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(57) Sang ché d& cap dén phwong phép khir hydro cua alkan, phuong phép bao gdm:
bude cAp vao cac 10 phan Gng khtr hydro dong khi nap chitra hydrocacbon cin dugc khir
hydro, hydro, va hoi va thuc hién qua trinh khir hydro, trong d6 budc khir hydro duoce 1dp
lai ndm 1in hodc nhidu hon, 16 phan tng khir hydro c6 hai thiét bi gia nhiét vat liéu phan
ting nbi song song dwoc dinh hinh dé gia nhiét dong khi nap ma duoc clp vao timg 16
phan tmg khtr hydro va hoi dwoc cdp riéng dén timg 16 phan tmg riéng 1é cho nim budc
khir hydro hodic nhidu hon; va budc 1am mat va nén dong khi san pham thu dugc tir bude
trude, 1am ngudi dong khi san phdm d3 nén bang éng din qua budng lam mat, tach va

tinh sach dong khi san phdm da di qua budng lam mat, va thu hdi san pham.
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Linh vire ky thuit dwoc dé cip

Sang ché dé cap dén phuong phap khir hydro ciia alkan, va cu thé hon 1a dé cap dén

phwong phap khtr hydro ctia propan dé san xuit propylen.
Tinh trang k¥ thuit cia sang ché

Trong cong nghiép héa diu, phwong phap chuyén héa xic tac lién tuc duoc thuc
hién. Phuong phap khtr hydro sir dung chét xtc tic st dung cho hydrocacbon 1a mot
phuong phap quan trong trong san xuét cac thanh phan hydrocacbon nhe, va 13 mot
phuong phap quan trong trong san xuit etylen va propylen. Trong phuwong phéap khir
hydro sir dung chit xuc tac dé loai bo, chit xuc tac lién tuc dugc tuan hoan giita 1o phan

g va thiét bi tai sinh.

Day chuyén san xuét propylen c6 thé thu duoc bang cach khir hydro ciia propan
thong qua phan Gng khtr hydro str dung xuc tic. Chét xuc tac khir hydro thong thuong
bao gém mdt chit xuc tic kim loai quy ¢o nén mang axit, nhu la alumin, alumin silic,
hodc nén mang zeolit. Tuy nhién, phan @ng khtr hydro 13 phan tng thu nhiét manh va yéu
cau nhiét d6 cao cho phan tng theo ty 1¢ thich hop. Hon nita, phan tmg khir hydro can
duoc kiém soat dé han ché s phan hiy ctia propan tao thinh metan va etylen, va etylen
¢ thé dugc hydro hoa bang hydro giai phong ra tir qua trinh khtr hydro cta propan.
Ngoai ra, phuong phap khir hydro khir hoat tinh ctia chét xtc tic bing cach cdc hoa chit
xtc tac. Theo d6, chit xtc tac can duoc tai sinh mot cach thudng xuyén sau mot thoi gian

véan hanh tvong d6i ngén hodc cu tra trong 10 phan tmg khir hydro.

Lién quan dén diéu nay, Hinh 1 minh hoa phuwong phép da biét dé phan tach va thu
hdi propylen tir san phdm khir hydro ctia propan bang phuong phap phan tach & nhiét do
thdp va qua cot phan tach san phdm C3. Phuong phép da biét dwgc minh hoa trong Hinh
1 1a phuong phép khtr hydro ciia propan dé tao thanh propylen, trong d6 dong khi nap
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chira propan duoc gia nhiét trude dén 600°C dén 700°C va dwgc khit hydro trong 16 phan
Ging khir hydro dung phuong phép di chuyén céc ludng, theo d6 thu dwgc dong khi san
phidm chita propan, propylen va hydro 14 cac thanh phan chinh.

Trong khi d6, 10 phan tng ding phuong phap di chuyén céc ludng c6 lgi thé & chd
chét xuc tac c6 thé duwge di chuyén va do d6 hé thong tai sinh chat xic tic lién tuc c6 thé
duge xay dung. Mot vi du vé 1o phan tng ding phwong phap di chuyén cac ludng, bing
séng ché M¥ sb 6,472,577 boc 16 mot hé thdng tai sinh chit xuc tac lién tuc bao gdm mét
ludng chét xac tac. Tuy nhién, 16 phan tng khir hydro ting s6i da biét niy c6 mot s6 van
d2 han ché 1a thoi gian cu tri cla chét x(c tdc ngin va ty 1& chuyén héa thdp. Vi ty 18
chuyén hoa ctia phan tmg khir hydro lién quan mét thiét t6i budc co ban va hidu qua kinh
té ciia phuong phép, 13 yéu cu cap bach dé phat trién 10 phan tmg khir hydro c6 kha ning

céi thién ty 16 chuyén héa dé 1am ting hiu qua cta hé thdng tai sinh chat xtc tac lién tuc.
Ban chit k§ thuét ciia sang ché

Sang ché d3 duoc hinh thanh dé dap ung yéu cAu k¥ thuat dugc mo ta trén, va muc
dich cua sang ché 1a d& xuit phuong phéap khir hydro cta alkan, ¢6 thé 1am ting tong ham
lwong nhiét cung cdp bing cach cung cip nhiét phan Gng riéng cho timg giai doan 16
phan Gmg, va c6 thé didu chinh ty 18 mol ciia hydro v6i propan trong dong khi nap dén 0,4
hodc nhé hon, theo d6 lam gidm ap suét cuc bd cla hydro va do d6 lam gidm budce co ban

cla qua trinh va lam tang hiéu suat va san luong.

Mot khia canh ctia sang ché dé dat dugc muyc dich néu trén 1 dé xuét phwong phap
khtr hydro cia alkan, phuwong phap bao gdm: budc cép vao trong céc 1o phan tng khir
hydro dong khi nap chtra hydrocacbon dé khir hydro, hydro, va hoi va thuc hién qua trinh
khtr hydro, trong d6 budc khtr hydro dugc lap lai ndm 1an hodc nhidu hon, cic 1o phan
tg khit hydro ¢6 hai thiét bi gia nhiét vat lidu phan Gng néi song song dugc dinh hinh dé
gia nhiét dong khi nap ma dugc cip dén mdi 10 phan ng khir hydro, va hoi dugce cap
riéng dén cac 16 phan tng riéng r& cho nim budc khir hydro hogc nhiéu hon; va budc lam

mat va nén dong khi san pham thu dugc tir bude trude, lam ngudi dong khi san pham da
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nén bang éng din qua budng lam mat, phan tich va tinh sach dong khi san phim qua

budng lam mat, va thu hoi san pham.

Theo phwong phép cta sang ché, viéc ting san lugng propylen va cai thién budc co
ban cua quy trinh c6 thé dat duoc biang cach cp hoi vao céc 10 phan Gng khtr hydro.
Ngoai ra, su cai thién bude co ban clia quy trinh va ting tong nhiét luong cung cap c6 thé
dat dwoc bang cach cung cip nhiét riéng cho ting giai doan trong nim giai doan 10 phan

ung, theo do 1am tang san lugng propylen.

Ngoi ra, theo sang ché, may dong lanh etylen/propylen dugc bao gdm trong budng
1am mat, va do dé c6 kha ning didu chinh ty 1& mol cia hydro véi propan trong dong nap
duoc cép dén 10 phan ung 1a 0,4 hodc nhé hon, theo d6 lam giam ap suét cuc bo cia
hydro va do d6 lam ting hiéu sut theo 1y thuyét clia phan @ng khtr hydro ctia propan va

lam tang san lugng propylen.
MO ta vin tit cAc hinh vé

Hinh 1 13 so dd quy trinh thé hién quy trinh san xuét propylen bang cach khir hydro
ctia propan theo giai phap k§ thuat da biét; va

Hinh 2 14 so d0 quy trinh thé hién quy trinh khir hydro ctia hydrocacbon alkan theo

mdt phuong 4n cta sang ché.
M3 ta chi tiét sang ché

Sau ddy, sang ché s& duwoc mod ta chi tiét hon bing cich tham chiéu hinh v& kém

theo.

Mic du cic thuit ngit chung hién tai dugc st dung rdng réi dugce lya chon lam thuat
ngit duge st dung trong sang ché cang nhidu cang t6t, thuat ngit duge lua chon ngiu
nhién bdi ngudi ndp don duge st dung trong truong hop cu thé. Trong trudng hop nay, ¥
nghia cta thudt ngit nén duoc hiéu theo cich xem xét dén y nghia dugc md ta hoic sir
dung trong ban md ta chi tiét ctia sang ché, thay vi chi xem xét dén tén ciia thuat ngit. Céc

s chi din twong tu d& cap dén céc chi tiét trong Gng trong sudt ban mo ta.

3
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Mic di cac hinh v& kém theo mé ta hinh dang cu thé cta 10 phan Gng khir hydro
ctia sang ché, nhung 10 phan tmg khir hydro ndy cé thé co céclhihh dang khac phu hop
vGi cac moi trudng cu thé dugc thuc hién trong cac tng dung cli thé. ang dung rong rai
ctia sang ché khong bi gi6i han dbi voi cac phuong an cu thé sau day s& duge mo ta. Hon
nita, cac sb chi dan trong hinh v& dugc sir dung dé thé hién mét so dd don gian cia 10
phan tng khir hydro da giai doan ctia sang ché, va chi cac bo phan chinh dugce thé hién
trong hinh v&. Thiét b trao dbi nhiét, thiét bi gia nhiét ndi bo, dng din di chuyén dé van
chuyén chit xuc tac, bom, va cac bd phan tuong tu khac dugc bé qua ;[rong hinh v&. St
dung céc bd phan nay dé didu chinh 16 phan tng khir hydro da mé ta dugc thuc hién dbi
v6i nhitng ngudi c6 hiéu biét trung binh vé linh vuc k§ thuat lién quan, va khong vuot

khoi pham vi cua cac yéu cau bao ho di kém.

Can hiéu rang cac pham vi va/hodc gidi han chi dan khac nhau bao gom cic pham

vi lap ¢6 do 1on twong ty nam trong pham vi hodc gidi han da dugc néu rd.

Thuat ngt “hydrocacbon bi khir hydro” dwugc st dung & day c6 nghia 1a céc
hydrocacbon ma phan tir cia ching bao gdm it hon it nhit hai nguyén tir hydro so véi
phén tir ctia hydrocacbon bi khir hydro. Mat khac, thuat ngir hydrocacbon c6 nghia la bao
gOm céc chit ma phan tir cia chung chi bao gdm céc nguyén tb cacbon va hydro. Theo
d6, hydrocacbon bi khir hydro cu thé bao gdm cac hydrocacbon béo mach m& va mach

vong c6 mot hodc nhidu lién két d61 C-C trong phan ti.

Céac vi du vé hydrocacbon bi khir hydro béo nay 1a propen, isobuten, etylen, 1-
buten, 2-buten va propylen. Noéi cach khac, hydrocacbon bi khir hydro bao gdm, cy thé 1a,
céc hydrocacbon mach thing khong no (n-alkan) hodic céc hydrocacbon béo phin nhanh
(vi du, isoalken), va con bao gdm cycloalken. Hon nita, hydrocacbon bi khit hydro cfing
c6 nghia 13 bao gdm alkapolyen (vi du, dien va trien) gdm hai hoic nhidu lién két doi
cacbon-cacbon trong phan ti. Ngoai ra, hydrocacbon bi khir hydro ciing bao gém cac hop
chat hydrocacbon ma thu dwge tUr alkylaromatic, nhu 1a etylbenzen hodc
isopropylbenzen, thong qua phuong phap khir hydro ciia nhém thé alkyl. D6 14, vi du, céc
hop chét nhu styren hoic o-metylstyren.
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Thuit ngt “ty 16 chuyén héa” dwgc st dung tai ddy c6 nghia 13 ty 1& giita
hydrocacbon bi khir hydro v&i hydrocacbon duge cip, dugc chuyén héa mot chiéu cua

khi phan Gng qua 16 phan ung khtr hydro.

Thuét ngit “tinh chon loc” c6 nghia la s6 mol cua propylen thu dugc trén s6 mol cia

propan dwoc chuyén hoa, va duge biéu thi bing phan trim mol.

Thuat nglr “cot cit loai etan” dugc sir dung tai day dé cap dén mét bod phén phan
tach dong khi C1-C2, chira metan, etan, etylen hodc cac chét tuong tu, 13 dong trén, phan
tach dong khi C3-C4, chira propan va propylen, la dong duéi, va dua dong khi C3-C4 dén
cdt phan tach “propan/propylen”. Dong khi C1-C2 dugc st dung lam tac nhan lam mat
cho may 1am lanh khi hodc nhién liéu khi dt tho trong quy trinh.

“Cot phan tach propan/propylen” 14 c¢ot dwogc thiét ké dé phén tach propylen tir hon
hop chita cac hydrocacbon c¢6 ba hodc nhidu hon nguyén t6 cacbon. “Cét phan tich
propan/propylen” phéan tach propylen la dong trén, phén tdch dong khi C3-C4, chira

propan, 13 dong dudi, va dua dong khi C3-C4 dén “cot cét loai propan”.

“Cot cét loai propan” 1a cot dugc thiét ké dé tach hydrocacbon cé bbn nguyén tir
cacbon hodc nhiéu hon tir hdn hop chira cac hydrocacbon cé ba nguyén tir cacbon hoic

nhiéu hon.

Thuat nglt “hydrocacbon C4+” dugc st dung tai day chu yéu @& cap dén

hydrocacbon ¢6 bon nguyén tir cacbon hodc nhiéu hon.

Thuat nglt “hydrocacbon C5+° duoc st dung tai ddy cha yéu d& cép dén

hydrocacbon ¢6 nam nguyén t6 cacbon hodc nhiéu hon.

Hinh 2 14 so dd quy trinh thé hién phwong phéap va thiét bi khir hydro ctia alkan theo

mot phwong an ctia sang che.

Tham chiéu t6i Hinh 2, trong phuong phap cua sang ché, alkan bi khtr hydro qua
cac bude: bude cap vao 16 phan tng khir hydro dong khi nap chita hydrocacbon alkan can

khir hydro, hydro, va hoi va thuc hién qua trinh khtr hydro, trong dé budc khir hydro

5
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dugc lap lai ndm ]an hodc nhiéu hon, céc 10 phan Gng khir hydro c6 hai thiét bi gia nhiét
vat liéu phan tng ndi song song duge dinh hinh dé gia nhiét dong khi nap duoc cip dén
mdi 16 phan tng khir hydro, va hoi dugc cép riéng cho céc 10 phan tng riéng r& cho nim
bude khir hydro hodc nhidu hon; va budc 1am maét va nén dong khi san pham tir bude
trude, lam ngudi dong khi san phim da nén bing 6ng din qua budng lam mat, tach va

tinh sach dong khi san phim qua budng 1am mat, va thu hdi san pham.

Dong khi nap, nhu 13 propan, duge cip dén it nhét nam 16 phan tmg khir hydro 111
dén 115 va trai qua qua trinh khtr hydro sir dung chét xtic tac. Trong budc ndy, propylen
duoc san xudt bang cach khir hydro mot phan propan qua chat xuc tdc ¢6 hoat tinh khir
hydro trong cac 10 phan mg khir hydro. Ngoai ra, hydro va lugng nhé metan, etan, etylen

va hydrocacbon C4+ (n-butan, isobutan, buten) dugc san Xuét.

Trong sang ché, phan tng khtr hydro dugc thyc hién theo thir ty it nhét nim 1an. Cu
thé 13, propan bi khir hydro thanh propylen trong mot lan, va dong khi trai qua phan tng
kht hydro thtr nhét theo thi ty dugc dua vao 10 phan tng khitr hydro thir hai, thir ba, thi
tu va tht nam 112, 113, 114 va 115 theo tht tu dwgc ndi véi 10 phan ting khir hydro thi
nhit 111, va trai qua phan tGng khir hydro 1an nita. P6 13, qua trinh khtt hydro da giai
doan, san pham phan ung duoc dua vao trong mot 1an va trai qua qué trinh khir hydro,
sau d6 san phim phan @ng dugc dwa vao cac giai doan tiép theo va qua trinh khir hydro

dugce thye hién lap lai ty 1€ vai sb giai doan cuia céc 10 phan Gng tiép theo.

Trong sang ché, dong khi nap trai qua it nhit ndm phan Gng khir hydro bang it nhit
nam 10 phén Gng khir hydro 111, 112, 113, 114 va 115. Tuy nhién, propan dugc cip dén
10 phan tng khtr hydro thir nhit 111 dén 10 phan Gng khir hydro th nim 115 1a dong khi
nap, hydro duogc cép dén dau trude cua 10 phan Gng thu nhit 111, va hoi duoc cép bd
sung vao 1o phan tng thi nhat 111 dn 16 phan tng thir nam 115. Bang cach lam nhu
vay, c¢6 kha nang cai thién san lugng propylen va tinh chon lpc cia phan Umg, va gidm

budce co ban cua quy trinh.
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V& nguyén tic, phuong phap khir hydro ctia alkan c6 thé duge thuc hién trong bt
¢t loai 10 phan ng da biét trong linh vuc k¥ thuét nay. Vi du, cac 10 phan tng khir hydro
111, 112, 113, 114 va 115 ¢6 thé 1a 10 phan tng dang dng, 16 phan tmg dang bé khudy,
hoic 10 phan tmg kiéu tAng s6i. Mot sé vi du niva, cac 10 phan tmg c6 thé 13 16 phan tmg

kiéu tAng ¢ dinh, 10 phan img kiéu ting c6 dinh dang 6ng, hoic 16 phan tmg dang dia.

Tham chiéu téi Hinh 2, thiét bi phan Gng khir hydro 100 duge sir dung trong sing
ché bao gdm 16 phan tng thi nhit 111, 10 phan Gng thi hai 112, 10 phan tng th ba 113,
10 phan Gng thir tw 114, va 10 phan tmg thé ndm 115. Dong chit phan tng 14 khi nap
hydrocacbon duge bidu thi bing mii tén lién nét. Lo phan tmg thi nhéat 111 dwoc cip
béng hodc 13 dong khi nap chira hydrocacbon (vi du, propan) dé kht hydro, hydro, hoic
13 hoi, va 10 phan Gng thir nhét 111 cfing dwoc cip dong khi da gia nhiét dwgc cung cép tir
hai thiét bi gia nhiét vat liéu phan Gng ndi song song 11 va 12. Dong chét phan tmg dugc
clp truc tiép vao 10 phan tGng tht hai 112 va trai qua qué trinh khir hydro trong 16 phan
g tht hai, va dong san phim th@ nhit duge thu hoi tir 10 phan tng tht hai. Sau do,
dong san phim thir nhat va chit xuc tic dwoc st dung cho phan tmg trong 1o phan tmg
thir nhét 111 duge cép dén 16 phan tg thir hai 112 ¢6 hai thiét bi gia nhiét phan dng ndi
song song 21 va 22 va trai qua qua trinh khtt hydro trong 10 phén Ung th hai 112, va
dong san phdm thir hai duoc thu hoi tir 16 phan tng thi hai 112.

Sau d6, dong san pham thi hai, hoi, va dong Qhét xuc tac dugce st dung cho phan
ting trong 10 phan tmg thir hai 112 va duoc cip dén 10 phan tmg thit ba 113 c6 hai thiét bi
gia nhiét vét liéu phan tng nbi song song 31 va 32 va trdi qua qué trinh khtt hydro trong
10 phéan tmg thir ba 113, va dong san phim thi ba dugc thu hdi tir 16 phan tng thi ba 113.
Dong san phdm tht ba va dong chat xdc tac duoc sir dung cho phan tng trong 10 phan
tng thtt ba 113 duge cAp dén 16 phéan tng thi tw 114 ¢6 hai thiét bi gia nhiét vat liéu phan
tng ndi song song 41 va 42 va trai qua qua trinh khir hydro trong 16 phan tng tht tw 114.
Dong san phim thir tw, hoi, va dong chét xuc tac duge st dung cho phan tmg trong 16
phan tmg thtr tu 114 duge cAp dén 16 phan tng thir nam 115 c6 hai thiét bi gia nhiét vat

liéu phan g nbi song song 51 va 52 va trai qua qua trinh khi hydro trong 16 phén tmg
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thir nam 115, va dong san phim thir nim dwoc thu hdi tir 16 phan tng thir ndm 115 dén
cot phén tach san phim 101. “Dong san phim” sinh ra trong mdi giai doan 16 phan tmg 13
san phAm phan tng duoc sinh ra béi phan tng khir hydro. Cu thé 13, d6 14 khi, chat long,
hodc khi hodc chit long chira chit rin phén tan, hodc hdn hop cua chung, ¢ thé chua
hydro, propan, propylen, etan, etylen, metan, butan, butylen, butadien, nito, oxy, hoi

nudc, cacbon monoxit, cacbon dioxit hodc cac chat tuong tu.

Phan tng khtr hydro dugec lap lai it nhét ndm 14n nhu duge mé ta bén trén, va do dé
nhiét lvong phan tng duge cung cip t6i mdi giai doan ¢ thé gidm va qua trinh tai nhiét
cta thiét bi gia nhiét vat liéu phan Gmg c6 thé giam, theo d6 ting tinh chon loc phan ting
va do d6 giam budce co ban cua quy trinh. Ngoai ra, vi tit ca céc 16 phén ting khir hydro 13
10 phan Gtng doan nhiét, c6 kha nang thyc hién phan ung bd sung béng lugng nhiét dugc
cung cép tir thiét bi gia nhiét vat liéu phan ung dugc dat tai phia trude cua mot giai doan

10 phan timg bd sung, theo d6 lam giam san luong propylen.

Trong sang ché, vi hai thiét bi gia nhiét vat liéu phan (mg ndi song song dwgc dinh
hinh d& cung cip nhiét phan tmg dwge dit tai phia truée ciia mdi giai doan 10 phan tng,
qua trinh tai nhiét cla thiét bi gia nhiét vat liéu phan tng duoc giam xuéng mot nira, sy
ddng déu nhiét 6 duge duy tri va nhiét 6 van hanh dwoc didu chinh xudng, theo d6 cai

thién budce co ban ctia quy trinh.

Trong sang ché, hoi duoc cip riéng dén cac 16 phan tng riéng r& 111, 112, 113, 114
va 115 @& ngin tao thanh cbc cua chit xuc tic. Trong phuong phap cta sang ché, hoi
dugce dua vao trong sudt phan Gng khir hydro, va do d6 cbc hinh thanh trén chit xuc tac
duoc loai bo bang cach phan hiy né thanh hydrocacbon, cacbon monoxit va hydro. Cu
thé 13, trong sang ché, hoi duge cip dén timg 10 trong nim 16 phan tng khir hydro. Khi
cdc bi loai bo bing hoi nhu duge mé ta trén, ¢6 thé ngin ngira viée giam hiéu suat ving
hoat dong ctia chit xtic tac do sy hinh thanh cbe, theo d6 ting cudng hiéu suit dai han
ctia chit xuc tac. Ngoai ra, propan c6 thé dwoc lién két mét cach chon loc véi cac ving

hoat dong duge hinh thanh trén bé mat chét xtic tac bdi san pham phu, nhu 14 etan, etylen
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va metan, theo do6 tang ty 1€ san Iwong cua phan Gng chinh trong d6 propan bi khir hydro

thanh propylen va hydro va do d6 tang san lugng propylen va tinh chon loc ctia phan tUng.

Sau khi hoan thanh phan tng khir hydro, dong khi san pham dugc san xuit trong 10
phan Gng th ndm 115 13 giai doan 10 phan ung cudi cling dwgc 1am mat, nén, va 1am
ngudi bang éng din qua budng 1am mat 106, va dong khi san pham di qua budng 1am mat
dwoc phan tach, tinh sach va thu hdi. Trong qua trinh 1dm ngudi trong budng 1am mat
106, hydro/ hydrocacbon alkan tai phia tru6e ctia “10 phan tmg thir nhat 1117 c6 thé duge
didu chinh xubng dén 0,4 hodc nhé hon st dung may két dong etylen/propylen 120.

San phim phan tng duoc trao dbi nhiét qua thiét bi trao dbi nhiét 101, va sau do
dwoc chuyén dén tang hiit 102 va duoc phan tach bang diém s6i, va “hydrocacbon C5+”
duoc tach 14 dong dudi. Dong trén “san phdm pha khi” tir tang hit 102 qua qué trinh diéu
ap va lam mat trong thiét bi nén 103, va sau d6 lién tuc di qua bd phan loai hydro clorua
104 va b phan loai hydro sulfua 105. Sau d9, trai qua thém qud trinh 1am mat va nén qua
budng l1am mat 106 1a hé théng két dong, va tai cung thoi diém, hydro chira cacbon
monoxit dugc dua dén “bo phén loai cacbon monnoxit”, va dong khi hydrocacbon chira
propan va propylen dwgc chuyén dén cot cét loai etan 107. Dau ra cta thiét bi nén 103
duoe bé tri bd phéan loai hydro clorua 104 dugc dinh hinh dé loai bo hydro clorua (HCI)
sinh ra trong phéan Gng khir hydro va qua trinh tai sinh chét xdc tac, va bo phan loai hydro
sulfua 105 duge dinh hinh dé loai chit gdy 6 nhidm sulfua dwoc thai ra tir thiét bi nén. Bo
phan loai hydro clorua 104 va by phén loai hydro sulfua 105 nay cé thé loai cac chét giy
6 nhi®m bang chit bam dinh hoic chét hap thu.

San phidm thu dugc tir 10 phan tng sau phan tng khir hydro chtra hdn hop C4 bao
gdm propylen, ciling nhu cacbon monoxit, propan khong phan mg, nito, oxy, hoi, va
cacbon dioxit. Cu thé 13, trong phuong phép cta sang ché, hoi dugc dwa vao dong khi nap
8 loai bo cbe, va do d6 cde hinh thanh trén chét xuc tac trong 10 phan ing phan tng véi
hoi (H,0) dé tao thanh cacbon monoxit va hydro (H,). Cac san phim phu nay nén duoc
tach va thai ra khoi hé thdng dé khong bi tich trit lién tuc trong quy trinh. Do d6, trong

sang ché, bo phéan loai cacbon monoxit 108 dugc dinh hinh dé loai bo cacbon monoxit
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duogc bo tri gan véi budng 1lam mat 106, va dong khi ma tir 6 cacbon monoxit duge loai

b6 duogc dua dén bd phan tinh sach hydro 109.

B6 phén loai cacbon monoxit 108 c6 thé bao gdm hopcalit, 13 hdn hop oxit cia
ddng-mangan cé hoat tinh cao ddi véi phan mg gitta cacbon monoxit va oxy. Véi su c6
mit cia hopcalit, hydro monoxit doc t6 cao phan ng véi oxy tao thanh cacbon monoxit.
Ngoai ra, cacbon monoxit c¢6 thé dugc loai bing cach hip phu bing hop chat hip phu bao

gom dong oxit, k&m oxit va nhdm oxit.

Dong khi san phdm thu dwoge tir 10 phan tng khir hydro c6 thé trai qua thém qua
trinh hau xt Iy dé thu duoc san pham tinh khiét cao. Qua trinh hau xtr Iy bao gdm budc
lam ngudi st dung thap lam ngudi, budc nén st dung thiét bi nén, buée khur hydro nudc
sir dung thiét bi khir hydro nuée, va bude phan tach st dung budng lam mét 106. Trong
sang ché, san phim phan tng thu duge tir 16 phan tmg khir hydro di qua budng 1am mat,
va, do d6, khi san phim phan tng 13 san phdm cta qua trinh khir hydro propan, dugc

phan tach thanh hydrocacbon, chita C1, C2, C3, va C4, va hydro.

May két dong etylen/propylen 120 c6 thé dwoc sir dung trong budng lam mét 106 c6
thé st dung dung méi gbc propylen hodc gdc etylen lam chit 1am lanh, hodc, néu cin
thiét, c6 thé thuc hién chac nang twong twy nhw vay bing cach st dung chét 1am lanh khéc.
Vi du, chat 1am lanh c6 thé 13 mét hoic mot hon hop gdm hai hoic nhidu hon hai chit
duge chon tir nhém bao gdm metan, etylen va propylen. C6 thé hiéu rang dung méi gbc
propylen 14 propylen hogic hop chit chira propylen, va dung méi gbc etylen 14 etylen hodc
hop chét chira etylen.

Ty 1€ mol cta hydro véi hydrocacbon (propan) trong dong khi nap dugc st dung
trong qué trinh khtr hydro theo sang ché cé thé duge diéu chinh xudng dén 0,4 hodc nho
hon. Trong sang ché, dé thuc hién qua trinh phan tmg sao cho ty 1& mol cta hydro véi
propan trong dong khi nap c6 thé duge diéu chinh xudng pham vi 0,4 hoic nhé hon dén
0, may két dong etylen/propylen 120 dugc st dung trong budng lam mat 106 dé dat can

bang nang lwong twong tmg véi vide giam ty 16 hydro. Do dic tinh nay, ty 1€ cua hydro
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v6i propan cé thé duge didu chinh xubng, va do d6 hiéu suét phan tmg c6 thé ting
khoang 5% dén 10% so v&i phwong phap thong thudng va tinh chon loc phan g ciing
c6 thé tang tir 2 dén 5%.

Trude bude cdt cit loai etan 107, cac thanh phﬁn, nhu 13 hydro va cacbon monoxit,
¢6 diém s6i thip nhit trong toan bd quy trinh, dwoc tach tir budng lam mat 106, duge
diéu 4p, va sau d6 duge thu hdi 13 hydro tir b phan tinh sach hydro 108. Trong khi, dong
khi chira propylen di qua budng lam mat 106 va cot cat loai etan 107 duge tach thanh
propan va hdn hop C4 trong cdt phan tach propan/propylen 108, va propylen dugc tinh

sach va thu hoi.

Trong budc tién xt ly propan 121, céc tap chit, nhu nudc, tap chét kim loai, va
cacbon monoxit, duogc loai tir dong ki nap propan, va dong khi propan chira mot hrong rat

nho hén hop C4 duge chuyén dén cot cét loai propan 122.

Trong cot cét loai propan 122, it nhit mét phan hydrocacbon C4+ dugc tach 13 dong
dudi va propan tinh khiét cao dugc chuyén dén budng 1am mat 106, trong khi san phim
chtra propylen da tinh sach chtra C3 hdéc hydrocacbon va hydro nhe hon duogc tach la
dong trén. Trong cdt cét loai propan 122, butan, butylen, butadien, va cac chét tuong tu,
gay ra hinh thanh cbc, duoc loai bo trude khi dong khi nap dwgc cép vao 10 phan ting khir

hydro thi nhit 111, va propan tinh khiét cao dugc chuyén dén budng lam mat 106.

Dong propan tinh khiét cao dwoc cung cip dén cot cét loai propan 122 duge tron
véi hydro tinh khiét cao dugc cung cép tir bd phan tinh sach hydro 109, va sau d6 dugc
gia nhiét béng cach trao dbi nhiét nhiét do thép trong buéng lam mat 106, va dugc
chuyén dén va tiép tuc dugc trao ddi nhiét trong thiét bi trao ddi nhiét 101. Sau do, tiép
tuc dugc gia nhiét bang thiét bi gia nhiét vat lidu phan tmg 11 va 12 va duge cap lai dén
10 phan Gng tht nhat 111. Trong cot cit loai propan 122, dong khi C4 chira butan dugc

tach 1a dong duédi va duge tudn hoan lam vét liéu thé st dung cho khi d6t trong qua trinh.

Trong budng 1am mét 106, dong hydrocacbon nhiét dd cao dugc cung cap tir bd

phén loai H,S 105 trai qua qud trinh 1am mat va nén va dugc tach thanh hydro chira
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cacbon monoxit va dong hydrocacbon, sau d6 twong tiing dugc chuyén dén bod phan loai

cacbon dioxit 108 va cot cét loai etan 107.

Trong khi sang ché duge md ta voi cac phuong 4n wu tién cla sang ché, pham vi
cta sang ché khong bi giéi han d6i v6i cac phuong an wu tién trén, rd rang ring céc bién
thé c6 thé dugc thuc hién boi nhimg ngudi c6 trinh d6 trong linh vue k¥ thuat lién quan
ma khéng roi khoi tinh thin k§ thudt cia sang ché. Do d6, pham vi chinh x4c ctia sdng
ché nén duoc xac dinh dua trén yéu cau bao hd kém theo va twong duong cia chiing. Vi
du, mic di phan tmg khtr hydro ctia propan dé san xuét propylen chii yéu duge mo ta chi
tiét bén trén, giai phap k¥ thuat nay c6 thé duoc ap dung cho phan tng khir hydro ma
chuyén hoa alkan chita hai nguyén tr cacbon hodc nhiéu hon, vi du, etan, n-butan,
isobutan, butan trung binh, pentan, hexan, hodc octan, thanh octan tuwong g, nhu dugc

biét boi nhitng ngudi ¢6 trinh d6 trong linh vue k§ thut lién quan nay.

12



51559 13/16

YEU CAU BAO HO

1. Phwong phap khir hydro cua alkan, phwong phap bao gém: budc cép vao cac 10
phan tmg khtr hydro ndi néi tiép dong khi nap chtra hydrocacbon alkan cin dugc khir
hydro, hydro, va hoi, trong do ti 1€ ctia hydro so véi hydrocacbon alkan trong dong khi
nap 1a 0,4 hodc nho hon; bude khir hydro hydrocacbon alkan, trong d6 budc khir hydro
duoc tién hanh trong timg 10 phan tmg khir hydro ndi ndi tiép va dwoc lip lai nim 1in
hodc nhidu hon, mdi 10 phan Gng khir hydro dwoc ndi ndi tiép c6 hai thiét bi gia nhiét vat
lidu phan tmg ndi song song dugce dit & trude 10 phan tng khtr hydro va dugc dinh hinh
d& gia nhiét dong khi nap, 14 hydrocacbon alkan va hydro dugc cdp vao 16 phan tmg khir
hydro, va hoi dugc cdp riéng tir dong khi nap dén timg 10 phan ting khtr hydro ndi nbi
tiép; budc 1am mat va nén dong khi san phim thu dwgc tir 16 phan Gmg khtr hydro trudce
d6 cua cac 10 phan mg khir hydro ndi ndi tiép dé tao thanh dong khi san pham da nén;
lam ngudi dong khi san phdm d& nén bing cach di qua budng 1am mat bao gdbm may dong
lanh etylen/propylen; budc tich dong khi ra khoi budng lam mat va loai bé cacbon
monoxit (CO) khoi dong khi theo d6 thu dugc dong khi can ki€t cacbon monoxit; budce
truyén dong khi can kiét cacbon monoxit dén giai doan tinh sach hydro; budc duy tri ti 1&
hydro so v&i hydrocacbon alkan trong dong khi nap dén 0,4 hodc thap hon bang cach cho
dong khi nap di qua budng 1am mat qua dng din khac voi dong khi san phdm trong khi
bude 1am ngudi dong khi san phidm da nén duoc tién hanh, trong d6 dong khi nap sau d6
dwoc cung cAp dén ctra nap trude ciia 10 phan tng thir nhét; bude tach va tinh sach dong
khi san phdm d3 nén va lam mat d3 di qua budng 1am mat; va budc thu hdi phan pham

chtra hydrocacbon da khir hydro.

2. Phuong phép theo diém 1, trong d6 may dong lanh etylen/propylen st dung dung

mdi gdc propylen hoidc goc etylen 1am chat lam lanh.

3. Phuong phap theo diém 1, con bao gém thém: buéc loai hydro clorit (HCI) khoéi
dong khi san pham da nén; va loai hydro sulfit (H,S) khéi dong khi san pham d nén.
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4. Phuong phép theo diém 1, con bao gdm thém: budc tién xir Iy dong khi cip
propan; bude chuyén dong khi cip propan da qua tién xir Iy dén cot cit loai propan; bude
tach it nhit mot phan hydrocacbon C4+ 1a dong dudi tir cot cét loai propan; budc chuyén
propan d3 tach bang cot cit loai propan dén budng 1am mat; va Buc’rc tach san pham chira
propylene di tinh sach, chira C3 hodc hydrocacbon nhe hon va hydro, 1a dong trén tr ¢4t

cét loai propan.

5. Phuong phap theo diém 1, trong d6 hydrocacbon alkan can dugc khtt hydro chira

mot trong cac chét etan, propan, isobutan, n-butan, pentan, hexan, heptan va octan.

6. Phuong phap theo diém 2, trong d6 hydrocacbon alkan can dugc khir hydro chira

mot trong cac chét etan, propan, isobutan, n-butan, pentan, hexan, heptan va octan.

7. Phuong phép theo diém 3, trong d6 hydrocacbon alkan can dugc khtr hydro chira

mot trong cac chét etan, propan, isobutan, n-butan, pentan, hexan, heptan va octan.

8. Phuong phéap theo diém 4, trong d6 hydrocacbon alkan can dugc khir hydro chia

mot trong cac chét etan, propan, isobutan, n-butan, pentan, hexan, heptan va octan.
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