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(549 THIET BI SAN XUAT HYDROCACBON VA QUY TRINH SAN XUAT
HYDROCACBON

(57)  Séng ché dé cap dén thiét bi va quy trinh san xudt hydrocacbon. Trong thiét
bi san xuit hydrocacbon theo sang ché, thing tach pha long-hoi ctia bd phén tach
pha léng-hoi thir hai dugc bd tri 16p vat liéu nap. Thing tach pha léng-hoi cia bd
phén tach pha 16ng-hoi thir nhét c6 duong éng hdi luu thi nhit. Thing tach pha
long-hoi ciia by phén tich pha long-hoi thir hai c6 duong 6ng hoi huu thir hai.
Thanh phan nhe cia diu nhe dugc x4 ra tir day cta thing tach pha 1ong-hoi dugc
hoi Iuu dén phén nam gitta phan dinh & trén vi tri hdi luu tir dwong dng héi Iwu thi
hai trong thing tach pha léng-hoi ctia by phéan tach pha 1dng-hoi thir hai, va duong
6ng ndi truc tiép v6i bd phan 1am ngudi duge 1ip trén bd phan tach pha 16ng-hoi

thit nhét qua dudng dng hdi luu thir nhat. Thanh phén ning cia diu nhe dugc x4 ra



tir ddy ctia thing tich pha 1ong-hoi ctia b phan tach pha léng-hoi thir hai dugc hdi

lwu dén 16p vt lidu nap qua dudng éng hdi luu thir hai.

2 “;

¢
T

34a
83~ 81~ 59 .
50
/
KHI TONG 34b
\_/

84
HGP % ‘l
49 30
va
80 85 86
‘ y 86a 86D

83 85a 85b




19613

Linh vuce k¥ thuit dwgc dé cap

Sang ché dé cap dén thiét bi san xuat hydrocacbon ma sir dung phan tng
téng hop Fischer-Tropsch ¢6 st dung 10 phén (mg tang huyén phu dic cot bot khi,

va quy trinh san xuét hydrocacbon.
Tinh trang k§ thuit ciia sang ché

Trong nhung nam gan day, cic nhién liéu 1ong sach, ma c¢6 ham lugng luu
huynh va hydrocacbon thom thip va than thién véi mdi trudng, 1a dugc yéu cau tir
quan diém bao vé mdi truong. Tlr quan diém nay, phuong phép st dung phan tng
téng hop Fischer-Tropsch (sau ddy dugc goi 14 "phan tmg tong hop FT") trong d6
khi cacbon monoxit (CO) va khi hydro (H,) lam khi nguyén li¢u da dugc nghién
ctru nhu mot cong nghé ¢ thé san xudt cac nguyén liéu gdc cho dau nhién lidu ma
khong chtta cac thanh phan lwu huynh hodc hydrocacbon thom va giau
hydrocacbon béo, cu thé 13, ddu hoa va nhién liéu gbc dau gazoin. Trong phuong
phap nay, khi tu nhién dugc reforming dé tao ra khi tong hop (khi hdn hop bao
gdm CO va H, lam thanh phan chinh), hydrocacbon c6 mirc phan bd s lugng
nguyén tir cacbon rong dugc téng hop bang phan tng tong hop FT tir khi tng hop
nay, va hydrocacbon thu duoc duge xir Iy hydro va dugc chung cit phan doan dé
tao ra nhién liéu gc nhién liéu 16ng. Phuong phéap nay dugc goi 1a ky thuat GTL
(khi héa 16ng: Gas-to-Liquid) (vi du, xem tai liéu sang ché 1).

Ngoai ra, dé 1am quy trinh san xuét hydrocacbon nhd phan tmg tong hop
FT, quy trinh da biét st dung 16 phan ung tang huyén phu diic cot bot khi trong do
khi téng hop duoc thdi vao trong huyén phu ddc c6 hat chét xtc tac rin dugc tao
huyén phu trong hydrocacbon léng (sau day dugc goi don gian 1a "huyén phu

dic") dé tién hanh phan tng téng hop FT (vi du, xem tai liéu sang ché 2).

Trong quy trinh st dung 10 phan tng ting huyén phi diic cot bot khi nay,

phin pha khi duoc tao ra & phan bén trén ciia huyén pht dic trong 16 phan tng nay,
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va khi téng hop (khi tdng hop khong phan tng), ma khong phan ung khi di qua
phin bén trong ciia huyén phu dic, va hydrocacbon nhe, ma dugc tao ra béi phan
g téng hop FT va la cac khi dudi cac didu kién trong 16 phan tng, dugc xa ra

khéi 6ng dan dugc ndi v6i phan bén trén clia 10 phan tng.

Cu thé, trong 10 phan ting tang huyén phu dic cot bot khi dé tach va thu hoi
dau nhe dang 16ng tir hydrocacbon nhe dugc xa tir dng dan duoc ndi véi phan bén
trén cua 1o phan ung, dng dan nay dugc duoc ndi véi bo tach pha long-hoi, thanh
phan xa khi tir phan bén trén cta 10 phan ing duoc lam ngudi bang b phan lam
ngudi cua bd tdch pha long-hoi, va hydrocacbon nhe da ngung tu dugc tach khoi
thanh phan khi nho thing tach pha long-hoi. Sau do, thanh phan khi bao gém khi
tong hop khong phan tng da tach duoc tai tudn hoan dén 16 phan tmg, va thanh
phan léng da tach (dau nhe) duoc cdp dén quy trinh chung cat & giai doan tiép theo

cung v6i dau nang dugc mo ta dudi day.

O day, mic du dau ning dugc tao ra béi phan Gmg tong hop FT vé co ban
duoc xa dudi dang 1éng tir tAng huyén phu dic cta 10 phan tmg, dau ning c6 4p
suét hoi thap trong céc diéu kién trong 16 phan tmg. Do v4y, phan diu ning c6 mat
dudi dang khi trong phéan pha khi va duoc xa tir dng dan dudi dang mot phan thanh
phan xa khi néu trén. Hon nita, ciing cho rang dau ning dang Iéng bi cudn trong

khi dugc thoét ra dudi dang giot va ciing nim trong thanh phan xa.

Trong 10 phan tmg ting huyén phu didc cot bot khi néu trén, vi du, ¢ giai
doan khéi dong & d6 viée cip khi tong hop (khi ngudn) bét dau tir trang thai dimg
hoat dong hozc khi phan tng téng hop FT bi dimg tam thoi & mot tinh hudng cu
thé, qua trinh nay ngimg cép khi ngudn, khi nito tuén hoan vao trong hé phan tng,
va duy tri dong huyén phu didc, mac du phan mg da dung, co thé dugc thuc hién.
Ngoai ra, vi du, & giai doan giita chuyén tir qué trinh van hanh nhu vay sang qua
trinh van hanh binh thudng, qué trinh cdp khi ngudn, nhung dit nhiét d phan tng
dén nhiét do thap hon nhiét d6 & qua trinh van hanh binh thudng bing cach do duy
tri dwoc phan img tong hop FT vé co ban khong tién trién hodc thuc hién qua trinh

van hanh & toc d) chuyén hda phan tng cua khi cacbon monoxit thap hon nhiéu so
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v6i ctia qué trinh vAn hanh binh thudng ciing ¢6 thé duoc thuc hién.

O qué trinh van hanh khéng 6n dinh, xu huéng trong d6 hiéu sudt lam
ngudi giam va nhiét do cta dau ra ctia bd phan 1am ngudi ting c6 thé quan sat thay
trong bd phan lam ngudi dé 1am nguoi thanh phan xa khi dugc xa ra tir phan pha
khi cta 1o phan tng ting huyén phu dic cot bot khi d& héa 1éng mot phan thanh
phan xa khi. Didu nay 1a béi vi diu niing, ma bay hoi khoi hydrocacbon 16ng tao
thanh huyén phu dic duge chira trong 16 phan tmg tang huyén phu dic cot bot khi
va trd thanh mot phén thanh phén x4 khi, dugc 1am ngudi trong bd phan lam nguoi
va dugc lang dong trén va bam dinh vao duong dng ciia bd phan lam ngudi dudi
dang chét rin (sap). Ngoai ra, ciing c6 kha ning 1a c6 thé nay sinh cc van dé ring
sy hoat dong tiép tuc cta by phén téng hgp FT tré nén kho khan bdi su gia tang
nhiét d6 dau ra cua bd phéan lam ngudi hodc dudng 6ng ctia bg phan lam ngudi bi

téc trong nhiéu trudng hop.

Vé bién phap dbi pho véi cac van d& do su bam dinh sép & bd phén lam
ngudi gy ra, vi du, phuong phép néng chay va loai bo sap bam dinh bing hoi
nudc ¢ giai doan ¢ d6 hi¢u suét lam ngudi cua bo phén lam ngudi giam dén muc
dinh trudc cling dugc xem xét. Tuy nhién, vi sy hoat dong cia bd tach pha
long-hoi tam thoi bi ding trong trudng hop do, tbc d6 hoat dong cta bd phan téng
hop FT s& giam. Ngoai ra, mic dui cdu hinh trong dé nhiéu bg tich pha 16ng-hoi
duoc lap song song dé khong lam dimg sy hoat dong cua cac bo tach pha 16ng-hoi
cling dugc xem xét, trong trudng hop dé s& gy ra su mé rong quy md thiét bi va

lam tang chi phi vé thiét bi.

Ngudi nop don trude do cling da d& xudt thiét bi san xudt hydrocacbon va
quy trinh san xuat hydrocacbon ma ngan chin sip bam dinh vao bd phan lam

ngudi ctia bd tach pha 16ng-hoi dudi bdi canh nhu vay (xem tai liéu sang ché 3).

Trong thiét bi san xuat hydrocacbon va quy trinh san xuét hydrocacbon nay,
dudng cp thanh phin nhe ciia diu nhe, ma cung cip thanh phan nhe cua dau nhe &
duong dng phia sau dén duong éng phia trude, dugc bd tri gitta dudong éng phia

sau ma dugc dinh vi & phia hudéng xubng dudi clia bd tach pha long-hoi & giai
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doan sau cing cua bd tach pha 1éng-hoi va cho phép thanh phéan nhe ciia dau nhe
ma ¢6 diém duc thép hon so v&i nhiét d6 dau ra cua bd phéan 1am ngudi trong bd
tach pha long-hoi & giai doan sau cung chay qua do, va duong éng phia trude duoc
bd tri & phia trude cia bd tach pha léng-hoi & giai doan sau clng clia bd tach pha
1ong-hoi, bang cach d6 sap duoc ngin khong cho bam dinh vao by phén lam ngudi

cda bd tach pha 16ng-hoi ¢ giai doan sau cung cta bd tach pha léng-hoi.

Téac dung ngan nglra sy bam dinh cda sdp vao b phén lam ngudi dat duoc
brfmg k¥ thuat dugc dé cap trong tai li€u sang ché 3. Tuy nhién, trong k¥ thuét nay,
vi du, khi dudng ng duoc ndi véi bd tach pha long-hoi ¢ giai doan sau cung cia
bo tach pha 16ng-hoi dugc st dung lam duong cp thanh phan nhe cta du nhe va
thanh phan nhe ctia ddu nhe duoc hdi luu (duge cdp) dén dudong dng duge bb tri dé
ndi truc tiép véi bd tach pha 1dng-hoi & giai doan sau cung cua by tach pha
long-hoi, dédc biét néu qua trinh van hanh dy phong kéo dai dugc thuc hién, thanh
phin sép dugc ngung tu trong thanh phan nhe ctia ddu nhe duoc tai tudn hoan tir
duong cdp cho thanh phan nhe cia diu nhe va khong thé ngan chin dugc sy bam
dinh cua sap. Do vay, co van dé 1a sép s&€ bam dinh vao bd phén lam ngudi ctia bd

tach pha 1dng-hoi ¢ giai doan sau cung va s& dugc tich tu trong do.

Vi vay, mong mudn dé xuat dugc thiét bi sdn xuat hydrocacbon va quy
trinh san xuat hydrocacbon ma c6 kha ndang ngan chan hi¢u qua hon doi véi su

bam dinh cta sdp vao bo phén lam ngudi.
Tai li€u tinh trang k¥ thuat
Tai liéu sang ché
Tai liéu sang ché 1: Pon yéu cdu cip patent Nhat Ban, cong b 1an thir nhét
50 2004-323626

Tai liéu sang ché 2: Ban dich tiéng Nhét duoc cong bd s6 2007-516065 ciia
cong bd qubc té PCT

Tai liéu sang ché 3: Pon yéu cau cip patent Nhat Ban, cong bd 1an thir nhét
56 2012-193302
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Ban chét k§ thuit ciia sang ché

Sang ché da duoc tao ra dé giai quyét cac van dé néu trén, va muc dich cia
sang ché nhim dé xuit thiét bi san xuit hydrocacbon va quy trinh san xuét
hydrocacbon ma c6 khé ning ngan chin hitu hidu cdc vén dé ma gay ra boi sy bam
dinh sap vao bd phan lam ngudi clia bd tach pha 16ng-hoi dé 1am ngudi thanh phan
x4 khi dugc thoat ra khoi phin pha khi ctia 10 phan tmg va hoéa 1ong mot phan
thanh phén xa khi dé thu hdi thanh phan l6ng, trong qué trinh van hanh khong 6n
dinh khi hydrocacbon dugc tao ra boi phan tng tong hop FT ¢6 sir dung 160 phan
tmg tang huyén phu dic cot bot khi.

Sang ché dé xudt thiét bi san xudt hydrocacbon dé san xuét hydrocacbon
bang phéan tng téng hop Fischer-Tropsch. Thiét bi san xuit hydrocacbon nay bao
gdm 10 phan tng tang huyén phu dic cot bot khi dwoc tao két ciu dé chira huyén
phi dic gdbm céc hat chat xuc tac va hydrocacbon 1ong trong do; va bo tach pha
16ng-hoi c6 nhiéu bd phén tach pha 16ng-hoi, mdi bd phan tach pha léng-hoi bao
gdém bd phan lam ngudi va thing tach pha long-hoi, ma duoc tao két ciu dé lam
ngudi hydrocacbon dugc tach tir phan pha khi & phan bén trén cta huyén phu dic
trong 10 phan tmg va la dang khi duéi cic diéu kién trong 16 phan tng, c6 sit dung
bd phan lam ngudi, va dugc tao két cdu dé hoa long mot phﬁn hydrocacbon trong
thung tach pha 1ong-hoi dé tién hanh qua trinh tach pha léng-hoi. B phan tach pha
léng-hoi thir nhat dugc bd tri & giai doan sau clng trong b tach pha long-hoi, va
phin gitta bén trong thiing tach pha léng-hoi ctia bd phan tach pha 10ng-hoi tht hai
duoc bb tri & phia trude ctia bo phan tach pha long-hoi thir nhat duge trang bi 16p
vat lidu nap. Thing tach pha 16ng-hoi ctia bd phan tach pha long-hoi thi nhét co
duong 6ng hdi luu tha nhét, va thing tich pha Iéng-hoi ciia bd phén tach pha
léng-hoi thir hai c6 dudong 6ng hdi luu thir hai. Trong bd phén tach pha long-hoi
thir nhat, thanh phan nhe cta diu nhe dugc xa ra tir day thung tach pha léng-hoi
duoc hdi luru dén phan ndm gitra mat trén & trén vi tri hdi luu tir duong dng hdi luu

thir hai trong thung tach pha long-hoi ciia by phéan tach pha léng-hoi thir hai, va
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dudong 6ng duoc nbi truc tiép véi bd phan lam ngudi cia by phan tich pha
long-hoi thr nhét, qua dudng 6ng hoéi luu tha nhit. Trong bo phan tich pha
long-hoi thtt hai ¢ d6 nhiét do lam ngudi do bd phan lam ngudi tao ra dugc dat
ndm trong khoang tir 80°C dén 120°C, thanh phin ning cia dau nhe duoc x4 ra tir
day cua thung tach pha léng-hoi cua bd phén tach pha léng-hoi thr hai dugc hoi
luu dén 16p vat lidu nap clia thung tach pha long-hoi ctia bo phan tach pha 1éng-hoi

thar hai hodc mit trén ¢ trén 16p vét liéu nap qua duong 6ng hdi luu tha hai.

Trong thiét bi san xuét hydrocacbon nay, duong dng hdi luu thi nhét 6 thé
duoc lp dat dé ndi d4y cua thing tich pha 16ng-hoi ctia bd phan tach pha long-hoi
thr nhat, va phia trén & bén trén 16p vat liéu nap trong thung tach pha léng-hoi cia

bo phén tach pha léng-hoi thtt hai.

Trong thiét bi san xudt hydrocacbon nay, dudng dng hdi luu thr hai ¢6 thé
duoc trang bi may bom dugc thiét két dé van chuyén thanh phén ndng cua dau nhe,
va bd phan 1am ngudi trong duong ng hdi luu thit hai nim & phia huéng xudng
duéi ciia bom, va bd phan 1am ngudi trong dudng éng hdi luu thir hai ¢6 thé duoc
thiét ké dé lam ngudi thanh phan ning ctia dau nhe truyén tir bom dén nhiét do
dich béng hodc cao hon 80°C, trong d6 nhiét do dich la béng hoéc thép hon so véi
nhiét do dinh trudc duge gy ra boi bo phan lam ngudi ctia by phén tach pha

long-hoi tht hai.

Sang ché ciing dé xudt quy trinh san xuit hydrocacbon dé san xuét
hydrocacbon nh& phan ting tong hop Fischer-Tropsch st dung thiét bi san xuat
hydrocacbon néu trén. Quy trinh san xuét hydrocacbon bao gdm buéc téch pha
long-hoi dé lam nguoi hydrocacbon, ma duoc tach tix phin pha khi ¢ huyén phu
ddc trong 10 phan ung va la dang khi duéi céc diéu kién trong 10 phan Gmg, va hoa
léng mot phan cua hydrocacbon trong thing tach pha léng-hoi dé thuc hién qua
trinh tach pha l6ng-hoi. Trong khi phan tng bi dung lai trong 10 phidn ung hodc
trong khi tién trinh phan tmg trong d6 tbc do chuyén hoéa phan tmg cacbon
monoxit 13 bing hodc thip hon 20% trong 16 phan ung, trong bd phan tich pha

1ong-hoi thir nhét, thanh phan nhe ciia dau nhe dugc xa ra tir ddy cla thung tach
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pha 16ng-hoi duge hdi luu dén phan nim gitta miat trén & trén vi tri hoi Iuu tir
duong 6ng hdi luu thir hai trong thing tich pha 16ng-hoi cta by phén tach pha
léng-hoi thtr hai, va dudng bng dugc ndi truc tiép v6i b phan lam ngudi cta bo
phan tach pha léng-hoi thir nhét. Trong bd phén tach pha 1éng-hoi thit hai ¢ d6
nhiét d6 lam ngudi do bd phan lam ngudi sinh ra dugc dit nim trong khoang tir
80°C dén 120°C, thanh phin ning cua dau nhe duoc xa ra tir ddy cla thing tach
pha 16ng-hoi ctia by phan tach pha long-hoi thir hai dugc hoi luu dén 16p vat lidu
nap cua thung tach pha long-hoi cta bd phan tdch pha léng-hoi thir hai hodc mat

trén & trén 16p vat lidu nap.

Trong quy trinh sén xuat hydrocacbon nay, trong bo phén tach pha 1éng-hoi
thir nhét, thanh phin nhe cia diu nhe duoc x4 ra tir ddy cla thing tach pha
16ng-hoi c6 thé dugc hdi luu dén phia trén & bén trén 16p vat lidu nap trong thiing
tach pha léng-hoi cia bo phan tach pha long-hoi thir hai qua dwong dng hoi luu
thir nhét.

Trong quy trinh san xudt hydrocacbon nay, duong 6ng hdi luu thi hai c6
thé dugc trang bi may bom dé van chuyén thanh phan ning ciia ddu nhe va co thé
duoc trang bi bo phan lam ngudi trong duong dng hdi luu thir hai nim & phia
huéng xubng dudi cia bom. Trong bd phan lam ngudi trong dudng éng hdi luu
thir hai, thanh phf?m ndng clua dau nhe truyén tor bom dugc lam ngudi dén nhiét do
bﬁng hoéc cao hon 80°C, trong d6 nhiét do dich la béng hoac thép hon so v&1 nhiét
do dinh trudc dugc gdy ra boi bd phan lam ngudi cua bd phan tadch pha long-hoi
thir hai.

Loi ich ctia sang che

Theo thiét bi san xuét hydrocacbon theo sing ché, phan giita bén trong
thung tach pha 16ng-hoi cia b phéan tach pha long-hoi thtr hai & do nhiét d§ lam
ngudi dugc dat nam trong khoang tir 80°C dén 120°C boi bd phan l[am ngudi dugc
trang bi 16p vat li€u nap, va thung tach pha long-hoi cua b phéan tach pha l6ng-hoi
thir hai duoc trang bi dudng 6ng hdi luu thi hai ma hdi luu thanh phan ning cla

dau nhe duoc x4 ra tir ddy cua thung tach pha long-hoi vao phan bén trong cta 16p
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vét liéu nap cua thung tach pha long-hoi ctia bd phan tach pha léng-hoi thir hai
hodc mat trén & trén 16p vat liéu nap. Nhu vay, hoi, giot, hodc cdc dang khac cua
cac thanh phr?m nang trong hydrocacbon dugc nap vao co thé dugc tao ra dugc hép
thu t6t trong thanh phén ning cua diu nhe bang céch cho thanh phan khi trong
hydrocacbon dugc nap vao trong thung tach pha léng-hoi ctia by phén tach pha
16ng-hoi thir hai va thanh phan ning cta dau nhe hoi luu dén phan bén trong clia
16p vét liéu nap cua thung tach pha long-hoi hodc mét trén & trén 16p vat liéu nap

tiép xtc hoi-16ng véi nhau trong 16p vat lidu nap.

Pidu nay c6 thé ngan chan thanh phin ning, 13 thanh phin sip trong
hydrocacbon, khong bi chdy tir dinh cua thung tach pha long-hot dén phia bd phan
tach pha long-hoi thir nhat & giai doan sau ciing du6i dang hoi, giot, hodc dang

tuong tu khéac.

Ngoai ra, vi thung tdch pha 1éng-hoi ciia b phén tach pha léng-hoi thi
nhit duoc trang bi duong dng hdi lwu thir nhdt ma hoi luu thanh phan nhe cua dau
nhe duoc x4 ra tir day cua thung tach pha léng-hoi dén phan nim giita mat trén &
trén vi tri hoi luu tir dudong dng hdi luu thir hai trong thing tach pha léng-hoi cua
b6 phan tach pha 16ng-hoi thir hai va duong éng duoc ndi truc tiép voi bo phéan
lam ngudi & giai doan sau cung trong by phan lam ngudi ctia by phén tach pha
léng-hoi thtr nhét, thanh phan nhe ctia dau nhe c¢6 thé dugc cdp dén phia trudce cia
dudng bng duogc ndi truc tiép v6i bd phan lam ngudi & giai doan sau clng, bang
cach d6 sap co thé duoc ngan chan khong cho bdm dinh vao by phan lam ngudi &
giai doan sau cling trong bd phan tach pha 1ong-hoi thir nhét hodc sap bam dinh co

thé duoc loai bé.

Hon nita, ngay ca khi qué trinh vén hanh dy phong kéo dai dugc thuc hién,
duong dng hoi luu thir hai dugce bd tri dé bing cach do giit thanh phéan nang, 14
thanh phan sép, khong bi nam trong hydrocacbon ma chay ra ngoai phan dinh cua
thing tich pha l6ng-hoi thi hai va ngan thanh phan nang, 13 thanh phan sap, khong
chay dén phia bd phan tach pha léng-hoi thir nhat & giai doan sau ciing. Nhu vay,
thanh phén sap c¢6 thé duoc ngan chin khong bi ngung tu trong thanh phan nhe cia
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dau nhe ma chay ra va tuin hoan qua dudng dng hdi luu thir nhit.

Do vay, c6 thé ngdn chdn dugc cac van dé lién quan dén sy bam dinh cua
sap mot cach hitu hi¢u ma khong lam giam tdc d§ van hanh cda by phén tong hop

FT, khong gia ting kich ¢& phwong tién, va khong gia tang chi phi vé phuong tién.

Ngoai ra, theo quy trinh san xuét hydrocacbon theo sang ché, trong khi
phan tng tong hop FT dimng lai hodc trong khi tdc do chuyén hoa phan tmg cacbon
monoxit bang hozc thip hon 20%, trong bd phan tach pha 16ng-hoi thir hai, thanh
phan ning ctia ddu nhe dugc xa ra tir ddy ctia thung tach pha long-hoi ciia bd phan
tach pha long-hoi thtr hai duwoc hdi Iuu dén 16p vat liéu nap cia thung tach pha
l6ng-hoi cta by phéan tach pha 16ng-hoi thir hai hodc mét trén & trén 16p vét licu
nap nho duodng 6ng hdi luu tht hai. Nhu vay, hoi, giot, hodc cac dang tuong tu
khac caa thanh phén ndng & hydrocacbon dugc nap vao co thé duoc tao ra dugc
hép thu tdt trong thanh phan ning cua du nhe bang cach cho thanh phan khi &
hydrocacbon dugc nap vao trong thung tach pha long-hoi ctia b phén tach pha
16ng-hoi thtr hai va thanh phan ning ctia ddu nhe duoc hdi luu dén phan bén trong
cta lop vat liéu nap cta thung tach pha long-hoi hodc mat trén ¢ trén 16p vat liéu
nap tiép xuc 1ong-hoi véi nhau & 16p vat liéu nap. Didu nay c6 thé ngin chan thanh
phan nang, 1 thanh phan sap trong hydrocacbon, khong bi chay ra khoi phan dinh
cta thung tach pha léng-hoi duéi dang hoi, giot, hodc dang tuong tu, va chay dén

phia bd phén tach pha 1éng-hoi thir nhét & giai doan sau cling.

Ngoai ra, trong bd phan tach pha long-hoi thir nhét, thanh phan nhe cta dau
nhe dugc xa ra tir ddy cua thing tach pha léng-hoi duoc hdi luu dén phin ndm
gilta phan phia trén & bén trén vi tri hdi luu tir duong éng hdi luu thir hai trong
thung tich pha 16ng-hoi ctia b phan tach pha 1ong-hoi thit hai va dudong éng duoc
ndi truc tiép véi bd phan 1am ngudi & giai doan sau cing trong by phén lam ngudi
ctia bd phan tach pha 1éng-hoi thir nhat nho dwong dng hdi luu thtr nhét. Nhu vay,
thanh phan nhe cta dau nhe c¢6 thé dugc cip vao phia trude cia dudng dng duoc
ndi truc tiép voi bo phan 1am ngudi ¢ giai doan sau cung, nho d6 sap co6 thé duoc

ngan chdn khong bam dinh vao bd phan lam ngudi & giai doan sau cling trong b
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phén tach pha 16ng-hoi thir nhit va sap bam dinh c6 thé dugc loai bo.

Hon nita, ngay ca khi qua trinh van hanh du phong kéo dai dugc thuc hién,
thanh phén nang cua diu nhe duge hoi luu dén phﬁn bén trong cda 16p vat liu nap
nhd dudng éng hdi luu tha hai, va thanh phan ning, 13 thanh phan sap, duoc gitt
cho khong nim trong hydrocacbon ma chay ra ngoai phan dinh cua thing tach pha
long-hoi thir hai dé ngan chan thanh phan ning, 14 thanh phan sap, khong chay vé
phia bd phéan tach pha l6ng-hoi thir nhét & giai doan sau ciing. Nhu vy, thanh phan
sap c6 thé duge ngin chin khong bi ngung tu trong thanh phén nhe ctia dau nhe

ma chay va tudn hoan qua duong dng hdi luu tha nhét.

Do vdy, c¢6 thé ngan chin hiéu qua hon su xudt hién céc van dé lién quan
dén sy bam dinh ctia sép ma khong giy ra su gidm tdc do van hanh cta bo phan
tdng hop FT, sw mé rong phuong tién, va sy gia ting céc chi phi vé& phuong tién.
M5 ta vin tit cac hinh vé

FIG. 1 1a so dd thé hién két cdu tong thé ctia hé thdng tong hop nhién liu
16ng theo sang ché 1am vi du minh hoa.

FIG. 2 14 hinh v& thé hién két cdu dang so dd ctia bo phén tong hop FT theo
sang ché.

FIG. 3 14 hinh v& thé hién két cAu dang so dd cta bd phan tong hop FT
duoc cai bién theo sang ché.

MG ta chi tiét sang ché

Duéi day, thiét bi san xudt hydrocacbon va quy trinh san xuét hydrocacbon
theo sang ché s& dwoc mo ta chi tiét.

Trudc tién, hé thdng tdng hop nhién liéu 1ong bao gdm mot phuong 4n cua
thiét bi san xuét hydrocacbon theo sdng ché s& duoc mo ta véi viée tham khao FIG.
1.

Heé théng tdng hop nhién liéu 1éng 1 dugc thé hién trén FIG. 1 1a hé thdng
thiét bi nha méy thuc hién quy trinh GTL chuyén héa hydrocacbon nguyén liéu,
nhu khi tu nhién, thanh nhién li¢u léng.
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Hé théng tdng hop nhién liéu 1ong 1 bao gdm bd phan sin xuét khi tong
hop 3, bd phén téng hop FT 5, va b phén nang cao chét luong 7. BO phén san
xudt khi tdng hop 3 dugc thiét ké dé reforming khi tu nhién, 12 hydrocacbon
nguyén liéu, dé tao ra khi tong hop bao gém khi cacbon monoxit va khi hydro. Bo
. phan tdéng hop FT 5 duoc thiét ké dé tdng hop hydrocacbon 16ng nhd phan tmg
téng hop FT tir khi tong hop duoc tao ra & bd phan san xut khi tong hop 3. Bo
phan nang cao chit lugng 7 dugc thiét ké dé xur ly hydro cho hydrocacbon 1ong
duoc tong hop béng phan tng tong hop FT dé tao ra nhién lidu gbc ctia nhién lidu

16ng (cht yéu 1a diu hoa va dau gazoin).

Sau day, cac bd phan cAu tao cua cac bd phén tuong ung nay s€¢ dugc md
ta.

Bo phén san xudt khi tong hop 3 chu yéu bao gdm, vi du, 16 phan tng loai
luu huynh 10, thiét bi reforming 12, ndi hoi nhiét thai 14, cac thiét bi tach pha
long-hoi 16 va 18, bd phan tach loai CO, 20, va bd tach hydro 26. Lo phan Ung
loai luu huynh 10 bao gdm b khtr Iuu huynh bing hydro hoic tuong tu, va loai bo
hop chét luu huynh khéi khi ty nhién lam nguyén li€u. Thiét bi reforming 12 dé
reforming khi ty nhién dugc cép ttr 10 phan g loai luu huynh 10, tao ra khi téng
hop bao gdm khi cacbon monoxit (CO) va khi hydro (H,) lam thanh phan chinh.
Nbi hoi nhiét thai 14 thu nhiét thai cia khi tong hop dugc tao ra béi thiét bi

reforming 12, sinh ra hoi cao ap.

B tach pha long-hoi 16 tach nudce dugce gia nhiét boi sy trao d6i nhiét vai
khi tdng hop trong ndi hoi nhiét thai 14 thanh khi (hoi cao 4p) va chét long. Bo
tach pha 16ng-hoi 18 loai bé thanh phan da ngung tu tir khi tong hop duoc lam
ngudi trong ndi hoi nhiét thai 14, va cép thanh phén khi dén bo phan tach loai CO,
20. Bo phén tach loai CO, 20 c¢6 thap hap thu 22 ma loai bo khi cacbon dioxit bang
cach str dung chéat hip thu tir khi tong hop dugc cép tir bd tich pha long-hoi 18, va
thap tai sinh 24 ma giai hap khi cacbon dioxit tir chat hdp thu chita khi cacbon
dioxit dé tai sinh chét hap thu. B6 tach hydro 26 tach phan khi hydro c¢6 trong khi
tdng hop, khoi khi tong hop ma khi cacbon dioxit dd duoc tach béi by phan tach
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loai CO; 20. Can luu y rang bo phan tach loai CO, 20 khong nhét thiét phai c6 tiy

thudc vao céc trudong hop.

Thiét bi reforming 12 reforming khi tu nhién bang cach sir dung khi cacbon
dioxit va hoi nuéc dé tao ra khi téng hop cé nhi¢t dd cao chira khi cacbon monoxit
va khi hydro lam thanh phan chinh, vi du, bang phuong phép reforming khi
cacbon-dioxit va hoi nuéc duge bidu hién bang cac cong thirc phan tmg hoa hoc
(1) va (2) sau day. Ngoai ra, phuwong phép reforming trong thiét bi reforming 12
khong bi gi¢i han & vi du vé phuong phap reforming khi cacbon-dioxit va hoi
nudce. Vi du, phuong phap reforming hoi nuéce, phuong phép reforming oxy hoa
mdt phan (POX) st dung oxy, phuong phép reforming bing nhiét tu dong (ATR)
1a sw két hop cla phuong phép reforming oxy hoéa mot phin va phuong phap
reforming hoi nuéc, phuong phép reforming khi cacbon-dioxit, va cac phuong

phap twong tu khac ciing c¢6 thé duoc sir dung.

CHy4+H,0—CO+3H, -2 (1)
CH4+C0,—2C0+2H, - e - (2)

Ngoai ra, by tach hydro 26 dugc bd tri trén duong nhanh phan nhanh tir
dudng dng chinh ma nbi b phan tach loai CO, 20 hodc bd tach pha long-hoi 18
v6i 16 phan tng ting huyén phi diic cot bot khi 30. Bo tach hydro 26 c6 thé bao
g@)m, vi du, thiét bi hép phu dao dong ap suét hydro (PSA) thuc hién qua trinh hép
phu va giai hdp hydro bang cich st dung su chénh 1éch 4p sudt. Thiét bi PSA
hydro c6 chét hép phu (chét hép phu zeolit, than hoat tinh, nhdm oxit, silicagel,
hodc cac chét twong tu) trong mot ddy gdm nhiéu thap hép phu (khong dugc thé
hién) ma dugc bb tri song song. Bing cach lap lai 1an luot cac qua trinh tuong ing
bao gém gia ap, hdp phu, giai hdp (giam &p suét), va xa hydro trong timg thap hip
phu, khi hydro c6 d¢ tinh khiét cao (vi du, khoang 99,999%) duogc tach khoi khi
téng hop co6 thé duoc cip lién tuc dén cac thiét bi phan ng st dung hydro khac
nhau (vi dy, 10 phéan tng loai luu huynh 10, 16 phan tng hydrocrackinh phan ct
sap 60, 10 phan Gng xtt 1y phan chung cét giita bang hydro 61, va 1o phan Ung xu
Iy phan cét naphta bing hydro 62, va twong tu) ma thuc hién céc phan tng dinh
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trugc bang cach sir dung hydro.

Phuong phap tach khi hydro trong bd tach hydro 26 khong bi gidi han & vi
du vé phuong phap hdp phu dao dong éap suét nhu trong thiét bi PSA hydro néu
trén. Vi du, c6 thé 1a phuong phap hip phu hop kim chtta hydro, phuong phap téch

mang, hodc su két hop ctia cic phurong phap nay.

Tiép theo, bd phan tbng hop FT 5 dugc md ta véi viée tham khao céc FIG.
1 va 2. Nhu dugc thé hién trén FIG. 1 va FIG. 2, bd phéan téng hop FT 5 chu yéu
bao gdm 10 phan ung tdng huyén phu dic cot bot khi 30 (sau ddy duogc goi 1a "1o
phan tmg 30"), bd tach pha long-hoi 32, b tach chét xuc tac bén ngoai 34, bo tach
pha 16ng-hoi 36, va bd cit phan doan thir nhét 40.

Lo phan tng 30, trong d6 hydrocacbon long duoc tdng hop tir khi téng hop,
¢6 chirc ndng 1am 10 phan tng tdng hop FT trong d6 hydrocacbon 16ng duge tong
hop tir khi tong hop nho phan tng tong hop FT. Lo phan tmg 30 chu yéu bao gdm
than 10 phan tng 80 va dudng 6ng lam nguoi 81, va dugc van hanh dudi cac diéu
kién ma nhiét do bén trong ctia n6 nim trong khoang tir 180°C dén 270°C va phan

bén trong ctia binh nay duogc gia ap tir 4p sut mdi trudng.

Thén 16 phan tng 80 v& co ban 13 binh kim loai hinh cau. Huyén phu ddc
c6 cac hat chét xtc tic ran dugc tao huyén phil trong hydrocacbon 1éng (san pham
duoc tdng hop nho phan tng téng hop FT) duoc giit bén trong than 16 phan tmg 80,

va tao ra ting huyén phu dic.

O phén bén dudi ciia than 16 phan tung 80, khi téng h(jp bao gbébm khi hydro
va khi cacbon monoxit 1am céc thanh phan chinh dugc bom vao trong huyén phu
dic. Sau do, khi tdng hop duoc thdi vao trong huyén phu dic dudi dang bot khi
hudng tir phia dudi 1én phia trén theo chiéu cao (chiéu thing ding) cta than 1o
phan tng 80 nhd huyén phu dic. Trong qué trinh nay, khi tong hop dugc hoa tan
trong hydrocacbon 16ng va dugc cho tiép xtic v6i cac hat chat xtic tac, nho d6 phan
tng tdng hop (phan mg tdng hop FT) ctia hydrocacbon 16ng dién ra. Cu thé, nhu
duoc thé hién trong cong thitrc phan tmg héa hoc (3) sau day, khi hydro va khi

cacbon monoxit phan ing v&i nhau dé tao ra hydrocacbon.
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2nHy+nCO— £ CHy > +nH,0 « o« (3)

O day, trong phan tng nay, ty 1& ctia khi cacbon monoxit dugc tiéu thy
trong 10 phan ng so vdi khi cacbon monoxit (CO) dugc cap dén 16 phan tng dugc
coi 12 téc d6 chuyén héa phan tmg (sau day duge goi mot cach don gian 1a "toc do
chuyén hoa phan tmg") ctia cacbon monoxit trong sang ché. Téc do chuyén hoa
phéan Gmg nay dugc tinh theo phan trim tir tdc do dong phan tir (toc do dong phan
tir CO dau vao) cia khi cacbon monoxit trong khi ma chdy vao trong than 10 phan
tng 80 trén don vi thoi gian, va tdc do dong phan tir (tbc do dong phan tir CO dau
ra) cta khi cacbon monoxit & thanh phan x4 khi dugc tach ra trén don vi thoi gian
tir phan pha khi 82 ctia than 10 phan tng 80 nhu dugc md ta dudi day. Nghia 1a, toe
d6 chuyén hoa phan ung thu dugc bing cong thic (4) sau day.

Téc d6 dong phan tir CO diu vao - Tdc d dong phan tir CO dAu ra
Tdc d6 chuyén héa phan tmg = %100 - (4)

Téc dd dong phan tir CO ddu vao
Ngoai ra, dé tai sir dung khi tong hop ma c6 trong thanh phan xa khi dugc
x4 ra tir phan pha khi cta 16 phan tng 30 va khong duge phan Gng trong than 1o
phan Gng 80, thanh phan khi, ma dugc tich khéi thanh phan léng duge ngung tu
bing cach lam ngudi thanh phéan xa khi, dugc tai tuin hoan dén than 16 phan tGng
80 va dugc cip lai cho phan tmg. Trong truong hop d6, tdc do dong phan tir CO
dau vao c6 nghia 13 tdc do dong phan tit khi cacbon monoxit & khi di vao 10 phéan

tng chtra khi tbng hop dugc cip méi va khi duoc tai tuan hoan.

Téc do dong phan tir (tdc do dong phan tr CO dau vao) ctia khi cacbon
monoxit trong khi tdng hop ma chay vao trong than 16 phan ing 80 trén don vi
thoi gian dugce do lién tuc hodc dinh ky béng, vi du, thiét bi sic ki khi va dung cu
do luu lwong (khong dugc thé hién) ma duoc b tri & duong cép 49 qua do khi
tdng hop dugc cip dén than 10 phan tng 80. Ngoai ra, nhu dugc néu & trén, néu
khi chira khi tdng hop khong phan tng dugc tai tudn hoan dén than 16 phan tng 80,
t6t hon 13, cac vi tri ma & do thiét bi sic ki khi va dung cu do dong dugc lép trén

duong cap 49 dugce dat hudng ve phia hudng xudng dudi so v6i 6ng noi ¢d duong
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dng qua do6 khi duoc tai tudn hoan luu thong. Ngoai ra, tc do dong phan tir (téc do
dong phan tir CO du ra) ctia khi cacbon monoxit trong thanh phan xa duoc tach ra
trén don vi thoi gian tir phan pha khi 82 ciia than 160 phan tng 80 dugc do lién tuc
hodc dinh ky bang thiét bi sdc ki khi va dung cu do luu lugng (khong dugc thé
hién) ma duge bd tri & dudng éng xa 88 dwgc mo ta dudi day. Do vy, toc do
chuyén hoa phan tng cua cacbon monoxit dugc tinh lién tuc hodc dinh ky trén co
s& cong thirc (4) tir cac gia tri do dugc, va qua trinh van hanh duoc gidm sat theo

két qua tinh toan nay.

Trong théan 10 phan tung 80, vi khi tong hop tién vao trong than 16 phan ung
80 dudi dang bot khi, dong hudng 1én (su déy khi) ctua huyén phu dac xuét hién
bén trong than 10 phan tng 80. Két qua 13, dong tudn hoan ctia huyén phu dic duoc

sinh ra bén trong than 16 phan ting 80.

Ngoai ra, phan pha khi 82 duoc tao ra & phan bén trén cia huyén phu dic
nim trong than 10 phan ung 80, va qua trinh tich pha 16ng-hoi duge thyc hién &
mit phan cach gifta phin pha khi 82 nay va huyén phti dic. C6 nghia 13, khi tong
hop, ma dad di qua mit phan cach gifta huyén pht dic va phan pha khi 82 ma
khong phan tng trong huyén phi dic, va hydrocacbon, ma dugc tao ra boi phan
tng téng hop FT va 1a dang khi va trong ddi nhe dudi cac diéu kién trong than 10
phan ung 80, di chuyén dén phin pha khi 82 duéi dang thanh phan khi. Pong thoi,
phan 16n cac giot (bot khi) bi cubn vao thanh phan khi va cac hat chét xtc tac bi
cudn vao céc giot nay duoc dua trd lai huyén phu dédc nho trong lyc. Sau do, thanh
phan khi (khi téng hop khong phan ting va hydrocacbon nhe) ma da tién vao phan
pha khi 82 cua than 16 phan tng 80 duoc chiét tich nher dng din (dudong ng tich
83) dugc ndi véi phan pha khi 82 (dinh cdt) cta than 16 phan tng 80, va trd thanh
thanh phdn xa khi. Thanh phan x4 khi sau d6 dugc cip dén bo tach pha long-hoi 36

sau khi dugc lam ngudi nhu dugc mo ta dudi day.

Puong éng 1am ngudi 81 duge b tri bén trong than 16 phan tmg 80 dé loai
bo nhiét ctia phan trng duqc sinh ra boi phan ung tong hop FT, bang cach dé duy

tri nhiét do trong hé théng & nhiét do dinh trude. Puong éng lam ngudi 81 nay c6
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thé duoc tao ra, vi dy, sao cho mot dudng 6ng dan duoc udn cong va chuyén dong
1én va xudng nhiéu 1an theo chiéu thang dung. Ngoai ra, vi du, mot loat duong éng
lam ngudi co cAu tric 6ng kép dugc goi la kiéu Iudi 18 ¢6 thé duoc bd tri bén trong
than 10 phan ung 80. Ttc la, hinh dang va sé lwong cac duong éng lam ngudi 81
khong bi gi¢i han & & hinh dang va sb lugng néu trén, va hinh dang va sé luong
tuy y cua cac dudng 6ng 1am ngudi c6 thé dugc chdp nhan mién 14 duong 6ng lam
ngudi dugc bd tri bén trong than 10 phan ung 80 va c6 thé gop phan lam nguodi

huyén phu dic.

Trong duodng dng 1am nguoi 81 nay, nude lam ngudi (vi du, nude ma co sy
chénh léch tir nhiét do trong than 16 phan ung 80 1a khoang -50°C dén 0°C) duoc
cép tlr bd tach pha 16ng-hoi 32 duge thé hién trén FIG. 1 chay qua. Vi su trao doi
nhiét duoc thuc hién vdi huyén phu dac qua véach cia dudng 6ng lam ngudi 81
trong khi nudc 1am ngudi chay qua duong éng 1am ngudi 81, huyén phu dic bén
trong than 16 phan tng 80 dugc 1am ngudi. Mot phan nude lam ngudi trd thanh hoi
nudc, dugc xa dén bo tach pha l6ng-hoi 32, va sau dé duogc thu hdi dudi dang hot

nudc ap suat trung binh.

MBoi trudong 1am ngudi huyén phu dic trong than 16 phan tng 30 khong bi
gi¢i han & nudc lam ngudi nhu duge néu & trén. Vi dy, cac alkan mach théng,
mach nhanh, va mach vong c6 4 dén 10 nguyén tir cacbon, olefin, silan cé trong

lugng phan ti thip, silyl ete, diu silic, hogc twong tu ¢ thé duoc sir dung.

B0 tach pha léng-hoi 32 tach nudc luu thong va dugce gia nhiét nhd dudong
5ng 1am ngudi 81 duge bd tri trong 10 phan tmg 30 thanh hoi nude (hoi nude dp
sudt trung binh) va chét long. Chét l1ong da tich trong bo tach pha long-hoi 32
duoc cép lai dén duong 6ng lam ngudi 81 duédi dang nude 1am nguodi nhu duge néu
O trén.

Mic di chét xuc tdc ma c6 trong huyén phu dic dugc giit trong than 10
phan tng 80 khong bi gidi han mot cach cu thé, hat chét xuc tc ran trong do it
nhat mot loai kim loai hoat tinh dugc chon tir coban, ruteni, sit, va cac kim loai

khac duoc dit trén nén xac tac dugce tao ra bdi cac oxit vd co nhu silic dioxit hodc
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nhom oxit, duge uu tién sir dung. Chét xtc tic nay con ¢ thé c6 thanh phén kim
loai nhu ziriconi, titan, hafni, hodc rheni, ma dugc bd sung dé tdng cudng hoat tinh
clia chét xuc téc, khong phai la kim loai hoat tinh. Mac du hinh dang cta chét xuc
tac khong bi giéi han mot cach cu thé, hinh dang ciia chét xtc tac tét hon 1a vé co
ban 13 hinh cdu xét trén quan diém kha ning chay ctia huyén phi diic va xét trén
quan diém ngan chin sy phan rd va an mon cho céc hat chat xtc tac va cac hat chat
XUc tac nghién min dugec tao ra, do sy va cham hodc sy co sat gilta cac hat chét xtic
tac hodc gifta cdc hat chit xiic tic v4i vach trong ctia than 10 phan tmg 80, dudng

6ng 1am ngudi 81, hodic cac bd phén khac trong khi luu thong.

Ngoai ra, mic du dudng kinh hat trung binh cia céc hat chat xuc tac khong
bi gi6i han mot cach cu thé, tot hon 1 xét trén quan diém v& kha ning chay cua
huyén phtt dic ma dudng kinh hat trung binh nim trong khoang tir 40um dén
150pm.

Bo tach chét xuc tac bén ngoai 34, nhu duge thé hién trén FIG. 2, bao gém
thung tuyén 50 duoc b tri bén ngoai 10 phan tng 30, va bd loc 52 dugc trang bi
trong thung tuyén 50. Bo loc 52 dugc bd tri dé by céac hat chit xuc tac nhim tach
céc hat chit xuc tac khoi hydrocacbon 1éng c6 trong huyén phu dic, va (cac) bd
loc 52 dugc ldp & mot giai doan hogc nhidu giai doan theo hudng dong chay cua
huyén phu dic. Pa mong mudn ring c& 15 cua bo loc (bd loc ¢6 ¢& 15 nhd nhit khi
céc bd loc duoc lip & nhiéu giai doan) ndm trong khoang tir Spum dén 30um, tot
hon 1a nim trong khoang tir 5um dén 20um, va van tét hon nita 1a ndm trong
khoang tir Sum dén 15um. Ngoai ra, dudng éng dong ra 34a dugc nbi v6i phan
gilta clia than 16 phan tmg 80 duogc bd tri & phan bén trén cla thiing tuyén 50, va
duong dng hoi Iuu 34b duoc ndi voi phin bén dudi cta than 1o phan tng 80 dugc
bé tri & phan dudi cta thing tuyén 50.

O day, phan bén duéi ciia than 10 phan ung 80 13 phin ma nim trong
khoang 1/3 hodc nhd hon chiéu dai ctia than 16 phan tng 80 tinh tir ddy cia than 10
phan tng 80, va phan giita ctia than 10 phan tng 80 1a phan nim gita phan bén

trén va phan bén dudi cta than 10 phan tng 80. Puong 6ng dong ra 34a la duong
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dé cung cip mot phan huyén phu dic trong than 10 phan tmg 80 dén b tach chat
xuc tic bén ngoai 34, va duong éng hoi luu 34b 1a dwong ¢ hdi lwu dau
hydrocacbon va céc hat chét xuc tac, ma duoc gilt bd1 bd loc 52, dén than 10 phan

ung 80.

Ngoai ra, dudong dng 41 duoc ndi véi bd loc 52 trong thung tuyén 50 va
dan dau nang ma dugc tach khoi cac hat chét xuc tac ra. Ngoai ra, thiét bi loc
(khong dugc thé hién) va bé chira (khong duge thé hién) duge bd tri ¢ duong dng
41 néu can. Thiét bi loc ¢6 bd loc (khong duogc thé hién) trong dé va loc
hydrocacbon 16ng dugc nap vao nho st dung b loc nay. Co nghia 1a, bd loc cta
thiét bi loc bdy va loai bé it nhat mot phén cac hat chit xuc tdc ma tré thanh bot
min c6 trong hydrocacbon 16ng da chay ra ma khong bi gitt béi bo loc 52. Bé chira
Iru git tam thoi hydrocacbon 16ng ma duoc loc boi bo loc 52 va duge loc tiép bsi
thiét bi loc. Sau d6, bo cit phan doan th nhét 40 con duoc ndi vai phia hudng
xudng dudi cta dudng ng 41 tai d6 thiét bi loc (khong duoc thé hién) va bé chua

(khong dugc thé hién) duge b tri néu can.

Ngoai ra, duong dng tach 83 dugc ndi v6i phan pha khi 82 (dinh cot) cua
than 10 phan tmg 80 & 10 phan ung 30. Puong bng tach 83 dwoc ndi voi bo tach
pha 16ng-hoi 36 qua bd phan trao ddi nhiét 84, va truyén thanh phan khi trong
phan pha khi 82, ma da tién dén phan dinh cta than 10 phan tng 80, dén bo tach
pha 16ng-hoi 36 dudi dang thanh phan x4 khi. B6 phan trao dbi nhiét 84 gay ra khi
tong hop duge cp tir bd phan san xudt khi tbng hop 3 va thanh phan xa khi duoc
tach tir than 10 phan tng 80 dé tién hanh su trao ddi nhiét véi nhau, gia nhiét khi
tong hop c6 nhiét d6 twong ddi thip, va lam ngudi thanh phan xa khi c6 nhiét do

tuong doi cao.

B tach pha 16ng-hoi 36 bao gdm b phan tach pha 16ng-hoi thir hai 85 va
bo phan tach pha 1ong-hoi thir nhit 86 theo phwong an nay, bd phén tach pha
léng-hoi thtr hai 85 duoc bd tri & phia trudc dé tao thanh giai doan trudc, va bo
phén tach pha 16ng-hoi thir nhit 86 tao thanh giai doan ké tiép ma duge bd tri &

phia huéng xudng dudi. Thc 13, theo phuong 4n ciia sang ché, bd phén tach pha
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1ong-hoi thtr nhat 86 1 b tach pha l6ng-hoi & giai doan sau cling cta b tach pha
long-hoi 36. Ngoai ra, bd tach pha Iong-hoi 36 theo sang ché khong bi giéi han &
két cau hai giai doan, va c6 thé c6 ba hodc nhiéu giai doan. P& lam bo tich pha
1ong-hoi 36 c6 két cau nhiéu giai doan, thanh phan c6 thé hoa long c¢6 trong thanh

phan xa khi c¢6 thé dugc hoa 1ong va duge thu hdi mot cach hiéu qua hon.

B6 phén tach pha 16ng-hoi thir hai 85 bao gébm bd phan 1am ngudi thtr hai
85a va thung tach pha 16ng-hoi thir hai 85b duoc bb tri ¢ phia hudéng xubng dudi
ctia binh nay, va bo phan tach pha léng-hoi thir nhit 86 bao gdm bd phén lam
ngudi thir nhit 86a va thing tach pha 1ong-hoi th nhit 86b dwoc bd tri & phia
hudng xubng dudi cta binh nay. B6 phan lam ngudi thtr hai 85a cua bo phéan tach
pha 16ng-hoi thr hai 85 dugc nbi truc tiép véi duong dng tach 83, tao ra thanh
phan xa duoc 1am ngudi nhd bd phan trao ddi nhiét 84 thuc hién su trao ddi nhiét
v6i moi truong 1am ngudi, nhu nuée, dé tiép tuc lam ngudi thanh phén xa, va bang
cach héa 16ng mot phan thanh phin x4. Bo phan lam ngudi thtr hai 85a dugc thiét
ké dé 1am ngudi tiép thanh phan x4 duoc lam ngudi dén, vi du, khoang 180°C nho
bd phén trao ddi nhiét 84, nhdr do dat nhiét do cua thanh phﬁn x4 & dau ra ctia no 1a
béng hoac cao hon 80°C va bﬁng hoac thép hon 120°C, va tdt hon 1a béng hoac
cao hon 100°C va bang hodc thip hon 120°C. Theo phuong 4n cia sang ché, bo
phan lam ngudi thr hai duoc thiét ké dé dat nhiét do cua thanh phén x4 & dau ra

ctia n6 dén nhiét d6 khoang 110°C.

O day, vi thanh phén sép duoc chira it trong thanh phén x4 hoéa rén (keo tu)
& khoang 100°C, ngudi ta cho ring thanh phan sap hoéa ran khi dugc 1am ngudi dén,
vi dy, khodng 80°C béi bd phan lam ngudi thtr hai 85a ciia bd phén tach pha
I6ng-hoi thir hai 85. Tuy nhién, thanh phan sép chi c6 it trong thanh phan x4, va do
viy, ngay cé khi thanh phan sap héa ran, thanh phan da hoa rén nay duge hoa tan
hodc phan tan trong thanh phan xa. Do véy, kha nang chay cia toan bd thanh phan
x4 s€ khong bi hao hut. Do vay, thanh phén sap khong bdm dinh vao b phén lam
ngudi thir hai 85a, va thanh phan xa chira thanh phan sap chay vao trong thung

tach pha 16ng-hoi thir hai 85b dugc bd tri & phia huéng xubng dudi cta bd phén
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lam ngudi thir hai 85a.

Thung tach pha 16ng-hoi thir hai 85b duoc ndi véi déu ra cia b phan lam
ngudi thir hai 85a qua dudng Ong thi hai 85c, va dugc thiét ké dé tich
hydrocacbon 1ong ma ¢ diém s6i cao khoang 110°C tir thanh phéan khi c6 diém s6i
thip hon khoang 110°C va giai phong thanh phan khi nay dén phia b phan tach
pha 16ng-hoi thir nhét 86. Vat liéu d(f)ﬁ nhu vat liéu bao goi, vong Raschig hoac
dang tuong tu dwoc bd tri & phan gitta theo chiéu cao trong thung tich pha
long-hoi thtr hai 85b. Vit liéu don dugc b tri trong céac l6p theo chiéu cao cia
thung tach pha long-hoi thir hai 85b dé tao ra 16p vat liéu nap 93. o) day, duong
6ng thir hai 85¢ dugc ndi voi mit day (phia bén dudi) cia thing tach pha 1ong-hoi
thir hai 85b & duéi 16p vat lidéu nap 93. Do vay, thanh phan x4 ma da chay ra khoi
b0 phéan lam ngudi tht hai 85a chdy vao trong méat ddy cua thung tach pha l6ng-hoi

thtr hai 85b & dudi 16p vat liéu nap 93.

Pudng dng xa thi hai 85d qua d6 thanh phan ning cua diu nhe duoc tach
khéi thanh phan khi dugc din ra ngoai duge ndi voi day cia thung tich pha
1éng-hoi thr hai 85b. Ngoai ra, ngoai duong nay, dudng dng héi luu thir hai 85e
duoc ndi véi day cua thung tach pha 16ng-hoi thir hai 85b. Pudng 6ng hoi luu tha
hai 85e duge thiét ké sao cho thanh phén nang cua dau nhe duoc x4 ra tur thung
tach pha 1éng-hoi thit hai 85b duge hdi luu dén phan bén trong ctia 16p vat lidu nap
93 cua thung tach pha 16ng-hoi thir hai 85b hodc mit trén cua thung tach pha
16ng-hoi thir hai 85b & phia trén 16p vat lidu nap 93. Tuc 14, dudng dng hdi luu thu
hai 85e c6 mot dau (dau cudi) duge ndi vai phan bén trong cua 16p vat lidu nap 93
hodc véi phén dinh bén trén 16p vét liu nap 93, va bé'mg cach do, thanh phén nang
cta diu nhe dugc x4 ra khoi thing tach pha long-hoi thtr hai 85b dwoc cho chay
vao phén bén trong cua lop vat li€u nap 93 hodc dén phén dinh bén trén 16p vét
liéu nap 93. (Trén cac FIG. 1 va 2, mic du mot ddu (dau cudi) cia duong dng hdi
Iwu thtr hai 85e dugce ndi v6i phan bén trong cta 16p vt liéu nap 93, dudng dng

héi luu thir hai ¢6 thé duge ndi véi mit trén & phia 16p vat lidu nap 93).

O day, duong dng hdi luu thi hai 85¢ duoc trang bi bom 94 dé truyén
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(bom) thanh phan ning cta dau nhe duoc xa ra tir thing tach pha 1ong-hoi th hai
85b, va bd phan 1am ngudi 95 trong dudng dng hdi luu thir hai. Bo phéan 1am ngudi
95 trong dudng dng hdi lwu thi hai duoc bé tri & phia sau ctia bom 94 trong duong
6ng hoi luu tht hai 85e, va dugc thiét ké dé lam ngudi thanh phan ning cua dau
nhe dugc bom béi bom 94 dén nhiét do dich bﬁng hodc cao hon 80°C, tuy nhién,
nhiét do dich 1a bang hodc thip hon so v6i nhiét d6 dinh trude (theo phuong én
ctia sang ché, vao khoang bang hoic thip hon 110°C) duoc tao ra bdi bd phéan lam

ngudi thir hai 85a.

C6 nghia 13, vi nhiét do cua thanh phan ning ctia diu nhe dugc bom boi
bom 94 gia ting do nhiét cta qué trinh nén, nhiét do ctia thanh phan ning c6 xu
huéng tré nén cao hon nhiét do ciia thanh phan xa ma chay vao trong thung tach
pha 16ng-hoi thit hai 85b tr b phan 1am ngudi thir hai 85a. Do vay, bang cach lam
ngudi thanh phan ning ctia ddu nhe dwoc bom dén nhiét do lam ngudi hoic thip
hon, ma dugc sinh ra bdi by phan lam ngudi thr hai 85a, nho bd phan lam ngudi
95 trong dudng dng hdi lwu thi hai, thanh phin ning cua diu nhe duoc hdi luu dén
thung tach pha long-hoi thtr hai 85b dugc ngéan khong cho bay hoi va nho dé chay
dén phia bo phan tach pha 10ng-hoi thir nhit 86. Ngoai ra, theo phuong én cua
sang ché, nhiét do lam ngudi do bd phan lam ngudi 95 sinh ra trong duong ng hdi

luu thtr hai 1a khoang 100°C.

Nhu vay, vi thanh phan ning ctia diu nhe dugc hoi luu dén thung tach pha
16ng-hoi thit hai 85b va chay dén phan bén trong ctia 16p vat liéu nap 93 hodc dén
phén dinh bén trén 16p vét liéu nap 93 nho duong 6ng hdi luu tht hai 85e, thanh
phan khi trong thanh phan x4 ma da chay vao tir duong 6ng thir hai 85¢ va thanh
phén ning cua dau nhe dugc hdi luu nhoy duong 6ng hdi Iuu thir hai 85e thuc hién
qua trinh tiép xtc hoi-chét 1ong chi yéu trong 16p vat liéu nap 93 trong thung tach
pha 16ng-hoi thtr hai 85b. Két qua 13, thanh phan sap c6 trong (bi cudn vao) thanh
phan khi duéi dang hoi, giot, hodc twong ty duoc hdp thu tdt trong thanh phén
ning ctia ddu nhe dugc hdi luu va duge xa ra tir day cia thng tach pha léng-hoi
thir hai 85b.
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Mot phan thanh phan ning cia dau nhe duoc xa ra tir day cua thung tach
pha 16ng-hoi thir hai 85b chay dén duong éng 89 qua dudng dng x4 thu hai 85d va
chay tiép dén duwong ng 41. Ngoai ra, phdn con lai ctia thanh phan ning cia dau
nhe dugc x4 ra tir day chay dén dudng 6ng hdi luu thir hai 85¢ nhu duoc néu & trén
va duoc tuan hoan dén thing tach pha 16ng-hoi thir hai 85b. Céc luong cia thanh
phdn ning cta dau nhe, ma duoc x4 ra tir ddy va chay dén dudng 6ng xa thir hai
85d va chdy dén dudng dng hdi luu thir hai 85e, dwoc dit trude mot cach thich hop
va dugc diéu chinh boi van diéu tiét (khong dugc thé hién) dwoc bd tri & dudng
6ng hdi luu thir hai 85e. Ngoai ra, mic du dudng dng hdi luu th hai 85¢ duoc ndi
truc tiép v6i ddy ctia thing tich pha 1éng-hoi thit hai 85b theo phwong 4n cia sang
ché, dudng 6ng hdi luu thir hai c6 thé duge ndi voi dudng dng x4 thir hai 85d qua,
vi du, van ba chiéu hoac thiét bi twong tw khac. Trong trudng hop d6, mot phén
ctia dudong 6ng xa thir hai 85d va duong dng hdi Iuu thir hai duoc ndi dén do tro

thanh duong éng hdi luu thi hai theo sang ché.

Bo phan 1am ngudi thtr nhét 86a cia by phan tach pha 16ng-hoi thir nhét 86
dugc ndi véi phan dinh ciia thung tach pha 16ng-hoi thu hai 85b qua dudng 6ng
ndi thong 87, tao ra thanh phan khi duoc tach tir thing tach pha l6ng-hoi tht hai
85b dé tién hanh su trao dbi nhiét véi moi truong lam ngudi nhu nude, tiép tuc lam
ngudi thanh phan khi, va bang cach d6 hoa 16ng mot phan thanh phan khi. Vi du,
b phén 1am ngudi thit nhét 86a dugc thiét ké dé tiép tuc lam nguodi thanh phan khi
dugc tach ra tir thung tdch pha 18ng-hoi thir hai 85b, bang cach d6 dat nhiét do cua
thanh phan khi & dAu ra ciia né ndm trong khoang tir 40°C dén 50°C. Theo phuong
an cta sang ché, bo phan lam ngudi thir nhit 86a dugc thiét ké dé thiét 1ap nhiét do
ctia thanh phan khi & ddu ra vao khoang 45°C. Ngoai ra, mac du by phan lam
nguoi thu nhét 86a dugc tao ra boi bd phén lam ngudi don theo phuong 4n cia
sang ché, bd phan 1am ngudi thir nhat 86a c6 thé duqc‘tao thanh bdi nhiéu (vi du,
hai) b phan lam ngudi. Trong trudng hop d6, vi du, tdt hon 1a tao ra bd phén lam
nguodi sao cho thanh phén khi dugc lam ngudi dén nhiét do khoang 60°C bdi bd

phan 1am nguoi tha nhit va dwoc 1am ngudi dén khoang 45°C béi bd phan lam
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ngudi thir hai (sau cung).

Thing tach pha 16ng-hoi thi nhit 86b dugc ndi véi dau ra clia bo phan lam
ngudi thir nhit 86a qua dudng dng thit nhit 86¢, va duogc thiét ké dé tach
hydrocacbon 16ng ma ¢6 diém s6i vuot qua 45°C khéi thanh phén khi c6 diém s6i
thdp hon 45°C, va giai phéng thanh phin khi nay khoi dudng dng xa 88 dugc bd
tr{ & phan dinh cta né.

Céc thanh phan khi dugc x4 ra tir duong ng xa 88 chu yéu bao gdm khi
tébng hop khong phan ung (CO, H,) va hydrocacbon dang khi c6 s6 nguyén tir
cacbon bing hodc thip hon 4. Do viy, & qua trinh hoat dong thong thudng, mot
phin hodc toan b thanh phan khi dwoc xa ra tir thing tach pha léng-hoi thi nhét
86b duoc hdi luu dén duong cép khi tdng hop 49 boi dudng tudn hoan (khong
duoc thé hién) va dugc cip lai cho phan tng tong hop FT cling véi khi tong hop

dugc cap moi.

Ngoai ra, mot phf?ln hoac, theo cac tinh huéng, toan bo thanh phén khi duoc
x4 ra tir duong dng xa 88, c¢6 thé dugc ddt chay dudi dang khi bat lira hodc tuong
tu. Ngoai ra, by cam bién nhiét do (khong dugc thé hién) duoc b tri & duong 6ng
thtr nhét 86¢, va nhiét do dau ra cta bd phan lam ngugi thu nhét 86a duoc giam sat
lién tuc bdi bd cam bién nay.

Pudng dng x4 thir nhit 86d qua dé hydrocacbon 16ng duoc tach khoi thanh
phin khi dugce dan ra duge ndi véi day ca thing tach pha Iéng-hoi thir nhét 86b.
Puong dng xa thir nhit 86d dwoc ndi voi mot duong dng 89 cliing véi dudng dng

x4 thtr hai 85d, va duong 6ng 89 duge ndi véi duong dng 41.

Bo cét phan doan thir nhat 40 dugc bd tri dé duge ndi voi dudong bng 41,
dau ning dugc cdp qua dudng éng 41, tirc 13, diu ning duge xa ra tir bo tach chat
xuc tic bén ngoai 34, va hydrocacbon léng duge cip qua dudong dng xa thir hai 85d
va dudng 6ng xa thir nhét 86d, va dén duong dng 89, tirc 13, thanh phan ning cua
dau nhe va thanh phéan nhe ctia ddu nhe duogc x4 ra tir thing tach pha long-hoi thu
hai 85b va thing tach pha I6ng-hoi thir nhit 86b dugc chung cit va dugc tach

thanh cac phan cét tvong ung theo cac diém sbi.
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O day, theo phuong 4n clia sang ché, van d4o chiéu 90 bao gdm van ba
chiéu hodc twong tu duge bd tri & duong dng xa thir nhat 86d 1a dudong éng & phia
huéng xubng dudi ctia bd phan tach pha 16ng-hoi thir nhit 86 ma 1a b6 tach pha
l6ng-hoi & giai doan sau ciing clia b tach pha 1ong-hoi 36, va dudong dng hdi luu
thir nhat 91 duoc ndi véi van dao chidu 90 ndy. Puong dng hdi luu thi nhat 91
duoc ndi voi mat trén ¢ phia trén vi tri hdi luu tir dudong dng hdi lwu thir hai 85¢
(dudng 6ng hdi luu thit hai) trong thing tach pha long-hoi thtr hai 85b cia bd phéan
tach pha long-hoi thir hai 85.

Tuy nhién, sang ché khong bi gioi han ¢ déy, va dudong dng hdi luu thir
nhét 91, vi du, nhu duoc thé hién béi dudng nét dut trén FIG. 2, c6 thé duoc nbi
v6i dudng dng duogce ndi truc tiép v6i b phan 1am ngudi thir nhit 86a cia bd phan
tach pha 1ong-hoi thir nhét 86, tic 13, duong dng ndi thong 87. Ngoai ra, néu bo
phan 1am nguoi thir nhét 86a dugc tao thanh boi nhiéu bd phén lam nguoi, duong
6ng hdi luu thi nhat 91 ¢6 thé duoc nbi v6i dudong éng ma duoc nbi truc tiép véi
bd phén 1am ngudi & giai doan sau cung. Tic 13, duong 6ng hdi luu tht nhit 91
dwoc ndi phan nim gitra mit trén & phia trén vi tri hdi luu tr dudng dng hdi luu
thir hai 85e trong thung tich pha long-hoi thtr hai 85b ctia bd phén tach pha
16ng-hoi thtr hai 85 va duong dng dugc nbi truc tiép véi bo phén lam ngudi & giai
doan sau cung & cac bo phan lam ngudi clia bo phan tach pha long-hoi thir nhét 86.
Nh¢ d6, thanh phan nhe ctia diu nhe ma chay qua dudng dng xa thtr nhat 86d dwoc
mo ta dudi day dugc tai tudn hoan dén bo phan 1am ngudi ¢ giai doan sau cung cia
bo phén tach pha 1éng-hoi thir nhit 86 ma thuc hién qua trinh 1am ngudi dén nhiét
do thap nhat.

Béng cach trang bi duong éng hdi lwu thtr nhét 91 vé6i, vi du, bom (khong
duoc thé hién), thanh phan nhe cua du nhe ma chdy qua duong 6ng xa thir nhét
86d dugc truyén (dwoc cdp) dén thung tach pha 16ng-hoi tht hai 85b. Tuc 14,
duong dng hdi Iuru thir nhat 91 ¢6 dau cudi nén duoc ndi véi dudng Ong xa thu

nhét 86d va c6 dau cudi dugc ndi voi thung tach pha 1ong-hoi thtt hai 85b.

o) day, thanh phén nhe cia diu nhe dugc din dén duong 6ng x4 thir nhét
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86d dugc ndi v6i day cia thung tach pha long-hoi thir nhét 86b cuia bd phén tach
pha 1éng-hoi thir nhét 86 (bd tach pha léng-hoi & giai doan sau cung cua bd tach
pha 16ng-hoi 36) 1a hydrocacbon léng dugc ngung tu bdi bd phén lam ngudi thi
nhét 86a, va la hydrocacbon nhe c6 diém duc (CP) duoc xac dinh trong JIS K2269
thap hon so vé6i nhiét do dau ra (khoang 45°C & qua trinh hoat dong thong thudng)
cia bd phén lam ngudi thir nhét 86a trong bo phan tach pha long-hoi thit nhét 86.

Van dao chiéu 90 c6 thé tién hanh dao chiéu theo ba cach bao gdm co ché &
do tdng luong thanh phin nhe ctia diu nhe duge x4 ra tlr thung tich pha 16ng-hoi
thir nhit 86b duge x4 dén duong éng 89, co ché ¢ d6 tong lugng duoc xa dén
duong dng hoi luu thir nhit 91, va co ché & d6 mot phan duoc xa dén duong dng
89 va phén con lai duogc xa dén duong 6ng hdi luu thir nhét 91. Ngoai ra, theo co
ché & d6 mot phan thanh phan nhe ciia ddu nhe duge xa dén dudong dng 89 va phéan
con lai duge xa dén duong bng hdi luu thir nhét 91, ty 1é cta luong cta thanh phan
nhe ctia diu nhe duge xa dén cac duong dng tuong tng 89 va 91 c6 thé duoc thay

d6i mot cach thich hop.

Nhu duoc thé hién trén FIG. 1, bd phén nang cao chét luong 7, vi du, bao
gbm 16 phan tmg hydrocrackinh phan cit sap 60, 16 phan tmg xir Iy phan chung cat
gifta bing hydro 61, 16 phan tng xir Iy phan cit naphta bing hydro 62, c4c bo tach
pha léng-hoi 63, 64, va 65, bd cAt phan doan thtr hai 70, va bg lam 6n dinh naphta
72. Lo phéan tmg hydrocrackinh phan cét sap 60 duoc nbi vi day cua bd cit phan
doan thir nhit 40. Lo phan tmg xir Iy phan chung cat giita bing hydro 61 dugc nbi
v6i phén gitra clia bo cit phan doan thir nhét 40. Lo phan tng xu ly phan cét
naphta bang hydro 62 duoc ndi véi phan bén trén ciia bd cét phan doan thir nhét 40.
Céc b tach pha 1ong-hoi 63, 64, va 65 dugc bb tri twong Gmg véi céc 10 phan ting
hydro hoa 60, 61, va 62. Bo cit phan doan thtr hai 70 chung cit phan doan
hydrocacbon 16ng duoc cép tir cac bo tach pha 1éng-hoi 63 va 64 theo diém s6i. B
lam 6n dinh naphta 72 tinh ché hydrocacbon 16ng ctia phan cét naphta duoc cip tir
bo tach pha 16ng-hoi 65 va b cét phan doan thir hai 70, xa thanh phan khi ¢6 s6

nguyén tir cacbon bang hozc nhé hon 4 duédi dang khi bét Itra, va thu hdi céc thanh
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phan c6 s6 nguyén ti cacbon bang hodc 16n hon nam dudi dang san pham dau moé

nhe.

Tiép theo, quy trinh (quy trinh GTL) tdbng hop nhién liéu l1éng tir khi tu

nhién bang hé phan tng tong hop 1 ¢6 két cdu nhu trén dugc mo ta.

Khi ty nhién (thanh phan chinh 1a CH,) 1am hydrocacbon nguyén ligu dugc
cép dén hé phan tng tbng hop 1 tur ngudn cdp khi tr nhién bén ngoai (khong duoc
thé hién), nhu mé khi tu nhién hodc nha may san xuét khi tu nhién. Bd phan san
xut khi tdng hop 3 reforming khi ty nhién nay dé tao ra khi tong hop (khi hén hop
chira khi cacbon monoxit va khi hydro lam thanh phan chinh).

Trudc tién, khi tu nhién duoc cdp dén 10 phan tmg loai luu huynh 10 cing
v6i khi hydro dugc tich boi b tach hydro 26. Lo phan ung loai luu huynh 10
hydro hoa hop chat luu huynh c6 trong khi tw nhién bang cach str dung khi hydro,
véi chét xuc tdc qud trinh loai luu huynh bang hydro da biét, dé dugc chuyén hoa
thanh hydro sulfua, va tiép tuc hép phu va loai bd hydro sulfua nay béng chit hip
phu, nhu kém oxit, béng c4ch d6 thuc hién qua trinh loai Iuu huynh cua khi tu
nhién. Bang cach loai luu huynh cho khi tu nhién trude theo cach nay, c6 thé ngan
chin hoat tinh cta chét xuc tac duoc st dung trong thiét bi reforming 12, 16 phan
ung téng huyén phu déc cot bot khi 30, bd phan nang cao chét lugng 7, va cac thiét

bi khac khong bi gidm bdi hop chat lvu huynh.

Khi ty nhién (c6 thé ciing bao gdm khi cacbon dioxit) dwgc khir luu huynh
theo cach nay duoc cdp dén thiét bi reforming 12 sau khi khi cacbon dioxit (CO,)
dugc cp tir ngudn cip khi cacbon-dioxit (khong dugc thé hién) va hoi nudc duoc
sinh ra trong ndi hoi nhiét thai 14 dugc tron [3n v6i nhau. Thiét bi reforming 12
reforming khi tu nhién bang cach sir dung khi cacbon dioxit va hoi nude, vi du,
bang phuong phap reforming khi cacbon-dioxit va hoi nuéc dé tao ra khi tong hop
c6 nhiét dd cao chira khi cacbon monoxit va khi hydro lam thanh phan chinh.
Déng thoi, thiét bi reforming 12 duoc cép véi, vi du, khi nhién liéu va khong khi
cho budng ddt trong thiét bi reforming 12, va nhiét ctia phan mg cén cho phan tng

reforming hoi nuéc va khi cacbon-dioxit néu trén la phan (mg thu nhiét duoc tao ra
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bdi nhiét d6t chay cua khi nhién liéu trong budng ddt va nhiét birc xa trong budng

dét cua thiét bi reforming 12.

Khi téng hop ¢6 nhiét do cao (vi du, 900°C, 2,0MPaG) duogc tao ra trong
thiét bi reforming 12 theo cach nay duoc cip dén ndi hoi nhiét thai 14, va duoc
lam nguoi (vi du, 400°C) bang cach trao ddi nhiét véi nudc chay trong ndi hoi
nhiét thai 14, nho do6 nhiét thai dugc thu hdi. Ddng thoi, nude dugc gia nhiét boi
khi téng hop trong ndi hoi nhiét thai 14 duge cép dén bd tach pha long-hoi 16. Tir
bo tach pha long-hoi 16 nay, thanh phan khi duoc cép dén thiét bi reforming 12
hoic cac thiét bi bén ngoai khac dudi dang hoi cao dp (vi du, 3,4 dén 10,0MPaG),

va nuéc dudi dang thanh phan long dugc hdi luu dén ndi hoi nhiét thai 14.

Mat khéac, khi téng hop dugce lam ngudi trong ndi hoi nhiét thai 14 duoc
cép dén thap hap thu 22 ctia bd phén tach loai CO, 20 hogc 10 phan tng tAng huyén
phu dic ¢t bot khi 30 sau khi thanh phﬁn ngung tu clia né dugc tach va dugc loai
bo trong bg tach pha long-hoi 18. Chét hép thu duoc luu giit trong thap hép thu 22
hép thu khi cacbon dioxit c¢6 trong khi tbng hop, tach khi cacbon dioxit khoi khi
téng hop. Chét hép thu chira khi cacbon dioxit trong thap hép thu 22 dugc nap vao
trong thap tai sinh 24, chét hép thu chtra khi cacbon dioxit dugc gia nhiét bdi, vi
du, hoi nuéc bang cach do dwoc dem di xir Iy cét phan nhe, va khi cacbon dioxit
da giai hap thu duoc duoc truyén dén thiét bi reforming 12 tr thap tai sinh 24 va

duoc tai st dung cho phan Gng reforming néu trén.

Khi tdng hop dugce tao ra trong bd phén san xuét khi tong hop 3 theo cach
nay duoc cp dén 16 phan tng tAng huyén phu dic cot bot khi 30 ctia bd phén tong
hop FT 5 néu trén qua duong cAp 49 dugc thé hién trén FIG. 2. Pdng thoi, ty 18
thanh phan cua khi tdng hop dugc cép dén 10 phan tng ting huyén phu dic cot bot
khi 30 dugc didu chinh dén ty 1& thanh phan (vi du, H, : CO =2 : 1 (ty 1& mol))
thich hop cho phan Ung tdng hop FT. Ngoai ra, theo phuong 4n cla sang ché, khi
téng hop nay trd thanh chét 1am lanh ma lam ngudi thanh phan khi, khi nay dugc
tach ra tir phan pha khi ctia 16 phan Gng tAng huyén phu dic cot bot khi 30, trong

bd phan trao d6i nhiét 84. Do vay, két cdu trong d6 sy 1am ngudi so bd dugce thuc
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hién néu cin dé 1am ngudi thanh phan khi nay dén nhiét 46 mong mudn cb thé
duge chdp nhan. Ngoai ra, khi tdng hop nay c6 thé duoc gia ap dén ap suat (vi dy,
3,6MPaG) thich hop cho phan ung téng hop FT bang mdy nén (khong dugc thé
hién) duoc bd tri & dudng 6ng ma ndi bd phén tach loai CO, 20 va 16 phan Ung

téng huyén phu déc cdt bot khi 30.

Ngoai ra, mot phan cua khi tdng hop, khi cacbon dioxit ma da dugc tach
béng bd phén tach loai CO, 20 néu trén, cling dugc cép dén bo tach hydro 26. B
tdch hydro 26 tach khi hydro c6 trong khi tdng hop, bing cach hip phu va giai hép
(hydro PSA) str dung su chénh léch ap sudt nhu dugc néu & trén. Khi hydro da
tich nay duoc cép lién tuc tir binh khi (khong dugc thé hién) hogc thiét b twong tur
nh¢o may nén (khong dugc thé hién) dén cc bo phan phan tng st dung hydro khac
nhau (vi du, 10 phan g loai luu huynh 10, 16 phan tmg hydrocrackinh phan cét
sap 60, 10 phan Ung xur ly phin chung cét giita bang hydro 61, 10 phan g xu Iy
phin cét naphta bing hydro 62, va céc thiét bi khac) ma thuc hién céc phan img
dinh trude bang cach st dung khi hydro trong hé phén tng tong hop 1.

Tiép theo, bd phan tong hop FT 5 néu trén tong hop hydrocacbon nhd phén
tng tong hop FT tir khi tong hop duoc tao ra bdi bd phan san xudt khi tong hop 3
néu trén. Sau dy, mot phuong 4n vé quy trinh sin xudt hydrocacbon theo séng ché
s& duge md ta trén co s& phuong phap tong hop hydrocacbon st dung phan mg

téng hop FT.

Trong qué trinh hoat dong thong thuong cta by phan tong hop FT 5, khi
téng hop duoc tao ra trong bd phén san xuét khi tdng hop 3 duoc cp bai duong
cép 49. Trong truong hop do, khi tai tudn hoan bao gém khi tong hop ma khong
dugc phan ung trong 10 phan ung 30 tré vé duong cip 49 thong qua duong tudn
hoan (khoéng duogc thé hién) tir dudng dng xa 88. Do vy, sau khi khi tong hop
duoc tron véi khi téi tudn hoan, khi tong hop tién hanh trao ddi nhiét véi thanh
phan xa khi, khi ndy dugc tach ra tir 10 phan tng 30, bang cach d(’) duogc gia nhiét
trong bo phan trao dbi nhiét 84. Tiép theo, khi tong hop dd gia nhiét chay vao
trong phan d4y cua than 16 phan tmg 80 ma tao thanh 10 phéan tng tang huyén phu
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dic cot bot khi 30, va xuyén qua huyén phu dic dugc gitt trong than 1o phan tng
80 dudi dang bot khi.

Trong truong hop do, trong than 10 phan tng 80, khi cacbon monoxit va
khi hydro ma c6 trong khi téng hop phan g véi nhau theo phan tmg téng hop FT
néu trén dé tao ra hydrocacbon. Ngoai ra, nhu duoc néu & trén, tbc do dong khi
hén hop cua khi tdng hop dugc cap bdi dudng cAp 49 va khi tai tuan hoan néu trén
dugce do bang dung cu do luu lugng (khong dugc thé hién) trude khi chay vao
trong than 106 phan tng 80, va ndng do khi cacbon monoxit ¢6 trong khi hdn hop
duoc do bing thiét bi sic ki khi (khong dugc thé hién). Tiép theo, tdc do dong
phén tu (tdc do dong phan ti CO ddu vao) cia khi cacbon monoxit ma chay vao

trong than 16 phan tng 80 trén don vi thoi gian dugc tinh tir cdc gid tri nay.

Ngoai ra, trong qud trinh phan ing tong hop ndy, nhiét phan Gng cua phén
ting tdng hop FT dugc loai bo bang cich 1am cho nudce chay qua duong 6ng lam
ngudi 81. Nudce duoc gia nhiét bing cach trao ddi nhiét bay hoi va dugc quay tro
lai vao trong hoi nuée. Nudce cua chét léng c6 trong hoi nude ndy duge tach bing
b6 tach pha l16ng-hoi 32 va duoc hdi luu dén duong dng lam ngudi 81, va thanh
phan khi trong d6 dugc cp dén thiét bi bén ngoai duédi dang hoi nude ap sufit

trung binh (vi dy, 1,0 dén 2,5MPaQG).

Mot phén cia huyén phii dic, ma chira hydrocacbon 16ng va cac hat chit
XUc tac, trong thén 10 phan tng 80 cta 10 phan ing 30 dugc chiét cach qua duong
6ng dong ra 34a tir phan gitta ctia than 16 phan Gng 80, nhu dugc thé hién trén FIG.
2, va dugc nap vao trong bd tach chét xtic tc bén ngoai 34. Trong bd tach chét xtc
tac bén ngoai 34, huyén phu déc dugc nap vao duge loc béng bd loc 52, va nho do
cac hat chit xtc tac duge giit lai. Qua trinh nay tich huyén phit dic thanh thanh
phdn rén va thanh phin 1ong chira dau ning. Dau hydrocacbon dugc tao ra chay
qua bd loc 52 cua bd tach chét xuc tac bén ngoai 34 theo huéng ngugc lai véi
huéng dong chay thong thuong, dé loai bo cac hat chat xtic tac bi gitt lai khoi bé
miét bo loc va hdi luu céac hat chat xuc tac duoc loai b vao than 16 phan tmg 80.

Ddng thoi, cac hat chit xic tac dugc giit lai boi bd loc 52 duge hdi luu dén than 16
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phan ting 80 qua dudng dng hoi luu 34b cling véi mot phan ctia hydrocacbon long.

Ngoai ra, thanh phan xa khi dugc tach ra tir phan pha khi 82 cua than 10
phéan tmg 80 chay vao trong bd tach pha léng-hoi 36 sau khi duoc lam ngudi nho
su trao d6i nhiét v6i khi tong hop (chira khi tai tudn hoan), ma dugc cép dén than
10 phéan ung 80, trong bd phén trao d6i nhiét 84 qua dudng dng tach 83. Ngoai ra,
tdc do dong cua thanh phan khi, ma chay qua dudng 6ng xa 88 qua d6 thanh phan
khi dugc xa ra tir bd tach pha long-hoi 36, duoc do béng dung cu do luu luong, va
ndng d6 khi cacbon monoxit co trong thanh phan khi duge do bing thiét bi sic ki
khi. Tir céc gid tri ny, tbc do dong phén tir (tbc do dong phan ttr CO dau ra) cia
khi cacbon monoxit dugc chiét trén don vi thoi gian tir dudng dng tach 83 duge
néi voi phan dinh cia than 16 phéan tmg 80 dugc tinh. Két qua 13, téc do chuyén
héa phan tng trong 10 phan tng 30 duoc tinh va gidam sat mot cach lién tuc hodc
dinh k3. |

Ngoai ra, trong qué trinh hoat dong thong thuong ctia b phén tong hop FT
5, tdc do chuyén hoa phan tng 1a nim trong khoang tr 30% dén 70%, va tdc do
chuyén hoa phan ting khong nén bing hoic thdp hon 20% trir phi by phan tong
hop FT 1a & luc khoi dong khi su cép khi téng hop dugc bat dau, hodc trong cac
qué trinh van hanh khong 6n dinh khac.

Thanh phan xa khi, ma da chdy vao trong bd tach pha léng-hoi 36 tir phan
dinh cua than 10 phan tng 80, dugc tiép tuc 1am ngudi bdi bd phan lam ngudi thir
hai 85a ctia bd phan tach pha 16ng-hoi thir hai 85, va chay vao trong thung tach
pha 16ng-hoi thir hai 85b & trang thai hdn hop 16ng-hoi. Hon hop 1ong-hoi ma da
chay vao trong thung tach pha 16ng-hoi thir hai 85b dugc tach thanh hoi va chit
16ng trong thung 85b, va thanh phan 16ng da tach, tirc 13, thanh phan ning clia dau
nhe, dugc xa ra tor duong 6ng x4 thr hai 85d. Thanh phén nang cua diu nhe da di
ra ngoai dudng dng xa thit hai 85d chay vao trong dudng dng 89, va sau do chay

vao trong bd cét phan doan thi nhét 40 qua dudong éng 41.

Ngoai ra, theo phuong én cua sang ché, thanh phan ngng cta déu nhe vé co

ban duoc didu chinh bdi van didu tiét (khong duoc thé hién) duoc b tri & dudng
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6ng hdi luu tht hai 85e dé khong bi di ra ngoai dudng 6ng hoi luu thir hai 85e
trong qua trinh hoat dong thong thuong.

Ngoai ra, thanh phan khi, ma chdy vao trong thung tach pha léng-hoi tht
hai 85b, duoc tach khoi thanh phéan 16ng, va sau d6 chay qua dudng 6ng nbi thong
87, tiép tuc dugc 1am ngudi bai bd phan lam ngudi thir nhét 86a cua bd phén tach
pha long-hot thur nhét 86 va chay vao trong thung tach pha long-hoi thi nhét 86b &
trang thai hon hop 16ng-hoi. Hon hop 16ng-hoi ma dd chdy vao trong thung tach
pha 16ng-hoi thir nhit 86b dugc tich thanh hoi va chét léng trong thung 86b, va
thanh phan 16ng da tach, tirc 13, thanh phan nhe cta dau nhe, dugc xé ra tir dudong
bng xa thir nhit 86d. Néu bo phan tong hop FT 5 dang trong trang thai hoat dong
thong thuong, van dao chidu 90 duge bé tri & dudng dng xa thir nhit 86d dugc dat
& ché do & d6 tong lugng thanh phan nhe ctia dau nhe ma chiy qua dudng éng xa

thtr nhat 86d duoc xa dén dudong dng 89.

Do vay, thanh phin nhe cta dau nhe ma chay qua duong 6ng xa thir nhat
86d chay qua duong dng 89, va sau d6 chay vao trong bd cit phan doan tht nhét
40 qua duodng ong 41, tuong tu thanh phan ning ctia dau nhe ma chay qua duong
dng xa thir hai 85d. Ngoai ra, thanh phan khi di tach trong thung tach pha 1ong-hoi
th@ nhét 86b duge x4 ra tir dudng 6ng xa 88 nhu dugc néu & trén. Ngoai ra, nudc
ma duoc sinh ra dudi dang san pham phu trong 10 phéan tng 30 c6 trong thanh
phan long ma chdy vao trong thung tich pha léng-hoi thi nhit 86b. Do vy, tot
hon 12 bd tri dudng 6ng thoat nude (khong duoc thé hién) & phan déay cua thing

tach pha 16ng-hoi thi nhat 86b.

Thanh phan khi, ma dugc tach khoi thanh phan léng trong thing tach pha
I6ng-hoi thir nhat 86b va dugc xa qua dudng dng xa 88, c6 khi tong hgp ma khong
duoc phan tng trong than 10 phan tng 80 nhu dwgc néu & trén va hydrocacbon
dang khi c6 s6 nguyén tit cacbon bang hodc nhd hon 4 dugc tao ra nho phan tng
tong hop FT, lam thanh phan chinh. Do vay, néu b phén tong hop FT 5 dang &
trang thai hoat dong thong thuong, thanh phdn khi duoc x4 dén duong 6ng xa 88
dugc cép dén khi tong hop dudng cdp 49 nho duong tudn hoan (khong dugc thé
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hién), dugc két hop véi khi téng hop ma dugc cép moi, duoc tai tuan hoan dén

than 10 phan ung 80, va dugc cép lai cho phan ung téng hop FT.

Ngoai ra, it nhdt mot phan thanh phan khi duoc xa boi duong dng xa 88 bi

d6t chay dudi dang khi bét lira hodc twong tu.

Mt khac, vi du, & giai doan trude luc khéi dong hodc khi phan tng tong
hop FT can duoc dung tam thoi vi ly do mdt cu thé, qué trinh tudn hoan khi nito
trong h¢ phan tmg ma khong cép khi téng hop (khi nguén) nhu dugc néu & trén c6
thé duogc thue hién. Ngoai ra, vi du, & giai doan gitta chuyén tiép tir qua trinh tuan
hoan khi nito dén qua trinh hoat dong thong thuong, qué trinh cap khi tong hop,
nhung dat nhiét do 10 phan tng & nhiét do thap hon so véi nhiét do trong qué trinh
hoat dong thong thuong, nhd doé duy tri phan Ung tbng hop FT vé co ban khong
tién trién hodc dat téc do chuyén hoa phan tng cua khi cacbon monoxit & gid tri
thap hon nhiéu so véi trong qua trinh hoat dong thong thudong c6 thé duoc thuc
hién.

Néu qua trinh hoat dong khong 6n dinh duoc thuc hién, sép c6 thé bam
dinh vao bd phan lam ngu(f)i cta bd tach pha léng-hoi 36, cu thé 1a, bd phéan lam
ngudi thir nhit 86a ctia bd phén tach pha long-hoi thir nhat 86 & giai doan ké tiép
(giai doan cuéi), va duogc tich tu trong by phan lam ngudi, sy truyén nhiét c6 thé
suy giam, va nhiét do ctia dau ra ctia bo phan lam ngudi c6 thé gia tang nhiéu so
v&i nhiét d6 hoat dong binh thudong (khoang 45°C). Nguyén nhén cia su bam dinh
sap trong bd phan 1am ngudi dugc cho 1a boi vi lugng thanh phan nhe cta dau nhe
ma chay qua b phan lam ngudi giam déng ké va, nho dé, tac dung "rira x6i" sap
bam dinh bi giam nhiéu, néu phan tmg tdng hop FT vé co ban khong tién trién
trong qué trinh hoat dong khong on dinh hodc néu téc do chuyén hoa phan ting
giam nhiéu, nguoc lai thanh phan nhe ctia ddu nhe dugc ngung tu boi by phan lam
ngudi chay qua bd phan 1am ngudi v6i luong 16n néu bd phan tong hop FT 5 dang

trong trang thai hoat dong thong thudng.

Nhu véy, theo phuong 4n ciia sang ché, néu qué trinh hoat dong trong d6

phan ung tdng hop FT vé co ban khong tién trién hodc qua trinh hoat dong trong
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do6 téc do chuyén hoa phan tmg 1a bang hodc thdp hon 20% dugc thuc hién trong
10 phan ung 30, van diéu tiét duoc bd tri & dudng dng hdi luu thi hai 85e duoc dao
chiéu, va mot phf:in thanh phén ndng cua dau nhe dugc xa ra tir day cda thung tach
pha 16ng-hoi th hai 85b dén duwong dng hdi luu thir hai 85e. Thanh phdn ning da
x4 ra cua dau nhe duoc bom b:%mg bom 94, dugc lam ngudi dén nhiét do dinh trude
béi bo phan 1am ngudi 95 trong dudng 6ng hdi luu thir hai, va sau d6 duge hoi luu
dén mit trén (phia bén trén) & trén 16p vt liéu nap 93 cua thung tach pha 1ong-hoi
thtr hai 85b. Sau d6, thanh phan khi trong thanh phan xa, ma chay vao tir dudng
6ng thir hai 85¢ va tién vao trong thing tach pha l6ng-hoi thir hai 85b, va thanh
phé”m nang cua dau nhe, ma dugc hdi luu theo dudng 6ng hdi luu thi hai 85e va
duoc thoat ra & dang phun mua vao trong 16p vat liéu nap 93, gay ra su tiép xuc
pha 1éng-hoi & hiéu suit cao trong 16p vat liéu nap 93 trong thung tach pha
long-hoi thir hai 85b.

Két qua 13, thanh phén sap c6 trong (bi cubn) vao thanh phéan khi duéi dang
hoti, giot, hodc tuong tu duogc hép thu tét va duoc héa léng trong thanh phén ndng
da hoi luu ctia du nhe va dugc x4 ra khoi day cua thung tach pha 1dng-hoi thir hai
85b. Twrc 13, mot phan thanh phén sap chay vao trong bo cat phan doan thi nhét 40
qua dudng dng 89 va dudng dng 41 tir dudng 6ng xa thir hai 85d. Phan con lai
dugc din dén dudng dng hdi luu thir hai 85e va dugce tudn hoan dén thung tach pha
16ng-hoi thir hai 85b. Ngoai ra, mic dui qud trinh tudn hoan cta thanh phéan ning
ctia diu nhe theo duong ng hdi Iuu tht hai 85¢ gln nhu chi duge thue hién trong
qué trinh hoat dong khong 6n dinh, qua trinh tudn hoan c6 thé dugc thuc hién ngay

cd trong qud trinh hoat dong thong thuong.

Ngoai ra, trong qua trinh hoat dong khong 6n dinh néu trén, & bd phan tach
pha 1éng-hoi thir nhat 86, van déo chidu 90 dwoc b tri ¢ dudng dng xa thir nhat
86d dugc dao chiéu, va mot phén hodc toan bd thanh phén nhe ctia diu nhe ma
chay qua dudng dng x4 thir nhit 86d chay vao trong duong dng hdi lwu thir nhét 91.
Luong thanh phan nhe ctia diu nhe chay vao trong duong dng hdi luu tht nhét 91

dugc xac dinh phu thudc vao tbe do chuyén héa hodc tuong tu. Thc la, van dao
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chidu 90 dugc diéu chinh dé cép thanh phén nhe cua dau nhe co6 lugng ma dat
duoc tac dung rira x6i di d6i voi sap dd bam vao va tich tu trong bo phén lam

ngudi thir nhat 86a hodc & phia trudce cia no.

Néu van dao chiéu 90 dugc dao chiéu theo cach nay, thanh phén nhe cua
dau nhe c6 lwong dinh trude chay vao trong dudng éng hoi luu thir nhit 91, va tiép
tuc chdy vao trong mat trén (phia bén trén) cua thung tach pha 16ng-hoi thi hai
85b & phia trén vi tri hoi luu tir duong 6ng hdi luu thir hai 85¢ qua duong dng hdi
luu tht nhat 91. Sau dé, vi diém duc (CP) cua thanh phﬁn nhe ctia diu nhe ma
chay vao trong thung tdch pha léng-hoi thir hai 85b qua dudong dng hdi luu thi
nhét 91 thép hon so véi nhiét 4o dau ra cia bd phan lam ngudi thu nhét 86a, sap
bam dinh vao mdt trén cia thung tach pha long-hoi thir hai 85b, sap bam dinh vao
phan bén trong ciia dudng 6ng ndi théng 87, va sap bam dinh vao bo phan lam
nguoi thir nhét 86a c6 thé dugc lam néng chay lai va bi rira xdi v6i thanh phﬁn nhe

ctia ddu nhe. Nigoai ra, ¢6 thé ngdn chdn sép khong bdm dinh tr¢ lai.

Ngoai ra, vi sp bam dinh vao mat trén cua thung tach pha long-hoi thtr hai
85b hoic dudong dng nbi thong 87 1a khong dang ké va phén I6n sap bam dinh vao
b phan 1am ngudi thir nhét 86a, sap bam dinh vao bd phan lam ngudi tht nhét 86a

hau nhu dugc 1am nong chay lai va duge rira x0i bdi thanh phan nhe cia diu nhe.

Ngoai ra, mdc du thanh phén ning cia dau nhe dwgc tai tudn hoan dén
thung tach pha ldng-hoi thir hai 85b bang duong éng hdi luu thtt hai 85¢ va thanh
phan nhe ctia ddu nhe duoc tai tudn hoan dén thung tach pha long-hoi thir hai 85b
bing dudng éng hdi lyu thir nhat 91, vi thanh phan ning cta dau nhe duge nap vao
trong phin bén trong ctia 16p vét liéu nap 93 hoic vao trong phan dinh bén trén 16p
vat liéu nap 93 va thanh phén nhe cta dau nhe dugc nap vao trong mat trén ¢ phia
trén vi tri hdi luu tur duong 6ng hdi lvu th hai 85e, cac thanh phén ndng va thanh
phan nhe nay khong tron 13n véi nhau. Do vay, thanh phan ning cta ddu nhe duoc
ngdn khong bi cudn vao thanh phin nhe cta diu nhe va chay vé phia bd phan tach

pha 16ng-hoi thit nhét 86.

Theo phuong 4n ctia sdng ché, vé thoi gian trong do thanh phan ning cua
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du nhe duoc tai tudn hoan dén thing tach pha 16ng-hoi thir hai 85b boi dudng dng
hoi luu thr hai 85¢ hodc thanh phan nhe ctia dau nhe duoc hdi luu (duge cdp) dén
thing tach pha long-hoi thi hai 85b bdi duong dng hdi luu thi nhét 91, trudng
hop khéi dong bd phan tong hop FT 5 duge md ta dudi day nhu mot vi du.

Trong qua trinh khéi dong bo phan tong hop FT 5, dé 1am giai doan trude
giai doan cép khi ngudn (khi tong hop) dén 10 phan ung 30, cu thé 13, khi nito
duoc tudn hoan trong hé thdng 16 phan tng 30 giit huyén phu dic, va nhd d6 dong
huyén phti ddc duge dam bao. Mic dit phan tng tdng hop FT khong dién ra & giai
doan nay, mot phan dau ning c¢6 trong hydrocacbon 16ng ma tao thanh huyén phu
dic bay hoi va bi cudn vao thanh phan xa khi ¢ khi nito, ma 1am thanh phén chinh,
duoc xa ra tir phan dinh ctia than 16 phan tng 80 dén duong bng tach 83.

Vi dau ning gan nhu khéng chira thanh phan nhe duoc sir dung dudi dang
hydrocacbon 16ng ma tao thanh huyén phu dic & qué trinh khoi dong, hiém khi
thanh phan nhe trong dau ning dugc xa ra tir duong dng tach 83, va do vay, luong
thanh phan nhe ciia dau nhe dugc ngung tu béi bd phan 1am ngudi 1a rat it. Vi li do
nay, trong qué trinh tudn hoan khi nito, sép d& bam dinh vao bd phan lam ngudi
thir nhat 86a hoic tuong tu. Dé ngan chin sy bam dinh cua sap, trong thoi gian
hoat dong trong d6 su tudn hoan khi nito duoc thuc hién, thanh phén nang cua dau
nhe dugc Iuu gitt trude trong thung tich pha 1ong-hoi thtr hai 85b ¢6 thé duoc tai
tudn hoan dén thung tach pha I6ng-hoi thtr hai 85b béi duong éng hdi luu thit hai
85e, va thanh phan nhe cta ddu nhe duoc luu gilt trude trong thung tach pha
16ng-hoi thir nhét 86b c6 thé duge tai tudn hoan dén thung tach pha long-hoi thir
hai 85b bdi duong dng hdi luu thir nhit 91.

Trong giai doan khéi dong ctia bo phan tong hop FT 5, tiép theo, su cip khi
téng hop dén 16 phan ting 30 dugc bit ddu. Néi chung, ngay ca néu viéc cép khi
tong hop dugc bit dau, viée dat tde do chuyén héa phan tng dén gia tri cua qua
trinh hoat dong thong thuong khong duoc thyc hién lam cho phan tmg tong hop
FT la phan (mg tda nhiét khong dat dén trang thai khong 6n dinh, nhung qué trinh

hoat dong gia tang dan téc do chuyén hoa phan ung dugce thuce hién. Ngay & giai
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doan nay, su san sinh hydrocacbon méi 1a it hon nhiéu so véi qua trinh hoat dong
thong thuong. Ngoai ra, vi nhiét d6 phan tng dwoc dat thap, sé nguyén tir cacbon
clia hydrocacbon dugc tao ra tré nén 16n twong duong véi chi s§ ciia phan tng

téng hop FT (hydrocacbon nang dugc tao ra voi quy mé twong dbi 16m).

Do vay, ngay ca trong thdi gian hoat dong nay, sap c6 thé bam dinh vao bd
phan 1am ngudi ctia bd tach pha léng-hoi 36. Do vdy, dé ngin chin sy bam dinh
clia sap trong thoi gian nay, thanh phan ning ctia ddu nhe dugc luu gitt trude trong
thung tich pha 16ng-hoi thit hai 85b c6 thé dugc tai tudn hoan dén thing tach pha
16ng-hoi thtr hai 85b qua dudng dng hdi luu thir hai 85e, va thanh phan nhe cua
dau nhe dugc lwu gitr trude trong thung tach pha long-hoi thir nhét 86b c6 thé dugc
tai tudn hoan dén thiing tach pha l6ng-hoi thit hai 85b qua dudng éng hdi luu thir
nhat 91.

Noi chung, thoi gian trong d6 sap bam dinh vao bo phan lam ngudi (vi du,
bo phan 1am nguoi thir nhit 86a) ctia bd tach pha long-hoi 36 1a khoang thoi gian
trong d6 phan tmg tong hop FT gin nhu khong dién ra va giai doan trong do tdc do
chuyén héa phan tng 1a bing hodc nhé hon 20%, va cu thé 1a giai doan trong do
sap bam dinh dé dang 1 giai doan trong d6 phan ting tong hop FT gin nhu khong
dién ra va giai doan trong d6 tbc d6 chuyén héa phan ung 1a bing hodc nhé hon
10%. Do vy, theo phuong 4n clia sang ché, vé khoang thoi gian trong dé thanh
phén ning cta dau nhe dugc téi tudn hoan dén thing tich pha 16ng-hoi thir hai 85b
qua dudng dng hoi luu thir hai 85¢ va thanh phan nhe cta dau nhe duge tai tudn
hoan dén thung tach pha long-hoi thir hai 85b qua dudng éng hdi luu thir nhét 91,
khoang thoi gian trong d6 phan tmg téng hop FT gan nhu khong din ra va téc do
chuyén héa phan ting 14 bang hodc nhé hon 20% la duge wu tién, va khoang thoi
gian trong d6 phan ung tong hop FT gin nhu khong dién ra va téc do chuyén hoa

phan mg 1a bang hozc nhd hon 10% 1a duoc dic biét wu tién.

Trong khoang thoi gian néu trén, su tai tudn hoan thanh phin ning cta dau
nhe qua duong éng hdi luu thir hai 85 va sy tai tudn hoan ctia thanh phan nhe ctia

dau nhe qua duong dng hdi luu thir nhit 91 ¢ thé dugc thuc hién trong thoi gian
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bat ky. Vi dy, su tai tudn hoan cua thanh phﬁn ndng cua dau nhe va su tai tudn
hoan cda thanh phén nhe cta du nhe c6 thé khong dugc thuc hién & thoi diém bit
dau qua trinh khéi dong, nhiét do dau ra ctia bd phan 1am ngudi 86a dugc gidm sét,
va su tai tudn hoan cta thanh phén ning cla dAu nhe va sy tai tudn hoan cta thanh
phin nhe ciia dau nhe c6 thé duoc bit dau & giai doan ¢ d6 thdy co su gia tang

nhiét do.

Mait khéc, & giai doan ¢ do su tuan hoan khi nito dugc thuc hién; su tai
tudn hoan cta thanh phé‘ln ndng cua dau nhe va sy tai tudn hoan cua thanh phén nhe
ctia dau nhe c6 thé dugc bit du, su cip khi tdng hop c6 thé duge bét diu sau do,
tbc do chuyén hoéa phan Gmg c6 thé duoc gia ting, va su tai tudn hoan cua thanh
phén nang cua dau nhe va sy tai tudn hoan cta thanh phén nhe cua dau nhe c6 thé
dugc thue hién lién tuc cho dén khi toc do chuyén hoéa phan tng dat 20%. Theo
phuong an nay, sy bdm dinh clia sép vao bo phan lam ngudi c6 thé duge ngan chin

mat cach hi¢u qua.

Mat khac, & giai doan & d6 tde do chuyén hda phéan g dat 10%, vi du, su
tai tudn hoan ciia thanh phan ning cta diu nhe va sy tai tudn hoan cia thanh phan
nhe ctia ddu nhe c6 thé bi dimg lai. Ngoai ra, tiiy thudc vao cac trudong hop, ngay
ca & giai doan & do tbe do chuyén héa phan Ung vuot qua 20%, su tai tudn hoan
ctia thanh phan ning ctia dau nhe va sy tai tudn hoan cia thanh phan nhe cia dau
nhe ¢6 thé tiép tuc. Tuy nhién, n6i chung, néu tdc do chuyén hoa phan tng vuot
qua 20%, su bam dinh cua sap dén bo phéan 1am ngudi thtr nhét 86a hodc cac bd
phan khac khong xay ra nita ngay ca khi su tai tudn hoan cta thanh phan ning cia
dau nhe va sy tai tudn hoan ciia thanh phan nhe ctia ddu nhe bi ngimg lai. Nguoi ta
cho rang diéu nay 13 bai vi su san xuét hydrocacbon nhe béi phan tmg tong hop FT
gia tang, lwong thanh phan nhe ctia diu nhe ma ngung tu trong bd phéan lam ngudi
thtr nhat 86a va chay qua bd phan l1am ngudi thu nhit 86a gia tdng, va tac dung
"rira x0i" trd nén ¢6 hidu qua.

Sy tai tudn hoan ctia thanh phén ndng cua dau nhe va su tai tudn hoan cta

thanh phén nhe ciia dau nhe c6 thé duoc thuc hién hodc bi ngung lai theo tbc do
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chuyén hoa phéan tng nhu duoc néu & trén bang cach giam sat lién tuc hodc dinh
ky tdc do chuyén hoa phan tng trong 10 phan tng 30. Ngoai ra, bang cach gidm sat
nhiét do dau ra cua bd phén lam ngudi th nhéit 86a, su tai tudn hoan cta thanh
ph?m ndng cua dau nhe va sy tai tudn hoan cta thanh phén nhe ctia dau nhe c6 thé

duogc thuc hién hoac bi dung lai.

Ngoai ra, nhiét do dau ra cta bd phén lam ngudi thu nhét 86a c6 thé duogc
giam sat lién tuc boi, vi du, bd cam bién nhiét d6 (khong duoc thé hién) dugc bd
tri & dudng 6ng thir nhat 86¢. Thoi diém bt ddu su tai tudn hoan cta thanh phén
nhe ctia dau nhe dén duong 6ng hdi luu the nhét 91 c6 thé dugc xé4c dinh phu
thudc vao nhiét do du ra. Hon nita, néu su tai tudn hoan cia thanh phén nhe cia
dau nhe dén duong 6ng hdi luu thi nhit 91 duge thue hién, hiéu quéa cua no cb thé
duge xac dinh dua vao nhiét 6 dau ra, va toe do dong cta thanh phén nhe cta dau
nhe dugc tai tudn hoan cling c6 thé duoc diéu chinh trén co s ndy. Ngoai ra, tbt
hon 1a do diém duc cua thanh phﬁn nhe ctia ddu nhe ma duoc tai tudn hoan va xéac

nhan rang di€ém duc nay thap hon so v&i nhiét do dau ra.

Tiép theo, bd cit phan doan thir nhit 40 chung cit phan doan diu ndng
duoc cdp qua bd tach chit xuc tac bén ngoai 34 tir 10 phan ing 30 nhu duge néu &
trén, va hydrocacbon 16ng dugc cip qua bd tach pha 1éng-hoi 36, va tach dau ndng
va hydrocacbon 1ong thanh phéan cit naphta (diém s6i thdp hon khoang 150°C),
phan chung cat giita (diém s6i cua phan nay ndm trong khoang tir 150°C dén
360°C), va phén cét sap (diém soi cia nd vuot qua 360°C). Hydrocacbon long (chu
yéu la Cy, hodc hon nita) cia phén cat sap thu duogc tir day cua bd cat phan doan
thtr nhit 40 dugc chuyén dén 10 phan ung hydrocrackinh phdn cit sap 60,
hydrocacbon 16ng (chi yéu 1a C;; dén C,;) ciia phan chung cét gifra thu duoc tir
phén gitta ctia bo cit phan doan thir nhit 40 dugc chuyén dén 16 phan tng xur ly
phan chung cét gitra bang hydro 61, va hydrocacbon Jong (chu yéu 1a Cs dén Cyo)
clia phan cét naphta thu dugc tir phan bén trén ciia bd ct phan doan thir nhat 40

duoc chuyén dén 10 phan tmg xir Iy phin cét naphta bang hydro 62.

Lo phan ting hydrocrackinh phan cit sap 60 hydrocrackinh hydrocacbon
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16ng (khoang Cy, hodc hon nita) ctia phan cét sap c6 sd nguyén tir cacbon 16n, ma
duoc cip tir day ciia bd cit phan doan thir nhét 40, sir dung khi hydro duoc cip tir
néu trén bo tach hydro 26, d& 1am giam sb nguyén tir cacbon ciia hydrocacbon dén
bang hoic nhé hon 21. Trong phan tmg hydrocrackinh nay, hydrocacbon cé sb
nguyén tir cacbon nho va trong lugng phan tir thdp duogc tao ra bing cach pha vo
céc lién két C-C ctia hydrocacbon cé s6 nguyén tir cacbon 16n, nho sir dung chét
xtc tic va nhiét. San pham chira hydrocacbon long dugc hydrocrackinh béi 10
phan g hydrocrackinh phan ct sap 60 dugc tach thanh khi va chét long trong bo
tach pha léng-hoi 63, hydrocacbon léng dwogc tach khéi san phdm dugc chuyén
dén bo cit phan doan thir hai 70, va thanh phan khi (chira khi hydro) da tach khoi
san pham duoc truyén dén 16 phan tmg xtt Iy phin chung cét giita bang hydro 61

va 16 phan ting xtr Iy phan cit naphta bang hydro 62.

Lo phan tig xtr Iy phan chung cit gitta bang hydro 61 x Iy hydro déi véi
hydrocacbon 16ng (C,; dén C,;) ciia phin chung cét gitta ¢6 sb nguyén tr cacbon
nam & khoang gita, ma da duoc cip tir phin gitra cia bd cit phan doan thir nhét 40,
st dung khi hydro dugc cdp qua 16 phan tmg hydrocrackinh phin cét sap 60 tir bo
tach hydro 26. Trong phan tng xir ly bing hydro nay, dé thu dﬁqc hydrocacbon no
mach nhanh dé nang cao kha nang chay & nhiét do thép dudi dang nhién li€u géc
diu nhién liéu, hydrocacbon léng dwoc ddng phan hoa bing hydro, va
hydrocacbon khong no cé trong hydrocacbon long néu trén duoc hydro hoa dé trg
nén bo hoa. Hon nita, cac hop chit duge oxy héa, nhu rugu c¢6 trong hydrocacbon
néu trén, dugc hydro héa va dugc chuyén héa thanh hydrocacbon no. San phém
chira hydrocacbon 16ng dugc xtr Iy bang hydro theo cich ndy duoc tach thanh khi
va chat 1ong trong bo tach pha 16ng-hoi 64, hydrocacbon léng duogc tach khoi san
phim duoc truyén dén b cit phan doan thtr hai 70, va thanh phan khi (chira khi
hydro) da tach khéi san pham duoc tai st dung cho céc phén tng hydro hoa néu

trén.

Lo phan tng xi Iy phan cét naphta bang hydro 62 xir ly hydro cho

hydrocacbon 16ng (C o hodic nhé hon) ctia phan cét naphta ¢ sé nguyén tir cacbon
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nho, ma da dugc cp tir phan bén trén ciia bo cit phan doan thir nhat 40, sir dung
khi hydro duoc cip qua 16 phan ung hydrocrackinh phan cit sap 60 tir bd tach
hydro 26. Két qua 14, hydrocacbon khong no va cac hop chit duoc oxy héa, nhur
ruou, ma co trong phan cét naphta da cip, duoc chuyén héa thanh hydrocacbon no.
San pham chira hydrocacbon long dwoc xir Iy hydro theo cach nay dugc tach thanh
khi va chat 1ong trong bo tach pha léng-hoi 65, hydrocacbon léng dugc tach khoi
san phdm dugc chuyén dén bo lam 6n dinh naphta 72, va thanh phan khi (chtra khi
hydro) da dugc tach khoi san pham duoc sir dung lai cho cic phan tmg hydro hoa

néu trén.

Tiép theo, bo cét phéan doan thr hai 70 chung cAt phan doan hydrocacbon
léng dugc hydrocrackinh va duge xt ly hydro trong 10 phan tng hydrocrackinh
phin cat sap 60 va 10 phan tng xir Iy phan chung cét giita bang hydro 61, nhu
duoc md ta & trén, thanh hydrocacbon c¢6 s6 nguyén tir cacbon bang hoic nhé hon
C1o (diém s6i ctia n6 thap hon khoang 150°C), phan cit diu hoa (c6 diém soi ndm
trong khoang tir 150 dén 250°C), phan cét diu gazoin (c6 diém sbi nim trong
khoang tir 250 dén 360°C), va phén cét sap khong duoc crackinh (c6 diém soi 16n
hon 360°C) tir 16 phan ting hydrocrackinh phéan cit sap 60. Phan cét dau gazoin thu
duoc tir phé“ln dudi cua bd ct phén doan thr hai 70, va phén cAt dau hoa thu duoc
tir phan gitta ctia bo cAt phan doan thir hai 70. Mt khac, hydrocacbon c6 sb
nguyén tir cacbon bang hozc nhé hon Cjy thu duge tir phan dinh ctia bd cét phan

doan thtr hai 70, va duoc cép dén bd 1am n dinh naphta 72.

Hon nita, bo lam 6n dinh naphta 72 chung cét hydrocacbon c¢6 sb nguyén
tir cacbon bang hodc nhé hon C;o ma da duoc cip tir 10 phan Gng xu Iy phin cat
naphta bang hydro 62 néu trén va bo cit phan doan tht hai 70 dé tach va tinh ché
naphta (Cs dén Cyo) lam san phém. Két qua 1a, thu dugc naphta c6 do tinh khiét
cao tir day cia bo lam On dinh naphta 72. Mt khac, khi bét lira khong phai san
phim mong mudn, ma chra hydrocacbons c6 sb nguyén tir cacbon bang hoic nhé
hon sb nguyén tu cacbon dinh trudc (C4 hoac nhd hon) lam thanh phén chinh,

duoc xa ra khéi phan dinh ctia bd 1am 6n dinh naphta 72. Khi bét lira nay duoc nap
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vao trong phuong tién d6t bén ngoai (khong dugc thé hién), bi dét, va sau do duge
giai phong ra ngoai moi truong.

Theo thiét bi san xuit hydrocacbon ciia mét phuong an cua sang ché va
quy trinh san xudt st dung thiét bi nay, phin giita bén trong thung tach pha
16ng-hoi thir hai 85b ctia bd phan tach pha léng-hoi thir hai 85 dugc trang bi 16p
vat liéu nap 93, va thung téch pha 1éng-hoi thtr hai 85b dugc trang bi duong éng
héi Iuu thir hai 85 ma hdi luu thanh phan ning ctia dau nhe dugc x4 ra tir ddy cua
thung tach pha 1éng-hoi thit hai 85b dén phan bén trong cta 16p vat liéu nap 93 cua
thung tach pha 16ng-hoi thi hai 85b hodc dén phéan dinh bén trén 16p vat lidu nap
93. Nhu vay, hoi, giot, hodc cac dang khac trong thanh ph?m ndng trong
hydrocacbon dugc nap vao c6 thé duoc hip thu tét trong thanh phan ning cta dau
nhe bing cach cho thanh phan khi trong hydrocacbon dugc nap vao trong thung
tach pha 16ng-hoi thir hai 85b va thanh phéan ning ctia ddu nhe duoc hdi luu dén
phan bén trong va 16p vat lidu nap 93 hodc dén phan dinh bén trén 16p vat liéu nap
93 tiép xtc 1éng-hoi v&i nhau & 16p vat liéu nap 93. Diéu nay c6 thé ngin can
thanh phan ning, 14 thanh phan sép trong hydrocacbon, khong bi thoat ra ngoai
phdn dinh cta thing tach pha l6ng-hoi tht hai 85b duéi dang hoi, giot, hodc dang
tuong tu, va chay vé phia bo phan tach pha 16ng-hoi thir nhit 86 & giai doan sau

cung.

Ngoai ra, vi thung tach pha 16ng-hoi thtr nhit 86b cta bo phén tach pha
16ng-hoi thtt nhét 86 c6 dudng dng hdi luu thir nhat 91 ma hdi luu thanh phén nhe
cltia dau nhe dugc x4 ra tir day cia thung tach pha 16ng-hoi thir nhét 86b dén mat
trén & phia trén vi tri hoi luu tir duong 6ng hoi Iuu thtr hai 85e trong thung tach
pha 1ong-hoi thtr hai 85b, sap c6 thé dugc ngan chin khong bam dinh vao phén
nim gitta mat trén & phia trén vi tri hdi luu tir duong 6ng hdi luu thir hai 85¢ trong
thing tach pha long-hoi thir hai 85b, va b phan lam ngudi thit nhat 86a, va sap da

bam dinh c6 thé dugc loai bo.

Hon nita, ngay ca khi qud trinh véan hanh dy phong kéo dai duoc thuc hién,

dudng 6ng hoi luu thit hai 85e dugc b tri dé nho d6 giit cho thanh phin sép khéng
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nam trong hydrocacbon ma chay ra ngoai phan dinh cta thung tach pha long-hoi
thir hai 85b va ngin chin thanh phan sap khong chay vé phia bo phan tach pha
Iong-hoi thir nhat & giai doan sau ciing. Nhu vy, thanh phan sp c6 thé duoc ngin
chian khong bi ngung tu trong thanh phan nhe cta ddu nhe ma luu théng va tun

hoan qua dudng 6ng hoi luu thir nhét 91.

Do vay, céc van dé kem theo su bam dinh sép co thé duogc ngdn chan hitu
hiéu hon ma khong gdy ra sy giam toc d6 van hanh cta bd phéan téng hop FT,

khong 1am mé rong phuong tién, va khong gia ting cac chi phi vé phuong tién.

Ngoai ra, & bo phan lam ngudi 95 trong duong 6ng hdi luu tht hai, thanh
phén nang cua dau nhe dugc van chuyén btl‘,l' bom 94 dugc lam ngudi dén nhiét do
dich béng hodc cao hon 80°C, trong d6 nhiét do dich la béng hodc thép hon so véi
nhiét d dinh trudc dugce sinh ra boi by phan lam ngudi thir hai 85a cla bd phan
tach pha 16ng-hoi thit hai 85. Nhu vay, thanh phéan ning ctia ddu nhe duge hdi luu
dén phan bén trong ciia thing tach pha 16ng-hoi thtr hai 85b ¢6 thé duoc ngan chén
khong bi bay hoi va chay vé phia by phan tach pha 1ong-hoi thir nhét 86. Tuc 1a, vi
nhiét d0 cua thanh phén ndng cua dau nhe dugc bom bdi bom 94 tdng 1é€n do nhiét
clia qué trinh nén, nhiét do ctia thanh phan ning cé xu huong ting cao hon so véi
nhiét do cia thanh phan x4 ma chay vao trong thung tich pha long-hoi th hai 85b
tir b phan lam nguoi tht hai 85a. Tuy nhién, dé 1am thanh phan ning cua diu nhe-
dugc lam ngudi bodi by phan lam ngudi 95 trong dudng 6ng hdi luu tht hai, thanh

phan ning cta dau nhe c6 thé duoc ngan khong cho bay hoi nhu dugc néu ¢ trén.

Ngoai ra, theo phuong 4n néu trén, quy trinh san xudt theo sang ché dugc
thuc hién bé‘ing cach st dung bd phén téng hop FT 5 trong d6 bd loc 52 ma loc
huyén phu dic duoc bd tri trong thiing tuyén 50 ctia bo tach chét xuc tac bén ngoai
34. Tuy nhién, sang ché khong bi gi6i han & do, va hydrocacbon c¢6 thé dugc tao ra
béng cach su dung bd phén téng hop FT 100 dugc trang bi co cAu tach chat xuc tac
bén trong trong d6 b loc 52 dugce bd tri trong 10 phan tng 30, nhu duge thé hién

trén FIG. 3.

B phan tong hop FT 100 dugc thé hién trén FIG. 3 khéc v6i bd phan tong
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hop FT 5 dugc thé hién trén FIG. 2 & chd, thay vi bd tach chét xuc tac bén ngoai 34,
bd loc 52 duge bd tri trong 10 phan ung 30 va co cAu tach chét xuc tac bén trong
dugc hinh thanh trong 10 phan tng 30. Co cdu tich chét xtic tic nay co két cdu
hoan toan giéng nhu két cdu trong d6 bo loc 52 duogc b tri trong thung tuyén 50

ctia bd tach chit xtc tic bén ngoai 34 dugc thé hién trén FIG. 2 1a b phén chinh.

Ngoai ra, d 1am bo phén tong hop FT ma thuc hién quy trinh san xuét theo
sang ché, bo phén tong hop FT nay sir dung kiéu bén ngoai va kiéu bén trong lam
co cdu tach chat xuc tac ciing c6 thé duoc sir dung. Ttc 13, quy trinh san xuét theo
sang ché co thé duoc thuc hién bang cach sir dung bd phan téng hop FT c¢6 két cdu
bao gdm b tach chit xuc tac bén ngoai 34 dugc thé hién trén FIG. 2 va gdm c6 bd

loc 52 trong 10 phan ting 30 nhu dugc thé hién trén FIG. 3.

Hon nita, theo phuong 4n néu trén, khi ty nhién dugc st dung cho
hydrocacbon nguyén liéu duge cdp dén hé thdng tdng hop nhién lidu l16ng 1. Tuy
nhién, vi dy, hydrocacbon nguyén li¢u khac, nhu atphan hodc can dau, c6 thé duoc

st dung.

Ngoai ra, mic di co ché trong d6 quy trinh san xut theo sang ché duoc
thuc hién sir dung hé thdng tong hop nhién liéu léng 1 da duoc mo ta theo phuong
an néu trén, sang ché co thé dugc 4p dung cho quy trinh san xut hydrocacbon ma
téng hop hydrocacbon bang cach tiép xuc véi khi tng hop it nhét 1a ¢6 khi hydro
va khi cacbon monoxit 1am thanh phan chinh va huyén phil ddc chira cdc hat chat

xuc tac.

Mic du phwong 4n theo sang ché da dugc mé ta chi tiét & trén voi viee
tham khao céc hinh v&, két cdu cu thé khong bi gi6i han & phuong 4n nay, va con
bao gdm céc su thay dbi vé thiét két hoac teong tr ma khong tréch khoi pham vi
clia sang ché.

Vi du thye hién sang ché
Trong 16 phan ung tang huyén phu dic cot bot khi 30 duge thé hién trén

FIG. 2, qué trinh hoat dong véi tc do chuyén hoa cacbon monoxit thip hon nhidu
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so vOi trong qué trinh hoat dong thong thuong duogc thuc hi¢n nhu 1a giai doan
khoi dong.

O day, truong hop trong d6 dudng éng hdi luu thir nhit 91 ¢6 mot dau (dau
cudi) duge ndi v6i phan dinh bén trén 16p vat liéu nap 93 cua thung tich pha
léng-hoi thir hai 85b nhu dugc thé hién bang duong nét dam trén FIG. 2 dugc coi
1a vi du thtr nhét.

Ngoai ra, trudng hop trong d6 duong éng hdi luu thir nhét 91 ¢6 mot dau
(ddu cudi) dugc nbi v6i dudng dng nbi thong 87 (duge nbi truc tiép véi bd phan
lam nguoi thir nhét 86a) nhu dugc thé hién boi dudng nét dut trén FIG. 2 duoc coi

la vi du th hai.

Ngoai ra, truong hop trong d6, trong két ciu thiét bi duoc thé hién trén FIG.
2, sut tai tudn hoan ciia thanh phén ning cua dau nhe nho duong dng hdi luu thir
hai 85e dugc duoc thuc hién va chi thuc hién su tai tudn hoan cta thanh phén nhe
ctia ddu nhe dén thung tach pha léng-hoi thtr hai 85b nhd dudng éng hdi luu thi

nhét 91 dugce coi 1 vi du so séanh thtr nhat.

Hon nita, trudng hop trong d6 ca su téi tudn hoan cta thanh phdn nhe cua
dau nhe theo dudng dng hdi luu thir nhit 91 14n sy ti tudn hoan cia thanh phén
ning cta du nhe theo duong éng hdi luu thir hai 85¢ khong dugc thuc hién dugc

coi la vi du so sanh thir hai.

Trong céc vi dy tuong tmg néu trén, khi tdng hop (ty 16 mol CO:H, = 1:2)
duoc cp tir bd phén san xuét khi tong hop dudi dang nguyeén liéu duoc cép dén 10
phan ung t?mg huyén phu déc cot bot khi 30, qua trinh van hanh duoc thuc hién
v6i nhiét do phan tng nim trong khoang tir 180°C dén 190°C, va téc do chuyén
hoa phan ung cua cacbon monoxit khi cacbon monoxit di qua 16 phan Gng 30 dugc
dat tir 5% dén 10%.

Trong céc vi du néu trén, sau 72 gid ké tir khi bit ddu hoat dong, nhiét do
dau ra cta bd phan lam ngudi tha nhét 86a duoc do, va thanh phén nhe cua dau

nhe ma di ra khoi by phan 1am ngudi thi nhét 86a duoc léy mau va cac dic tinh

-45-



19613
ctia n6 duoc quan sat bang mét thuong.

Két qua la, & ca vi du tht nhét va vi du tht hai, dd xac nhan réng khong
thdy c6 su gia tang nhiét do d4u ra cta b phan 1am ngudi thir nhét 86a va bo phan
lam ngudi thir nhat 86a lam tét chic ning clia no. Ngoai ra, dd x4c nhén ring cac
thanh phan nhe cta diu nhe dugc liy 1am mAau 1a trong sudt va thanh phan sép
khong hoa rin ma hoa tan trong thanh phan nhe cua dau nhe. Do vay, & ca vi du
thtr nhat va vi du thtr hai thiy ring khong xay ra su bam dinh ctia sp trong b
phén lam ngudi thr nhét 86a va bd phén lam ngudi thu nhét 86a thuc hién chirc

nang cua no binh thuong.

Mit khac, & vi du so sénh thir nhat, khéng quan sat thdy su gia ting nhiét
do dau ra cia bd phén [am ngudi thi nhét 86a, nhung théy ¢6 su van duc & thanh
phén nhe ciia dau nhe duoc ldy lam mau. Ngudi ta cho ring diéu nay 1a béi vi su
tai tudn hoan cua thanh phan ning ciia ddu nhe bsi dudong 6ng hdi luu thir hai 85e
khong dugc thuc hién & vi du so sanh thir nhét; do vay, téng luong thanh phén sap
ma di chay vé phia b phén tach pha léng-hoi thir nhit 86 gia ting trong mot
khoang thoi gian va do d6 sy hoéa rén thanh phan sap bat dau xuét hién trong

hydrocacbon ma da di qua by phan 1am nguoi thi nhit 86a nay.

Nghia 13, ngudi ta cho ring didu nay 1a boi vi sy téi tudn hoan cua thanh
phin nang ctia dau nhe theo dudng 6ng hoi luu thir hai 85e dugce thuc hién ¢ vi du
thtr nhat va vi du thir hai; do vay, téng luong thanh phan sap ma chay vé phia bo
phan tach pha 16ng-hoi thir nhit 86 hau nhu khong gia ting va do d6 thanh phan
sap khong hoa rén trong hydrocacbon ma da di qua bd phan lam ngudi thir nhét

86a nhu dugc néu & trén va dugce duy tri & trang théi hoa tan.

Ngoai ra, trong vi du so séanh thir hai, nhiét do dau ra cua bd phan lam
ngudi thir nhit 86a di ting lén nhiéu. Nguoi ta cho rang diéu nay 1a béi vi su tai
tudn hoan cta thanh phin ning cua dau nhe theo dudng 4ng hdi luu thir hai 85¢
khong dugce thuc hién ngay trong vi du so sanh thtr hai; do vay, téng lugng thanh
phén sap ma da chay vé phia by phan tach pha 16ng-hoi thir nhit 86 gia ting trong

mot khoang thoi gian va boi vi su tai tuan hoan cuia thanh phan nhe cua dau nhe
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theo duong 6ng hdi lwu thtr nhit 91 khong dugc thuc hién; do vay, gén nhu khong

dat duoc tac dung rira xb1 sap bam dinh vao bd phan lam ngudi thir nhét 86a.

Nhu duge md ta & trén, rd rang 13, néu sy hoat dong trong d6 téc do chuyén
hoa phan mg cta cacbon monoxit 13 thp dugc thuc hién trong 16 phan ting ting
huyén phu dac cot bot khi 30, hi€u suét lam ngudi cia bd phan lam nguoi thir nhét
86a co thé duoc giit twong duong véi hidu sudt 1dm ngudi trong qué trinh hoat
dong thong thuong bing cach tai tudn hoan thanh phan nang cta dau nhe theo
duong dng hdi luu thir hai 85¢ va tai tudn hoan thanh phan nhe cta dau nhe theo

duong dng hoi luu thir nhét 91.
Kha nang Umg dung trong cong nghiép

Sang ché dé cap dén thiét bi san xudt hydrocacbon va quy trinh san xuét
hydrocacbon bang phan ting tong hop Fischer-Tropsch str dung 10 phan tng ting
huyén phu dic cot bot khi,

Theo sang ché, cac van d& gay ra boi sy sap bam dinh vao b phan lam
ngudi ctia bd tach pha léng-hoi trong qué trinh hoat dong khong 6n dinh c6 thé
dugc ngédn chén.

Céac ki hiéu chi dan

1: hé thong tong hop nhién liéu 1ong

5: b0 phén tong hop FT

30: 16 phan tmg ting huyén phu dic cot bot khi (10 phan tng)

36: bo tach pha 1dng-hoi

82: phan pha khi

83: dudng dng tach

84 : bd phan trao ddi nhiét

85: bd phén tach pha léng-hoi thir hai

85a: bd phan lam ngudi thir hai

85b: thung tach pha 1dng-hoi thir hai

85e: duong 6ng hdi luu thir hai (duong dng hdi luu thi hai)

86: bd phan tach pha 1ong-hoi thir nhat
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86a: by phan lam ngudi thu nhét

87: dudong dng ndi thong

91: dudng dng hdi luu thir nhét (dudng dng hdi luu thir nhat),
93: 16p vat liéu nap

94: bom

95: bd phan 1am ngudi trong dudng dng hdi luu thit hai
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YEU CAU BAO HQ

1. Thiét bi san xuét hydrocacbon dé san xuit hydrocacbon bang phan tmg tong hop

Fischer-Tropsch, thiét bi san xuét hydrocacbon nay bao gom:

10 phan Gng ting huyén phil dac cot bot khi dwgc tao két cAu chira huyén

phii ddc chira cac hat chét xuc tac va hydrocacbon 16ng trong do;

bd tach pha long-hoi co6 bd phén tach pha 1dng-hoi thur nhit va bo phan tach
pha 16ng-hoi thtr hai, mdi by phan tach pha léng-hoi nay bao gébm bd phan lam

ngudi va thung tach pha long-hoi;

16p vét lidu nap dugc dat ¢ phan giita bén trong thing tach pha 1ong-hoi
ctia by phén tach pha long-hoi tht hai,

dudng 6ng hdi luu thir nhat 14 dé hdi luu mot phan thanh phan nhe cua dau
nhe dugc xa ra tur ddy cua thung tach pha long-hoi cia b phén tach pha long-hot

thir nhat dén thing tach pha Iéng-hoi ctia bo phan tach pha long-hoi thir hai; va

duong dng hoi luu thir hai 14 dé hdi lwu mot phan thanh phan ning cta dau
nhe dugc xa ra tir ddy cuia thung tach pha 1dng-hoi ctia by phan tach pha 1dng-hoi
thir hai dén phan gitra cta thung tich pha long-hoi ctia bo phén tach pha l6ng-hoi
thir hai,

trong d6 bd phéan tach pha long-hoi thir hai duoc tao két cau dé lam ngudi
hydrocacbon dang khi dugc tach ra tir phan pha khi & bén trén huyén phu dic trong
10 phan mg bang cach st dung b phan 1am ngudi ctia bd phan tach pha long-hoi
thir hai va hoa 1ong mot phan hydrocacbon dang khi duoc 1am ngudi trong thing
tach pha 16ng-hoi ctia bd phéan tach pha léng-hoi thir hai,

trong do bd phén tach pha 1dng-hoi thu nhét dugc tao két ciu dé lam nguoi
hydrocacbon dang khi dugc x4 ra tir ddy cta thung tach pha long-hoi cua by phan
tach pha léng-hoi thtr hai st dung by phén lam ngudi ctia by phén tach pha
16ng-hoi thir nhét va héa 1ong mot phan hydrocacbon dang khi duoc 1am ngudi

trong thung tach pha long-hoi ctia bo phan tach pha 1éng-hoi thir nhét,

trong do6 trong by phén tach pha léng-hoi thir hai, hydrocacbon dang khi da
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lam ngudi dugc nap vao trong phin day cta thing tach pha léng-hoi, thanh phan
ning ctia diu nhe dugc xa ra tir day cia thing tich pha léng-hoi dugc tai tuan
hoan dén 16p vat liéu nap ctia thung tich pha long-hoi qua duong 6ng hoi luu thir
hai, va hydrocacbon dang khi da 1am ngudi duge cho tiép xtic véi thanh phan ning

ctia dau nhe trong 16p vt liéu nap trong thiing tach pha léng-hoi.

2. Thiét bi theo diém 1, trong d6 dudng dng hdi luu thir nhit dugc 1ap dat dé ndi
phan day ciia thiing tach pha 1ong-hoi ctia bo phan téch pha léng-hoi thu nhét, va
phin dinh bén trén 16p vat liéu nap trong thing tach pha 1éng-hoi clia bo phan tich
pha ldng-hoi thir hai, va

trong d6 thanh phan nhe ciia ddu nhe duoc xa ra tir day cta thung tach pha
1ong-hoi ctia bd phén tach pha long-hoi thir nhit dugce cép dén phan dinh bén trén
phan hdi luu tir duong dng hodi lwu thir hai trong thung tach pha 1éng-hoi cia bd
phan tach pha 6ng-hoi thit hai qua dudng dng hdi luu thi nhat.

3. Thiét bi theo diém 1, trong d6 dudng dng hdi luu thir hai dugc trang bi bom dé
van chuyén thanh phén ndng cua dau nhe, va bd phéan lam ngudi trong duong éng
héi luu thir hai duoc dat ¢ phia sau cia bom, va

bo phan l1am ngudi bén trong duong dng hdi luu thir hai 1a dé 1am nguoi thanh
phén nang cua dau nhe dugc van chuyén tir bom dén nhiét do dich béng hoac cao
hon 80°C, trong d6 nhiét do dich nay bang hozc thip hon nhiét do dinh trudc dugce
gdy ra boi bd phén lam ngudi cua bd phén tach pha 16ng-hoi thtr hai.

4. Thiét bi theo diém 2, trong d6 duong 6ng hdi luu thir hai dugc trang bi bom dé
van chuyén thanh phﬁn ndng cua dau nhe, va bo phén 1am ngudi trong duong 6ng
hdi luu tht hai duge dat & phia sau cia bom, va

bo phan 1am ngudi trong dudong dng héi luu thir hai 1a d& 1am nguoi thanh phén
nang clua dau nhe duoc van chuyén tir bom dén nhiét do dich béng hodc cao hon
80°C, trong d6 nhiét do dich nay béng hoac thép hon nhiét do dinh trude dugce sinh

ra bdi bd phan lam ngudi cua bd phan tach pha 1dng-hoi thir hai.

5. Quy trinh san xudt hydrocacbon d& san xuét hydrocacbon biang phan tmg tong
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hop Fischer-Tropsch sir dung thiét bi san xuat hydrocacbon theo diém 1, quy trinh

san xuat hydrocacbon nay bao gom céc budc:

tach pha l6ng-hoi dé 1am ngudi hydrocacbon ma tach ra dugc tir phén pha
khi & phin bén trén ctia huyén phu dic trong 16 phan tng va la dang khi duéi cac
diu kién trong 10 phan tng, str dung bd phan 1am ngudi, va héa long mot phan
hydrocacbon trong thing tach pha léng-hoi dé thuc hién qua trinh tich pha

long-hoi, trong do:

trong khi phan ung dugc lam dung trong 10 phan tng hodc khi phéan g
din ra trong d6 téc do chuyén hoa phan ng cacbon monoxit 1a bing hoc nho
hon 20% trong 16 phan Gmg, trong bd phan tach pha 16ng-hoi thir nhét, thanh phan
nhe cta déu nhe duoc xa ra tir day ctia thing tach pha léng-hoi duoc hdi luu dén
phan nam giita phan trén cing & bén trén vi tri hdi lwu tir dudng dng hdi luu tha
hai trong thung tdch pha 1dng-hoi cua by phan tach pha long-hoi thit hai, va duong

dng ndi truc tiép véi bd phan lam ngudi ctia bd phan tach pha long-hoi thir nhét, va

trong bd phan tach pha léng-hoi thtr hai & d6 nhiét do lam ngudi do bo
phan 1am ngudi sinh ra dwoc dit nim trong khoang tir 80°C dén 120°C, thanh phan
ning cta dau nhe dugc xa ra tir day ctia thing tich pha long-hoi ciia bd phén tach
pha 16ng-hoi thit hai dugc hdi luu dén 16p vat liéu nap cta thing tach pha l1ong-hoi

ctia bd phén tach pha léng-hoi thir hai hodc phan dinh bén trén 16p vt liéu nap.

6. Quy trinh theo diém 5, trong d6 trong bd phan tach pha 1éng-hoi th nht, thanh
phin nhe ciia ddu nhe duge xa ra khoi day cia thung tach pha 1ong-hoi dugc hdi
Iwu dén phia trén ciing bén trén 16p vat liéu nap trong thung tich pha léng-hoi cua

b6 phan tach pha l6ng-hoi thir hai qua dudong dng hdi luu thir nhat.

7. Quy trinh theo diém 5, trong d6 dudng dng hdi luu thir hai dugc trang b bom dé
van chuyén thanh phan ning ctia dau nhe, va bo phan lam ngudi trong duong éng
hdi luu thtr hai dugc bd tri & phia sau ciia bom, va

trong bd phan lam ngudi bén trong dudng dng hdi lwu thit hai, thanh phin ning

ctua dau nhe dugc van chuyén tir bom duogc lam ngudi dén nhiét do dich bang hodc
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cao hon 80°C, trong d6 nhi¢t do dich nay la bang hoic thép hon nhiét do dinh

trude duoc sinh ra béi bd phan 1am ngudi ciia by phén tach pha léng-hoi thir hai.

8. Quy trinh theo diém 6, trong d6 duong 6ng hoi Iuu thir hai dugc trang bi bom dé
vén chuyén thanh phdn niang cta dau nhe, va by phan lam ngudi trong dudng bng
hdi luu tht hai duoc bd tri & phia sau ciia bom, va

trong by phan [am ngudi trong dudng 6ng hoi luu tht hai, thanh phan ning cuia
dau nhe dugc van chuyén tir bom dugc lam ngudi dén nhiét do dich béng hodc cao
hon 80°C, trong d6 nhiét do dich nay 1a bang hoic thap hon nhiét d¢ dinh trude

duoc sinh ra bai bd phan lam ngudi ctia b phan tach pha l6ng-hoi thir hai.
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