hién trong trang thai nay, khi chira khi metan
¢6 ndng do cao duoc thu lai tir phan phia dudi cta thap hip phu thir nhét. Trong khi

khi metan dugc hoi lai & pham vi néng dd xac dinh trudc thi khi metan duogc hép phu
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b6i chit hip phu A1l trong thap hip phu thir nhit Al theo sy phan phéi ndng do tai d6
ndng dd khi metan ting vé phia phin phia duéi. ' |

Khi budc can bang 4p suét ban diu (tang ap) dugc thuc hién sau bude giam ap,
khi chira khi metan c6 ndng do trung binh truyén vao thap hip phu thr nhit Al. Khi
nay di chuyén xudng phia duéi trong khi duge hip phu béi chit hdp phu A11. Cu thé,
khi chira khi metan ¢6 néng do trung binh c6 xu huéng duoc hip phu béi chit hip phu
Al11 trong phan trén cta thap hip phu thit nhit A1 do phan dudi cua thap hip phu thi
nhit Al & trang thai kin. Tuy nhién, khi c¢6 khuynh huéng truyén vao sao cho khuéch
tan dugc va hip phu duoc vao phia trong thap, va duoc nap diy nhim ting ndng do
tdng khi metan bén trong thap hip phu Al. Do d6, trang thai tai 6 khi metan dugc
hép phu bdi chit hdp phu A11 trong viéc phan phbi ndng d6 khi metan trong d6 ndng
d6 khi metan ting 1én v& phia phin dudi cta thap hap phu thir nhit Al dwoc duy tri, va
su khac biét vé néng do giita phin trén va phan du6i cia thap hip phu thi nhit Al
giam di do téc @6 khuéch tan khi chira khi metan c6 ndng do trung binh.

Khi budc can bang ap sudt cudi cing (ting 4p) dugc thuc hién thém, khi chira
khi metan c6 ndng d6 thip truyén vao thap hip phu thir nhit Al. Sau d6, viéc phan
phéi téng thé ndng d6 khi metan ting vé phia phan dudi cia thap duoc duy tri trong
khi phan phdi ndng do trong d6 ndng d6 khi metan ting v& phia phan dudi cta thap
hép phu thir nhit A1, trong khi viéc phan phdi ndng d6 khong déu trong phén trén ciia
thép giam di. Trong khi do, budc ting ap suét duogc thuc hién thém, khong khi khong
chira khi metan duoc cung cép tir phdn trén, do d6 viéc phan phbi ndng do tai d6 ndng
d6 khi metan tang vé phia phan duéi cta thap hip phu thir nhit A1 duoc bao toan.

Ngoai ra, 4p suit trong thap cang giam thi ‘téc d6 khuéch tan khi vao thap hip
phu thtr nhit A1 trong thap hip phu thir nhit Al cang thip. Theo d6, khi hodc khong
khi c6 néng dd khi metan thép hon c6 thé dugc gift lai trong ph?m trén cia th;’xp, do do,
c6 thé xé4c dinh viéc phan phbi ndng d6 trong d6 ndng @6 khi metan ting vé phia phan
duéi cua thap hip phu thir nhit Al c¢6 khuynh hudng chénh 1&ch cao khi budc can
bang 4p sudt (ting 4p) dwgc thuc hién bing cach phan chia trong khoang thoi gian dai
hon.

Theo d6, trong budc cin bing ap suét (giam 4p), khi dwoc xa tudn tu tir bén
trong thap sao cho ndng d khi metan ting din. Nguoc lai, trong budc can bing ap

sudt (tang 4p), khi duoc din tuln tu vao thap sao cho ndng d6 khi metan giam din. Do
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d6, khi metan dugc hdi trong bude giam 4p sudt thuong duge hdi tir ving c6 ndng dd

khi metan cao nhét trong thap, do d6 c6 thé ting ndng d6 khi metan dugc hoi.

Vidu

Bén thap hip phu sau ddy dugc bd tri, va chit hip phu A1l dn A41 sau day
dwoc nap tai day. Thap hip phu duoc ni bing 6ng nhu duge thé hién trén Fig.1, do d6
cung cp thiét bi c6 ndng do khi metan. DSi véi thiét b1 lam giau khi metan nay, khi
mo ti wu duge cung cép véi luu lwong 17L/ph, va hoat dong 1am giau khi metan duoc
thé hién trong FIG.2 va 3 duoc thyc hién theo cic didu kién hoat dong sau.

Thap hip phu: Hinh tru (dudng kinh trong: 54 mm, thé tich: 4.597 L)

bbn thap

Chét hap phu: Than hoat tinh

Thu duoc béng cach st dung, nhu vat liét cacbon, cacbua dugc tao thanh b%mg
cach cacbon héa tir khi nito & nhiét d6 600°C va nghién cacbua dé c6 dudng kinh hat
1a tir 1 dén 3 mm, va hoat hoa vat liéu cacbon theo ap suét khi quyén trong d6 10 dén
15 % thé tich 13 hoi nudce, 15 dén 20 % thé tich 14 cacbonic va nito 1 chit con lai &
nhiét 46 860°C bing 10 hoat hoa dong ddng bd ¢6 dudng kinh trong 13 50 mm.

Pudng kinh 18 rdng: 8,5 A (dudng kinh 16 rdng trung binh dugc do bing
phuong phap MP)

Thé tich 18 réng: 0,45 ml/g (dugc do bing phuong phap HK)

Ti 18 thé tich 15 rdng v6i dudng kinh 18 rdng trung binh 13 nhé hon hoic bing
10 A so v6i téng thé tich 15 rdng 14 83% (ti 18 luong hip phu nito tai 4p sudt twong dbi
12 0,013 hozc thip hon 13 twong dwong)

Dién tich bé& mit cu thé: 1025 mz/g (dién tich bé mit cu thé duge do béng
phuong phap BET)

Kha ning hip phu khi metan tai diéu kién ap suAt khong khi va ¢ 289 K 1a: 27
NmlL/g

Khi mé t6i vu: khi metan 20%

Nito: 80%

Diéu kién hoat dong:

Téc d6 dong: 17 L/ph

Ap suét hap phu khi (4p sut mdy): 14 kPa

Ap suét giai hip phu khi (4p sudt may): -99 kPa
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Piéu kién hoan thanh budc hip phu: cho dén khi ndng do khi metan trong khi
thai dat 3 % thé tich (144 s)

Do d6, khi metan c¢6 ndng do 13 57,1 % thé tich thu dugc 5,1 L/ph nhu khi
thanh phim.

Vidusosanh 1:

So sanh véi ba thap PSA

Pé danh gia hiéu suét cta thiét bi lam giau khi metan trong sang ché, hoat dong
lam giau khi metan dugc thuc hién bing thiét bi PSA thong thuong. Cu thé, ba thap
hép phu sau Al dén A3 duogc b tri va chét hip phu sau ddy A1l dén A31 dugc nap
dly trong d6. Thap hip phu Al dén A3 duoc ndi bang éng nhu duoc thé hién trén
Fig.6, do d6 cung cip thiét bi lam giau khi metan. D4i véi thiét bi 1am giau khi metan
nay, khi mé téi vu dugc cp véi tbe dd dong 17 L/ph, va hoat dong 1am gidu khi metan
duoc thé hién Fig.7 va Fig.8 dugc thuc hién theo céc diéu kién hoat dong sau. Luu y
rang Fig.6 dén Fig.8, cAu hinh twong ty nhw phuong 4n truée d6 (Fig.1 dén Fig.3)
duoc hién thi béng céc sb va tén tham chiéu trong tu va mo ta ctia n6 dugc lugce bo.

Thép hép phu: Hinh tru (dwdng kinh trong: 54 mm, thé tich: 4,597 L)

03 thap

Chét hap phu: Than hoat tinh (tuong tu Don)

Khi mé t6i wu: khi metan 20%

Nito: 80%

Didu kién hoat dong:

Tbc do dong: 17 L/ph

Ap suét hip phu khi (4p sudt may): 14 kPa

Ap suét giai hap phu khi (4p suit may): -99 kPa _

Didu kién hoan thanh buéc hip phu: cho dén khi néng d6 khi metan trong khi
thai dat 3 % thé tich (179 s)

(tuong ty nhu Vi duy)

Do d6, khi metan c6 ndng d6 13 54,1 % thé tich thu dugc & tdc d6 dong 5,4 L/ph
nhu khi thanh phim.

Viéc so sanh gitra cac két qua nay chi ra ring viéc thuc hién phuong phap lam

gidu khi metan theo sang ché nhu dugc md ta trong Pon sang ché rat ngin thoi gian
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can dé két thic budc hip phu, nhung ndéng d6 khi metan cia khi thanh phdm thu duoc
tang 1én khoang 3%, khién cho n6 c6 thé lam gidu khi metan & ndng do cao.

Ngoai ra, c6 thé thiy ring trong khi tai cia bom chin khong bang 67 kPa trong
Pon so sanh 1, thi khi metan dwoc giai hip phu c6 tai khoang 38 kPa trong Pon séng
ché, va téc d6 dong ciia khi thanh phim thu duoc khong thay dbi dang k&, khién cho

n6 c6 thé giam thiéu dang ké cong suét cin thiét cho hoat dong lam gidu khi metan.

Vi du so sanh 2

Téc dong 1én ché d6 1ap duong can bing 4p sudt trong budc can bing ap suit

Khi thyc hién phwong phéap 1am gidu khi metan néi trén, hoat déng cén bang ap
sudt dugc thuc hién tai phan phia trén cua thap hip phu va viéc tic dong lén hiéu qua
lam giau khi metan theo phwong tai d6 hoat dong cin bing ap suit duoc thuc hién
dugc kiém tra.

Cu thé, thiét bi lam giau khi metan dugc tao thanh theo cach twong tu nhu trong
Don sang ché (Fig.1) ngoai trir bd can bing ap suit 5 duoc tao thanh bing cach cung
cip dudng can bing ap sudt thip hon L16 dén L46 bao gdm van chuyén mach V16
dén V46 phia du6i thap hip phu Al d&én A4 va cung cip dudong van chuyén L56 dé nbi
céc dudng can bing ap sudt L15 dén L45 va dudong can bang ap sudt thdp hon L16 dén
L46, nhu duogc thé hién trén Fig.9. Thiét bi lam giau khi metan dugc cdu hinh sao cho
khi bén trong thap c¢6 thé dugc chuyén tir phia trén va phia dudéi cia thip hip phu bét
ki Al dn A4 sang phia trén va phia dudi ciia mét trong céc thap hip phu khac Al dén
A4 nhdr diéu khién viéc chuyén dbi ciia van chuyén mach V11 dén V46.

Bang 1 thé hién két qua so sanh ndng d6 khi thanh phdm thu dugc theo cdu hinh
nay nho thay d6i ché d6 truyén nham chuyén khi tir thép hép phu dang thyc hién budc

cin bang 4p suét (giam 4p) sang thép hép phu khac dang thuc hién budc can biang ap

sudt (ting ap).
[Bang 1]
Budc cin bang ap sut cudi cling (giam
5 . 5 . , Cao—
ap) — Budc can bang 4p suat ban dau | Thap — Thap T Cao — Cao
ap

(ting 4p)

Budc can bang ap suit ban dau (gaim

Thip — Thip | Cao— Cao | Cao — Cao

ap) — Bud6c can bang 4p suat cudi
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cung (ting ap)
Nong d6 khi metan trong khi thanh

, ) 479 . 54.1 57.1
pham (% the tich)
Thoi gian hip phu (s) 123 148 144
Toc d6 hdi (%) 92.9 92 90

Tir Bang 1, ¢6 thé thiy rang trong trudng hop thuc hién phuong phap lam giau
khi metan duoc md ta trén, ché do trong d6 khi trong thap duoc truyén tir phan trén
sang phén trén dugc dic biét vu tién khi ché do truyén nham chuyén khi tir thap hép
phu dang thuc hién budc can bing ap suét (giam ap) sang thap hdp phu khéc dang thuc
hién budc cin bang 4p suét (ting ap).

Do d6, trong trudng hop thuc hién mdi budc can bing &p sudt (giam 4p) va
budc cin bing ap suét (ting 4p) trong ca hai giai doan, viéc cai thién gin 10% d tinh
khiét cua khi metan trong khi thanh phidm quan sat dugc khi so sanh véi phin phia
dudi cta thap hip phu dugc ding dé chuyén khi trong bude can bang 4p suit bit ki. Su
két hop khéc nhau ciling dugc thuc hién va don cia sang ché thé hién d6 tinh khiét cua
khi metan cao tht hai 12 trudng hop duoc md ta trong Sang ché 2 trong d6 viée chuyén
khi duge thue hién tir phin phia trén cta thap hip phu dang thuc hién budc cin bing
ap sudt cudi cing (giam 4p) sang phin phia duéi cta thap hip phu dang thuc hién
budc cin bang 4p suit ddu tién (ting 4p) va viéc chuyén khi dugc thuc hién tir phan
phia trén cta thap hip phu dang thuc hién budce can bang 4p sudt ban dau (giam ap)
sang phan trén ca thap hap phu dang thuc hién budc can bang ap suét cubi cing (ting
ap). Do d6, c6 thé thdy ring so v6i truong hop nay, khi thanh phdm c6 do tinh khiét

ctia khi metan cao hon khoang 3% c6 thé thu dugc.

Céac phuong &n khéc

Mic di bude can bing 4p sudt dugce thuc hién tai 4p suit khong khi trong
phuong 4n trudc, viée cung cdp quat thdi gié hodc may bom trong dudng ting ap sudt
¢6 loi thé vi tai d6 cin ting 4p suit bén trong cta thap dén gia tri cao hon twong dbi so
v6i ap sudt khong khi do né c6 thé cai thién hidu sudt hoat dong.

Mic du khi xa duoc xa tir bd xa 2 dugc xa truc tiép vao khéng khi trong
phuong 4n truéc nhung co thé 1ip binh khi xa trong dwdng xa va luu trit khi x4 tam

thoi trong d6. Khi x4 nay cling dugc st dung nhu khi c6 ap.
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Chét hip phu hip phu khi metan khong bi gi6i han béi cac trudng hop dugc md
t4 trén. Chét hip phu bt ki c6 thé sir dung hiéu qua chi cin c6 dic tinh hip phu chon
loc khi metan chura trong khi & trang thai 4p suét cao va giai hip phu khi metan dugc
hép phu & trang thai ap suét thip, va ciing c6 dic tinh wu tién giai hip phu khi khi giai
hép phu khi metan nhu dugc thé hién trén Fig.4, va bt ki chit hép phu da biét khac c6
thé 4p suét dung duoc.

Tuy nhién, c6 thé thdy ring than hoat tinh c6 du’é‘mg kinh 13 rdng trung binh 13
4.5 dén 15 A nhu duoc do bang phuong phap MP va c¢6 lugng hép phu khi metan trong
didu kién 4p suit khong khi va & 298 K 13 20 Nml/g hodc cao hon ¢6 murc d6 hidu qua
déc biét cao khi thuc hién phuong phap lam giau khi metan dugec mo ta trén.

Mic du phuong an dugc mod ta trén thé hién vi du trong d6 bdn thap hip phu
dugc sir dung va phuong phdp lam giau khi metan twong ty cling dugc thuc hién khi
nim hoic nhiéu thap hip phu duoc sir dung.

Vi du, truong hgp sit dung nam thap hép phu, c6 thé st dung cAu hinh nhu duoc
thé hién trén Fig.10, va st dung ché do hoat dong trong Fig.11 va Fig.12. Mic dit mé
ta cu thé dugc luge bo & day, hoat dong cia phuong phap 1am gidu khi metan dugc mo
ta trén Fig.11 va Fig.12 twong Gng véi hoat dong ctia phuong phép lam gaiu khi metan
theo phuong 4n dugc thé hién trén Fig.2 va Fig.3. Trong Fig.10 dén Fig.12, c4u hinh
tuong tu nhu trong cic phuong an trude (Fig.1 va Fig.3) dugc thé hién bang sb va tén
tham chiéu tuong tu va budc cin bing ap sudt (giam &p) va budc cin bing 4p suit
(tdng 4p) s€ dugc mo ta dudi day.

Tham chiéu t6i Fig.12, gia st khi trang thai 4p suét trung gian gitta trang thai ap
sut cao trong d6 budc hip phu dwoc thuc hién va trang thai 4p suét thip trong d6
budc giam ap suét dugc thuc hién, trang thai thu nhét, thit hai va tht ba trong do ap
sudt trong cuia thap hip phu 1 khac nhau dugc thiét 14p va ap suit ting 1én theo trinh
tu nay, do d6 c6 thé thiy ring '

hoat déng chuyén khi trong mét trong sb cac thap hap phu dang & trang thai ap
sut cao sang mot thap hip thu khac trong sd cac thap hip phu dang & trang thai ap
suét trung gian véi ap sudt thip hon 4p sudt clia mét trong cac thap hap phu khién ap
sut trong mdt trong s6 cac thap hip phu sang trang thai 4p suét trung gian ctia phia c6
4p suét cao twong Umg vé6i bude cn bang 4p sudt ban dau (giam ap), tir modt trong sd

cac thap hip phu dang & trang thai 4p suit cao, nhim chuyén khi trong thap hip phu
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sang mot trong sd cac thap hép phu & trang thai ap suét thir hai nhim thu duoc trang
thai 4p suét thir nhit, va

hoat dong truyén, trong budc cn bing ap suét cudi cing (giam ép),'khi trong
mdt trong sb cac thap hip phu dang & trang thai 4p suét trung gian clia phia c6 4p suét
c6 ap suét cao hon so voi trang thai 4p suét thdp sang mot thap hép thu khéc trong s6
céc thap hip phu dang & trang thai ap sut thap khién cho 4p suét trong mot trong sd
cac thap hip phu sang trang thai 4p suét trung gian ctia phia c6 ap sudt trong (mg véi
budc can bing 4p sudt cubi cing (giam 4p) nhim chuyén khi tir mét thap hip phu dang
& trang thai 4p suét thi hai sang thap hip phu khac dang & trang thai 4p sudt thip nham
thu dugc trang thai 4p suét thir ba.

Ngoai ra, nhu budc cin bang ap sudt trung giaﬁ (giam 4p), budc chuyén khi
trong mot trong sb cac thap hap phu dang & trang thai 4p sudt thtr nhit sang mot thap
hép thu khéc trong sb cac thap hip phu dang & trang théi ap sut thir ba khién cho 4p
suét trong mot trong céc thap hip phu sang trang thai ap sudt thir hai bao gdm budc
cAn bang 4p suét (giam ap).

Ap dung twong tu cho budc can bing 4p suét (ting 4&p).

Kha nang tng dung cong nghiép
Phuong phap 1am giau khi metan theo sang ché c6 thé ap sudt dung dé phuc hoi
khi metan tr khi mé da dugc loai bd tr day déng thoi lam giau va téi sit dung khi
metan.
M ta cac ky hiéu tham chiéu
1: Bo cép
2: Boxa
3: Bo hoi
4: B ting &p suét
5: BO cin bang ap suit
Al: Thap hip phu thir nhét
A2: Thap hip phu thir hai
A3: Thap hip phu thi ba
A4: Thap hip phu thir tu
C: B diéu khién
L11: Puong cép
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L12: Pudng x4

L13: Puong hoi

L14: Pudng ting ap suit

L15: Puong cin bing ap suit
L16: Dudng cin bing ap suét phia dudi
L56: Puong binh luu

P1: Bom cép

P3: Bom chéan khong

T1: Binh chtra khi ngudn

T3: Binh chtra khi thanh phim
V11 dén V46: Van chuyén mach
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YEU CAU BAO HO
1. Phuong phap 1am giau khi metan bao gdm céc budc:

cung cip bbn hodc nhiéu thap hip phu da nap day chét hip phu dé hip phu khi
metan trong khi chira metan; va

thuc hién, d6i vai ting thap hip phu trong sb cac thap hp phu, chu trinh hip
phu chuyén dbi 4p suit PSA (Pressure Swing Adsorption), bao gbm cac budc sau:

(a) budc hip phu tiép nhan sy cung cip khi chira metan & trang thai ap suét cao
gin bing 4p sudt khong khi tir phan dudi cta thap hip phuy, viée hép phu khi metan 1én
chit hip phu va x4 khi khong duoc hip phu c6 thanh phan chinh 14 khong khi ra khoi
phn trén cua thap hip phy;

(b) budc cin bing &p suit (giam ap) dé chuyén khi khong duge hép phu con lai
trong thap hip phu da hoan thanh buéc hép phu va dang & trang thai 4p suit cao sang
thap hap phu khéc & trang thai ap suét thip hon dé dua phén trong thap hip phu sang
trang thai 4p suét trung gian;

(¢) budc gidm nén bao gdm viée giam nén chat hip phu ma da hoan thanh bude
cAn bang 4p suét (giam &p) t6i trang thai ap suét thip dé giai hdp phu khi metan da hép
phu 1én chét hip phu va thu hdi khi metan d4 néu tir phin phia dudi ciia thap hip phuy;

(d) budc can bing ap suét (ting ap), sau khi hoan thanh buéc gidm nén, nhim
tiép nhan khi khong duoc hép thu tir thap hip phu khéc. dang & trang thai ap sudt cao
hon dé dua phén trong thap hip phu sang trang thai 4p suit trung gian; va

(¢) budce tang 4p, sau khi 4p suét bén trong thap hép phu d3 dugc ting 1én nho
budc can bang ap suét (ting 4p), nham cung cip thém khi nén c6 4p sudt vao thap hép
phu tir phin phia trén cta thap hip phu dé hoan nguyén chit hip phu v& trang thai 4p
sudt cao c6 kha ning hip phu chon loc khi metan.

trong d6 chit hp phu cé:

dic tinh hap phu chon loc khi metan chira trong khong khi & trang théi 4p sudt
cao gin bing 4p sudt khong khi va giai hip phu khi metan di dugc hép phu dang &
trang thai 4p suét thip, va

dic tinh vu tién giai hdp phu khong khi khi giai hip phu khi metan,

trong d6 mot s trang thai 4p sudt khac nhau ciia thap hap phu duoc thiét 1ap
nhu c4c trang théi 4p suit trung gian,

trong d6 budc can bang ap suét (giam 4p) bao gdm:
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(b-i) budc can bing 4p sudt ban ddu (giam 4p) dé chuyén khi khong.duge hép
phu & trong thap hip phu & trang thai ap sudt cao sang mot thap hép phu khac trong s
cac thap hip phu & trang théi 4p suét trung gian v6i 4p suit thap hon tinh trang ap suét
cao d& dua 4p sut trong thap hip phu & trang thai ap suét cao sang trang thai 4p suét
trung gian cia phia c6 4p suét cao; va

(b-ii) budc cin bang 4p suit cudi cing (giam 4p) nhim chuyén khi khong dugc
hép thy trong thap hip phu dang & trang théi 4p suét trung gian cia phia ¢6 p suit cao
v6i &p sudt cao hon so véi trang thai ap suét thip sang mot thap hip phu khéc trong sd
céc thap hip phu dang & trang thai ap suét thip dé dwa ap suét trong thap hdp phu &
céc trang thai ap suét trung gian cla phia c6 ap sudt cao sang trang thai 4p suét trung
gian clia phia c6 ap suét thip,

trong d6 budc cin bing 4p suit (ting 4p) bao gom:

(d-1) buGc can bing ap sudt ban dau (ting 4p) dé tiép nhan khi khong dugc hép
phu tai mét trong sd cac thap hép phu & trang thai ap sudt trung gian cta phia c6 ap
suét cao vao thap hip thu & trang thai 4p sudt thap dé dua 4p suét trong thap hap phu &
trang thai 4p suét thip sang trang théi 4p sudt trung gian ctia phia c6 4p suét tﬁép ;va

(d-ii) budc cin bang 4p sudt cudi cing (ting 4p) tiép nhan, vao thip hép phu &
trang thai 4p suét trung gian ctia phia c6 ap sut thip, khi khong duoc hép phu trong
mdt thap hip thy trong sd cac thap hip phu khac & trang thai 4p sudt cao khién cho 4p
suét trong thap hip phu & trang thai 4p sudt trung gian cia phia c6 ap suit thip sang
trang thai 4p sut trung gian ctia phia c6 4p suit cao, va

trong d6 viéc chuyén khi khéng dugc hép phu tir mot trong s§ cac thap hip phu
thue hién budc cin bing 4ap suét (giam 4p) sang mot thap hép thu khéc trong sb céac
thap hip phu dang thuc hién budc can biang ap suét (ting 4p) bao gdm viéc chuyén khi
khong dugc hip phu tir phan trén ctia mét trong s6 cac thap hép phu thyc hién viéc can
bing 4p sut (giam ép) dén phén trén cia mot thap hap thu khéc trong sd céc thap hép

phu thuc hién viéc can bang ap sudt (tang &p).
2. Phuong phép 1am giau khi metan theo diém 1,

trong d6 budc can bang 4p suit (giam ap) bao gbm budc cin bing ap suit ban

dau (giam 4p) va budc can bang ap suat cudi cung (gidm 4p) va budce cin bing ap suat
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(ting 4p) bao gdbm budc can bang dp sudt ban dAu (ting 4p) va budc can bing ap suit
cudi cing (ting ap),

khi khong dugc hip phu dugc x4 ra tir phin trén cta mot trong s cac thap hip
phu trong budc cin bing ap suit ban dau (giam 4p) duoc cung cip cho phén trén ctia
mdt trong céac thap hdp phu khac dang thuc hién budc can bang 4p suét cudi ciing (ting
ap), va |

khi khong duge hp phu duoc xa ra tir phin trén ctia mot trong s& cac thap hip
phu trong budc can bang ap sudt cudi ciing (giam 4p) dugc cung cip cho phén trén ctia
mdt trong cac thap hip phu khac dang thuc hién budc can bang 4p suét ban ddu (ting

ap).

3. Phuong phép lam giau khi metan theo diém 1 hoic 2,
trong d6 khi chira khi metan chira it nhét mot khi duge lva chon tir khi mé than,

khi sinh hoc, khi chuyén hoa va khi tu nhién.

4. Phuong phap lam giau khi metan theo diém bét ky trong s cac diém tir 1 t6i 3,
trong d6 chét hép phu chira it nhit mot thanh ph'?m duoc lva chon tir nhém chira
than hoat tinh, d4 zeolit, silicagel va hop chét hitu co kim loai c6 dudng kinh 16 rong
trung binh ndm trong khoang tir 4,5 dén 15 A dugc do bang phwong phap MP va ¢
luong hip phu khi metan trong didu kién ap sudt khong khi va & nhiét 6 298 K 13 20

Nml/g hogc cao hon.
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