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(54) HE THONG LOAI BO KHI AXIT KHOI DONG KHi THO

(57) Sang ché dé cap den hé thdng (200) loai bo khi axit khoi dong khi tho. He théng (200)
bao gdm thap chung cit 1am lanh sau (240). Cot chung cit 1am lanh siu (240) nhan dong
khi chua da loai nudc dugc lam mat (236), va tach dong khi nay thanh dong khi dinh thép
(246) gdm chu yéu metan, va dong khi axit hoa long & day (248) gdm chu yéu cacbon
dioxit. Ngoai ra, hé théng néu trén con bao gom diy cac bo tiép xtic dong song song. Cac
bd tiép xtic dong song song nay cé thé duge dit ndi tiép nhau dé nhan dong khi axit day
(248) va thu hoi khi metan bat ky duoc cudn theo. Ngoai ra, hodc theo cach khéc, bo tiép
xuc dong song song c6 thé duoc dit ndi tiép nhau dé nhan dong khi dinh thap (246), va 1am
sach dong khi nay bang cach sir dung chat 1ong hdi lwu nhu metan. Trong truong hop nay,
khi da khir luu huynh tiy y duoc hoa 1éng va phan phéi dé ban trén thi truong hodc duge
st dung lam khi nhién li€u tai chd.
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Linh vie ki thuit dwoe dé cap

Sang ché dé cap dén linh vuc tach chit long. Cu thé hon, sang ché @ cap dén
quy trinh tach cacbon dioxit va c4c khi axit khac khoi dong chat luu hydrocacbon.
Tinh trang ky thuit ciia sang ché

Phén nay nham gidi thiéu c4c khia canh khac nhau cia tinh trang k¥ thuét. Thao
ludn nay dugc tin 1a c6 tdc dung hd trg viée tao ra kién thuc co ban dé dé dang hiéu
dugc céac khia canh cu thé cia noi dung sang ché dugc boc 16. Do d6, nén hidu rang
doan nay nén dugc doc theo cach nay, va khong céan thiét phai 1a tinh trang ky thuét.

Viéc san xuét cac hydrocacbon tir via thuong két hop véi viée san xut ngau
nhién cic loai khi khong phai hydrocacbon. Cac khi nay chira tap chat nhu cacbon
dioxit (CO2) va hydro sulfua (HS). Khi H2S va CO; duoc tao ra duéi dang mot phan
cua dong khi hydrocacbon (nhu metan (C1) hodc etan (C»)), dong khi nay doi khi duoc
goi 1a "khi chua".

Khi chua thudng dugc xir Iy dé loai bd CO», HaS va cac tap chat khéc truée khi
duoc dan xudi dong dé tiép tuc xr Iy hodc ban. Sy loai bo khi axit tao ra dong khi
hydrocacbon "da khir luu huynh". Dong khi da khit luu huynh c6 thé dugc sir dung
lam nhién liéu chdp nhan dugc vé moi truong hodc lam nguyén ligu cho thiét bi hoa
chét hodc khi dén 16ng. Dong khi da 1am sach c6 thé dugc lam lanh dé tao thanh khi tu
nhién héa 16ng (LNG, liquefied natural gas).

Quy trinh tach khi tao ra van dé lién quan dén sy loai bo céc tap chét dugc tach.
Trong mét vai trudng hop, khi axit duge c¢6 dic (cht yéu gdm HaS va CO;) duoc din
dén bo phan thu hdi Iuu huynh ("SRU", sulfur recovery unit). SRU bién déi H,S thanh
luu huynh nguyén td. Tuy nhién, trong mot s6 khu vuc (vi du, viing bién Caspian Sea),
viéc san xuét lvu huynh nguyén t6 bd sung khong thich hop do thi trudng bi han ché.
Do do, hang tri€éu tin Iuu huynh dugc duy trir trong céac khdi 16n, trén mat dat trong mot
s6 khu vuc trén thé gi6i, ddng chu y nhét 1a Canada va Kazakhstan.

Mic du luu huynh dugc du trit trén mat dat, nhung khi cacbon dioxit dong hanh
v6i khi axit thuong duge thoat ra ngoai khong khi. Tuy nhién, thuc té d6i khi khong

mong mubn CO, thoat ra. Mot gidi phap dugc dé xudt dé giam thiéu phat ra CO; 1a
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quy trinh dwgc goi la phun khi axit ("AGI", acid gas injection). AGI c6 nghia 13 céc
khi chtra nhiéu Ivu huynh khong mong muén duge phun lai vao via ngim dudi didu
kién 4p sudt va dugc cd 1ap dé co thé su dung sau d6. Theo cach khac, khi cacbon
dioxit c6 thé duoc st dung dé tao ra ap suét via nhan tao cho hoat dong thu hoi dau
tang cuong.

D¢ thuan tién cho AGI, mong mudn c6 thiét bi xir 1y khi c6 thé tich cac thanh
phan khi axit ra khoi khi hydrocacbon mot cach hiéu qua. Mot sd via khi tu nhién
khong chi chua ty 1é hydrocacbon twong d6i thip (vi du, nhd hon 40%) va ty 1 phan
trdm khi axit cao, chi yéu 13 cacbon dioxit, ma con gdm hydro sulfua, cacbonyl sulfua,
cacbon disulfua va cidc mercaptan khac nhau. Trong cac trudng hop nay, viée xir Iy khi
1am lanh sau c¢6 thé duoc sir dung hitu ich.

Su xir Iy khi lam lanh sau 1a quy trinh chung cét d6i khi dugc si dung dé tach
khi. Tuy nhién, céc thdp chung cdp lam lanh sau truyén théng c6 thé cong kénh
va/hodc gy ra van dé vé phan phéi trong lwgng cho cac binh hodc via & ngoai khoi.
Hon nita, ddi véi dong khi c6 mtc CO; cao bét thuong (vi dy, 16n hon khoang 30%
mol), c¢6 thé can phai xir 1y thém dé loai bd metan ma bi cudn theo trong dong chit
16ng & d4y, hodc dé loai bo cacbon dioxit ma bi cudn theo trong dong khi dinh thap.

Ngoai ra, tdn tai cac thach thac dbi véi su chung cAt lam lanh sau céac khi chua.
Viduy, & n(‘A)ng dd CO; cao hon, vi du, 16n hon khoang 5% mol tai téng ap suét nhé hon
khoang 700psig (4830Pa), CO2 c6 thé dong bang thanh chit rin trong thap chung cit
lam lanh sdu. Sy tao thanh CO, du6i dang ran pha vo quy trinh chung cét lam lanh
sdu.

Do dé, can co6 hé théng chung cAt 1am lanh sau cai thién giai quyét duoc mot
hodc nhiéu vin dé néu trén.

Ban chit ky thuit cia sang ché

Sang ché dé xuat hé thdng loai bo khi axit khoi dong khi thd, hé théng nay bao
gdm céc thanh phan tir (a) dén (e): (a) binh loai nuéc dé nhan dong khi tho, va tach
dong khi tho thanh dong khi thd da loai nudc va dong bao gébm v& co ban chit luu
trong nuéc, (b) bo trao d6i nhiét d& lam mat dong khi da loai nude va giai phong dong
khi chua da dugc 1am mat, (c) thap chung cdp lam lanh sdu nhan dong khi chua dugc
lam mat, va tach dong khi chua dwgc lam mét thanh (i) dong khi & trén gdm chu yéu

metan, va (ii) dong khi axit héa 1éng & ddy gom chu yéu cacbon dioxit, (d) bo tiép xuc
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dong song song cubi ciing, va (e) bd tiép xuc dong song song thir nhat.

Trong mdt hodc nhidu phuong 4n, hé théng theo sang ché sir dung bod phan
chung cit dudi ma duoc giam dang ké vé kich thudc so vé6i céc hé thong truyén théng.
Trong mét s6 phuong 4n, bd phan chung cét duoc loai bo hoan toan. Trong mot hodc
nhiéu phuong an, hé théng duoc tao két chu sao cho khi metan cudn vio dong chét
16ng lanh ddy dugc thu hdi bing cach st dung day thiét b tach dong song song nhd, va
duogc din huéng lai tro vao trong phén lam lanh d3 diéu chinh. Trong mdt hodc nhiéu
phuong én, hé théng dugc tao két ciu sao cho khi cacbon dioxit cudn vao dong khi
metan & trén dugc thu giit bang cach sir dung day thiét bi tach dong song song nho, va
dugc dan hudng lai tré vao trong bd phan lam lanh da diéu chinh.

Ngoai ra, sang ché con d& xuét phuong phap st dung hé thng loai bo khi axit
khoi dong khi tho.

M0 ta van tit cac hinh vé

bé sang ché co thé duoc hiu rd hon, cac vi du minh hoa nhét dinh, biéu dd
va/hoic biéu d6 tién trinh duge kém theo ban mo ta. Tuy nhién, luu ¥ rang, cac hinh vé
chi minh hoa cac phuong an thuc hién duge chon loc theo sang ché, va do do6 khong
dugc coi la lam giéi han pham vi ctia sang ché, vi vay sang ché c6 thé co cac phuong
an thuc hi¢n va cac mg dung c6 hiéu qua tuong tu khéc.

Fig.1 1a hinh chiéu bén cua thap chung ct 1am lanh nhanh theo mot phuong an
thyc hién. Dong khi tho da 1am lanh duoc phun vao ving déng bang trung gian dugc
diéu chinh cua thap.

Fig.2 1a biu dd dudi dang gian db thé hién thiét bi xi 1y khi dé loai b6 khi axit
khoi dong khi theo mot phuong an thyc hién ciia sang ché. Thiét bi xi 1y khi nay st
dung nhiéu b tiép xuc dong song song dé thu hdi metan tir dong khi axit day.

Fig.3 la biéu d6 duéi dang gian dd thé hién thiét bi xt 1y khi dé loai bo khi axit
khoi dong khi trong mot phuong an thuc hién khéc ciia sang ché. Thiét bi xuit ly khi st
dung day céc bd tiép xuc dong song song dé tiép tuc lam sach metan tir dong khi axit
dinh thap.

MG ta chi tiét sang ché
Céc dinh nghia

Nhu dugc st dung trong ban mo té&, thuat ngt "hydrocacbon" chi hop chit hiru
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co chi yéu gdm, néu khong chi riéng, cac nguyén té hydro va cacbon. Hydrocacbon
thudong nam trong hai 16p: hydrocacbon béo, hodc hydrocacbon mach thang, va
hydrocacbon vong, hodc hydrocacbon vong kin, gdm céc terpen vong. Cac vi du vé
cac vat liéu chira hydrocacbon gém dang khi tu nhién bat ky, dau, than d4, va bitum c6
thé duoc sur dung duéi dang nhién li€u hodc dugc nang cép thanh nhién liéu.

Nhu dugc sir dung trong ban md ta, thust ngit "chat luu hydrocacbon" chi
hydrocacbon hodc hdn hop cic hydrocacbon ma 1a chét khi hodc chét long. Vi du, chét
luu hydrocacbon ¢6 thé gdm hydrocacbon hodc hdn hop cac hydrocacbon 1a chét khi
hogc cht 16ng & trang thai hinh thanh, & trang thai xt 1y hodc cac didu kién xung
quanh (nhiét do 15°C va 4p suét latm). Cac chét luu hydrocacbon c6 thé goém, vi du,
dau, khi tu nhién, metan via than, diu d4 phién, diu nhiét phan, khi nhiét phan, san
phim nhiét phén cua than, va cac hydrocacbon khéac & trang thai khi hodc long.

Thuat ngit "thiét bi chuyén khéi" chi vat thé bt ky nhan chét Iuu duoc tiép xic,
va chuyén cac chét luu nay dén céac vit thé khac, vi du thong qua dong trong luc. Mot
vi du khong gi¢i han 1a khay chung cit cac thanh phan nhat dinh. Vi du khac 1a khéi
dém ludi.

Nhu dugc st dung trong ban md ta, thuit ngit "chét luu" dé cap dén chét khi,
chat 16ng, va hdn hop cua chét khi va chét 16ng, cling nhu hdn hop cua chit khi va chit
rén, va hdn hop clia chat 16ng va chat rin.

Nhu dugce st dung trong ban md ta, thuét ngit "hydrocacbon cé thé ngung tu"
co nghia la cac hydrocacbon ngung tu & nhiét do khoang 15°C va ép suét khi quyén
tuyét dbi. Céc hydrocacbon c6 thé ngung tu gdm, vi du, hdn hop cda céac hydrocacbon
¢6 sd nguyén tir cacbon 16n hon 4.

Nhu dugc st dung & ddy, thuat ngit "hydrocacbon ning" chi cac hydrocacbon
¢6 hon mdt nguyén tir cacbon. Vi du chinh bao gdm etan, propan va butan. Cac vi du
khic bao gdm pentan, cac chit thom hodc diamondoid.

Nhu dugc sir dung trong ban md ta, thuit ngit "hé thdng 1am lanh chu trinh
khép kin" c6 nghia 1 hé thdng lam lanh bét ky trong d6 chit luu van chuyén bén ngoai
nhu propan hogc etylen duge st dung lam chit 16ng 1am mat dé lam lanh dong metan
dinh thap. Hé thong nay ngugce lai v6i "hé thdng 1am lanh chu trinh mé" trong d6 mot

phan ciia dong metan dinh thap dugc st dung dudi dang chét luu van chuyén.
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Nhu dugce st dung & day, thuat ngir "thiét bi tiép xuc dong song song" hodc "bd
tiép xuc dong song song" c¢6 nghia la binh nhédn (i) dong khi va (ii) dong dung moi
hodc khi héa 1éng riéng theo cach trong d6 dong khi va dong dung méi (hoic khi hoa
16ng) tiép xuc voi nhau trong khi chay cuing huéng bén trong thiét bi tiép xuc. Vi du
khong han ché bao gém may phun va thiét bi két tu, hodc mdy tron tinh két hop véi
thiét bi khir hoa 16ng.

"Khi khong hap phu" c6 nghia 1a khi khong bi hip thu nhidu béi dung méi hoic
khi héa 18ng trong qua trinh 1am sach khi.

Nhu dugc sir dung trong ban md ta nay, thuat ngit "khi tu nhién" chi khi nhiéu
thanh phén thu duoc tir giéng dau tho (khi két hop) hodc tr via chtra khi ngdm (khi
khong két hop). Thanh phan va ap suét cta khi ty nhién c6 thé thay ddi dang ké. Dong
khi t nhién dién hinh chita metan (C:) lam thanh phan chinh. Dong khi ty nhién ciing
¢6 thé chira etan (C2), cac hydrocacbon trong lugng phén t cao hon, va mdt hoidc
nhiéu khi axit. Khi tu nhién cling c6 thé chira lugng nhd tap chét nhu nudc, nito, sap,
va dau tho.

Nhu duge stt dung trong ban md ta nay, "khi axit" c¢6 nghia 1 khi bat ky hoa tan
trong nudc tao ra dung dich axit. Cac vi du khong han ché vé& khi axit gdém hydro
sulfua (H2S) va cacbon dioxit (CO2). Hop chét chtra luu huynh bao gém cacbon
disulfua (CS>), carbonyl sulfua (COS), mercaptan, hodc hdn hgp cua chung.

Thuét ngit "dung mdi 16ng" c6 nghia 1a chit luu trong pha vé co ban long ma ¢6
xu hudng hép thyu céac khi axit, tir 46 loai bé ho#c "lam sach" it nhét mot phén cua cac
thanh phan khi axit tir dong khi. Dong khi c6 thé 1a dong khi hydrocacbon ho#c dong
khi khac, vi du dong khi ¢6 nito.

"Dong khi da khtt luu huynh" chi dong chét luu trong pha khi ma c¢ it nhit mot
phﬁn clia cac thanh phan khi axit dugc loai bé.

Nhu dugce st dung trong ban mé ta nay, thuat ngit "nghéo" va "giau" ddi véi su
loai bd chat 1éng hip phu cua thanh phan khi chon loc tur dong khi, mang tinh tuong
ddi, 1an luot am chi mc ham lugng it hon hodc 16n hon clia thanh phan khi dugc
chon. Cac thudt ngit tuong ang "nghéo" va "giau" 1an luot khong nhat thiét phai chi
hodc yéu cau hodc la chit 16ng hip phu hoan toan khong c6 thanh phan khi duge chon,

hoic khong thé hap thu nhiéu hon thanh phan khi duoc chon.
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Thuat ngit "dong khi thd" chi dong chét Ivu hydrocacbon trong d6 cac chat luu
vé co ban trong pha khi, va khong trai qua cac budc dé loai bd cacbon dioxit, hydro
sulfua, hodc céc thanh phin axit khac.

Thuat ng@t "dong khi chua" chi dong chét luu hydrocacbon trong d6 cac chit
Iuu vé co ban trong pha khi, va chia it nhit 3% mol cacbon dioxit va’hodc hon 4 ppm
hydro sulfua.

Nhu dugc str dung trong ban mo ta, thuét ngtr "dudi mit dat" chi téng dia chit &
bén duéi bé mat trai dat.

Heé théng loai bo khi axit

Sang ché dé xuét hé thdng loai bé khi axit khoi dong khi tho. Theo mdt phuong
an thuc hién, hé théng gém thtr nhét binh loai nuéc. Binh loai nuéc co thé 1a binh st
dung glycol hodc héa chit khac dé loai bé nuée hodc nudc mudi khoi dong khi
hydrocacbon. Binh loai nuéc nhan dong khi tho, va tach dong khi thd thanh dong khi
thd da loai nuée va dong chira vé co ban chét luu trong nuée.

Hg thong con bao gdm b trao dbi nhiét. Bo trao ddi nhiét nhan dong khi tho da
loai nuéc va lam mat dong khi nay théng qua bd trao ddi nhiét ¢6 chit Iwu 1am mat
hodc co cdu khac. Bude lam mat ¢6 thé bao gém, vi duy, st dung van gidn ng. BO trao
ddi nhiét giai phong dong khi chua da 1am mat.

Hé théng con bao gbm thap chung cit 1am lanh sAu. Thap chung cét lam lanh
sau tot hon 1a thap CFZ™, nhu dugc thao luan duéi ddy. Thap chung ct lam lanh siu
nhén dong khi chua da lam mét, va tach dong khi nay thanh (i) dong khi dinh thap gém
cha yéu metan, va (ii) dong khi axit hoa 16ng & day gdm chu yéu cacbon dioxit.

Hé théng con g6m bo tiép xtc dong song song cudi cing. Bo tiép xtic nay duogc
tao két cAu dé nhan dong khi hoa 16ng & ddy, hodc chét 1ong tir khay noéng chay tuy y.
Do d6, bd tiép xtic nay c6 thé dugc goi 1a b tiép xtic dong song song bén dudi cudi
cing. Bb tiép xuc dong song song cudi cliing cling nhan dong khi da lam giau metan
mdot phan tir bd tiép xuc dong song song trudc.

Bo tiép xiic nay tao ra sy tron nhanh gilta dong khi axit hoa long & day va dong
khi da 1am gidu metan mot phan. Tir d6, bd tiép xtic nay giai phong dong khi da lam
gidu metan cudi cung trd vao trong thap chung cét lam lanh sau. Ngoai ra, bd tiép xuc

nay con gidi phong chat 1ong khi axit da giai hdp mot phan thir nhAt.
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Hé thdng gdm thém bd tiép xtic dong song song thir nhat. Bo tiép xuc dong
song song thir nhit dugc tao két cdu dé nhan khi da giai hip, vi du tir ndi dun lai.
Trong mdt khia canh, khi da giai hdp 13 cacbon dioxit. Bo tiép xuc dong song song th
nhét ndi tiép vai bd tiép xuc dong song song bén duéi cudi cing. Do d6, bd tiép xtic
dong song song thi nhit c6 thé duge goi 1a bo tiép xuc dong song song bén dudi thir
nhét. Bo tiép xuc dong song song thir nhit ciing nhan dong khi da giai hdp mot phén
thir hai tir bd tiép xtic dong song song tht hai. Trong mot khia canh, chit long chira khi
axit da giai hdp mot phén thir hai gdm khoang 98% mol cacbon dioxit hodc 16n hon.

B tiép xtic dong song song nay tao ra sy trdn nhanh giita khi axit cAt va chit
16ng chira khi axit da giai hap cudi cung. Tir do, bd tiép xuc dong song song thir nhat
gidi phong chét 1ong chira khi axit da giai hip. Bo tiép xuc dong song song thir nhit
cling giai phong dong khi da 1am giau metan mot phan vao trong bd tiép xuc dong
song song thir hai.

Tét hon 13, phan nhidu cta chit 16ng chtra khi axit da giai hap cudi cung dugc
phun vao trong via duéi mit dat thong qua mot hodc nhidu giéng phun khi axit. Tuy
nhién, mot phan cua chét 16ng chira khi axit da giai hap cudi cung c6 thé duoc chuyén
dong va téi str dung lam khi giai hp bang cach dwa vao ndi dun lai.

He¢ thdng ciing c6 thé chi ¢6 hai bd tiép xic dong song song dé xir Iy dong khi
axit hoa 1éng ¢ day. Trong truong hop ndy, bo tiép xtc dong song song cudi clng la
b6 tiép xtic dong song song thtr hai va b tiép xuc dong song song trudc 1a bd tiép xtc
dong song song thir nhat. Hon nita, dong khi da lam gidu metan mot phan thi nhét
duoc giai phong boi bo tiép xuc dong song song thir nhét 1a dong khi da lam giau
metan mdt phin dugc nhan béi bd tiép xtic dong song song cubi cung. Ngoai ra, chét
16ng chira khi axit da giai hip mot phan thir nhat duoc nhan boi bo tiép xtic dong song
song cudi cing 1a chét 16ng chira khi axit d giai hip mot phén tht hai dugc nhén bai
b6 tiép xuc dong song song thir nhét.

Theo céach khac, hé thdng ciing c6 thé c6 ba bd tiép xuc dong song song dé xur
ly dong khi axit héa long & day. Trong trudng hop nay, b tiép xuc dong song song
trude 1 bd tiép xac dong song song tht hai. Sau d6, bd tiép xuc dong song song thur
hai dugc tao két cAu dé nhan dong khi da 1am gidu metan mot phin thi nhét tir b6 tiép

xtic dong song song thir nhat, va chét long chira khi axit hoa 16ng mot phan tht nhét tur
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b6 tiép xtc dong song song cudi cing. Tiép theo, bd tiép xtic dong song song thtr hai
giai phong dong khi di lam gidu metan mot phan tha hai vao trong bo tiép xtc dong
song song cudi cling, va chit 16ng chira khi axit da giai hdp mét phan tht hai vao trong
bo tiép xuc dong song song tht nhat.

Theo céch khéc, hé thdng c6 thé c6 hon ba bd tiép xuc dong song song dé xu ly
dong khi axit ddy. Bo tiép xuc dong song song cudi clng, cac bd tiép xiic dong song
song trung gian bat ky, b tiép xic dong song song thit hai va bo tiép xiic dong song
song thir nhit dugc sip xép ndi tiép nhau dé phan phdi chét long chtra khi axit da giai
hap tuwong (mg & dang chét 1ong chira khi axit gidu CO; tang dan. Pdng thoi, bo tiép
xtc dong song song thit nhit, bo tiép xuc dong song song thir hai, bd tiép xuc dong
song song trung gian bat ky, va bd tiép xtc dong song song cudi cing dugc sap xép
lién tiép nhau dé phan phdi cac dong khi di lam giau metan tuong Gng la cac dong khi
da lam gidu metan tang dan.

Trong hé théng bat ky trong sd cac hé théng nay, thap chung cét lam lanh siu
¢6 thé c6 khay nong chay & duéi vung lam lanh. Khay néng chay nhan huyén phu lanh
chira cic thanh phan khi axit, va sau dé phan phéi huyén phu nay t6i thiét bi tiép xuc
dong song song bén duéi cudi ciing 1a dong khi axit hoa 16ng & day.

Hg thong khéc dé loai bo khi axit khoi dong khi tho duge dé xuat. Hé théng bao
gdm binh loai nuéc dé nhan dong khi thd, va tach dong khi thé thanh dong khi tho da
loai nu6c va dong chira vé co ban chit luu trong nudc. Ngoai ra, hé théng bao gdm bd
trao d6i nhiét dé 1am mét dong khi tho da loai nude, va giai phong dong khi chua da
dugc lam mat.

Hé thdng con bao gdm thap chung cit 1am lanh sau. Thap chung cét 1am lanh
séu t6t hon 1a thap CFZ™, vi du ct duge noi t6i dudi day. Thap chung cit lam lanh
sau nhén dong khi chua da dugc 1am mat, va tach dong khi nay thanh (i) dong khi dinh
thap gdm chii yéu metan, va (ii) dong khi axit hoa 16ng & day gom chu yéu cacbon
dioxit.

Hé théng gdm thém bd tiép xtic dong song song thir nhit. Bo tiép xuc dong
song song thk nhét duoc tao két ciu dé nhan khi da giai hép ¢ dinh thap. Do d6, bd
tiép xtic nay co thé dugc goi 12 bo tiép xtic dong song song bén trén thir nhat. B tiép

xuc dong song song thir nhit ciing nhan chét 1ong hoi lwu da lam giau CO; mot phin
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thtr hai tir b tiép xtic dong song song tht hai.

Bo tiép xtc dong song song nay tao ra sy tron nhanh gitra dong khi dinh thap va
chit 16ng hoi lvu da lam giau CO, mot phan. Tur d6, bo tiép xuc dong song song thu
nhét giai phéng dong khi metan dugc lam sach mot phén thir nhit vao trong bo tiép
xuc dong song song thtt hai. Bo tiép xic dong song song thir nhat cling giai phong chét
1ong hdi lvu da 1am gidu CO; cudi cung quay trd lai thap chung cit lam lanh sau.

Hé théng gdm thém bd tiép xuc dong song song cudi ciing. B tiép xuc dong
song song cudi cung duoc tao két ciu dé nhan khi da duge lam sach mot phan. Trong
mot khia canh, khi dugc lam sach mot phf?ln 1a metan. Bo tiép xuc dong song song cudi
cung nbi tiép véi bd tiép xtic dong song song bén dudi thir nhit. Do d6, bd tiép xuc
dong song song cudi cling c6 thé duge goi 12 bo tiép xuc dong song song bén trén cubi
cing. B tiép xuc dong song song bén trén cubi cung ciing nhin chét long hoi luu.
Chat 1éng hdi luu tét hon 12 metan.

Bo tiép xuc dong song song cudi cing tao ra sy tron nhanh gitta chit 16ng hoi
Iwu va khi metan da dugce 1am sach mét phan cudi cung. Tir d6, bo tiép xtic dong song
song cudi cung giai phong chit 16ng hdi lwu da 1am giau CO, mot phan thir nhit vao
trong bo tiép xuc dong song song gan cudi cung. Ngoai ra, bo tiép xtic dong song song
cudi ciing con gidi phong dong khi metan da duoc 1am sach cubi cing. Trong mot khia
canh, dong khi metan da duoc lam sach cudi cung chura khoang 99% mol metan hoic
16m hon.

Tét hon 13, phan nhiéu cua dong khi metan da khtt luu huynh cudi cing duge
phan phdi dé héa léng va ban. Tuy nhién, phan khi metan da kht luu huynh cudi cing
c6 thé duogc chuyén dong va sir dung dé tao ra chét 16ng hdi luu.

Heé thdng c6 thé chi ¢ hai bd tiép xtc dong song song dé xir ly dong khi dinh
thap. Trong truong hop nay, bd tiép xuc dong song song cudi ciing 1a bo tiép xtc dong
song song thr hai va bd tiép xtc dong song song gin cubi clng 1a bd tiép xuc dong
song song th& nhit. Hon nita, dong khi metan da khr luu huynh méot phan the nhat
dugc gidi phong boi bo tiép xuc dong song song thir nhat 1a dong khi da lam giau
metan mdt phan dugc nhan béi bd tiép xtic dong song song cudi ciing. Ngoai ra, chit
I6ng hoi lwu da lam giau CO; mot phén thir hai dugc nhan béi bd tidp xtic dong song

song thir nhét 14 chét 1ong hdi luu d4 lam giau CO, mot phan thir nhat duoc giai phong
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bai bo tiép xtic dong song song cudi cing.

Theo cach khac, hé thdng c6 thé c6 ba bd tiép xuc dong song song dé xu ly
dong khi dinh thap. Trong truong hop ndy, bd tiép xtc dong song song gan cubi cung
1a bd tiép xuc dong song song thtr hai. Sau do, bd tiép xuc dong song song thir hai
dugc tao két cdu dé nhan dong khi metan da lam giau mot phan thtr nhat tir bo tiép xuc
dong song song thit nhét, va chit long hdi luu da 1am gidu CO, mot phén thu nhét tir
b tiép xtic dong song song cudi cung. Tiép theo, bd tiép xuc dong song song thir hai
gidi phong dong khi metan di l1am giau mot phan thir hai vao trong b tiép xtc dong
song song cudi cung, va chit 16ng hdi luu da lam giau CO; mot phan cudi cing vao
trong bo tiép xtc dong song song thir nhét.

Theo cich khéc, hé thdng c6 thé c6 hon ba bo tiép xuc dong song song dé xir ly
dong khi & dinh thap. Bo tiép xic dong song song cubi cing, cac bod tiép xuc dong
song song trung gian bat ky, bd tiép xtc dong song song thr hai va bd tiép xtic dong
song song thir nhit dwoc sip xép nbi tiép nhau dé phan phdi chit long chira khi axit da
giai hdp tuong tmg 14 cic chét 16ng hdi luu da lam giau CO, tang dan. Pong thoi, bd
tiép xtic dong song song thir nhét, bd tiép xtic'dong song song thir hai, b tiép xuc
dong song song trung gian bét ky, va bd tiép xtic dong song song cubi cung duoc sap
xép nbi tiép nhau dé phan phéi cac dong khi da lam giau metan twong Gng la cac dong
khi d3 1am sach ting dan.

Trong céc hé théng nay, thap chung cit lam lanh sdu con c6 ving chung cit
trén. Ving chung cit trén ¢ phia trén ving 1am lanh, va nhan hoi tu vung lam lanh.
Sau do, viing chung cét trén giai phong dong khi dinh thap vao trong thiét bi tiép xuc
dong song song bén trén thir nhét.

Trong mdt hodc nhiéu phuong 4n, dé xuét hé thdng loai bo khi axit tur dong khi
thd ma st dung hai bo tiép xiic dong song song. Mot bd duge dit nbi tiép dé nhén
dong khi axit & ddy va co dic dong khi ndy bang cach st dung khi giai hap, vi du
cacbon dioxit. BO con lai dugce dit ndi tiép dé nhan dong khi axit dinh thap, va lam
sach dong khi nay bang cach st dung chét 16ng hdi luu, vi du metan. Trong truong hop
thr nhét, khi giai hip dugc hudng quay tré vao trong cdt chung cit lam lanh siu dé
tiép tuc xir ly. Trong trudng hop sau, khi di lam sach tiy y dugc hoa léng va phan

phéi dé ban trén thi truong, hodc dugc st dung 1am khi nhién liéu tai chd.
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Quy trinh tach lam lanh siu

Thong thuong, su tach khi 1am lanh siu tao ra dong khi dinh thap da lam lanh &
ap sudt vira phai (vi du, tir 350 dén 550pao trén mdi inch vudng (psig)). Ngoai ra, khi
axit hoa 16ng dugc tao ra la san phdm "day". Do khi axit hoa 16ng c6 ty trong tuong
ddi cao, 4p sudt thuy tinh c6 thé dugc s dung hitu ich trong giéng AGI dé hd trg qua
trinh phun. Diéu nay c6 nghia la nang lugng cin dé bom khi axit hoa l6ng vao via it
hon ning luong cin dé nén khi axit ap suat thap thanh ap sudt via. Cac giai doan cia
may nén va bom can it hon.

Tbn tai céac thach thie déi véi su chung cét lam lanh sdu cac khi chua. Khi CO»
c6 mit v6i ndng do 16n hon khoang 5% mol tai tong ap suit nho hon 700psig trong khi
dugc xur 1y, nd s& déng bang dudi dang chét rén trong bd phan chung cat lam lanh sau
tiéu chuan. Sy tao thanh CO; dudi dang ran pha v quy trinh chung cit lam lanh sau.
Pé tranh van dé nay, bén nhan chuyén nhuong trude day da thiét ké quy trinh “Vung
Dong Bing Da Diéu Chinh™ (“Controlled Freeze Zone™ - CFZ™) khac nhau. Quy
trinh CFZ™ ¢6 wu diém thién vé cacbon dioxit dé tao thanh cac phan tir rin bang cach
cho phép cac phén tir CO, da déng béng hinh thanh trong phan ho ciia thap chung cit,
va sau d6 thu gift cdc phan tir nay trén khay néng chay. Két qua la, dong metan sach
(cung v6i sy c6 mit cla nito hogc heli trong khi thd) dugc tao ra tai dinh cta thap,
trong khi dong CO/HaS 16ng lanh dugc tao ra tai day thap.

Cac khia canh nhit dinh cta quy trinh CFZ™ va thiét bi két hop dugc mo ta
trong Patent M§ sb 4,533,372; Patent My s6 4,923,493; Patent My s 5,062,270;
Patent My sb 5,120,338; va Patent My s6 6,053,007, ma mdi tai liéu nay duogc két hop
trong ban md t4 nay qua tham khao toan b ndi dung boc 19.

Nhu thuong duoc mé ta trong cac Patent My trén, thap chung cét, hodc cot,
dugc str dung dé xir Iy khi 1am lanh sau gdm ving chung cét duéi va vung dong bang
da diéu chinh trung gian. Tét hon 1a bao gdm ca ving chung cét trén. Cot hoat dong dé
tao ra cac phén tir CO; rén bfmg céach tao ra mot ph?m cua cot c6 khoang nhiét do thép
hon diém dong bang cia cacbon dioxit, nhung cao hon nhiét do s6i ciia metan tai ap
sudt do. Tét hon 13, ving déng bang da diéu chinh duoc hoat dong & nhidt do va ap
sut cho phép metan va cac khi hydrocacbon nhe khéc béc hoi, trong khi lam CO; tao

thanh céc phéan tir (rin) dong bang.
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Khi dong khi cép di chuyén 1én cot, cac phan tir CO, dong bing phé v& khéi
dong cip tho da loai nudce va di xudng nho luc hut tir ving déng bing da diéu chinh
lén trén khay néng chay. Tai d6, cdc phan tir nay hoa long. Dong chat 1ong giau
cacbon dioxit sau d6 chdy tir khay néng chay xudng ving chung cét duéi tai day cua
cot. Ving chung cit dudi duge duy tri tai nhiét do va 4p suat ma tai d6 v& co ban
khong tao thanh cac chit rin cacbon dioxit, nhung lam s6i metan hoa tan. Trong mot
khia canh, dong axit day duoc tao ra tai 30°F (-1,1°C) dén 40°F (4,44°C).

Trong mot phuong 4n, mot sb hodc tit ca phén tir CO; da dong bing c6 thé
dugc thu gom trén khay tai ddy cua ving dong bang. Sau d6, cac phan tir duge chuyén
ra khoi thap chung cat dé tiép tuc xtr 1y.

Ving déng bang da didu chinh bao gbém dong phun chét 16ng lanh. Pay la dong
chit 1éng giau metan dugc biét dén dusi dang "dong hdi luu." Khi dong hoi cda khi
hydrocacbon nhe va khi chua cudn theo di chuyén hudng 1én trén qua cot, dong hoi
gdp dong phun long. Dong phun 16ng lanh hd trg lam tan céc phan tr CO» rén trong
khi cho phép khi metan bay hoi va di 1én phia trén trong cot.

Trong ving chung ct trén (doi khi duoc goi 12 viing tinh cét), metan dugc thu
gitt va dan vao 6ng dé ban hodc 1am nhién liéu sin c6. Theo mot khia canh, dong
metan dinh thap duoc giai phong ¢ nhiét do khoang -130°F (-90°C). Khi dinh thap c6
thé dugc hoa 16ng mot phan bing cach tiép tuc 1am lanh, mot phan chét 16ng dugc din
quay trd lai cot dudi dang dong hdi lwu. Dong hdi luu léng dugc phun duéi dang dong
phun lanh vao trong b phan phun cta ving déng bang da diéu chinh, thuong 1a sau
khi chay qua cac khay hodc nap liéu ctia bd phan tinh cét cua cot.

Céac phuong 4n cu thé

Fig.1 1a so d thé hién thap chung cit lam lanh sdu 100 dugc sir dung két hop

v6i sy phén tach cacbon dioxit khoi dong khi ty nhién tho. Thap chung cit 1am lanh

A

sdu 100 c6 thé dugc dé cap dén trong ban mo 1a "cot," "cdt CFZ," hodc chi 1a "thap."
Thap chung cat lam lanh sau 100 trén Fig.1 nhan dong chét luu ban dau 10.

Dong chét luu 10 bao gdm chu yéu céac khi san xuAt. Thong thuong, dong chét luu 1a

dong khi da lam kho tir cdc miéng giéng hodc tap hop miéng giéng (khong duoc chi

ra), va chira khoang tir 65% dén khoang 95% metan. Tuy nhién, dong chét luu 10 ¢
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thé chira ty 1 phén trim metan thdp hon, vi du tir khoang 30% dén 65%, hodc tham chi
thap trong khoang tir 20% dén 40%.

Metan c6 thé ton tai cing v6i mot luong rét nho cia cic thanh phin khi
hydrocacbon khéc nhu etan. Ngoai ra, c6 thé ton tai cac lugng rat nhé cia heli va nito.
Trong sang ché, dong chéit luu 10 ciing gdm cac tap chét nhit dinh. Cac tap chat nay
bao gdm céc khi axit nhu CO; va H,S.

Dong chat luu ban dau 10 c6 thé & tai ap suit sau san xudt khoang 600pao trén
mdi inch vudng (psi). Trong mdt sb truong hop, ap luc cia dong chét luu ban diu 10
c6 thé 16n hon khoang 750psi hodc tham chi 1000psi.

Dong chét luu 10 thuong duge 1am lanh trude khi di vao thap chung cit 100.
B trao dbi nhiét 150, nhu bd trao dbi vé va éng, dugc bd tri cho dong chét luu ban
d4u 10. B6 phan lam lanh (khong dugce chi ra) cung cAp chit lvu 1am lanh (nhu propan
16ng) cho bd trao ddi nhiét 150 d& dwa nhiét do caa dong chét luu ban diu 10 gidm
xudng dén khoang tir -30°F (-34,44°C) dén -40°F (-40°C). Dong chét luu da lam lanh
sau d6 c6 thé dugc loai bo thong qua van gian nd 152. Van gidn né 152 c6 thé 13, vi
dy, van Joule-Thompson ("J-T").

Van gidn ng 152 dong vai tro 1am bo phén gian né dé tiép tuc lam lanh dong
cht Iuu 10. Tét hon 13, sy héa 1ong mot phan ciia dong chét luu 10 duge thuc hién qua
su gidn nd. Van Joule-Thompson (hodc “J-T”) dugc wu tién cho cac dong cip khi thién
vé tao thanh chét rdn. Van gidn nd 152 tét hon 1a dugc gan vao gan thap chung cit lam
lanh sau 100 dé giam thiéu s hao nhiét trong 6ng cap liéu va dé giam thiéu nguy co bi
bit kin béi chit rin trong truong hop mét sé cac thanh phan (vi du, CO; hoic benzen)
roi xubng dudi cac diém déng bang.

Thay cho van J-T, thiét bi gidn n& 152 c6 thé 1a tua-bin gidn nd. Tua-bin gidn
n& cung cip nhiét d6 lanh hon va tao ra ngudn cong truc cho cac quy trinh giéng nhu
thiét bi 1am lanh. B¢ trao dbi nhiét 150 1a bo phan cla thiét bi lam lanh. Theo cach
ndy, ngudi van hanh c6 thé ti thidu hoa toan bd nhu ciu vé ndng lugng trong quy
trinh chung cit. Tuy nhién, tua bin gidn nd khong thé xir Iy cac phan tir da dong bang
nhu van J-T.

Trong trudong hop khac, bd trao ddi nhiét 150 va van gidn nd 152 bién ddi khi

thd trong dong chit luu ban diu 10 thanh dong chat luu da lam lanh 12. Tét hon la,
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nhiét ¢o ctia dong chat luvu da 1am lanh 12 nidm trong khoang tur -40°F (-
40°C) dén -70°F (-56,67°C). Theo mot khia canh, thap chung cét lam lanh sau 100
dugc van hanh tai 4p sut khoang 550psi, va dong chét Iyu da 1am lanh 12 1a khoang -
62°F (-52,22°C). Tai céc diéu kién nay, dong chat lru da lam lanh 12 vé& co ban thudc
pha léng, mdc du moét it pha hoi chic chin duoc cubn vao dong chét luu duge 1am lanh
12. Nhiéu kha nang, khong c6 su tao thanh chét rén khi c6 mat COa.

Thép chung cit 1am lanh sdu CFZ™ 100 dugc chia thanh ba vung chinh. B¢ 1a
viing chung cét dudi, hodc "ving cat" 106, ving dong bing dugc diéu chinh trung
gian, hodc "vung phun" 108, va viing chung cat trén, hoic "viing tinh cat" 110. Trong
s0 d0 bd tri thap theo Fig.1, dong chét luu da 1am lanh 12 duoc dua vao thap chung cit
100 trong vung déng bing dugc didu chinh 108. Tuy nhién, dong chit luu da 1am lanh
12 ¢6 thé duge dua theo cach khéc vao gan dinh cua ving chung cét 106.

Luu ¥ ring theo so dd bd tri theo Fig.1 trong d6 viing chung cét dudi 106, ving
phun trung gian 108, ving chung cit trén 110, va cic bd phan lién quan duoc dit bén
trong binh don 100. Tuy nhién, v6i cac tng dung ngoai bo bién trong d6 co thé phai
xem xét d¢ cao cua thap 100 va su chuyén dong, hoac dbi vé6i cac dia diém xa x6i
trong d6 nhitng han ché vé van chuyén la mot khé khan, thi thap 110 c6 thé tuy ¥ dugc
tach thanh hai binh dp lyc riéng biét (khong dugc chi ra). Vi dy, viing chung cit dudi
106 va vung dong biang dugc diéu chinh 108 c6 thé duoc dit trong mot binh, trong khi
d6 ving chung ct trén 108 & trong mdt binh khéc. Sau d6, ng dan bén ngoai dugc su
dung d& ndi hai binh vé6i nhau.

Theo mot phuong an thyc hién khac, nhiét do cua ving chung cét dudi 106 cao
hon nhiét d6 cép ciia dong chét luu dugce lam lanh 12. Nhiét d§ cta vung chung cét
dué6i 106 dugc dit & nhiét dd cao hon diém so6i cia metan trong dong chét luu duoc
lam lanh 12 tai 4p suét hoat dong ctia c¢ot 100. Theo cach nay, t6t hon 13 metan da giai
hap tir hydrocacbon nang hon va céc thanh phan khi axit 16ng. T4t nhién, nhitng nguoi
c6 trinh dd trung binh trong linh virc s& hiéu ring chét long bén trong thap chung cét
100 1a mot hdn hop, c6 nghia 1a chét long s& "s6i" tai nhiét do trung gian nao do gitta
metan tinh khiét va CO, tinh khiét. Hon nita, trong truong hop c6 cac hydrocacbon
ning hon ton tai trong hdn hop (vi du etan hodc propan), s& 1am ting nhiét do soi cta

hén hgp. Cac yéu té nay s& dugc xem xét dén khi thiét ké nhiét do hoat dong trong
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thap chung cét 1am lanh séu 100.

Trong ving chung cat dudi 106, CO, va cac chat luu pha 16ng bat ky khac roi
theo trong luc vé phia day cua thap chung cit 1am lanh sau 100. Pdng thoi, metan va
cac chét luu pha hoi khac thoat ra va bdc Ién trén vé phia dinh cta thap 100. Quy trinh
tach nay dugc hoan thanh chu yéu thong qua su khac biét vé ty trong gifta cac pha khi
va long. Tuy nhién, quy trinh tach thy y duogc hd tro béi cac bd phan bén trong thap
chung cat 100. Nhu duge mé ta dudi day, céc thanh phan nay gdm khay néng chay
130, nhiéu thiét bi chuyén khdi dugc dinh hinh ¢6 loi 126, va dudng éng cip nhiét 25
tiy y. Noi dun lai & bén (173) ¢6 thé duge bd sung tuong tu cho ving chung cét dudi
106 dé d& dang loai bo metan.

Tré lai Fig.1, dong chit luu da 1am lanh 12 c6 thé duge dua vao cot 100 gﬁn
dinh ctia viing chung cit dudi 106. Mat khéc, ¢6 thé mubn dua dong cép 12 vao trong
ving dong bang da dugce diéu chinh 108 & trén khay nong chay 130. Piém phun dong
chit [uru da 1am lanh 12 13 vin dé thiét ké chu yéu dugc quyét dinh boi thanh phan cta
dong chét luu ban dau 10.

Khi nhiét d§ cta dong chéat luu 12 du cao (vi du cao hon nhiét do -70°F (-
56,67°C)) dé khong tao ra cac chat rén, tdt hon 1a phun dong chét luu da lam lanh 12
truc tiép vao trong viing chung cét dudi 106 thong qua thiét bi kiéu hop bdc hoi nhanh
hai pha (hozc thiét bi phan phéi hoi nuéc) 124 trong cot 100. Viée sir dung hdp béc
hoi nhanh 124 ¢6 tac dyng it nhat tich mot phan hén hop hoi-16ng hai pha trong dong
chét lvu d3 lam lanh 12. Hop bdc hoi nhanh 124 ¢6 thé duoc tao ranh dé chét luu hai
pha va cham vao c4c mang ngén trong hop bdc hoi nhanh 124.

Néu céc chét rin c6 kha ning tao thanh do nhiét do dau vao thép thi dong chit
lvu da 1am lanh 12 c6 thé phai dugc tich mot phan trong binh 173 trudc khi cap vao
cot 100 nhu dugc mod ta & trén. Trong trudng hop nay, dong cép lidu 12 ¢6 thé duoc
tach trong thiét b tach hai pha 173 dé giam thiéu kha ning cac chét rén bit kin duong
vao va cac by phan bén trong ctia cot 100. Hoi khi roi khoi binh tach hai pha 173
thong qua dudng vao cla binh 11, trong d6 n6 di vao ving phun 108 théng qua bd
phan phéi dau vao 121. Sau d6, khi di chuyén huéng 1én thong qua cot 100. Ddng thori,
huyén phu Iéng/rén 13 duoc xa ra tr binh tich pha 173. Huyén phi 16ng/rdn duoc
huéng vao cdt 100 thong qua thiét bi phan phdi hoi 124 va khay néng chay 130.
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Huyén phu 16ng/rén 13 ¢6 thé dugc cip vao viing chung cit dudi 106 nho trong luc
hodc bom 175.

Theo so dd bd tri khac, tic 13, ¢6 hodc khong c6 binh tach hai pha 173, dong
chét luu dugce 1am lanh 12 (hodc 11) di vao ¢ot 100. Thanh phan 16ng di chuyén xudng
tap hop khay cit 126 & bén trong ving chung cit du6i 106. Cac khay cét 126 thuong
bao gdbm mot loat cac 16 tran 128 va 6ng thai 129. Céc khay cét 126, két hop v6i nhiét
d6 4m hon trong ving chung cat duéi 106, khién khi metan thoat ra khoi dung dich.
Hoi tao thanh mang khi metan va cac phén tir cacbon dioxit duge cudn theo bat ky ma
s0i sung suc qua cdt 100.

Trong so dd bd tri theo Fig.1, hoi tién 1én phia trén qua cac dng dan ding hoic
éngkhéicﬁakhaynéngchéy130VéVé0UDngVungdéngbéng108.Cécéngkhéi131
hoat dong nhu bd phan phéi hoi dé phan phdi déng déu qua vung dong bang 108. Sau
do, hoi s& tiép xtic v6i chit 1ong lanh tir céc 6ng phun 120 dé "déng bang" CO,. Noi
mdt cach khac, CO, s& dong bing va sau dé két tua hodc "tao tuyét" tré lai 1én trén
khaynéngchéy130.Smldé,CChrénnéngchéyvﬁchéyxﬂﬁrnonglucduéidangléng
xudng khay néng chay 130 va qua ving chung ct du6i 106 nam dudi.

Nhu duge thao luan ddy di hon dudi ddy, ving phun 108 1a viung dong bang
cia thap chung cit lam lanh su 100. Véi hinh dang thay thé trong d6 dong chét luu da
lam lanh 12 dugc tach trong binh 173 trudce khi di vao thap 100, mot phén nhé huyén
phi 16ng/rén chic chén dwgc dua vao thap 100 & ngay trén khay nong chay 130. Do
d6, hon hop 16ng-ran ctia khi axit va cac thanh phan hydrocacbon ning hon s& chay tu
bo phan phédi 121, cling v6i chit rin va chit 16ng roi xudng khay nong chay 130.

Khay nong chay 130 duoc tao két cdu dé nhéin cac vat lidu léng va ran nho
trong luc, chi yéu 1a CO, va HaS, tir viing déng biang dugc diéu khién trung gian 108.
Khay nong chdy 130 c6 tic dung lam 4m vt liéu 1ong va rén va hudng ching di xuéng
phia duéi qua viing chung cét 106 dudi dang long dé tiép tuc tinh ché. Khay néng chay
130 thu va lam 4m hdn hop rin-16ng tir ving déng bang dugc didu chinh 108 trong bé
chira chit 16ng. Khay néng chay 130 duoc thiét ké dé giai phéng dong hoi quay tré lai
ving déng biang da didu chinh 108, dé cung cép su truyén nhiét du dé lam nong chay
CO; rén, va dé tao thuan loi cho sy thdo chét 16ng/huyén phu vao ving chung cét duéi

106 cua cot 100 & dudi khay nong chay 130.
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Chi tiét bd sung lién quan dén thap chta ving dong bang da diéu chinh 100 da
dugc boc 16 trong cong bd Patent M§ sb 2010/0018248, ¢o tén “Thap Pong Bang ba
Pugc Diéu Chinh” (“Controlled Freeze Zone Tower™), ma dugc két hop trong ban mo
ta nay bang cach tham khao toan bd noi dung boc 1. Vi du, Fig.2A cua cong b 2010
cung cp hinh chiéu bang cua khay néng chay 130 theo mdt phuong an thuc hién.
Fig.2B cung cip hinh mit cit cta khay néng chay 130, dugc cit theo duodng ngang B-
B trén Fig.2A. Fig.2C thé hién hinh mit cit cua khay néng chay 130, cit theo duong
ngang C-C.

Tré lai Fig.1, khay néng chay 130 ciing c¢6 thé duoc thiét ké voi hé thdng truyén
long bén ngoai. Hé théng truyén bén ngodi ¢6 tac dung dam bao ring tit ca chét long
vé co ban khong chira chét rn va ring su truyén nhiét da dugc tao ra. Hé thdng truyén
bao gém thir nhét voi thao 136. Trong mdt phuong 4n thuc hién, voi thao 136 nam &
bén trong bé théo, hodc éng din 138 (dugc thé hién trén Fig.2C ciia cong bd 2010).
Céc chat luu thu dugc trong éng dan 138 duoc phan phdi dén day chuyén tu dong 135.
Dong chay qua ddy truyén tu dong 135 c¢6 thé duge diéu chinh béi van didu chinh 137
va b diéu chinh mtc "LC" (dugc thé hién trén Fig.1). Chét long quay trd lai ving
chung cit 106 thong qua day chuyén ty dong 135. Néu murc chat long qué cao, van
diéu chinh 137 mé; néu muc qua thap, van diéu chinh 137 dong. Néu nguoi van hanh
Iya chon khong sit dung hé thdng truyén trong ving chung cét 106, thi van diéu chinh
137 duge dong lai va chat luu duge dinh hudng truc tiép t6i thiét bi chuyén khéi, hodc
"khay cét" 126 bén dudi khay nong chay 130 dé cét thong qua 6ng thai chay tran 139.

Cho du ¢6 st dung hé thng truyén bén ngoai hay khong thi CO> ran van duoc
lam 4m trén khay néng chay 130 va bién ddi thanh chit long giau CO,. Khay néng
chay 130 dugc gia nhiét tir bén duéi bang hoi tir ving chung cit dudi 106. Nhiét bd
sung c6 thé tuy y duge thém vao khay nong chay 130 hodc chi & phia trén dé khay
néng chay 134 bang cac thiét bj khac nhau nhu duong dng gia nhiét 25. DPuong 6ng gia
nhiét 25 st dung nhiét ning c6 sin tir ndi dun lai & day 160 dé d& dang lam tan chét
ran.

Chét 16ng giau CO, dugc rit ra khoi khay néng chay 130 duéi su kidm sodt
murc chét 16ng va dugc dua vao viing chung cit duéi 106 nho trong luc. Luu ¥ rang,

nhiéu khay cét 126 duoc dé xuit trong viing chung ct du6i 106 & bén duéi khay néng
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chay 130. Tét hon 14, cac khay cit 126 ¢ quan hé vé co ban song song, tirc 1 khay
ndy & trén khay kia. Mdi khay cit 126 c6 thé ty y duoc dit tai mat nghiéng rat mong,
c6 16 tran dé muc chit 16ng dugc duy tri trén khay. Céc chat luu chay nho trong luc
doc theo mdi khay, trén 1 tran, va sau d6 chay xudng 1én trén mdi khay qua dng thai.

Cac khay cit 126 c6 thé c6 cach b tri khac nhau. Cac khay cét 126 c6 thé dugc
sap xép theo hang ngang thong thuong dé tao thanh Dong chét 16ng xudi nguoc, kiéu
tang. Tuy nhién, t6t hon 14 cac khay cit 126 duoc sip xép sao cho tao ra dong chit
16ng kiéu tAng ma dugc phén chia bdi cac khay cét riéng biét vé co ban doc theo cling
mdt mit phing nim ngang. Diéu nay duoc thé hién trong céac bd tri trén Fig.3 clia cong
b6 2010, trong d6 dong chéit 1ong duge tach ra it nhdt mot 1an dé chit long chay qua
céc khay riéng ré& va roi vao trong hai 6ng thai déi dién nhau 129.

Ty 1é phan trim cta khi metan trong chét 16ng ngay cang nhé do chét long di
chuyén xudng phia dudi qua ving chung cit dugi 106. Mirc do chung cat phu thudc
vao sb lugng céac khay 126 trong viing chung cit dugi 106. Trong phin phia trén cia
ving chung cét 106, ham luong metan trong chat 16ng co thé cao bang 25% mol, trong
khi tai khay ct day ham luong metan c6 thé thip bang 0,04% mol. Ham luong metan
chay tran ra mt cach nhanh chong doc theo cac khay cit 126 (hodc céc thiét bi chuyén
khdi khac). S6 luong cac thiét b chuyén khdi dugc sir dung trong ving chung cat 106
1a ly do dé 1L_ra chon thiét ké dya trén thanh phin cta dong khi tho 10. Tuy nhién,
thuong chi can sir dung mot vai khay cat 126 dé loai bé metan t6i mirc mong mudn 1a
1% hodc it hon trong khi axit hoa long.

C6 thé sir dung cac dang khay c4t 126 khac nhau dé khi metan d& dang thoat ra.
Khay cét 126 c6 thé don gian 1 tAm panen c6 cic 1 sang hodc nip bot. Tuy nhién, dé
tiép tuc truyén nhiét cho chét luu va ngin can sy bit kin khong mong mubn do chét rin
gdy ra, cai dugc goi la "céc dia phun tia" c6 thé dugc st dung & dudi khay néng chay.
Thay cho khay, c6 thé str dung vong dém kin ngdu nhién hoic dugc tao ciu tric. Fig.
4A va 4B cua cong b 2010 thé hién dia phun tia minh hoa 426.

Khi hoat dong, mot hodc nhiéu khay phun c6 thé dugc dat trong viing chung cét
dudi 106 va/hogc viing chung ct trén 110 cua thap 100. Cac khay nay c6 thé dugc sip
xép v6i nhidu mbi han nhu md hinh cta céc khay cit 126. Tuy nhién, khay hoic thiét

bi nap li¢u cod thé dugc sir dung dé tao thuan loi cho su bung nd cta khi metan. Chét
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luu chdy nhu théac xudng mdi dia phun tia.

Khi chét 16ng chay xudng va cham vao cac khay cit 126, xuét hién hién tuong
tach vét liéu. Khi metan thoét ra khéi dung dich va di chuyén 1én phia trén duéi dang
hoi. Tuy nhién, CO thuong du lanh va & ndng do da 16n dé gin nhu duy tri ¢ dang
léng va di chuyén xudng day cia viing chung cit dudi 106, mic du mot sb khi CO,
can phai 1am bay hoi trong quy trinh. Sau d6, chét 1ong duge di chuyén ra ngoai thap
chung cét 1am lanh s&u 100 theo dudng ra dudi dang dong chat luu day 22.

Sau khi thoat khéi thap chung cit 100, dong chat luu day 22 di vao ndi dun lai
160. Trén Fig.1, ndi dun lai 160 1a binh loai 4&m dun cung cAp hoi d4 dun lai cho day
clia cac khay cit 126. DPuong dng chira hoi da dun lai duge thé hién tai vi tri 27. Ngoai
ra, hoi dd dun lai c6 thé dugc phan phdi qua dudng 6ng cap nhiét 25 dé cung cap nhiét
b sung cho khay néng chay 130. Nhiét bb sung dugc didu chinh thong qua van 165 va
bo diéu chinh nhiét o TC. Theo cach khac, b trao ddi nhiét, nhu bo trao ddi nhiét
bang xi-phong nhiét (khong dugc chi ra) c6 thé duoc st dung dé lam mat dong chit
luu ban dau 10 dé tiét kiém nang lugng. Theo khia canh nay, cc chit 1ong di vao ndi
dun lai 160 duy tri tai nhiét do twong dbi thip, vi dy, nhiét d6 nim trong khoang tir
30°F (-1,11°C) dén 40°F (4,44 °C). Nho két hop nhiét véi dong chat luu ban ddu 10,
ngudi van hanh ¢ thé lam 4m va 1am s6i mot phan dong chét luu lanh day 22 tu thap
chung cit 100 trong khi 1am mét so bo dong chét luu san xudt 10. i véi truong hop
nay, chét luu tao ra nhiét bd sung qua duong dng 25 1a pha hoi tré vé tir ndi dun lai
160.

Du tinh réng dudi mot vai diéu kién, khay néng chay 130 c6 thé hoat dong ma
khéng cin dudng 6ng cip nhiét 25. Trong céc truong hop nay, khay néng chay 130 c6
thé dwoc thiét ké véi dic tinh gia nhiét bén trong nhu bép dién. Tuy nhién, wu tién hé
thdng gia nhiét ma st dung nhiét ning sin c6 trong dong chét luu day 22. Trong mot
khia canh, chét luu 4m trong duong 6ng ce‘ip nhiét 25 tdn tai tai nhiét do nam trong
khoang tir 30°F (-1,11°C) dén 40°F (4,44 °C), vi véy chung chira nhiét nang tuong ddi.
Do d6, trén Fig.1, dong hoi 4m trong dudng éng clp nhiét 25 duge dinh huéng toi
khay nong chay 130 thong qua dng xodn gia nhi€t (khong dugc chi ra) trén khay néng
chay 130. Theo cach khac, dong hoi 4m c6 thé dugc lién két véi duong truyén 135,

Khi hoat dong, hau hét dong hoi d& dun lai duoc dua vao ddy cta cot qua
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dudng dng 27, & trén muc chét long day va tai hodc & bén duéi khay cét cudi cing
126. Khi hoi dun lai di 1én phia trén qua mdi khay 126, metan con lai da giai hip khoi
chat léng. Lam lanh hoi nay khi n6 di chuyén 1én thép. Tai thoi diém dong hoi tir
dudng 6ng 27 tién dén khay néng chay uén gon séng 130, nhiét d c6 thé ha xudng tir
khoéng -20°F (-28,89°C) dén 0°F (-17,78°C). Tuy nhién, dong hoi nay van con kha
4m so v6i chét rin néng chay trén khay néng chay 130 ma c6 thé nim trong khoang tur
-50°F (-45,56°C) dén -70°F (-56,67°C). Hoi van c¢6 du entanpi dé lam néng chay CO,
rin khi n6 tiép xuc vé6i khay néng chay 130.

Quay tr lai ndi dun lai 160, chat luu thoat khoi ndi dun lai 160 1a dong chét
16ng gidu CO» 24. Cac chét luu trong dong chat long 24 ¢6 thé thy y duge chuyén qua
van gidn né 162. Van gian nd 162 1am giam &p suét cua hoi 10ng, tao ra tac dung lam
lanh hiéu qua. Do d6, dong day dugc lam lanh 26 dugc tao ra. Chét long giau CO;
thodt ra tir ndi dun lai 160 dudi dang dong hoi ddy da lam lanh 26 c6 thé dugc bom
vao 16 khoan qua mdt hoic nhiéu giéng AGI (dugc thé hién duéi dang biéu db tai vj tri
164 trén Fig.1). Trong mt vai trudng hop, CO» 16ng ¢6 thé duge bom vao binh chira
dau dugc thu hdi nhu mot phin cta quy trinh thu diu tdng cuong. Do d6, CO; ¢6 thé 1a
chit phun hén hop. Mit khac, CO; c6 thé duogc st dung lam chit chay tran hdn hop dé
tdng cuong thu hdi dau.

Quay tr¢ lai viing chung cét duéi 106 cta thap 100, khi di chuyén Ién qua viing
chung cit duéi 106, qua cac 6ng khoi 131 trong khay néng chay 130, va di vao ving
dong bang dugc diéu chinh 108. Ving déng bang da diéu chinh 108 x4c dinh khoang
mé ¢6 nhiéu voi phun 122. Khi hoi di chuyén 1én trén thong qua vung dong bang da
diéu chinh 108, nhiét do clia hoi tré nén lanh hon nhiéu. Hoi duoc tiép xic béi metan
16ng ("hdi luu") tir voi phun 122. Metan 16ng nay lanh hon nhiéu so v&i hoi di chuyén
huéng 1én, dugc lam lanh béi bo phan lam lanh bén ngoai ma bao gdm bd trao dbi
nhiét 170. Theo mdt so dd bd tri, metan long thoat ra tir cdc voi phun 122 tai nhiét do
xép xi tlr -120°F (-84,44°C) dén -130°F (-90,00°C). Tuy nhién, khi metan long bay
hoi, n6 hip thu nhiét tir vung xung quanh nd6, nho d6 lam giam nhiét do cia hoi di
chuyén huéng 1én. Metan bdc hoi cling chay hudéng Ién do ty trong gidm (twong Ung
v6i metan 10ng) va gradien 4p suét bén trong thap chung cat 100.

Khi hoi metan tiép tuc di chuyén lén thap chung cét 1am lanh sau 100, ching roi
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ving dong biang trung gian dugc didu chinh 108 va di vao ving chung cét trén 110.
Hoi tiép tuc di chuyén hudéng 1én cing véi cac khi nhe khac thodt ra tir dong chét luu
dwgc 1am lanh ban ddu 12 (hodc dudng dng vao 11). Hoi hydrocacbon két hop di
chuyén ra khéi dinh cia thap chung cat 1am lanh sau 100, tr& thanh dong metan dinh
thap 14.

Khi hydrocacbon trong dong metan dinh thap 14 dugc di chuyén vao trong bd
phén lam lanh bén ngoai 170. Theo m¢t khia canh, b phén 1am lanh 170 st dung chét
lam lanh etylen hodc chit 1am lanh khéc ¢6 kha ndng lam lanh dong metan dinh thap
14 xudng dén nhiét do nim trong khoang tir -135°F (-92,78°C) dén -145°F (-98,33°C).
Pidu nay c6 tac dung it nhat hoa 16ng mot phan dong metan dinh thap 14. Dong metan
dugc l1am lanh 14 sau d6 duoc di chuyén dén binh ngung hoi luvu hodc buéng tach 172.

Budng téch 172 duge sir dung dé tach khi 16 khoi chat 1ong, déi khi duge goi la
"dong hdi luu 16ng" 18. Khi 16 1a céc khi hydrocacbon nhe hon, chil yéu 12 metan, tir
dong khi tho ban dau 10. Nito va heli cling c6 thé ton tai. T4t nhién, khi metan 16 1a
"san pham" dugc tim kiém cudi cling dé thu hdi va ban trén thi trudng, cung v&i céc vi
lugng etan bat ky. Phan khong hoa léng nay ctia dong metan dinh thap 14 ciing sin co6
dé dung 1am nhién liéu tai chd. Khi metan 16 ndy c6 thé tiép tuc duoc lam lanh dé van
chuyén LNG.

Mot phan cta dong metan dinh thap 14 thoat ra tir bd phan lam lanh 170 duoc
ngung tu. Phan nay 14 dong hdi luu long 18 ma dugc tach trong budng tach 172 va
duoc dua tro lai thap 100. Bom 19 c¢6 thé dugc sir dung dé di chuyén dong hdi luu
long 18 trd lai thap 100. Theo cach khéc, budng tach 172 duge gin & trén thap 100 dé
tao ra su nap trong luc dong hdi luu léng 18. Dong hdi luu 16ng 18 chira mét it cacbon
dioxit ma dugc thoat khoi ving chung cét phia trén 110. Tuy nhién, hau hét cht long
hoi Iuu 18 13 metan, thuong bing 95% hodc 16n hon, véi nito (néu c6 mit trong dong
chit Iuu ban diu 10) va mot lugng nho hydro sulfua (néu c6 mit trong dong chét luu
ban dau 10).

Trong mét thiét bi lam lanh, dong metan dinh thap 14 dugc dua qua hé thong
lam lanh vong mé. Trong thiét bi ndy, dong metan dinh thap 14 duoc dua ra théng qua
b0 trao ddi chéo @& 1am lanh mot phén quay tré lai cia dong metan dinh thap dugc su

dung 1am dong hdi luu long 18. Sau d6, dong metan dinh thap 14 dugc tao ap suét dén
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khoang tir 1000 psi dén 1400 psi, va sau d6 duoc lam lanh bang cach st dung khong
khi xung quanh va c6 thé 1a chit 1am lanh propan bén ngoai. Dong khi dugc gay ap luc
va lam lanh sau d6 dwgc hudng thong qua bd phan gidn dé lam lanh thém. Tua bin
gidn nd c6 thé duge sir dung dé thu lai nhiéu chit 16ng hon ciing nhu cdng cua truc.
Patent My s 6,053,007 c6 tiéu dé “Quy Trinh Tach Dong Khi Da Thanh Phan C6
Chira [t Nhat Mot Thanh Phin C6 Thé Dong Bang” ("Process For Separation a Multi-
Component Gas Stream Containing At Least One Freezable Component") md ta su
1am lanh dong metan dinh thap, va duoc két hop toan bd & day dé tham khéo.

Quay tré lai Fig.1, dong hoi luu l1éng 18 dugce dan trd lai ving chung cét trén
110. Sau d6, dong hdi luu 16ng 18 duoc mang nho trong luc qua mot hodc nhiéu thiét
bi chuyén khdi 116 trong ving chung cét trén 110. Theo mot phuong an thuc hién,
thiét bi chuyén khéi 116 1a cac khay tinh cAt cung cip mot loat ting 15 tran 118 va 6ng
thai 119, tuong tu cac khay 126 dugc mo ta & trén.

Khi cac chat luu tir dong hdi luu long 18 di chuyén xudng dudi qua cac khay
tinh cét 116, metan bd sung bdc hoi ra khoi viing chung cat phia trén 110. Khi metan
quay tr& lai dong metan dinh thap 14 tré thinh mot phan ctia dong san pham khi 16.
Tuy nhién, pha 16ng con lai ctia dong hdi luu 16ng 18 roi trén khay thu gép 140. Chinh
vi diéu nay, dong chit 1éng hdi luu 18 chic chin s& nhan mot lugng nhd hydrocacbon
va khi axit du di chuyén 1én trén tir ving dong bang da diéu chinh 108. Hon hop long
cua metan va cacbon dioxit dugc thu tai khay thu gop 140.

T6t hon 14, khay thu gép 140 1a mdt than vé co ban phing dé thu chat long. Tuy
nhién, nhu véi khay nong chay 130, khay thu gép 140 ciling c6 mét, va tdt hon 1a nhiéu
dng khéi dé thong khi di 1én tir ving dong bang da didu chinh 108. So dd bé tri éng
khoi va nip dng khoi c6 thé duoc sur dung nhu dugc thé hién boi cac bd phan 131 va
132 trong cac Fig.2B va 2C ctia cong bb 2010 c6 thé duge st dung.

Luu y ring trong ving chung cét phia trén 110, H,S tOn tai bat ky c6 xu hudng
dugc hoa tan trong chat 16ng hon 1a tdn tai trong khi tai nhiét do xr ly. Trong khia
canh nay, H>S ¢6 tinh dé bay hoi tuong ddi thap. Bang cach cho hoi con lai tiép xtc
v6i nhiu chét 16ng hon, thap chung cét lam lanh sau 100 lam cho ndéng d6 H,S giam
xudng trong gidi han phan triéu mong mudn (ppm), vi du théng s6 10 hodc 4ppm. Khi

chit luu di chuyén qua thiét bj chuyén khéi 116 trong ving chung cit phia trén 110,
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H,S tiép xuc véi metan 16ng va duge kéo ra khoi pha hoi va tré thanh mét phan cia
dong chit 1éng 20. Tir d6, HoS di chuyén dudi dang chét 16ng xudng phia dudi qua
viing chung cat dudi 106 va cudi cung thoat ra tir thap chung cit l1am lanh sau 100
dudi dang mdt phan ciia dong khi axit hoa 16ng 22. Di véi cac truong hop trong d6 ¢6
rat it hodic khong c6 mat H,S trong dong cép, hodc néu HaS duge loai bd chon loc boi
quy trinh nguoc dong, hiu nhu khéng c6 HaS trong khi dinh thap.

Trong thap chung cét 1am lanh sau 100, chét 16ng dugc thu giit tai khay thu gop
140 dugc rit ra khdi viing chung cit phia trén 110 duéi dang dong chét léng 20. Dong
chit 16ng 20 bao gém chu yéu khi metan. Trong mot khia canh, dong chét 16ng 20 bao
gdm khoang 93% mol khi metan, 3% CO», 0,5% H,S, va 3,5% N,. Tai thoi diém nay,
dong chat 16ng 20 & nhiét do khoang -125°F (-87,22°C) dén -130°F (-90,00°C). Dong
chit 16ng chi hoi 4m hon dong hoi luu 16ng 18. Dong chét 16ng 20 dugc hudng vao
tréng ngung hdi luu 174. Muc dich cta tréng ngung hdi luu 174 13 tao ra cong suit
tran cho bom 176. Sau khi thoat khoi trong ngung hdi luu 174, dong phun 21 dugc tao
ra. Dong phun 21 dugc tao 4p suét trong bom 176 dé dwa lan tht hai vao thap chung
cat 1am lanh sau 100. Trong truong hop nay, dong phun 21 dugc bom vao ving dong
bang di diéu chinh trung gian 108 va phét ra qua céc voi phun 122.

Mot s6 phan ctia dong phun 21, cu thé 1 metan, béc hoi va bay hoi sau khi dua
trén thoat ra khoi voi phun 122. Tir d6, metan bdc 1én qua viung déng bang da diéu
chinh 108, qua cac dng khoi trong khay thu gép 140, va qua thiét bi chuyén khéi 116
trong ving chung cit phia trén 110. Metan roi thap chung cit 100 nhu dong metan
dinh thap 14 va cubi ciing tré thanh san pham thuong mai trong dong khi 16.

Dong phun 21 tir voi phun 122 ciing tao ra cacbon dioxit dé khir su thang hoa tir
pha khi. Theo khia canh nay, diu tién CO; da hoa tan trong metan 1dng c6 thé ngay lap
tre di vao pha khi va di chuyén hudng 1én v6i metan. Tuy nhién, do nhiét d6 lanh &
bén trong vang déng biang dugc diéu chinh 108, cacbon dioxit thé khi bét ky nhanh
chong tao hat nhan va két tu thanh pha ran va bt dau "tao tuyét.” Hién tuong nay duoc
goi 1a su khir thang hoa. Theo céch nay, mot phan CO, khong bao gio trd lai pha long
cho dén khi né va cham vao khay nong chay 130. Cacbon dioxit nay "tao tuyét" trén
khay nong chay 130, va néng chay thanh pha loéng. Tir d6, chit long giau CO, chay
nhu thac xubng thiét bi chuyén khéi hozic khay 126 trong vung chung ct phia dudi
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106, cung voi CO; long tir dong khi thé dugce lam lanh 12 nhu duge mo ta & trén. Tai
thoi diém nay, metan con lai tir dong phun 21 cua voi phun 122 nhanh chong tan thanh
hoi. Cac hoi nay di chuyén 1én phia trén trong thap chung cét 1am lanh sau 100 va trd
lai viing chung cét phia trén 110.

Diéu mong mudn 14 1am cho chit 1éng da lam lanh tiép xtic cang nhiéu vai khi
dang di chuyén huéng 1én thap 100 cang tot. Néu hoi di vong qua dong phun 21 phat
ra tir voi phun 122, mttc CO; cao hon c6 thé tién dén ving tinh cit 110 cta thap 100.
D¢ cai thién hiéu qua tiép xuc gitra khi/léng trong ving déng bang da diéu chinh 108,
nhidu voi phun 122 hinh dang thiét ké c6 thé dugc s dung. Do do, thay vi st dung
ngudn phun don tai moét hodc nhidu mirc véi dong chét luu hdi luu 21, ¢6 thé st dung
mot vai dau phan phéi phun swong 120 tiy ¥ dugc thiét ké véi nhidu voi phun 122. Do
do, hinh dang cua cac voi phun 122 anh huong dén sy truyén nhiét va khéi dién ra
trong ving déng bang di didu chinh 108. Ngoai ra, ban than voi phun c6 thé dugc thiét
ké dé tao ra kich thudce giot va sy phan bé dién tich téi wu cua cac giot nay.

Bén nhén chuyén nhuong trude d6 da dé xuét cac so dd bd tri voi phun khéc
nhau trong don cong bd Pat My dong xét nghiém sé 2010/0018248, dugc tham khao
trén day. Fig.6A va 6B dugc ding dé thé hién hinh dang ctia voi phun. Muc dich caa
cac voi phun 1a dam bao sy bao phu 360° trong viing déng bang dugc diéu chinh 108
va tao ra sy tiép xuc hoi-16ng t6t va sy truyén nhiét/truyén khéi. Piéu nay lai co tac
dung lam lanh hiéu qua hon cacbon dioxit dang khi bat ky di chuyén hudng [én qua
thap chung cét 1am lanh séu 100.

Thép l1am lanh sdu va thiét bi truyén nhiét két hop cung cép hé théng tin cdy dé
tao ra khi tu nhién hda long ma vé co ban khong chira khi axit. Metan duoc tao ra
trong viing chung cit phia trén dap g hau hét cac thong sb k§ thuét cho sy phan phdi
trong duong 6ng din. Vi dy, khi metan c6 thé dap g thong sb k¥ thuat cia khi CO,
duong 6ng 1a nhé hon 2% mol, cling nhu théng sd k§ thuat cia HaS la 4 ppm, néu
dong hdi luu dua dugc tao ra va/hodc néu co du giai doan tach tir téng nap hodc khay
trong viing chung cét trén 110.

Hé thdng loai bo khi axit trén day dugc mo ta két hop véi Fig.1 c6 thé mang lai
loi nhuén trong viéc san xuét san phdm metan 16 dé ban trén thi trudng ma vé co ban

khong chira khi axit. Tét hon 13, san pham 16 14 khi va dugc cho xudng duong dng dé
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ban. Tét hon 13, san phim khi dap ting thong s k§ thuat cia CO, duong dng tir 1 dén
4% mol, trong d6 dong hodi lwu di duoc tao ra. Pdng thoi, cacbon dioxit va hydro
sulfua vé co ban dugc loai bd qua dong day 26.

Luu y ring mot it metan chic chin bi cubn vao dong khi axit day 22. Cot 100
cta Fig.1 bao gdm ndi dun lai 160 nhu thao luan trén day. Noi dun lai 160 cung cap
hoi da dun lai vao déy ctia cac khay cét. Hoi dun lai s& bao gdm metan ma dugc dua
lai vao trong cdt 100 qua dwuong dng 27. Tuy nhién, diéu mong mudn 1 thu lai nhiéu
lugng metan hon lugng metan c6 thé thu dugc bang céach sir dung ndi dun lai 160, va
sau d6 phan phbi metan duoc thu lai truc tiép vao ving dong bing 108. Tiép theo, diéu
mong muén 13 giam kich thuée va trong luong clia cot 100 bang cach vé co ban lam
giam kich thuéc cia viing chung cét dudi 106, hodc tham chi loai bd né hoan toan.

Fig.2 1a biéu db duéi dang gian dd thé hién thit bi x ly khi 200 d loai bé khi
axit khoi dong khi theo sang ché theo mot phwong an thuc hién. Thiét bi xt Iy khi 200
dugc dit tai hoic gin khu vuc phat trién hydrocacbon 201. Khu vuc phat trién
hydrocacbon 201 c6 thé 1a dia diém bét ky trong d6 cac khi hydrocacbon thé khi dugc
tao ra. Khu vuc phat trién 201 ¢6 thé & trén bo bién, gan b bién hodc ngoai khoi. Khu
vuc phét trién 201 c6 thé hoat dong tir p sudt via ban dau hodc co thé trai qua céc quy
trinh thu hoi ting cudong. Céc hé thdng va phuong phép duogc bao ho trong sang ché
khong bi gi¢i han & loai linh vuc ma dang phat trién mién 13 linh vuc san xuit
hydrocacbon, bao gém metan, bi nhiém cacbon dioxit.

Trong khia canh khac, nhiéu giéng san xuit 212 duoc thé hién tai khu vuc phat
trién hydrocacbon 201. Giéng san xuit 212 mé rong qua vung dudi mat dat 205, va
vao trong via dugc chon 210. Khu vyc phét trién minh hoa 201 cta Fig.2, ba giéng san
xudt 212 duoc thé hién. Tuy nhién, phai hiéu ring khu vuc phat trién hydrocacbon 201
c6 thé bao gdm nhiéu giéng san xut hon.

Quy trinh san xuit qua céac giéng san xuét 212 t6t hon 1a duoc két hop tai duong
dong chay duéi mit dit 214. Puong dong chay 214 chira dong khi th6. Dong khi
"thd", c6 nghia n6 chua dugc dua vao bt ky bude xtr ly nao dé loai bd nudce hodc khi
axit. Dong khi thd trong dudng dong chay 214 chu yéu chira cac chit luu hydrocacbon
trong pha hoi. C4c hydrocacbon chi yéu 1a metan, nhung ciing c6 thé bao gdm etan va

tham chi 1a cac hydrocacbon ning khéc nhu cac lwgng vét ciia propan hogc butan, hoic
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thadm chi cac hydrocacbon thom.

Dong khi thd cling ¢ thé bao gdm céc lugng vét cia nito, heli va cac khi tro
khic. Dong khi tho tiép tuc bao gdm it nhit mot sb nude mudi hogc chét luu trong
nudc khac. Cudi ciing, dong khi thd s& bao gdm cacbon dioxit va, c6 thé 1a cac khi axit
khéc.

Dong khi thd di chuyén qua duong dong chay 214, va duge dua vao trong binh
loai nuéc 220. Binh loai nudc 220 c6 thé 13, vi du binh loai nudc glycol ma st dung
hoa chét trén nén glycol. Quy trinh dua trén glycol, vi du quy trinh DRIZO trong d6
benzen dugc st dung lam chét cit c6 thé dugc st dung. Trong mdt sb truong hop, khi
tho tir duong dong chay 214 ¢6 thé duoc trén véi monoetylen glycol (MEG) dé ngin
nuéce roi xuéng va ngan sy tao thanh hydrat. MEG, vi du, ¢6 thé duoc phun trén thiét
bi lam lanh, cac chét long duoc thu lai dé tach vao trong nudc, nhiéu MEG ¢6 dac hon,
va c¢6 thé mot sd hydrocacbon ndng, tiy thude vao nhiét d cia thiét bi lam lanh va
thanh phén khi vao. Theo cach khéc, binh loai nudce 220 ¢6 thé sir dung sang phan ta.

Nho di chuyén khi thd tir duong dong chdy 214 qua binh loai nude 220, dong
nude 222 duge tao ra. Dong nuéc 222 cb thé duoc dua toi thiét bi xu ly nuéc (khong
duoc thé hién). Theo cach khac, dong nude 222 ¢ thé duoc phun tr¢ lai vao trong via
du6i mt dat 210. Van theo cach khac, dong nudce da loai bo 222 ¢6 thé xu Iy dé dap
g tiéu chuin vé moi truong va sau d6 duoc giai phong vao luu vuc song hodc moi
trudng ngoai b bién dudi dang nude da xu ly.

Ngoai ra, nhd di chuyén dong khi tho qua binh loai nu6c 220, dong khi vé co
ban da loai nudc 224 dugc tao ra. Két hop vai hé théng va phuong phap cua sang ché,
dong khi da loai nudc 224 bao gdm cacbon dioxit, va, co thé lwong nho hydro sulfua.
Dong khi 224 ciing c6 thé chira c4c thanh phan chira luru huynh khac nhu carbonyl
sulfua, cacbon disulfua, luu huynh dioxit, va cac mercaptan khac nhau.

Dong khi da loai nudc 224 dugce di chuyén qua bd trao ddi nhiét so b0 230. BO
trao doi nhiét 230 s& bao gdm bd phan 1am lanh. B$ trao ddi nhiét 230 1am lanh dong
khi tho di loai nudc 224 xuéng dén nhiét 46 nam trong khoang tir -30°F (-34,44°C)
dén -40°F (-40°C). B§ trao ddi nhiét 230 c¢6 thé 1a, vi dy, thiét bj lam mét bing khong
khi hodc tu lanh etylen hodc propan.

Dong khi chua da 1am mat dugc giai phong tir bo trao dbi nhiét 230. Diéu nay
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dugc thé hién tai duong 232. Dong khi chua di 1am mat tiy y duge din qua thiét bi
gidn nd 234. Van gidn né 234 c6 thé 13, vi du, van Joule-Thompson ("J-T"). Thiét bi
gidn nd 234 dong vai tro 1am bo phéan gidn no dé tiép tuc 1am lanh dong khi da loai
nuée 232. Do d6, dong khi chua da lam mat cubi ciing 236 dwgc tao ra. Dong khi chua
da lam mat cudi cing 236 c6 thé ¢ tai nhiét do khoang tir -40°F (-40°C) dén -70°F (-
56,67°C).

Phéi hiéu rang so dd bd tri lam mat dugc thé hién dbi véi thiét bi xtt 1y khi 200
chi mang tinh minh hoa. Cac so dd bd tri 1am mat khac, vi du so dd bd tri duoc thé
hién trén Fig.1 c6 thé duoc st dung. Sang ché khong bi gidi han & céch tao ra dong khi
chua da lam mat 236. Tuy nhién, vu tién hoan thanh it nhit mot phan hoa léng dong
khi chua 236.

Diéu mong muén la loai bé cacbon dioxit (va thanh phan chita luu huynh bat
ky) tir dong khi chua da lam mat 236. Thap chung cit 1am lanh sdu 240 duoc dé xuAt
theo thiét bi xir ly khi 200. Thap 240 c6 thé 1a thap c6 khay, thap da nap liéu, hoic loai
thap khac, mién 1a n6 hoat dong dé “dong bang” cacbon dioxit va cac thanh phan axit
khéc ra khéi hoi khi metan duéi dang cac chét ran.

Dong khi chua da loai nudc va lam mat 236 di vao thap chung cét 240. Khi
chua da dugc lam lanh clia duong 6ng 236 di vao thap 200 tai ap suat khoang 500 dén
600psig. Thap chung cit 240 c6 ving dong bang 242. Vung déng biang nay c6 thé phu
hop v6i vung dong bang di didu chinh trung gian, hodc “bd phan phun” 108, cua
Fig.1. Thap chung c4t 200 con bao gdm ving chung cét trén 244. Ving chung cit nay
phu hgp véi ving chung ct trén, hodc “by phan tinh cit” 110 cia Fig.1.

Thap chung ct 100 hoat dong dé tach metan (va mot sb etan) tr cacbon dioxit
(va céc thanh phan khi axit khac). Khi metan duoc gidi phong qua ving chung cét trén
244 1a dong khi dinh thap 246, trong khi cacbon dioxit dugc giai phéng qua day cta
thap chung ct 100 14 dong khi axit day 248.

Dong khi dinh thap 246 tét hon 1a duge tiép tuc lam mat. Trong so dd b tri cua
Fig.2 dong khi dinh thap 246 dugc din qua bd trao dbi nhiét 250. Bo trao ddi nhiét 250
bao gdm bd phén lam lanh dé gay ra sy hoa 1éng khi metan. Trong mot khia canh, bd
trao ddi nhiét 250 st dung chét 1am lanh etylen hodc chéit 1am lanh khac c6 kha nang

lam lanh dong metan dinh thdp 246 xudng nhiét d6 khoang tir -135° (-92,77°C) dén -
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145°F (-98,33°C). Van gian né (khong dugc thé hién) cling ¢6 thé duoc st dung cung
v6i bo trao d6i nhiét 250 dé dat dugc nhiét do can thiét cho su hoa long. Trong trudng
hop bét ky, dong khi ty nhién da hoa 16ng (LNG) dugc san xuat tai dudng dng 252.

Thiét bi xr Iy khi 200 con bao gém May tach 260. May tach giai phong khi tu
nhién lanh tir dudng 6ng dinh thap 262. Khi ty nhién trong dudng 6ng 262 1 san phim
thuong mai ma dugc phan phéi xudi dong dé ban. Ty v, phan san phdm khi tu nhién
c6 thé duoc thu gir 1am khi nhién lidu cho thiét bi xw 1y khi.

May tach 260 con thu giit khi ty nhién d hoa long tir dwdong dng 252, va dan
huéng né trd lai thap chung cat 200 1a “dong hdi luu.” Puodng 6ng chira dong hdi luu
dugc thiy tai 264. Bom tdng cudng ap xuat 266 c6 thé duoc sir dung dé hd tro phun
dong hdi luu tir duong 6ng 264 vao trong thap chung cit 200. Trong so dd bd tri cta
Fig.2, dong hdi luu duoc phun vao dinh cia ving déng bang (dugc thé hién tai 108
trén Fig.1). Tuy nhién, dong hdi luu trong dudng ng 264 c6 thé duge phun vao trong
ving chung cit 244 nhu dugc cung cip trong thap 100 cia Fig.1.

Dbnghéihn1ﬂrdudng6ng264duqcdﬁnhuéngvéoUongvungdéngbéng242
1a dong phun 16ng lanh. Cac diu phun (vi du diu phun 120 cta Fig.1) ¢ thé dugc sir
dung. Nhu da thao luan trén ddy, dong phun 1éng lanh giup két tia bt ky cacbon
dioxit ndo dang di chuyén lén trén bén trong thap chung cét 200.

Cacbon dioxit va cac khi axit khic két tiia xubng du6i v& phia day cda vung
dong bang 242. Khay néng chay (khong dugc thé hién) c6 thé dugc st dung dé thu gifr
cac chit ran va huéng ching ra khoi day cta vung dong bang 242. Nhiét do trong thap
chung cét 240 tai day cia vang déng biang 242 c6 thé khoang -50°F (-45,56°C) dén -
100°F (-73,33°C). .Tuy nhién, theo hé théng cua sang ché, khong can ving chung cét
duéi (vi du, ving chung cit dudi 106 cua F ig.1). Nguoi van hanh c6 thé lvya chon c6
viing chung cét dudi rat nho, nhung diéu nay khong can thiét cho viéc thu gitt khi
metan bi cudn theo cling v6i cac khi axit thé ran hodc long.

Céc thanh phan khi axit thoat ra thap 240 Ia dong khi axit day 248. Dong khi
axit day 284 1a huyén phu lanh ma chu yéu chira cacbon dioxit. N6 cling c6 thé chira
khoang 5% HaS va c4c thanh phan chtra lvu huynh khéc. N6 cling chtra khoang tir 1%
dén 5% metan va etan, ma ly tudng duoc thu hoi.

DE thu hdi cac khi hydrocacbon tir dong khi axit héa 1ong & day 248, thiét bi xi
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Iy khi 200 str dung mot loat thiét bi tiép xuc dong song song CDy, CDy, . . ., CD@-1),
CDn. Cac thiét bj nay duge st dung dé lam dong khi axit hoa 1ong & day 248 tiép xiic
v6i khi giai hép.

Céc thiét bi tiép xuc dong song song CDy, CDy, . . . CD(-1), CDy ¢6 thé 12 loai
bat ky trong s6 nhiéu loai thiét bi tiép xuc thoi gian ngén. Vi du vé ching bao gém cac
may trdn tinh, may tron ly tdm va cac may phan 16p. Mot s thiét bi tron pha v& chit
16ng qua thiét bi két tu. May phun phan phédi khi qua éng kiéu venturi ma dén luot bng
nay kéo chit 1ong vao trong éng. Do tac dung venturi, chat 1ong duoc kéo vao va bi v
thanh cic phan tir nhé hon, tao ra dién tich b miit tiép xuc v6i khi 16n hon.

Khi giai hap t6t hon 1 cacbon dioxit v& co ban tinh khiét. Binh hodc bé chira
cacbon dioxit duge thay tai 270. D& nap lidu cho thiét b tiép xtic CD1, CDs, . . ., CDg.
1), CDn, dudng dng CO, dugc bd tri tai dudng 6ng 272 tir bé chira 270. Dong chay
chira CO, qua dudng éng 272 duoc diéu tiét boi van 274. Ngay sau khi hé théng 2000
hoat dong, van 274 vé co ban dugc dong lai. Theo cach khéc, khi giai hdp dugc cung
cap bang cach dun sb6i mot phan ciia dong day hoa 1ong d3 giai hap.

Khi hoat dong, CO; dugc dua vao trong thiét b tiép xtic tha nhat CD; 1a khi
gidi hap. CO, di chuyén qua mdi thiét bi tiép xtuc CD1, CDy, . . ., CDu.1), CDy, ndi tiép
nhau dé loai bo metan con du khoi chit 16ng. Khi khi giai hdp di chuyén qua céc thiét
bi tiép xuc CD1, CDy, . . ., CD(n-1), CDn, khi giai hip tién gan hon dén thap chung cit
200, va nhiét do hoat dong s& giam xudng. Ngoai ra, khi khi giai hap di chuyén qua
cac thiét bi tiép xtc CD1, CDy, . . ., CD(-1), CDn, khi trong cac thiét bj tiép xuc tré nén
giau metan do no da giai hdp khoi khi axit hoa long.

Thiét bi tiép xtc tht nhét CD; giai phong dong khi da 1am giau metan mot phin
280(1) vao trong thiét bi tiép xtc thir hai CD,. Dong khi da lam giau metan mot phin
thir nhat 280(1) c6 thé, vi du, & nhiét do khoang tir 20°F (-6,67°C) dén 30°F (-1,11°C),
va khoang tir 400 dén 500psig. Thiét bi tiép xtic tht hai CD; giai phong dong khi da
lam giau metan mot phan thtr hai 280(2). Dong khi nay c6 thé, vi du & nhiét khoang tlr
10°F (-12,22°C) dén 20°F (-6,67°C), va khoang tir 400 dén 450psig. Thiét bi tiép xtc
gin cudi ciing CDg.1y giai phong dong khi da lam gidu metan mot phan tiép theo
280(n-1) vao trong thiét bi tiép xtc cudi cung CDs, va thiét bi tiép xtc cudi cung CD,

giai phong dong khi da 1am gidu metan cubi cing 280(n). Dong khi d4 lam giau cudi
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cung 280(n) c6 thé & tai, vi du nhiét d -70°F (-56,67°C) va 400psig.

Dong khi dd lam gidu metan cudi cing 280(n) bao gdm khi metan va COs.
Metan va COz dugc dua lai vao trong viing dong bing 242 cua thap chung cit. Sau do,
metan da thu hdi di chuyén Ién trén qua bd phan chung cit trén 244, va cubi cung tr&
thanh mot phén ciia dong khi dinh thap 246.

Quay tr¢ lai dong khi axit ddy 248, dong khi hoa long & day 248 dugc dua vao
thiét b tiép xtic cudi ciing CDy. Dong khi axit hoa 16ng 248 di chuyén qua mdi thiét bi
tiép xtc CDn, CDp.1, . . ., CDa, CDi. Khi khi axit hoa 16ng di chuyén qua céc thiét bi
tiép xtic CDy, CDhl, . . ., CD2, CDy néi tiép nhau, ham lugng khi CO; trong chit 1éng
tré nén nhidu hon. Do d6, thiét bj cubi cing CD, giai phong chét 16ng chira khi axit da
giai hdp mot phan thtr nhat 285(n) dén thiét bi tiép xuc dong song song CDy., thibt bi
tiép xtic dong song song trudc d6 CDy.| giai phong chét 1ong chira khi axit da giai hip
mdt phan 285(n-1), thiét bi dong song song thir hai CD, giai phong chét 1ong chira khi
axit da giai hdp mot phan thtr hai 285(2), va thiét bj tiép xtc the nhat CD; giai phéng
chit 16ng chira khi axit da giai hip cudi cung 285(1).

T4t hon 1a chit 16ng chira khi axit d& giai hAp mot phan thtt hai 285(2) da duoc
giai phong béi thiét b thiét xic thir hai CD, duge lam 4m. Cudi cing, ndi dun lai 276
dugc dé xuat. Noi dun lai 276 c6 thé lam 4m chAt 1éng chira khi axit da giai hip mot
phan thir hai 285(2) dén nhiét d, vi du 30°F (-1,11°C) dén 40°F (4,44°C). Didu nay c6
tac dung gitip 1am tan v& metan trong thiét bi tiép xuc thtr nhat CD;.

Chét 16ng chira khi axit da giai hip cudi cung 285(1) la dung dich ma bao gdm
chti yéu cacbon dioxit, cong thém céc thanh phan chira luu huynh bt ky tr dong khi
thd ban diu trong dudng 6ng dong chay 214. Chét 16ng chira khi axit da giai hip cubi
cung 285(1) c6 thé duge phan phdi téi mot hodc nhiéu giéng phun khi axit 216. Chat
16ng chtra khi axit da giai hdp cudi cing 285(1), sau d6 c6 thé hoac duogc tach riéng ra,
hodc ¢o6 thé duoc sir dung dé duy tri 4p suit via trong via dudi mat dat 210. Dé dé
phun, bom 290 dugc sir dung.

Do chét 16ng chira khi axit d4 giai hip cudi cung 285(1) 1a dong COs v& co ban
tinh khiét, mot phan chit 10ng chira khi axit da giai hép cudi ciing 285(1) c6 thé duge
chuyén dong va tai st dung lam khi giai hip. Trong so dd bd tri clia Fig.2, dudng dng

chuyén huéng 288 dwoc dé xuit. Chat l6ng giau CO, trong duong dng 288 duogc nhap
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vao v6i chat 1ong chira khi axit da giai hdp mot phan thi hai 285(2) tru6e khi chat 1ong
chtra khi axit da giai hap mot phén thir hai 285(2) di vao bd gia nhiét 276 (ma vé chirc
nang 1a ndi dun lai). Theo cach khac, chét 16ng giau CO, trong dudng 6ng 288 c6 thé
duge din huéng vao trong dudng dng 278.

Luu y ring trong mdi thiét bi tiép xic dong song song, dong chdy chira khi axit
va khi giai hap 14 song song, tuc 13, doc theo truc doc clia cac bd tiép xuc tuong Gng.
Piéu nay cho phép cac thiét bi tiép xuc dong song song CD1, CDa, . . ., CDg-1), CDy
hoat dong tai van tdc chit luu 16n hon nhiéu so véi cac bd tiép xtc dbi dong. Vi vy,
bo tiép xtic dong chay song song ¢6 xu huéng nhd hon b tiép xtc dong dbi chidu ma
sir dung cac thap da nap li¢u hoac co khay.

Mot thiét bi tiép xuc dwoc uu tiép 1a bo tiép xtic ProsCon™. B tiép xic st
dung may phun, tiép theo 12 thiét bi két tu ly tam. Thiét bi két tu ly tam gay ra céc luc
ly tim 16n dé tai két hop dung dich 1éng trong thé tich nhé. Ngudi ta tin ring bd tiép
xtc ProsCon™ da dugc st dung trong céc g dung duge, nhung van chua duoc chua
dugc st dung trong thiét bi xir Iy va phén tach khi. Theo cach khéc, ngudi ta tin riang
May tach ProScav™ c6 bén trén thi trudng ctia nha sin xuit ProPure of Bergen,
Norway c6 thé dong vai trd lam bd tiép xuc dong song song chép nhan dugc. Thong
tin tiép thi hién c6 truc tuyén cho biét bo tiép xuc ProScav™ dugc st dung dé phun
chét chéng mudi HoS dé loai bé H,S. B6 tiép xuc ProScav™ hoat dong nhu may tron
tinh, tiép theo 1a thiét bj két tu. Trong phuong an bat ky, céng nghé binh nén dugc st
dung, tao diéu kién cho sy giam phén cing so vdi cac thap tiép xuc 16n, va ngoai ra
con tao diéu kién cho sy loai bo nhidu cia ving chung cat thip cua thap chung cét lam
lanh sau.

Trong mot khia canh, sy két hop cua thiét bi tron va thiét bi két tu twong Gng
dugc st dung trong cac bd tiép xic. Do d6, vi du, bd tiép xuc th nhit CD; va bo tiép
xtc thtr hai CD; ¢6 thé st dung cac mdy tron tinh 1am thiét bi tron cta ching, bo tiép
xtc tht ba (khong dugc thé hién) hogc cac bd tiép xtc khac c6 thé sir dung thiét b két
tu, va bo tiép xtic gan cubi cing CDg-1) va bo tiép xtic CDy ¢6 thé sir dung cac may
tron ly tam.

Trong so dd b tri cua Fig.2, bon thiét b tiép xtic dong song song CDy, CDa, ..
., CD(o-1), CDn dugc thé hién. Tuy nhién, s6 lugng thiét bi tiép xuc dong song song it
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hon hodc 16n hon ¢6 thé duge st dung. Theo nghia thong thuong, bd tiép xtic dong
song song thtr nhat dugc tao két ciu dé:

- nhan khi giai hip;

- nhan khi axit da giai hAp mot phan thi hai tir bo tiép xtc dong song song

gan cudi cing (hodc thit hai);

- giai phong chat 16ng chira khi axit da giai hip cubi cung; va

- giai phong dong khi da lam gidu metan mot phan thir nhét vao trong bo

tiép xtc dong song song gin cudi cing (hodc th hai).

Ngoai ra, bo tiép xuc dong song song cubi ciing dugc tao két cAu dé:

- nhdn dong khi axit hda long & day;

- nhan dong khi dd lam giau metan mot phan tir bd tiép xuc dong song

song trudc do;
- giai phong dong khi da lam giau metan cudi cing vao trong thap chung
cit 1am lanh sau; va

—  giai phong chét 16ng chira khi axit da giai hdp mot phin tha nhat cho bo

tiepé xuc dong song song trudc do.

Sd luong thiét bi tiép xuc (it nhét 1a mot) trude bd tiép xuc cudi cung CD, dugc
xéac dinh chti yéu béi muc loai bé metan cin thiét dé dap ung tiéu chuin mong mudn,
vi du nho hon 1% metan trong chét 16ng chira khi axit da giai hip cudi cing 285(1). Vi
du, hé thdng 200 c6 thé c6 hai bd tiép xuc dong song song dé xir ly dong khi axit day
248. Trong trudng hop ndy, bo tiép xic dong song song cudi ciing CDy 14 bd tiép xuc
dong song song thir hai, trong khi d6 b tiép xuc dong song song trudc d6 1a bo tiép
xtc dong song song thtr nhit CD;.

Theo cach khac, hé thdng 200 c6 thé c6 ba bd tiép xtic dong song song dé xir ly
dong khi axit day 248. Trong truong hgp nay, bd tiép xic dong song song trudc la bo
tiép xuc dong song song thtr hai. Sau d6, bd tiép xuc dong song song thir hai duoc tao
két cdu dé nhan dong khi da lam giau metan mdt phin thir nhét tir bo tiép xuc dong
song song thir nhat CDy, va chit 16ng chtta khi axit d giai hdp mot phan thir nhét tir bo
tiép xtic dong song song cubi cung CDy,. Tiép theo, bd tiép xic dong song song thir hai

giai phong dong khi da lam giau metan mot phan thir hai vao trong bo tiép xtic dong

-33-



23767

song song cudi ciing CDy, va chit 16ng chira khi axit da giai hdp mot phan tha hai vao
trong bo tiép xic dong song song thtr nhét CD;.

Theo céch khéc, hé thdng 200 c6 thé c¢6 hon ba bd tiép xuc dong song song dé
xu ly d(‘)ng khi axit ddy 248. B tiép xuc dong song song cudi cing CDy, céac b tiép
xuc dong song song trung gian bat ky, bo tiép xuc dong song song thtr hai CD,, va bd
tiép xtic dong song song thtr nhit CD; dugc sip xép dé phan phéi chét long chtra khi
axit da giai hap tuong tng 1a cac chét 16ng chira khi axit giau hon néi tiép nhau. Pdng
thoi, bo tiép xtic dong song song thir nhit CD1, b tiép xuc dong song song tht hai
CD, b tiép xtic dong song song trung gian bat ky, va bo tiép xuc dong song song cudi
cing CD, dugc sip xép dé phan phéi dong khi di lam giau metan tuong Ung la cac
dong khi duoc 1am sach ting dan nédi tiép nhau.

Su sir dung nhiéu thiét bi tiép xuc dong song song ciing c6 thé dugc sir dung dé
thu hdi cacbon dioxit bit ky ma thoat khoi thap chung cit lam lanh sdu v&i dong khi
dinh thép. Fig.3 1a biéu d6 dudi dang gian dd thé hién thiét bi xtt 1y khi 300 d& loai bo
khi axit khoi dong khi theo séang ché, trong phuong an khac. Thiét bi xir ly khi 300 st
dung diy b tiép xtic dong song song dé tiép tuc lam sach metan tir dong khi dinh thap.

Tuong tu nhu thiét bi xi 1y khi 200, thiét bi xir Iy khi 300 duoc dat tai hodc gin
khu vuc phat trién hydrocacbon 301. Khu vuc phét trién hydrocacbon 301 c6 thé 1a dia
diém bét ky trong d6 cdc hydrocacbon chira khi duge san xuét. Khu vuc phat trién 301
c6 thé & trén bo bién, gin bd bién hodc ngoai khoi. Hé théng dugc bao ho trong ban
mo ta nay khong bi gidi han & loai linh vuc dang phat trién, mién 1a linh vuc san xuét
hydrocacbon, bao gdm metan, chira cacbon dioxit.

Nhiéu giéng san xuét 312 dugc thdy tai khu vuc san xudt hydrocacbon 301.
Giéng san xuét 312 m& rong qua vung dudi dit 305, va vao trong via dugc chon 310.
Trong khu vuc phat trién minh hoa 301 cta Fig.3, ba giéng san xuit 312 mot lan nita
lai dugc thé hién. Tuy nhién, phai hiéu rang khu vuc phat trién hydrocacbon 301 ¢6 thé
bao gdm nhiéu giéng san xuét hon.

Quy trinh san xut qua cac giéng san xuit 312 t6t hon la dugc két hop tai dudng
dong chay dud¢i mat dat 314. Puong dong chdy 314 chtra dong khi thd. Dong khi tho
trong dudng dong chay 314 gdm chu yéu cac chit luu hydrocacbon trong pha hoi. Cac

hydrocacbon chii yéu 1a metan, nhung cling c6 thé bao gdm etan va thdm chi 1a cac
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hydrocacbon ning khéc nhu cac lugng vét clia propan hodc butan, hodc tham chi cac
hydrocacbon thom.

Dong khi thd ciing c6 thé bao gdm céac luong vét cia nito, heli va cac khi tro
khac. Dong khi thd tiép tuc bao gdm it nhit mot sd nudc mudi hodc chit luu trong
nuée khac. Cudi ciing, dong khi tho s& bao gdm cacbon dioxit va, c6 thé 1a cac khi axit
khéc.

Dong khi tho di chuyén qua dwong dong chay 314, va dugc dua vao trong binh
loai nuéc 320. Binh loai nudc 320 c6 thé phi hop véi binh loai nuée 220 tir Fig.2.
Nho chuyén khi thé tir duong dong chay 314 qua binh loai nuéc 320, dong trong nude
322 lai mot 14n nira duoc tao ra. Dong nude 322 ¢ thé duogc dua t6i thiét bi xur ly
nuée (khéng dugce thé hién). Theo cach khéc, dong nuédec 322 ¢ thé duge phun tr¢ lai
vao trong via duéi mat d4t 310. Van theo cach khac, dong nuée di loai bo 322 c6 thé
duge xtt ly dé dap ung cac tiéu chudn moi truong va sau do dugc giai phong vao trong
luu vuc séng dia phurong hoic, néu ¢6 thé, vao moi trudng ngoai bo bién ¢ dang nudce
da xu ly.

Ngoai ra, nho di chuyén dong khi tho qua binh loai nuéc 320, dong khi vé co
ban da loai nuéc 324 dugc tao ra. Lién quan dén cac hé théng nay, dong khi da loai
nude 324 gdm cacbon dioxit va, c6 18 luong nho hydro sulfua. Dong khi 324 ciing ¢
thé chira cac thanh phin chira luu huynh khéc nhu cacbonyl sulfua, cacbon disulfua,
luu huynh dioxit, va cac mercaptan khac nhau.

Dong khi da loai nudc 324 duoc di chuyén qua bd trao ddi nhiét so bo 330. BO
trao ddi nhiét 330 s& bao gém bd phén 1am lanh. B9 trao d6i nhiét 330 lam lanh dong
khi tho da loai nu6c 324 xudng dén nhiét do nim trong khoang tir -30°F (-34,44°C)
dén -40°F (-40°C). Bo trao ddi nhiét 330 ¢6 thé 1, vi du, thiét bj lam mat bing khong
khi hodc tu lanh etylen hodc propan.

Dong khi chua da lam mat dugc giai phéng tir bo trao ddi nhiét 330. Diéu nay
duoc thé hién tai duong 332. Dong khi chua da lam mat tiy y dugc dan qua thiét bi
gidn nd 334. Van gidn nd 334 c6 thé 13, vi dy, van Joule-Thompson ("J-T"). Thiét bi
gidn nd 334 dong vai trd 1am bo phan gidn né dé tiép tuc lam lanh dong khi da loai
nudc 332. Do d6, dong khi chua da lam mat cubi cung 336 duogc tao ra. Dong khi chua

da lam maét cudi cing 336 c6 thé ¢ tai nhiét do khoang tir -40°F (-40°C) dén -70°F (-
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56,67°C).

Phai hiéu ring so dd bd tri 1am mat dugc thé hién déi véi thiét bi xir 1y khi 300
chi mang tinh minh hoa. Céc so dd bd tri 1am mat khac, vi du so d6 dwoc thé hiént trén
Fig.1, ¢6 thé dugc st dung. Thiét bi 300 khong bi giéi han & cach tao ra dong khi chua
da lam mat 336. Tuy nhién, vu tién hoan thanh it nhit mot phin hoa long dong khi
chua 336.

Lai mot 1an nita mong muén loai bd cacbon dioxit (va céc thanh phan chira luu
huynh bt ky) khéi dong khi chua da 1am mat 336. Theo thiét bi xir Iy khi 300, thap
chung cét 1am lanh sdu 340 duoc tao ra. Thap 340 c6 thé 1a thap co khay, thap da nap
liéu, hodc loai thap khac, mién 13 nd hoat dong dé “dong bang” cacbon dioxit va cac
thanh phan axit khac hoi khoi khi metan dudi dang cac chét ran.

Dong khi chua da loai nuéc va lam mat 336 di vao thap chung cit 340. Khi
chua da lam lanh 336 di vao thap 340 tai 4p xuét khoang tir 500 dén 600psig. Thap
chung cit 340 c6 ving dong bang 342. Vung déng bing nay c6 thé tuong Gmg voi
ving déng bing da diéu chinh trung gian, hodc “vung phun” 108, cta Fig.1. Thap
chung cét 340 ciing bao gdm ving chung ct trén 344. Ving chung cit nay cé thé
tuong (mg véi viing chung cét trén, hodc “bd phén tinh cit” 110 cua Fig.1. Cudi cing,
thap chung cit 340 bao gdm viing chung cit dudi 341. Ving chung cit dudi nay co
thé twong mg vai ving chung cit dudi hogic “ving c4t” 106 cua Fig.1.

Thap chung cit 340 hoat dong dé tach metan (va mot sb etan) tir cacbon dioxit
(va cac thanh phan chira khi axit khéc). Khi metan duoc giai phong qua vung chung
ct trén 344 duéi dang dong khi dinh thap 346, trong khi cacbon dioxit dugc giai
phéng qua viing chung cit dudi 341 du6i dang dong khi axit da hoa long & day 348.

Bén trong thap chung cét 340, cacbon dioxit va cac khi axit khac két tia xudng
duéi vé phia thap chung cét dudi 341, Khay néng chay (khong duge thé hién) c6 thé
dugc sir dung dé thu cac chit rin va dan hudng chiing vao trong 16 tran va khay. Diéu
ndy cho phép lam néng chdy céc thanh phan axit rin, va tan v& khi metan. Nhiét do
trong thap chung cit 340 tai day ctia ving chung cit dudi 341 c¢6 thé khoang 0°F (-
17,78°C) dén 20°F (-6,67°C). Dong khi axit ddy 348 duoc giai phong tir ving chung
cit dudi 341 dudi dang dong chét long.

Dong khi axit ddy 348 tét hon 1a duge dan qua ndi dun lai 350. Dong khi axit
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16ng di vao ndi dun lai 350 tai nhiét d twong déi thép, vi du khoang tir 30°F(-1,11°C)
dén 40°F(4,44°C). N&i dun lai 350 twong tmg v6i ndi dun lai 160 theo Fig.1. Ni dung
lai 350 cho phép khi metan cudn theo dong khi axit ddy 348 tran ra tir cac khi axit
16ng. Hoi metan (cing v6i CO, dd bdc hoi) sau d6 di chuyén qua dudng dng hoi 352,
va trd lai thap chung cét 340. Tt hon 13, duong éng hoi 352 phan phéi hoi chira metan
vao trong ving dong bang trung gian 342. Theo cach khac, duong 6ng hoi 352 c6 thé
phan phéi hoi metan vao cac khay cit (vi du 18 tran va cac khay nhiéu tang 126 trén
Fig.1) trong viing chung cit du6i 341.

Cacbon dioxit va cac thanh phan axit vét khac thoat ra ndi dun lai 350 chu yéu
duéi dang dong chit 16ng. Pidu nay duoc thé hién tai duong 354. Céac thanh phan axit
16ng tury ¥ dugc din hudng qua thiét bi gisn nd 356 dé tiép tuc lam mat. Pidu nay lam
gidm nhiét do cua dong chét long trong dudng dng 354. Dong chét 16ng da lam lanh
358 do d6 dugc giai phong. Dong chét 1ong gidu CO; 358 ¢6 thé duge bom 15 khoan
qua mot hodc nhiéu giéng AGL Trong so dd bd tri cua Fig.3, chat 1ong d& lam lanh
CO2 dugc phun vao trong via dusi mat dat 310 qua cac giéng phun 316 1a mot phan
clia quy trinh thu hdi dau ting cuong.

Nhu da luu y, thap chung cét con giai phong dong khi dinh thap 346. Dong khi
dinh thap 346 bao gém chil yéu khi metan. Dong khi dinh thép 346 t6t hon 14 bao gdm
khong qua 2% mol cacbon dioxit. Tai ty 1€ nay, dong khi dinh thap 346 c6 thé dugce st
dung 1am khi nhién liéu hodc c6 thé duge ban vao cac thi truong nhat dinh lam khi tu
nhién. Tuy nhién, twong Gmg véi cac phuong phéap nhit dinh trong ban md ta nay, diéu
mong mudn 13 dong khi dinh thap 346 tiép tuc duoc xir ly. Cu thé hon, didu mong
mudn 1a dan lugng cacbon dioxit trong dong khi dinh thap 346.

Pé thu hdi cacbon dioxit trong dong khi dinh thap 346, thiét bi xir ly khi 300 st
dung céc thiét bi tiép xuc dong song song CD1, CDy, . . ., CDg.1), CDn. Céc thiét bi nay
dugc st dung dé cho dong khi dinh thap 346 tiép xuc véi chét 16ng hdi luu.

Chét 16ng hdi Iuu tét hon 1a 1a metan v& co béan tinh khiét. Bé chira bit diu hoic
binh chita metan dugc thé hién tai 370. D& nap lidu cho thiét bi tiép xic CDy, CD», . . .,
CDg1), CDn, dudng dng chita CHs dugc b tri tai dwong dng 372 tir bé chira 370.
Dong CHs di qua dudng dng 372 dugc didu tiét boi van 374, Ngay khi hé théng 300

van hanh, van 374 v& co ban dugc dong lai.
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Thiét bi tiép xtic dong song song CD1, CDy, . . . CDg.1), CDn ¢6 thé lai 1a loai
thiét bi bit ky trong s cac thiét bi tron tiép xuc thoi gian ngin. Vi du bao gdbm may
tron tinh va may tron ly tdm. Khi hoat dong, metan vé co ban tinh khiét duogc dua vao
trong thiét bi tiép xuc cudi ding CD, & dang chét 16ng. Pau tién, metan di chuyén qua
duong 6ng 372, sau d6 duoc din hudng truc tiép vao trong thiét bi lam lanh 360. Tt
hon 13, thiét bi 1am lanh 360 14 thiét bi Jam maét bang etylen. Thiét bi lam lanh 360 lam
nhiét do cta khi san phdm giam xubng khoang -130°F (-90°C) dén -145°F (-98,33°C).
Thiét bi 1am lanh 360 giai phong dong chat 1ong chira khi metan da lam lanh (CHa)
qua dudong 6ng 362. Bom 364 tét hon 1a duge bd tri doc theo duong Ong 362 dé lam
tang ap sudt hoat dong.

CH4 10ong da lam lanh di chuyén qua mdi thiét bi tiép xac CDn, CD@.1y, . . .,
CD(), CDy, néi tiép nhau dé loai bé cac thanh phén axit khoi khi. Do khi giau metan di
chuyén qua céc thiét bj tiép xtic CD1, CDy, . . ., CD(u.1), CDs, ham lugng khi axit trong
khi tr& nén it dan. Do d6, bd tiép xuic cudi cing CD, giai phong cht long giau CO»
mdt phan thir nhit 385(1) vao trong b tiép xuc trudec CDy.1. Chat long da lam giau
CO, thi nhat 385(1) van s& ¢6 thanh phén khi axit rat thap, vi du it hon 1% CO; va it
hon 10 ppm H,S.

Bo tiép xuc gin cubi ciing CD.1y giai phong chét 16ng da lam giau CO2 mot
phén gin cudi cing 385(n-1); bd tiép xtic thir hai CD; giai phong chat long da lam giau
CO; mdt phan thtr hai 385(2) vao trong bd tiép xuc thir nhat CDy; va bd tiép xuc thir
nhét CD; gidi phong chét 16ng da lam giau CO, 385(1). Do d6, khi di chuyén gin hon
dén thap chung cét 300, cac thanh phén axit trong chit luu hdi lwu axit s& tang lén.

Chét 16ng hdi luu cudi cing 385(1) 1a dung dich ma vé& co ban bao gdm metan
va cacbon dioxit, cong thém mdt sd thanh phan chira luu huynh tir dong khi thd ban
dau trong duong dong chay 314. Chéit 16ng hdi luu cudi cung 385(1) duoc dua trd lai
thap chung cit 300. Cu thé hon, chét 1ong hdi luu cudi cung 385(1) dugc phun vao
trong ving chung cét trén 344. Tét hon 13, chit léng hdi luu cubi cung 385(1) di
chuyén qua bom 382 d& lam tang ap sut duong 6ng. Dong hdi luu da tao ap 383 di
vao viing chung cét trén 344,

Hai diéu duoc luu ¥ trong ban md ta nay 1a vé chét 1ong hdi luu cudi cung

385(1). Thit nhét, ty 1& phan trim ciia cac thanh phdn axit trong chét 16ng hdi luu rét
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nhé. Tuy thudc vao ty 1& phan trim cua cacbon dioxit trong dong khi thd ban dau 314,
muc do cia viéc 1am lanh so bo ddi véi dong khi chua da loai nuéc 324, ap suét trong
thap chung cit 340, sb thiét bi tiép xtc dong song song dugc st dung, va cac yéu td
khac, thanh phan cacbon dioxit trong chit long hdi luu cubi cing 385(1) ¢ thé nho
hon 5% mol, va ¢6 thé nhd hon 2% mol.

Thw hai, chit 16ng hdi luu cudi cung 385(1) tré thanh mot phan cia dong phun
lanh dugc st dung trong ving déng bang 342. Chat 16ng hdi luu cubi cung 385(1) c6
thé dugc phun truc tiép vao trong ving déng bang 342. Tuy nhién, trong so dd bd tri
thiét bi xt 1y khi 300 thé hién trén Fig.3, mot phan cta chit long hdi luu cudi clng
385(1) dugc thu hoi tir cac khay cét (vi du cac 10 tran va khay 116 duoc thé hién trén
Fig.1) ndm gan dinh cua thap chung cét 340 trong viing chung cit trén 344. Duong
6ng 384 thé hién mot phan cua dong chat 1ong chira metan va CO,. Puong éng chira
chit 16ng 384 phan phéi hén hop metan va CO; cho tréng ngung hdi luu 381. Tréng
ngung hdi luu 381 cung cép dung tich ting vot cho bom 387. Bom 387 phan phbi
metan va dong chit 16ng CO; vao trong vung dong bang 342 dudi dang dong phun
16ng lanh, vi du qua cac voi phun. Nhu da néi & trén, dong phun 1éng lanh gitp két taa
cacbon dioxit bat ky dang di 1én bén trong thap chung cit 300. Pudong 6ng 388 dugc
thy 14 phan phéi metan va dong chat 16ng CO; vao trong vung déng bang 342.

Quay tr¢ lai dong khi dinh thap 346, dong khi dinh thap 346 dugc mang vao
trong b tiép xuc thir nhét CD;. Dong khi dinh thap 346 di chuyén qua mdi thiét bi tiép
xtic CD1, CD, . . ., CDg.1), CDx. Khi khi dinh thép di chuyén qua céc thiét bi tiép xtic
CDs, CDa, . . ., CD@-1), CDy ndi tiép nhau, ham lugng khi trong cac thiét bi tiép xuc
ngdy cang sach hon. Do d6, bo tiép xuc tha nhit CD; giai phong dong khi metan da
khtr luvu huynh mdt phan tha nhit 380(1) vao trong bo tiép xtic dong song song thtr hai
CDy; b tiép xtic dong song song thr hai CD; giai phong dong khi di lam sach mot
phan thir hai vao trong bd tiép xuc dong song song gan cudi cing CDe.1y; va bd tiép
xuc dong song song gan cudi cing CDg.1y giai phong dong khi metan da khir luu
huynh mot phan cubi cung 380(n-1). Bo tiép xuc dong song song cudi cuing CD, giai
phong dong khi metan da khit luu huynh cubi cung 380(n).

Dong khi di lam sach cudi cung 380(n) bao gdm vé co ban metan va c6 thé

duogc 14y 1am khi san pham. Trén F ig.3, c6 thé thiy rang mot phan cta dong khi metan
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cudi cing 380(n) duoc chuyén dong vao trong duong 6ng 361. Metan da déi hudng
trong duong éng 361 dugc dan qua bd phéan lam lanh 360. Sau d6, metan 16ng da lam
lanh dugc dua lai vao bo tiép xtic cudi cung CD, trong duong 6ng 362.

Phén 16n dong khi da lam sach cudi cting 380(n) c6 thé dugc ban & dang san
phém thuong mai. Tbt hon 13, mét sb dong khi da lam sach cudi cung 380(n) dugc dan
qua bo tiép xtc nhiét 390 d& lam mat lai. Mot phan dong khi da lam sach cudi cung
380(n) dugc gidi phong tir by trao ddi nhiét 390 & dang san phim thuong mai (LNG,
sau khi 4p sudt giam). TSt hon 13, bd trao dbi nhiét 390 c6 kha ning lam lanh dong
mtan da 1am sach cudi ciing 380(n) xudng nhiét do khoang tir -135° (-92,78°C) dén -
145°F (-98,33°C) & dang san pham cudi cing 392. Trong mdt hozc nhidu phuong én,
bd trao doi nhiét 360 va 390 c6 thé 1a mot va gidéng nhau, véi chét 16ng duoc tao ra di
t6i binh gop. Sau d6, chét 16ng nay co6 thé dugc phan tach giita dong hdi luu va san
phim thuong mai. Phuong 4n thay thé nay c6 thé 1a quy trinh hiéu qua kinh té hon.

B trao dbi nhiét 390 tét hon 1a st dung etylen lam chét 1am lanh. Vong etylen
dugc thiy tai 394. Etylen dugc ngung tu twong phan véi propan trong thiét bi lam lanh
396. Tbt hon 13, may nén (khong duogc thé hién) dugc dat doc theo duodng 6ng 394 dé
loai bo etylen qua thiét bi lam lanh 396. Etylen & duong éng 394 di qua thiét bi lam
lanh 396 dé lam mat, va sau d6 t6t hon 1a di chuyén qua van J oule-Thompson 398 dé
tiép tuc lam mat. Etylen trong duong 6ng 394 roi van J-T 398 tai nhiét do khoang -
140°F.

Vong propan dugc bd tri tai duong éng 391. Propan dugc Iy tir bo lam mat 396
va duge di chuyén qua may nén 393. Didu nay s& lam ting 4p sudt va nhiét do trong
propan trong dudng éng 391. Theo do, propan dugc 14y qua bd lam mat khong khi 395
dé 1am nhiét do cua propan giam xudng khoang nhiét do xung quanh. Dong propan da
dugc 1am mat duge giai phong qua duong dng 397. Propan ¢ thé duoc gian nd qua
van Joule-Thompson 399 hodc bd gidn nd tuabin dé lam nhi¢t do cda propan trong
duong éng 397 giam xubng khoang -40°F (-40°C).

H¢ théng 1am lanh minh hoa theo Fig.3 v4i bd trao ddi nhiét 390 duoc coi la hé
thong vong dong, c6 nghia 1a chit luu hoat dong bén ngoai, vi du propan hodc etylen
dugc st dung 1am chét 1am mat dé lam lanh dong khi da 1am sach cubi cing 380(n).

Tuy nhién, phai hiéu ring sang ché khong bi gidi han & cach trong d6 dong khi da lam
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sach cudi cung 380(n) dugc lam mat. Vi du, hé théng vong mé ¢ thé dugc sir dung
trong d6 ban than mét phdn dong metan dinh thap 346 cubdi cing duoc sir dung lam
chit luu hoat dong. Trong mot sb trudng hop, khi san pham khong duoc lam lanh, ma
thuc chit duge 1am 4m, sau do dugc dua dén dudng éng dé ban 1am san phém khi.
Trong trudng hop nay, didéu mong muébn 1a thu hdi nang lugng nhiét tr dong khi
380(n).

Ngoadi ra, luu ¥ ring trong mbi thiét bi tiép xuc dong song song, dong khi metan
va chét luu cét song song nhau, trc 1a, doc theo truc doc cia cac bd tiép xuc tuong
tg. Piéu nay cho phép cac thiét bj tiép xuc dong song song CDy, CDy, . . ., CD@-1),
CDx hoat dong tai van téc chét luu 16n hon nhidu so véi cac bo tiép xuc déi dong. Vi
viy, cac bd tiép xuc dong song song ¢ xu huéng nhé hon cac bo tiép xuc dbi dong ma
stt dung céc thép da nap liéu hodc c6 khay. Thiét bj tiép xuc dong song song theo Fig.3
c6 thé twong umg voi cac thiét bi tiép xuc dong song song theo Fig.2. Trong khia canh
ndy, vi du, cac thiét bi tiép xtc dong song song theo Fig.3 mdi chung c6 thé 1a bo tiép
xuc ProsCon™,

Trong so dd bd tri theo Fig.3, bén thiét bi tiép xtic dong song song CDi, CDy, . .
» CD(n-1), CDy dugc thé hién. Tuy nhién, c6 thé sir dung s6 lugng thiét bi tiép xtic dong
song song it hon hogc 16n hon. Thong thudng, bd tiép xuc dong song song thir nhét
dugc tao két chu dé:

- nhén dong khi axit dinh thap;

—~ nhén dong chit luu 1ong da lam gidu CO» mot phan thir hai tr bo tiép

xuc dong song song thir hai;

- giai phong dong khi metan dwgce 1am sach mot phan thir nhit vao trong

bd tiép xtic dong song song thir hai; va

- gidi phong dong hdi luu 1ong da 1am giau CO, mot phan vao trong thap

chung cét 1am lanh sau.

Ngoai ra, bd tiép xtic dong song song cudi cung dugc tao két ciu dé:

- nhén dong chét luu léng;

- nhén dong khi metan da khtt luu huynh mot phan gan cudi cing tir bd

ti€p xuc dong song song gan cudi cung;
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- giai phong dong khi metan d4 kht luu huynh cubi cﬁng; va

- gidi phong dong chét Iuu 16ng di lam giau CO, mot phin vao trong bd

tiép xtic dong song song gan cudi cing.

S6 lugng thiét bi tiép xtic duge st dung dugc xac dinh chi yéu bai muc loai bo
CO, can thiét & dap ung chuidn mong mudn. Vi dy, hé thdng 300 c6 thé co hai bd tiép
xic dong song song dé xir Iy dong khi dinh thap 346. Trong truong hop nay, bo tiép
xtic dong song song cudi cling CD, 12 b tiép xtc dong song song thir hai, trong khi do
b6 tiép xuc dong song song gan cudi cing 1a bo tiép xuc dong song song thtr nhat CD;.

Theo céch khac, hé thong 300 c6 thé ¢ ba bd tiép xuc dong song song dé xtr ly
dong khi dinh thap 346. Trong trudng hop nay, bd tiép xuc dong song song gan cudi
ciing 12 bo tiép xuc dong song song thir hai. B tiép xtic dong song song thir hai sau do
dugc tao két ciu dé nhan dong khi metan da khir luu huynh mot phan thtr nhét 380(1)
tir bg tiép xiic dong song song thu nhit CD1, va chét long da 1am giau CO2 mot phan
thir nhat 385(3) tir bd tiép xtic dong song song cudi ciing CD,. Tiép theo, bd tiép xuc
dong song song thir hai giai phong dong khi metan dugc lam sach mot phan tht hai
380(2) vao trong b tiép xuc dong song song cudi ciing CDy, va dong chét luu 16ng da
lam giau CO, mdt phan 385(2) vao trong bd tiép xtic dong song song thtr nhit CD.

Theo céch khéc, hé thong 300 c6 thé c6 hon ba bé tiép xitic dong song song dé
xtt ly dong khi dinh thap 346. B tiép xuc dong song song thir nhit CDy, bd tiép xtic
dong song song thtt hai CD», bd tiép xtc dong song song trung gian bit ky, va b tiép
xtc dong song song cubi ciing CD, dugc sip xép ndi tiép nhau dé phan phéi dong khi
metan sach ting din. Pong thoi, bd tiép xuc dong song song cudi ciing CDy, bd tiép
xtic dong song song bat ky, bo tiép xtic dong song song thtt hai CD;, va b tiép xuc
dong song song thir nhat CD1 dugc sap xép nbi tiép nhau dé phan phéi dong chit luu
16ng da lam giau CO; twong ing & dang dong chét luu giau CO; ting dan.

Phai biét rang cac Fig.2 va 3 thé hién bidu d6 dudi dang gian dd don gian héa
nham lam rd cac khia canh chon loc ctia hé théng xtr ly khi 200 va 300. Hé théng xir ly
thudng s€ bao gém nhiéu thanh phén bd sung nhu bd gia nhiét, thiét bi lam lanh, bd
ngung ty, bom léng, may nén khi, may quat gid, cac loai thiét bi tach va/hodc phan
doan khéc, van, cong tac, bo diéu khién, cung voi cac thiét bi do ap sut, nhiét do, mirc

va dong chay. Lién hé cu thé trong ban md ta nay, bom tdng cuong (khong duogc thé
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hién) c6 thé can thiét giita cc giai doan cua bd tiép xuc, do su giam ap sut cao tai cac
thiét bi két tu. Ngoai ra, luu y réng cac bo tiép xtc tot hon 1a duge ciu tao cach nhiét
t6t dé 1am lanh séu.

Theo phuong 4n thay thé cho cac hé thdng 200 va 300 mé ta trén day, thiét bi
xir ly khi ¢6 thé sir dung nhiéu thiét bi tiép xuc dong song song dé xir Iy ca dong khi
axit day (dong 248 theo Fig.2) va dong khi dinh thap (dong 346 theo Fig.3). Trong
phuong 4n nay, thap chung cét khong can ving chung cét dudi ngoai trir c6 thé tiy y
chita khay néng chay. Loi ich clia viéc st dung céac thiét bi tiép xtc dong song vao
trong 1a & chd ching lam giam kich thuéc cta thap chung cit. Hon nita, ching ¢6 thé
nhé hon nhiéu so véi cac cot chung cit va cac thanh phén bén trong. Tiép theo, chiing
vé co ban khong bi anh hudng boi sy chuyén dong c6 thé cua cac chit 1ong trén khay,
didu nay khién chung thich hop cho céc tram ngoai khoi. Sur sir dung cac thiét bj tiép
xuc dong song song trong ca dong khi axit day 248 va dong khi dinh thap 346 lam
giam sy cdng kénh ctia thap chung cét, giam sy hao hut metan trong dong khi axit day
248, va lam tang d6 tinh khiét ciia dong LNG cudi cing 394.

Céc phuong an khac A-BB dugc dua ra trong cac doan sau.

Phuong 4n A: Hé thdng loai bé khi axit khoi dong khi tho, bao gdm: (a) a binh
loai nuéc dé nhan dong khi thd, va tach dong khi thé thanh dong khi tho da loai nudce
va dong chira vé co ban chét Iuu trong nudce; (b) bo trao dbi nhiét dé lam mat dong khi
da loai nudc, va gidi phong dong khi chua da 1am mat; (c) thap chung cét lam lanh siu
ma nhén dong khi chua da lam mét, va tach dong khi chua da lam mat thanh (i) dong
khi dinh thap gébm chii yéu metan, va (ii) dong khi axit da hoa long & day gébm chu yéu
cacbon dioxit; (d) bd tiép xtic dong song song cudi cung duge tao két cdu dé (i) nhéan
dong khi axit da hoa 16ng & day, (ii) nhan dong khi da lam giau metan mot phén titr bd
tiép xtic dong song song trude, (iii) giai phong dong khi da lam giau metan cudi cing
vao trong thap chung cét lam lanh sdu, va (iv) giai phéng chét 16ng chira khi axit da
giai hip mot phan thir nhét vao trong b tiép xuc dong song song trudc; va (e) bo tiép
xuc dong song song thtr nhit dugc tao két cdu dé (i) nhan khi giai hép, (ii) nhan chit
16ng chira khi axit da giai hdp mot phin thi hai tir bo tiép xuc dong song song th hai,
(iii) gidi phong chat 1éng chira khi axit da giai hap cudi ciing, va (iv) giai phong dong

khi d3 lam gidu metan mot phéan thir nhét vao trong bd tiép xtc dong song song thir
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hai.

Phuong an B: H¢ thdng theo Phuong 4n A, trong d6 chét 1ong chira khi axit da
giai hap cudi ciing gdm khoang 98% mol khi axit hodc 16n hon.

Phuong an C: Hé théng theo Phuong 4n A hodc B, trong d6 phin nhiéu chit
long chira khi axit dd giai hip cudi cing dugc phun vao trong via dudi mat dét thong
qua mot hodc nhiéu giéng phun khi.

Phuong 4n D: Hé thong theo Phuong 4n bit ky tir A-C, trong d6 phan chét 1éng
chira khi axit da giai hap cudi ciing bi chuyén dong va sir dung dudi dang it nhit mot
phan cta khi giai hdp thong qua dun lai.

Phuong an E: Hé théng theo Phuong an bat ky tir A-D, trong do: (a) thap chung
cat 1am lanh sdu gdm ving dong bang; (b) ving dong bang nhan dong khi chua da lam
mét, dong phun chat long lanh gém chii yéu metan, va dong khi dd lam giau metan
cudi cing tir thiét bi tiép xuc dong song song cudi ciing; va (c) thap chung cit lam lanh
sau gém thém thiét bi lam lanh & dudi thap chung cit 1am lanh sdu d& lam mat dong
metan dinh thap va dua phan dong metan dinh thap trd lai thap chung cit lam lanh sau
dudi dang dong phun 16ng lanh.

Phuong 4n F: Hé thdng theo Phuong an E, bao gém thém khay néng chay &
duéi ving dong bang dé nhan huyén phi chira cac hat khi axit, va phan phéi huyén
phii vé co ban khéng chira chat ran toi thiét bi tiép xtic dong song song cudi cung dudi
dang dong khi axit da hda 16ng & day.

Phuong 4n G: Hé thdng theo Phuong 4n E hoic F, trong d6 dong khi axit da
hoa long & day thoat khéi thap chung cit 1am lanh sdu tai nhiét do khong l6n hon
khoang -70° F (-56,67°C).

Phuong an H: Hé théng theo Phuong 4an bit ky tir E-G, bao gdm thém ving
chung cit dudi nim dudi ving déng bang dé nhan huyén phu lanh chira cac hat khi
axit, it nhat 1am néng chay mot phan huyén phu chtra cac hat khi axit thanh dong chit
léng, va phan phdi dong chit 1ong dén thiét bi tiép xuc dong song song cudi cung 1a
dong khi axit da hoa ldng & day.

Phuong 4an I: Hé thdng theo Phuong 4n bit ky tir E-H, bao gdm thém vung
chung cit trén & trén ving dong bang dé nhén hoi tur vung dong bang va gidi phong
dong khi dinh thép.
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Phuong 4n J: Hé théng theo Phuong an bat ky tir A-L trong d6 hé théng chi
gdm hai bo tiép xtic dong song song dé xtr Iy dong khi axit day sao cho: (a) bo tiép xtic
dong song song cudi cling 1a b tiép xuc dong song song thtr hai; (b) bd tiép xuc dong
song song trudc 1a bd tiép xitc dong song song thir nhét; (c) dong khi da lam giau
metan mot phan thir nhit duoc giai phong béi bo tiép xuc dong song song thir nhit 1a
dong khi d4 l1am gidu metan mot phan dwoc nhan bdi b tiép xuc dong song song cudi
cting; va (d) chit 1ong chira khi axit d& giai hp mot phan thir nhit dugc giai phong boi
bo tiép xic dong song song cudi cing 14 chat 16ng chira khi axit da giai hap mot phin
thir hai dugc nhan béi b tiép xuc dong song song thtr nhét.

Phuong 4n K: Hé thong theo Phuong an bét ky tir A-I, trong d6 hé thdng gdém
ba bo tiép xic dong song song dé xir Iy dong khi axit day, dé: (a) bd tiép xac dong
song song trude 1a bo tiép xuc dong song song thtr hai; va (b) bd tiép xtic dong song
song thr hai dugc tao két cdu dé (i) nhan dong khi da lam gidu metan mot phan thir
nhit tir b tiép xtic dong song song thtr nhat, (ii) nhan chit 16ng chira khi axit da giai
hap mot phan thi nhét tir bo tiép xuc dong song song cudi cung, (ii1) gidi phong dong
khi d4 1am giau metan mot phan tha hai vao trong bo tiép xtc dong song song cudi
cting, va (iv) giai phong chét long chira khi axit da giai hip mot phén thir hai vao trong
bo tiép xic dong song song thir nhat.

Phuong an L: Hé thdng theo Phuong an bt ky tir A-I, trong d6 hé théng gbm it
nhét ba bo tiép xtic dong song song dé xtt Iy dong khi axit da hoa long & day, dé: (a) bd
tiép xtic dong song song cudi ciing, bd tiép xuc dong song song trung gian, bd tiép xtic
dong song song thir hai va bd tiép xtc dong song song thtr nhat dugc sap xép nbi tiép
nhau dé& phan phdi chit 1ong chira khi axit dugc cét tvong tng dudi dang khi axit giau
CO; ting dan, va (b) b tiép xuc dong song song thir nhét, bd tiép xtc dong song song
thtr hai, bo tiép xtic dong song song trung gian, va bod tiép xuc dong song song cubi
cing dugc sap xép ndi tiép nhau dé phan phdi dong khi da lam giau metan tuong ung
dudi dang dong khi da 1am giau metan tang dan.

Phuong 4n M: Hé thdng loai bo khi axit khoi dong khi thd, bao gbm: (a) binh
loai nuéc dé nhan dong khi thd, va tach dong khi tho thanh dong khi tho da loai nuéde
va dong vé co ban chira chét luu trong nudc; (b) bd trao ddi nhiét dé lam mat dong khi

tho da loai nude, va giai phong dong khi chua da lam mat; (c) thap chung cét 1am lanh
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sdu nhin dong khi chua da lam mat, va tach dong khi chua da lam mat thanh (i) dong
khi dinh thdp gdm chu yéu metan, va (ii) dong khi axit da hoa léng & day gdbm chu yéu
cacbon dioxit; (d) bd tiép xic dong song song thir nhat dugc tao két ciu dé (i) nhan
dong khi dinh thap, (ii) nhan chit 16ng da lam gidu CO, mét phan tht hai tir b tiép
xuc dong song song thir hai, (iii) gidi phong dong khi metan da khir lvu huynh mot
phan thir nhit vao trong bd tiép xtc dong song song thu hai, va (iv) giai phong chét
long hoi luu da 1am giau CO; vao trong thap chung cit lam lanh sau; va (e) bo tiép xuc
dong song song cudi ciing dugc tao két cdu dé (i) nhan chét long hdi luu, (ii) nhan
dong khi metan di khir lvu huynh mét phan gan cudi cing tir bo tiép xic dong song
song gan cudi cling, (iii) giai phong chat 16ng hdi luu da lam giau CO, mot phan vao
trong bo tiép xtic dong song song gan cudi cung, va (iv) giai phong dong khi metan da
khir luu huynh cubi cing.

Phuong 4n N: Hé théng theo Phwong 4n M, trong d6 dong khi metan da khir luu
huynh cudi cing gdbm khoang 99% mol metan hogc 16n hon.

Phuong 4n O: Hé thng theo Phuong 4n M hodc N, trong d6 phan nhiéu dong
khi metan d khtt Iuu huynh cudi cing duge phan phdi dé hoa 1ong va ban.

Phuong an P: Hé théng theo Phurong 4n bat ky tir M-O, trong d6 mot phan dong
khi metan da khtr lvu huynh cubi cing bi chuyén dong va st dung dudi dang it nhat
mdt phan chit 1éng hdi luwu trong qua trinh hoat dong.

Phuong 4n Q: Hé thdng theo Phuong an bt ky tir M-P, trong do: (a) théap chung
c4t 1am lanh siu gdm ving déng bang; (b) ving doéng bang nhan dong khi chua da lam
mét va dong phun chat 1ong lanh gdm chu yéu metan; va (c) thap chung cit 1am lanh
sau gdm thém thiét bi 1am lanh & sau thap chung cét 1am lanh sau dé lam mat dong khi
metan dd khir lvu huynh cudi cing va dua phin dong metan dinh thap tré lai thap
chung cit 1am lanh siu du6i dang dong phun lanh.

Phuong an R: Hé théng theo Phwong 4n Q, trong dé the dong phun lanh gém
chit 1éng hdi luu da lam giau CO; cudi cung tir b tip xuc dong song song cudi cling.

Phuong 4n S: Hé thdng theo Phuong 4n Q hoidc R, bao gbém thém khay nong
chay & dudi viing déng bang dé nhan huyén phu lanh chira cac hat khi axit.

Phuong 4n T: Hé théng theo Phuong an bt ky tir Q-S, bao gdbm thém ving

chung cét trén & trén ving déng bang dé nhan hoi tir ving dong bang va giai phong
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dong khi dinh thap.

Phuong 4n U: Hé thng theo Phuong an bt ky tir Q-T, trong d6 hé théng chi
gdm hai b tiép xtic dong song song dé xir Iy dong khi axit dinh thap dé: (a) bo tiép
xtic dong song song cubi cing 1a bd tiép xuc dong song song thir hai; (b) bd tiép xuc
dong song song gan cudi cing 1a b tiép xuc dong song song thir nhat; (c) dong khi
metan da khir luu huynh mét phan thir nhit dugc giai phong bai bo tiép xuc dong song
song thir nhat dong khi metan da khtr lvu huynh mot phin dugc nhan boi bd tiép xtc
dong song song cudi cling; va (d) chét luu hodi lvu da 1am giau CO, mot phan thir nhat
dugc nhan bai bo tiép xtic dong song song thtr nhat 1a chat luu hdi luvu da lam giau
CO, mdt phan duoc giai phong bai bo tiép xuc dong song song cubi cing.

Phuong an V: Hé théng theo Phuong 4n bt ky tir Q-T, trong d6 hé théng gdm
ba b tiép xtic dong song song dé xir Iy dong khi dinh thap, dé: (a) bo tiép xac dong
song song gan cubi cing 1a bo tiép xuc dong song song thu hai; va (b) bd tiép xtic
dong song song thir hai dugc tao két cdu dé (i) nhan dong khi metan da khir luu huynh
mot phan thir nhat tir b tiép xtic dong song song thir nht, (ii) nhan chit léng hdi luu
da 1am giau CO, mot phan thir nhét tir bd tiép xtc dong song song cudi cung, (iii) giai
phong dong khi metan di khir luu huynh mét phan thtt hai vao trong bo tiép xuc dong
song song cudi clng, va (iv) giai phong chét 1ong hdi luu da lam giau CO, mdt phan
thir hai vao trong b tiép xtic dong song song thir nhét.

Phuong 4n W: Hé thdng theo Phuong 4n bit ky tir Q-T, trong d6 hé théng gdm
it nhat ba bo tiép xuc dong song song dé xtr Iy dong khi dinh thap, dé: (a) bo tiép xuc
dong song song cudi cing, bd tiép xiic dong song song trung gian, b tiép xuc dong
song song thir hai va bo tiép xtic dong song song thir nhit dugc sap xép ndi tiép nhau
@& phan phdi chit 1ong hdi luvu da lam giau CO, tuong ung & dang chét 1ong hoi luu
giau CO; tang dan; va (b) bd tiép xuc dong song song thtr nhit, bd tiép xuc dong song
song thtr hai, bo tiép xic dong song song trung gian, va bd tiép xtic dong song song
cudi cung duge sap xép nbi tiép nhau dé phan phéi dong khi da lam sach tuong tng
dudi dan dong khi da 1am sach tiang dan.

Phuong 4n X: Hé thong theo Phuong 4n bt ky tir A-W, trong d6 dong khi dinh
thap gdm khong chi metan, ma con gdm heli, nito, hodc hdn hop cua chung.

Phuong 4n Y: Hé thdng loai bé khi axit khéi dong khi tho, bao gom: (a) a binh
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loai nudc dé nhan dong khi tho, va tach dong khi thd thanh dong khi tho da loai nudc
va dong vé co ban chira chét luu trong nude; (b) bd trao ddi nhiét dé lam mat dong khi
tho da loai nudc, va giai phong dong khi chua da 1am mat; (c) thap chung cit lam lanh
sdu nhan dong khi chua da l[am mat, va tach dong khi chua da lam mat thanh (i) dong
khi dinh thap gém chi yéu metan, va (ii) dong khi axit day gdm chu yéu cacbon dioxit;
(d) bb tiép xtc dong song song bén dudi cudi cing duge tao két chu dé (i) nhan dong
khi axit ¢4 héa long & day, (i) nhan dong khi di 1am giau metan mét phan tir bo tiép
xuc dong song song bén duéi trude, (iii) giai phong dong khi da lam giau metan cudi
cung thanh thap chung cit 1am lanh sau, va (iv) giai phong chét léng chira khi axit da
giai hap mot phan thir nhét vao trong bo tiép xtc dong song song bén dudi trudc; (e)
bo tiép xuc dong song song bén dudi trude duge tao két cdu dé (i) nhan khi giai hép,
(ii) nhan chét 1ong chura khi axit da giai hip thir hai tir bo tiép xuc dong song song bén
du6i thir hai, (iii) giai phong chit 1éng chira khi axit da giai hap cubi cing, va (iv) giai
phong dong khi da 1am giiu metan mot phan thir nhat vao trong bo tiép xtic dong song
song bén duéi thir hai; (f) bd tiép xtic dong song song bén trén thir nhét duoc tao két
cau dé (i) nhan dong khi dinh thap, (ii) nhan chit long hdi luu da lam giau CO; mot
phan thtr hai tir b tiép xtic dong song song thtr hai, (iii) giai phong dong khi metan da
khir luu huynh mot phan thtr nhit vao trong bo tiép xic dong song song tha hai, va (iv)
giai phong chit 1ong hdi lwu da lam giau CO, cubi ciing vao trong thap chung cit lam
lanh sau; va (g) bb tiép xiic dong song song bén trén cudi cling dugc tao két cau dé (i)
nhan chét 16ng hdi lwu, (ii) nhan dong khi metan da khir luu huynh mot phan gan cudi
cling tir bo tiép xtic dong song song gan cudi cung, (iii) giai phong chat 1ong hdi luu da
lam gidu CO, mdt phan thtr nhét vao trong b tiép xic dong song song gan cudi ciing,
va (iv) giai phong dong khi metan da khtr luu huynh cudi cung.

Phuong an Z: Hé thdng theo Phuong an Y, trong d6 dong khi axit da hoa long &
d4y thoat ra thap chung ct 1am lanh sau tai nhiét d6 khong 16n hon khoang -70° F (-
56,67°C).

Phuong 4n AA: Hé théng theo Phuong 4n Y hodc Z, trong d6 thap chung cét

lam lanh sau 1a thép phan doan 16n.

Phuong 4n BB: Hé théng theo Phuong 4n bét ky tir Y-AA, trong d6 thap chung

cat 1am lanh sdu gdm ving dong bang nhan (i) dong khi chua da lam mat, (ii) dong
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phun chit 16ng lanh gdm chii yéu metan, va (iii) dong khi da 1am giau metan cudi cing
tir thiét bi tiép xuc dong song song bén dudi cudi cing.

Mic du rd rang ring sang ché duoc md ta trong ban mé ta nay da dwogc tinh
toan k§ dé dat duoc cac loi ich va wu diém néu trén ddy, nhung phai biét ring sang ché
dé bi 4nh huong béi nhitng bién ddi, cai bién va thay ddi ma khong xa roi pham vi cia
sang ché. Nhiing cai bién v& hoat dong caa quy trinh loai khi axit bang céch sir dung
ving déng biang dwoc dé xuit. Nhitng cai bién nay dé xuét thiét ké dé loai bo HaS

xuong muc rat thap trong khi san pham.
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YEU CAUBAO HO

1. Hé thdéng (200) loai bd khi axit khoi dong khi thd, hé thong nay bao gdm:

binh loai nuéc (220) dé nhan dong khi thd, va tach dong khi tho thanh dong khi
tho da loai nudc va dong chi chira chat luu dang nudc;

bd trao ddi nhiét (230) dé lam mat dong khi da loai nudc (224), va giai phong
dong khi chua da lam mét (236);

thap chung cét 1am lanh sdu (240) nh4n dong khi chua da lam mat (236), va
tach dong khi chua (236) da lam mat thanh (i) dong khi dinh thap (246) gém chu yéu
metan, va (i) dong khi axit da hoa 1ong & day (248) gdm chu yéu cacbon dioxit, trong
d6 thap chung cit lam lanh sau (240) tach dong khi chua da lam mat (236) bang cach
dong bang cacbon dioxit trong dong khi chua da lam mét (236);

bo tiép xuc dong song song cubi cing (CD») dugc tao két ciu dé (i) nhan dong
khi axit da hoa long & day (248), (ii) nhan dong khi da lam giau metan mot phén tir bo
tiép xuc dong song song trudc (CDn.1), (iii) giai phong dong khi da lam gidu metan
cudi ciing (280(n)) vao trong thap chung cét 1am lanh sdu (240), va (iv) giai phong chét
long chtra khi axit da giai hép mot ph?m thtr nhét (285(n)) vao trong bd tiép xuc dong
song song trudc (CDy.1); va

b tiép xuc dong song song thr nhit (CD)) dugc tao két cdu dé (i) nhan khi gidi
hép, (ii) nhan chét 1ong chira khi axit da giai hdp mot phin thir hai (285(2)) tir bo tiép
xic dong song song thr hai (CD,), (iii) giai phong chat 16ng chira khi axit da giai hap
cudi ciing (285(1)), va (iv) giai phong dong khi da lam gidu metan mot phan thir nhét
(280(1)) vao trong bo tiép xtic dong song song thir hai (CD»), va

trong d6 cac b tiép xtic dong song song dugc bd tri ndi tiép, va trong do khi
giai hdp bao gdm cacbon dioxit; va

trong do it nhat mot b tiép xuc dong song song bao gdm thiét b tron va thiét
bi két tu.
2. Hé théng theo diém 1, trong d6 chét 1éng chira khi axit da giai hdp cudi cung
(285(1)) gdm khi axit vi luong 13 98% mol hodc 16n hon.
3. Hé théng theo diém 2, trong d6 phan dang ké ctia chét 16ng chtra khi axit da giai hap

cubi cung (285(1)) duoc phun vao trong via dudi mit dit (210) thong qua mdt hodc
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nhiéu giéng phun khi axit.
4. Hé théng theo diém 2, trong d6 phan chat 16ng chtra khi axit d4 giai hip cudi cing
(285(1)) duge chuyén dong va dwoc st dung 1am it nhit mot phan khi giai hip thong
qua su dun lai.
5. Hé théng theo diém 1, trong do:

thap chung cit 1am lanh siu (240) gdm ving déng bang (242);

ving déng bing (242) nhian dong khi chua d lam mat (236), dong phun chit
1ong lanh gdm chii yéu metan, va con bao gdbm metan tir dong khi d 1am giau metan
cudi cling (280(n)) tir thiét bj tiép xuc dong song song cudi ciing; va

thap chung cét 1am lanh sau (240) con bao gdm thiét bi lam lanh & phia sau cia
thap chung cét lam lanh sau (240) @& 1am mé4t dong metan dinh thap va dua mot phan
dong metan dinh thép tr& lai thap chung cit 1am lanh sau (240) lam dong phun chét
long lanh.
6. Hé thdng theo diém 5, trong d6 hé théng nay con bao gdm:

khay néng chay & dudi ving déng bang dé nhan huyén phi lanh gdm cac hat
khi axit, va phan phdi huyén phil vé& co ban khéng chira cac chit rén vao trong thiét bi
tiép xtic dong song song cudi ciing (CD,) 1am dong khi axit d3 héa long & day (248).
7. Hé théng theo diém 6, trong d6 dong khi axit d& hoa long & day (248) thoat khoi
thap chung cét 1am lanh sdu (240) & nhiét 6 khong 16n hon -70°F (-56,67°C).
8. Hé théng theo diém 5, trong d6 hé théng nay con bao gbm:

ving chung cit dudi (106) & dudi ving déng bing dé nhén huyén phi lanh
chira cac hat khi axit, it nh4t 1am néng chay mét phan huyén phu chira cac hat khi axit
thanh dong chét 16ng, va phéan phdi dong chit 1éng nay vao trong thiét bi tiép xic dong
song song cudi ciing lam dong khi axit da hoa 1ong & day (248).
9. Hé thdng theo diém 5, trong d6 hé théng nay con bao gdm:

viing chung cét trén (244) & trén ving dong bang dé nhén hoi tir ving dong
bang va giai phong dong khi dinh thap (246).
10. Hé théng theo diém 2, trong d6 hé théng nay chi bao gdm hai bd tiép xuc dong
song song dé xir Iy dong khi axit hoa 1ong & ddy (248) sao cho:

b6 tiép xtc dong song song cudi cing (CDy) 1 bd tiép xuc dong song song thir
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hai;

b6 tiép xtic dong song song trude 1a bo tiép xic dong song song thir nhit (CD);

dong khi da lam giau metan mot phan thir nhit (280(1)) dugc giai phong béi bd
tiép xtic dong song song thir nhét (CDy) 1a dong khi dd 1am gidu metan mot phan dugc
nhan boi bo tiép xtc dong song song cudi ciing (CDy); va

chét 1éng chira khi axit da giai hdp mot phan thir nhit dugc giai phong bai bo
tiép xuc dong song song cudi cung (CDy) 14 chit 16ng chira khi axit da giai hdp mot
phén thir hai dugc nhén bdi bd tiép xuc dong song song thir nhit (CDy).
11. Hé théng theo diém 2, trong d6 hé théng nay bao gdm ba bd tiép xuc dong song
song dé xir Iy dong khi axit hoa 1ong & day (248), sao cho:

b6 tiép xuc dong song song trude 1a bo tiép xtic dong song song thit hai; va

bd tiép xtic dong song song thir hai dwoc tao két cdu dé (i) nhan dong khi da
lam giau metan mot phan thir nhét tir bd tiép xuc dong song song thir nhéat (CDy), (ii)
nhan chit 16ng chira khi axit hoa 16ng mot phan thir nhét tir bo tiép xtic dong song song
cudi cing (CDy), (iii) giai phong dong khi di lam gidu metan mot phan thir hai vao
trong b tiép xuc dong song song cudi cliing (CDy), va (iv) giai phéng chét 1ong chira
khi axit da giai hdp mot phan thir hai vao trong bd tiép xuc dong song song thir nhat
(CDy).
12. Hé théng theo diém 2, trong d6 hé thong nay goém it nhat ba bo tiép xtc dong song
song d& xtt ly dong khi axit da hoa long & ddy (248), sao cho:

bo tiép xuc dong song song cudi ciing (CDy), bt ky bo tiép xuc dong song song
trung gian, bd tiép xtic dong song song tht hai (CD,) va bd tiép xuc dong song song
thir nhat (CDy) duoc bd tri ndi tiép nhau dé phéan phdi chét 16ng chitra khi axit dugc giai
hép twong tng lam khi axit duoc lam giau CO, tang dan, va

b6 tiép xuc dong song song thir nhit (CDy), bd tiép xtc dong song song thir hai
(CDy), bat ky bo tiép xuc dong song song trung gian, va bd tiép xtic dong song song
cudi cling (CDy) dugc bd tri ndi tiép nhau dé phan phdi dong khi duoc lam giau metan
tuong Gng lam dong khi dugc lam giau metan ting dan.
13. H¢ théng theo diém 1, trong do thiét bi tron dugc chon tur may tron tinh, may phun

va may tron ly tam.
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14. Hé thong (300) loai bé khi axit khoi dong khi thd, hé thong nay bao gdm:

binh loai nuéc (320) dé nhan dong khi thd, va tach dong khi thd thanh dong khi
thd di loai nuéc va dong chira chét luu dang nuéc;

bo trao ddi nhiét (330) dé lam mat dong khi thd da loai nudc, va giai phong
dong khi chua da lam mat (336);

thap chung cit 1am lanh sau (340) nhan dong khi chua da lam mat (336), va tach
dong khi chua dd lam mét thanh (i) dong khi dinh thap (346) gdm chi yéu metan, va
(ii) dong khi axit day (348) gém chu yéu cacbon dioxit, trong do6 trong dé thap chung
cat 1am lanh sau (340) tach dong khi chua da 1am mat (336) bang cach dong bang
cacbon dioxit trong dong khi chua da lam mat (336);

b tiép xtic dong song song bén dudi cudi cung duge tao két cdu dé (i) nhan
dong khi axit dd hoa 16ng & ddy (348), (ii) nhan dong khi da 1am gidu metan mot phin
tir b tiép xtic dong song song bén dudi trude, (iii) giai phong dong khi da lam giau
metan cudi cling vao thap chung cét lam lanh sau (340), va (iv) giai phong chét long
chtra khi axit da giai hAp mot phan thir nhit vao trong bo tiép xiic dong song song bén
dudi trudce; va

b tiép xtic dong song song bén dudi thir nhit duge tao két ciu dé (i) nhan khi
giai hip, (ii) nhan chit 1éng chira khi axit da giai hap thi hai tir bo tiép xuc dong song
song bén duéi thir hai, (iii) giai phong chat 1ong chira khi axit da giai hip cubi cung, va
(iv) giai phéng dong khi dd 1am giiu metan mot phan thtr nhét vao trong bd tiép xiic
dong song song bén duéi thir hai,

bb tiép xic dong song song bén trén thir nhit dugc tao két ciu dé (i) nhan dong
khi dinh thap (346), (ii) nhan chét 16ng hdi luu da lam giau CO, mot phin tha hai tir bd
tiép xtc dong song song tht hai, (iii) giai phong dong khi metan da khu luu huynh mét
phan thtr nhét (380(1)) vao trong bd tiép xiic dong song song thir hai (CDy), va (iv) giai
phong chét 1ong hdi luu da lam giau CO; cudi cing vao trong thap chung cét lam lanh
sau (340); va

bo tiép xtic dong song song bén trén cubi ciing dugc tao két cdu dé (i) nhan chat
16ng hi luu, (i) nhan dong khi metan d3 khir luu huynh mét phan géan cudi cung tir bd
tiép xtic dong song song gan cudi cing, (iii) giai phéng chét 1ong hdi luu da lam giau

CO2 mdt phan thtr nhét vao trong bd tiép xuc dong song song gan cudi ciing, va (iv)

-53-



23767

giai phong dong khi metan da khir lvu huynh cubi ciing (380(n)); va

trong d6 cac bo tiép xtic dong song song duoc bd tri ndi tiép, va trong do khi
giai hip bao gdm cacbon dioxit; va

trong d6 it nhat mét trong cac bd tiép xtic dong song song bén dudi bao gdm
thiét bi tron va thiét bi két tu.
15. Hé théng theo diém 14, trong d6 dong khi axit da hoa 16ng & ddy (348) thodt ra
khoi thap chung cét 1am lanh sdu (340) tai nhiét do khong 16n hon -70°F (-56,67°C).
16. Hé thong theo diém 14, trong d6 thap chung cét 1am lanh sau (340) gbm ving déng
bang (342) ma nhan (i) dong khi chua da 1am mét, (i) dong phun chét 16ng lanh gdm
chii yéu metan, va (iii) dong khi da lam giau metan cudi cung tir thiét bj tiép xuc dong
song song bén dudi cudi cung.
17. H¢ théng theo diém 14, trong do6 thiét bi tron dugc chon tir may tron tinh, may
phun va may tron ly tam.
18. Hé théng theo diém 14, trong d6 dong khi metan da khir luu huynh cudi cing
(380(n)) bao gdm metan vai lugng 1a 99% mol hodc 16n hon.
19. Hé théng theo diém 18, trong d6 phan dang ké cua dong khi metan da duoc lam
sach cudi ciing (380(n)) dugc phan phéi dé hoa 1ong va ban.
20. Hé théng theo diém 18, trong d6 mot phan dong khi metan da kht Iuu huynh cudi
cung (380(n)) duge chuyén dong va st dung lam it nhit mot phan chét 16ng hdi luu
trong qua trinh hoat dong.
21. Hé thong theo diém 14, hé thdng nay con bao gom:

khay néng chay & duéi ving dong bang dé nhan huyén phu lanh chtra cac hat
khi axit.
22. Hé théng theo diém 14, trong d6 hé théng nay con bao gom:

viing chung cit trén (344) & trén vung dong bing dé nhan hoi tir vung dong
bang va giai phong dong khi dinh thap (346).
23. Hé théng theo diém 18, trong d6 hé thdng (300) chi bao gbm hai bo tiép xtic dong
song song dé xir Iy dong khi axit dinh thap (346) sao cho:

bo tiép xtic dong song song cubi ciing (CDy) 1a bd tiép xtic dong song song thu

hai;
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bo tiép xtc dong song song gan cudi cung 1a bd tiép xtic dong song song thw
nhét (CDy);

dong khi metan da khir lvu huynh mot phan thir nhét (380(1)) duoc giai phong
boi bo tiép xtic dong song song thtt nhat (CD1) 1 dong khi d& lam giau metan mot phin
dugc nhan béi bo tiép xtc dong song song cudi cuing (CDy); va

chét 1ong hdi luu da lam giau CO, mot phin tht hai (385(2)) dugc nhan béi bd
tiép xtc dong song song thir nhit (CDy) 1a chét 16ng hdi luu da lam giau CO, mot phan
dugc gidi phong boi bo tiép xtc dong song song cudi ciing (CDy).
24. Hé thdng theo diém 18, trong d6 hé thdng nay bao gdbm ba bd tiép xtic dong song
song dé xir ly dong khi dinh thap (346), sao cho:

b tiép xtic dong song song gan cudi cung 1a bd tiép xtic dong song song thi
hai; va

b6 tiép xtic dong song song thir hai dugc tao két ciu dé (i) nhan dong khi metan
da khtr luu huynh mdt phan thir nhét (380(1)) tir bo tiép xuc dong song song thir nhét
(CDy), (ii) nhan chét 16ng hdi luu da 1am gidu CO, mdt phan thir nhit (385(3)) tir bo
tiép xtic dong song song cudi ciing (CDy), (iii) giai phong dong khi metan da khir luu
huynh mét phan thir hai (380(2)) vao bd tiép xtc dong song song cudi cing (CDy), va
(iv) giai phong chat long hdi luu da lam gidu CO, mdt phén thi hai (385(2)) vao bo
tiép xtic dong song song thr nhit (CD)).
25. Hé thong theo diém 18, trong d6 hé théng nay bao gbm it nhét ba bo tiép xtic dong
song song dé xtr Iy dong khi dinh thap (346), sao cho:

b6 tiép xuc dong song song cudi cling (CDy), bat ky bd tiép xtc dong song song
trung gian, bd tiép xuc dong song song tht hai (CD,) va bd tiép xuc dong song song
thit nhat (CD1) duge bd tri néi tiép dé phan phdi chét long hdi luu duge gidu CO,
tuong tng lam chét 1ong hdi luu duge lam giau CO; ting din; va

bo tiép xuc dong song song thir nhit (CD)), bd tiép xuc dong song song thir hai
(CDQ,béﬁépxﬁcdbngsongsongUunggMn,vébéﬁépxﬁcdbngsongsongcu&xﬂng
(CDy) duge bb tri ndi tiép dé phan phdi dong khi da khir Iuu huynh tuong tng 1am
dong khi da khtt luu huynh ting dan
26. Hg thong theo diém 14, trong d6 dong khi dinh thap (346) khong chi bao gdm khi
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metan, ma con bao gom heli, nito hodc cac t6 hop cia ching.
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