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(54) PHUONG PHAP TACH HON HQP KHi CHUA HYDROCACBON

(57) Sang ché dé cap dén phuong phap xir Iy cac hon hop khi chira hydrocacbon, cu thé
sang ché dé cap dén viéc tach ¢ nhiét do thap cac thanh phan khi, va co thé dugc sir dung
dé xur 1y khi két hop hodc khi ty nhién. Phuong phap bao gém céac budc sau: a) khir nuée
hdn hop, b) 1am lanh hdn hop, ¢) dwa hdn hop qua thap tinh cat thir nhét (7) dé tao ra dong
thir nhat (105) giau hydrocacbon va dong thir hai (106) chira hydrocacbon da hoa tan trong
CO,, d) cip cac thanh phan cua dong thur nhat (105) dé tach trong dong khi dang xody
trong voi phun dé tach cac thanh phan thanh dong thtr ba (107) ngheo cac thanh phan ning
hon metan va dong thir tu (108) gidu cac thanh phan nay, e) 1am nong dong thir ba (107), )
str dung mot phan dong thir ba (107) 1am khi ra (114), g) lam lanh phan con lai (115) caa
dong thr ba (107) va tron v6i dong thir nhat (105) véi viée clp tiép hdn hop (117) tao ra
vao budc (d), h) cip dong thir hai (106) va dong thir tu (108) vao thap tinh cét tht hai (12)
dé tao ra dong thir nim (109) giau hydrocacbon C3+, dong thir sdu (110) giau CO, va dong
thi bay (111) gidu metan, i) tron dong thir bay (111) v&i hdn hop khi ban dau (101) va dua
cac thanh phan vao budc (a). Két qua ky thuat 13 giam that thoat cic thanh phan muc tiéu
va tang hi¢u qua phuong phap.
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Linh vie ki thuit dwoce dé cip

Sang ché d& cap dén cac phuong phap xit Iy cac hdn hop khi chira hydrocacbon,
cu thé sang ché d& cép dén viéc tach & nhiét do thip cac thanh phan khi, va c6 thé
dwoc ding dé xir Iy khi két hop hodc khi tu nhién. Sang ché cling ¢6 tAm quan trong
dic biet dé giai quyét cac cong viéc lién quan dén viéc tach céc khi axit (CO, va H,S)
tr cac khi tu nhién.

Tinh trang k§ thuit ciia sing ché

Phuong phdp tach cdc hdon hop khi chira hydrocacbon duogc biét dén trong linh
vuc k¥ thuat twong Gng, phuong phap nay bao gdbm lam lanh hdn hop, gidn né hdn hop
hoic mot phan hén hop, ngung tu mot phan hdn hop trong khi gian nd, tach hdn hop
hoidc mot phan hdn hop trong thap tinh cit nhim tao ra cac san phdm & pha long va
pha khi. Quy trinh gidn n& hdn hop duge thuc hién bang cach dua hén hop qua dudng
voi phun, dong hdn hgp dugc xody trong dudng voi phun va/hoic & cira nap cia
dudng voi phun, va dong hdn hop dugc tach tai cira x4 duong voi phun hodc tai mot
phan ctra xa clia dudng voi phun thanh hai dong, mot dong giau cac thanh phan ning
hon metan, va dong con lai nghéo cac thanh phan di néi. Dong giau hoic mét phin
clia dong giau duge cip dén thap tinh cét, va cdc san phdm pha khi, nhu dugc tao ra
trong thép tinh cat, va dugc cip toan bd hodc mot phin vao hdn hop trude khi hdn hop

gian nd (xem: Patent RU s 2272973).

Phuong phép téch cdc hdn hop khi dugc biét dén trong linh vuc k¥ thuét tuong
g, phuong phap bao gdm 1am lanh hén hop, gifin nd cac san phdm tao ra tir hdn hop,
dwa it nhit mot phan cac san phdm nay qua thép tinh cét, gidn né cac hdn hop nhu mot
dong xody trong voi phun va tdch dong thanh dong gidu cic thanh phan ning hon
metan va dong nghéo c4c thanh phan d4 néi, lam néng dong nghéo nhd 1am lanh céc
san pham tao ra tir hn hop. Dong khi nghéo di 1am néng duge nén trong may nén,
duoc 1am lanh trong bd phan lam lanh bang khong khi, va mot phan san phdm khi da
tao ra dugc ding lam san phim cudi ciing, va phan con lai dwoc 1am lanh, gifn no
thém, cic san pham gidn nd dwgc cip vao thap va/hodc dwgc tron véi cac san phim

pha khi di vao voi phun tir thap (xem Patent RU s6 2514859).
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Céac phuong phéap da biét c6 nhuge diém 13, néu cac phwong phap duge st dung
& tach khi cacbon dioxit (CO,) sau khi tach trong voi phun, dong giau cac thanh phan
ning hon metan van chira mot thé tich hydrocacbon 16n d4 hoa tan trong CO, duoc

ding bing cach bom vao thanh hé.
Ban chit ky thuit ciia sang ché

Muc dich cta sang ché 13 dam bao tach thém cac thanh phin muc tiéu (cac

hydrocacbon) tir hdn hop khi ban dau.

Hiéu qua k¥ thuat cua sang ché bao gdm viéc giam thét thodat cac thanh phin muc

1817 A +3ng hib1 4114 e nhivong nhia
Uilu va wallg 1ivu ua Lua piiuUiig piidp.

Hiéu qué k¥ thuat di néu dat duge do thuc té 12 phuong phép yéu cdu bao ho bao

g6m cac budce sau:
a) khit nuée hdn hop,
b) lam lanh hén hop,

¢) dwa hén hop qua thap tinh cét thi nhat, vi vdy tao ra dong thir nhit giau

hydrocacbon va dong tht hai chira hydrocacbon hoa tan trong CO,,

d) tach cac thanh phdn ciia dong thir nhit trong khi cac thanh phin nay duoc
X04y Vva gidn nd ddng thoi trong voi phun dé tao ra dong thit ba nghéo cac thanh phan

ning hon metan va dong thir tu gidu cc thanh phan da noéi,
e) lam néng dong thir ba,
f) st dung mét phan dong thir ba 1am khi ra,

g) lam lanh phan con lai ciia dong thit ba, tron dong thir ba véi dong thir nhit va

cép hdn hop d tao ra vao buéde (d),

h) cép dong thir hai va dong thir tw vao thap tinh cét thir hai dé tao ra dong thir

ndm giau hydrocacbon C3+, dong thir sau giau CO,, va dong thlr bay giau metan,
i) tron dong thir bay véi hdn hop khi ban dau va cdp cac thanh phan vao bude (a).
Hon nita, hi¢u qua k§ thuét da trinh bay dat duogc vi la:

- truée bude (d) hdn hop duoc tach thanh dong gidu CO, va dong nghéo CO, ,

dong nghéo CO, duge cép vao bude (d) dé tach va dong giau CO, duge dua trd lai
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thap tinh cét;

- mot phén pha 16ng tir thap tinh ct thir nhit duoc 1am néng bang cach sir dung

b6 trao dbi nhiét d& 1am lanh hén hop khi ban dau, va dugc dwa tré lai thap thir nhét;

- mdt phin pha 16ng tir thap tinh cit thir hai dugc 1am néng bang cach str dung
céc b trao ddi nhiét dé 1am lanh hdn hop khi ban dau, va dugc dwa trd lai thap thir
hai;

- dong th sau giau CO, duoc 1am ndng nhd st dung cac bd trao ddi nhiét duge

bd tri d& 1am lanh hdn hop khi ban dau, va duoc loai bo;

- 1am néng dong thtr ba trong buéce (e) va lam lanh mot phan dong thir ba trong

budce (g) duoc thuc hién trong mot bd trao dbi nhiét don;
- hdn hop ban dau dugc 1am lanh xudng nhiét o dudi 4m 40°C trong budc (b).

Su khéc biét co ban cuia sang ché so voi giai phap tuong tu 13 sang ché st dung
thap tinh cét tht hai & d6 pha léng tir thap thir nhat va dong khi-chat long tir thiét bi
tach voi phun duge cip vao. Théap thir hai cho phép tach hydrocacbon bd sung hoa tan
trong CO, cling nhu tich mot phan riéng C3+ (propan va cao hon). Vi vy, phuong
phap yéu cdu bao hd cho phép thuc hién mirc d6 loc hdn hop khi va mue do tach cac
thanh phin muc tiéu cao hon ciing nhu cho phép thu thém mot phan 16n - san phdm

cubi ciing, dam bao hiéu qua ciia phuong phap.

MBS ta vin tit cac hinh vé
Sang ché duoc minh hoa biang cac hinh v& trong d6
Fig.1 thé hién so dd thuc hién phuong phap, va

Fig.2 va Fig.3 thé hién cac tham s cia cac dong tao ra theo phwong 4n thyc hién

cta phuong phap.
So db bao gdbm cac bd phan sau:
1 - bd nén thtt nhét
2 — b0 phan khir nudce
* 3 bd trao dbi nhiét thr nhét

4 — thiét bi 1am lanh
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5 — bo trao ddi nhiét thi hai
6 —van

7 — thap tinh cét thi nhat

8 — thiét bi tron

9 — thiét bi tach

10 —van

11 — thiét bi tach voi phun
12 — thép tinh cét thir hai

13 — b trao d6i nhiét thir ba
14 — may nén thir hai

15 — méy nén thir ba

16 —bom

17 — bom

18 — thiét bi 1am néng (ndi dun lai)

Céc dong thanh phan cta hén hop khi di xir Iy dwoc chi ra bang cac s§ tham

chiéu sau ddy trong so d6
101 — khi ban dau (hdn hop khi)
102 — hdn hop khi sau khi khtr nuée
103 — hdn hop khi di 1am lanh
104 — hdn hop khi d4 1am lanh sau khi gidn né
105 — dong thir nhét giau hydrocabon duoc tao ra trong thap tinh cit (7)

106 — dong thr hai chira hydrocacbon hoa tan trong CO, ma dugc tao ra trong

thap tinh cét (7)

107 — dong thir ba nghéo cac thanh phan ning hon metan trong thiét bi tach voi

phun

108 — dong thr tu gidu cac thanh phan ning hon metan trong thiét bi tach voi
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phun
109 — dong thir ndm ctia hydrocacbon C3+ sau thép tinh ct th hai (12)
110 — dong thir sau giau CO, sau thép tinh cAt thi hai (12)
111 — dong thir bay giau metan sau thap tinh cat thi hai (12)
112 — dong hdi giau hydrocacbon
113 — dong thr ba dd lam nong
114 —khira

115 — dong hoi giau hydrocacbon duge cAp vao thiét bi tich voi phun sau khi tich

dong thr ba
116 — dong hoi d4 1am lanh
117 — hdn hop dong thtr nhét va dong hdi da lam lanh
118 — dong cAp dé tach 3S dén thiét bi tach voi phun
119 — dong hdi cép vao thap tinh ct thir nhét
120 — dong rut ra tir thap thir nhat
121 — dong da 1am néng trd lai thap thir nhat
122 — dong ra giau CO,.
MG ta chi tiét sang ché
Phuong phép c6 thé duoc thuc hién nhu sau.

Hbn hop khi ban ddu (101) (vi du, khi tw nhién) dwoc nén biang méy nén (1) va
duoc khir nude trong bo phén (2). Sau do, hdn hop d4 tao ra (102) dugce 1am lanh, lién
tiép, trong bd trao ddi nhiét thir nhét (3), thiét bi lam lanh (4) va bd trao ddi nhiét thir
hai (5). Dong da tao ra (103) c6 nhiét do du6i am 40°C, t6t hon la khoang am 49°C, di
qua van (6) va dugc gidn nd, vi vay dat dugc nhiét d6 khoang 4m 62°C. Dong da 1am
lanh (104) duoc clp vao thap tinh cAt thir nhit (7) trong d6 dong tht nhat (105) giau
hydrocacbon va dong pha long thir hai (106) chira hydrocacbon da hoa tan trong CO,
duoc tao ra. D& lam néng thém phan dudi cia thap, mot phan chat 1éng (120) dwgc

bom ra ngoai nho st dung bom qua céc bg trao dbi nhiét (3) va (5), va vi vy dong da
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lam ndng (121) d4 tao ra dugc dua trd lai thap thir nhét (7).

Céc thanh phan ctia dong thi nhét (105), sau khi di qua thiét bi tron (8) va thiét
bi tach (9) (hoat dong cua céc thiét bi s& dugc mo ta dudi day) duge clp vao thiét bi
tach voi phun (11) (thiét bi tach 3S); va c4c thanh phin cta dong thir nhét (105), nhu
¢6 trong dong (118), dugc tach trong dong chét khi-chét 1ong dang xoay tao ra trong
vOi phun thanh dong thtr ba (107) nghéo céc thanh phan ning hon metan (tic 1a giau
metan) va dong thir tu (108) gidu céc thanh phan nay. Phuong 4n két cdu va nguyén Iy
hoat dong cua thiét bi tach voi phun (3S) dwoc bdc 19 chi tiét, vi dy, trong Patent RU
56 2167374,

Dong tht ba (107) chira khoang 95% metan di qua b0 trao d6i nhiét thi ba (13)
va bd trao dbi nhiét thir nhét (3), dugc lam nong nham tao ra dong (113) va dugc tach
thanh hai phin trong khi di qua bd nén thir hai (14). Mot phan (114) (khoang 70%)
duoc ding 1am khi ra, va phan con lai (115) dugc 1am lanh trong b trao doi nhiét thir
ba (13), dong da lam lanh (116) da néi dugc cip vao thiét bi tron (8) trong d6 dong da
lam lanh dugc tron voi dong thir nhit (105). Phan hdi (116) cia dong tht ba dugc
ding d& 1am lanh hdn hop khi. Hon hop di tao ra (117) duge cip vao thiét bi tach bd
sung (9) (vi du theo kiéu xyclon hodc Iuéi), trong d6 hdn hop duoc tach thanh dong
(119) giau CO, va dong (118) nghéo thanh phin nay. Dong (118) dugc dwa vao thiét b
tach voi phun (11) (xem trén ddy) va dong (119) dugc dua tré lai phan trén cia thap
th nhét (7).

Dong tht tu (108) giau cac thanh phan ning hon metan va dong pha chit léng
thir hai (106) chira hydrocacbon da hoa tan trong CO, dugc cép vao thap tinh cit thi
hai (12).

Sau khi cac dong (108) va (106) di qua thap thir hai (12), dong thit ndm (109)
giau hydrocacbon C3+ (propan va cao hon) va dong thtr sau (110) giau CO, duoc rat
ra khoi phan dudi ctia n6. Dong (109) 14 sén pham cubi cing (WFLH). Dé tao ra san
phim cubi cling, chét long rut ra tir thap thi hai duge 1am néng trong ndi dun lai (18).
Mot phan chét 1ong dwgc dua trd lai thap, va phan con lai dugc ding 1am san pham
cubi cing WFLH (dong 109). Dong thit sau (110) duge di qua bd trao d6i nhiét thir hai
(5) va bd trao ddi nhiét thir nhét (3) dé tao ra dong ra (122) giau CO,.

Dong thir bay (111) giau metan va ciing chtra etan duoc thu tir phan trén cua thap
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(12). Dong thir bay (111) duge lam lanh trong céac bd trao d6i nhiét (5) va (3) va duogc
dua dén phin dau cta quy trinh, dén bude khir nude, bang cach trén dong hdi (112)
v6i hdn hop khi ban dau (101).

P& lam néng thém phan dudi thap (12), mot phan chét 16ng dwgc bom vao nho
stir dung bom (16) qua céc bg trao ddi nhiét (5) va (3) va dong di lam néng duge dua
trd lai thap tha hai.

Vi du thyc hién phwong phap

Phuong phép dugce thuc hién theo so dd d3 mo ta trén day,

Céc tham sb ciia dong thé hién trén Fig.1 dugc dua ra trong céc Fig.2, Fig.3.

Vi vay, tao ra dugc khi hang héa (114) chira 94,6% metan cling nhu san pham
cudi cung WFLH (109) chtra 26,9% etan, 37,2% propan, 8% ISO-butan, 15% n-butan,
3,2% iso-pentan va 3,7% n-pentan. Hon nita, dong ra (122) giau CO, va la khi dugc
loai bo chi chira 1,1% metan.

Theo giai phdp twong tu, khi dugc loai bé chira khoang 3,4% metan cling nhu 1a
cac hydrocacbon C3+ nhe.

Vi vay, phuong phap cho phép giam that thoat cac thanh phan muc tiéu so véi
giai phap tuong tw. Hon nita, so dd quy trinh duoc dé xuét cho phép thuc hién phuong

phép v6i ning sudt cao va thu nhiét hiéu qua, tang hiéu qua phuong phép.
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Yéu ciu bio hd
1. Phwong phap tach hdn hop khi (101) chira hydrocacbon, bao gbm cac budc sau:

a) khir nuéc hdn hop (101),

b) 1am lanh hén hop,

¢) dwa hdn hop qua thap tinh cat thi nhit (7), vi vdy tao ra dong thir nhét (105)
giau hydrocacbon va dong thtr hai (106) chira hydrocacbon da hoa tan trong CO,,

d) tach céc thanh phan ctia dong thir nhit (105) trong khi cac thanh phan nay
duoc xody va gidn nd dong thoi trong voi phun dé tao ra dong thir ba (107) nghéo cac
thanh phan ning hon metan va dong thir tw (108) gidu c4c thanh phan da néi,

e) lam nong dong thir ba (107),

f) str dung mot phan dong thit ba (107) 1am khi ra (114),

¢) 1am lanh phan con lai (115) ciia dong thit ba (107), trdn phan d6 véi dong thir
nhét (105) va c4p it nhat mot phan hén hop (117) duge tao ra nhd d6 vao budc (d),

h) cép dong thi hai (106) va dong thtr tur (108) vao thap tinh cat tht hai (12) dé
tao ra dong th ndm (109) giau hydrocacbon C3+, dong thir sau (110) giau CO,, va
dong thir bay (111) giau metan,

i) tron dong thir bay (111) v6i hdn hop khi ban ddu (101) va cip c4c thanh phan
vao budce (a).

2. Phuong phap theo diém 1, trong d6 truée bude (d) hdn hop (117) duge tach thanh

dong (119) giau CO, va dong (118) ngheo CO,, dong (118) duge chp dé tach trong
bude (d) va dong (119) dugc dua trd lai thap tha nhét (7).

3. Phuong phap theo diém 1, trong d6 mot phan ctia phan chét 16ng (120) tir thap tinh
cAt thir nhét (7) dugc 1d3m néng nho sir dung céac b trao dbi nhiét (5, 3), nhu duge st
dung @ 1am lanh hdn hop khi ban diu (101), va duge dua trd lai thap tht nhat (7).

4. Phuong phép theo diém 1, trong d6 mot phin ciia phan chét 1ong tir thép tinh ct thtr
hai (12) duoc lam néng nho st dung céc bo trao ddi nhiét (5, 3), nhu duge sir dung dé

]am lanh hén hop khi ban dau (101), va dugc dua trd lai thap thir hai (12).

5. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 dong thi sau
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(110) giau CO, dugc lam néng nho sir dung céc bo trao dbi nhiét (5,3), nhu duoc dung
d8 1am lanh hdn hop khi ban dau (101), va dugc loai bo.

6. Phuong phap theo diém bat ky trong s6 cac diém tir 1 d&én 4, trong d6 viéc 1am néng
dong thir ba (107) trong budce (e) va lam lanh mdt phan dong thtr ba (107) trong budce
(g) duoc thyuc hién trong mot bd trao ddi nhit (13).

7. Phuong phép theo diém bét ky trong s6 cac didm tir 1 dén 4, trong d6 hdn hop ban

du duge lam lanh xubng nhiét d6 dudi am 40°C trong bude (b).

-10-
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