Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Po6 an mon hoc

Thiét ké phan xwéng allkyl hoa
Xuc tac

SV L& Hiru Canh - Hoa dau - K44 QN -0-



Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

LOI CAM ON

Trong thoi gian hoc tap tai Truong Pai Hoc Bach Khoa Ha Noi, em da
duoc sy day bao, gilp d& tan tinh cua céac thay cd gio. Dic biét trong thoi
gian thiét ké @b &n tét nghiép, em nhan dugc sy huéng dan tan tinh cua thay
gido PGS.TS Tran Cong Khanh, giup em hoan thanh ban d6 an ding thoi gian
quy dinh.

Qua viéc hoan thanh ban db &n gilp em hiéu sau thém céc kién thuc co
ban trong chuyén nganh Hitu Co - Hoa Dau ciing nhu céc van dé can thiét khi
thiét ké mot phan xuong san xuét trong cong nghé hoa dau. Tuy nhién voi
khdi lugng cong viéc hoan thanh trong thoi gian ¢6 han nén em khéng thé
tranh khoi nhitng sai sot va vuéng mét nhat dinh. Vay kinh mong céc thay co
giao day bao va bo qua cho em.

Em xin chan thanh cam on PGS.TS Tran Céng Khanh dé tan tinh gitp d&
va huéng dan trong suét thoi gian em hoan thanh ban db an.

Em xin chan thanh cam on quy thay cd gido Truong Pai Hoc Bach Khoa
Ha Noi da tao diéu kién thuan loi va gidp d& trong sudt thoi gian em hoc tap
tai truong.

Bang tim 10ng chan thanh em xin kinh chic quy thay cd va gia dinh

manh khoé va hanh phac.

Ha Ngi, thang 6 nam 2004

Sinh vién

Lé Hiru Canh

SV L& Hiru Canh - Hoa dau - K44 QN -1-



Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

LO1 NOI PAU

Hién nay dau mo tré thanh ngudn ning lugng quan trong nhat caa moi
quéc gia trén thé gisi. Hiéu qua st dung cua diu mo phu thudc vao chit lugng
cua cac qué trinh ché bién, trong d6 cac qua trinh xuc tac giir vai tro quan
trong. Viéc dua dau moé qua cac qua trinh ché bién s& nang cao duoc hiéu qua
st dung va tiét kiém dugc ngudn tai nguyén quy hiém nay.

Xing 1a hdn hop céc hydrocacbon tir Cs dén Cyo ¢6 nhiét do soi tir 35°C
dén 200°C, d& bay hoi va c6 tinh tu chay kém. Pugc dung 1am nhién liéu cho
dong co dbt trong 1a cha yéu, ngodi ra con dung lam dung méi cho cdng
nghiép trich ly dau va pha ché my pham.

Trong cdng nghiép san xuat xang, nhin chung cac qubc gia déu cd xu
huéng cai thién va nang cao chat luong xiang nham dap ¢ng yéu cau ky thuat
cua dong co va bao vé moi tudng trong sach. Vi vay viéc nang cao chit lugng
xing trong dé quan trong nhat 13 nang cao tri sé octan, giam ham lwong
benzen, ham lugng cac hop chét chira oxy, ham luong olefin dang 1a van dé
dat 1én hang dau.

Trong cac loai xang cong nghé thi xang alkyl hoa, dac biét la xang alkyl
hoa xuc tac H,SO, dap ung dugc cac yéu cau trén: co tri sé octan cao (trén
95), d6 nhay thap, khdng chta bezen, c6 do 6n dinh hoa hoc cao, &p suat hoi
bdo hoa thap, ham lwong doc trong khi thai thap nén dap ung dugc yéu cau vé
ky thuat cua dong co va gép phan bao vé méi trudng trong sach.

Nguyén liéu cua qua trinh 1a cac hydrocachon & dang khi lay tir phan
xudong cracking. Nhu vay qué trinh alkyl hoé 1a mot cdng nghé rat quan trong
trong nha may ché bién dau mo, vi ngoai nhitng vu diém cua san pham, day
con 1a huéng sir dung hop Iy nguyén liéu, tiét kiém dwgc ngudn ning luong
dau moé ngay cang can kiét. Do vay viéc phat trién va nang cao cong nghé
alkyl hod trong céc nha may ché bién dau s& nang cao tinh kinh té ky thuat va

bao vé mdi truong trong sach.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

PHAN I
TONG QUAN VE NHIEN LIEU XANG

1.GIOI THIEU CHUNG VE NHIEN LIEU XANG:

Dé mua ban trao d6i trén thi truong, ciing nhu van chuyén, ton trix va sur
dung nhién liéu xang mot cach hop 1i va c6 hiéu qua cao, ta phai nim duoc
thanh phan, tinh chat va nhitng yéu cau vé chit lwong cua xang.

I.1. Thanh phan héa hec caa xing:

Xang 12 loai nhién liéu nhe , c6 p = 0,65 + 0,8 g/cm®, d& bay hoi va c6
tinh ty chdy kéem [ 9- 10] .

Véi khoang nhiét do soi dusi 180°C, phan doan xang bao gdm céc
hydrocabon tr Cs + C49 ,Cy;. Ca ba loai hydrocacbon prafinic, naphtenic,
ardbmatic, déu cd mat trong phan doan. Tuy nhién thanh phan sé lugng cac
hydrocacbon rat khac nhau, phu thudc vao diéu kién ban dau va cong nghé
ché bién. Trong d6 xang alkyl héa cé thanh thanh phan cha yéu 1a izo-parafin,
c6 tri s6 octan cao (trén 95). Thuong si dung alkylat dé pha vao céc loai xang
khac nham nang cao chat luong.

Ngoai hydrocacbon 1a thanh phan chu yéu, trong phan doan xing con c6
cac hop chat chira luu huynh 6xi va nito.

S¢ di xang c6 tinh ty chay kém vi thanh phan cua xang géom nhiéu
hydrocacbon no nhung c6 dang mach nhanh va hydrocacbon thom nhén

benzen Ia cac két cau bén vimng, vi du nhu izo-octan va metyl-benzen ( hinh 1.1).

H
|
H  CHsH CH H H
| ’ ’ NN /H
_ C C
EH = ? ‘F IR
H C C
" W Ne” \c,l —H
(@) (b) ! |
Hinh I.1. So d6 c4u tao phan tir H
a) izo- octan CgHyg; b) Metyl benzen C¢HsCH5
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
1.2. Xang lam nhién ligu:

Dé st dung xang 1am nhién liéu mot cach co hiéu qua nhat, ta phai nim
virng nguyén ly lam viéc cua dong co xang.
1.2.1. Déng co xang: [33-2].

Pong co xing la mot kiéu dong co dt trong, nham thuc hién sy chuyén
hoa nang luong hda hoc cua nhién liéu khi chay thanh nang lugng co hoc dudi
dang chuyén dong quay. Pong co xing gom dong co 2 ky va dong co 4 ky,
trong d6 dong co 4 ky pho bién hon ca. Chu trinh 1am viéc cua dong co 4 ky
dugc thé hién trén hinh 1.2.

Chu ky 1: Chu ky hut.

Piston di tir diém chét trén xudng diém chét dudi, van hat mé ra dé hat
hén hop cdng tac vao xylanh (hon hop cong tac 1a hon hop xiang va khéng khi
d4 duoc diéu ché trudc ¢ bo phan ché hoa khi). Lac nay van thai dong.

Chu ky 2: Chu ky nen.

Piston di tir diém chét dudi dén diém chét trén, nén hdn hop cong tac.
Khi bi nén ap suat tang, dan dén nhiét do tang chuan bi cho qué trinh chay tiép
theo.

1 2 3 )

I—_|a(1;n hp mahEm ch,y
gk ) —
\ 4
Van nap
Nén dién
Van thai
Xy lanh
Piston
Thanh truyén
Dau nhon
Piém chét dudi
Piém chét trén

CoNoouk~wWNE
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Hinh 1.2 Chu trinh lam viéc cua dong co 4 ky

Chu ky 3: Chu ky chay.

Khi nén dién diém lua, s& ddt chay hdn hop xing va khdng khi. Khi chay
nhiét nang bién thanh co ning day piston xudng diém chét duéi, déng thoi

truyén chuyén dong qua thanh truyén 1am chay may.
Chu ky 4: Chu ky xa.

Piston lai di tir diém chét dudi dén diém chét trén, day san pham chay

ra ngoai va dong co lai bat dau mot hanh trinh mai.
1.2.2. Hién twong chay binh thuong va chay kich né. [37-6]

Quié trinh chay cua hoi xang trong budn dét cua dong co xang 1a mot qua
trinh chay cudng bic, duoc thuc hién nho tia lta dién caa bugi. Quéa trinh
chéy nhu vay dién ra rat nhanh, nhung khong phai xay ra tac khic trong toan
bo thé tich xylanh , ma bat dau chay tir bugi, sau d6 lan dan ra toan bo thé tich

xylanh, lic @6 chu trinh chay két thuc.

Téc do lan truyén cua mat cau lia nhu vay, &p suat hoi trong xylanh tang

déu dan, dong co hoat dong binh thuong .

Vi mot Ii do khach quan ndo d6 nhu dung xiang khéng ding chat leong
y&u cau hoic cau tao dong co khdng chinh xac, hoac diéu kién lam viéc cua
dong co khong thuan loi (géc danh lra dat sém,thanh phan hdn hop khi thay
dbi ap suét, nhiét d6 may cao...) s& tao diéu kién chay khdng binh thuong
trong dong co. khi ¢ s& xuat hién chay kich né, tuc 1 tai mot diém nao d6
trong xylanh dU mat cau lira chua lan truyén téi, hoi nhién liéu da bbc chay
dot ngot véi téc do lan truyén nhanh gap tram lan chay binh thuong. Téc do
chay lan truyén khi chay kich n6 I1én t6i 1500 + 2500 m/s. &4p suit trong
xylanh vot tang téi 160 kG/cm? , tao ra séng hoi xung dong va dap vao véch

xylanh, piston phat ra tiéng kéu lach cach, may né rung giat va néng hon binh
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
thuong rat nhiéu. Chay kich nd trong dong co pha v& ché d6 1am viéc binh

thuong, 1am giam cong suat may, tiéu ton nhién liéu, giam tudi tho dong co.
1.2.3. Tinh chéng kich né va tri sé octan [34-2]

1) Tinh chéng kich né.

Tinh chéng kich né cua xang 1a kha nang chéng lai hién tuong chay kich
nd va dugc biéu thi qua gid tri cua tri sé octan. Tri s6 octan cua xing cang 16n
thi su kich né do n6 gay nén trong khi dong co 1am viéc cang nho.

2) binh nghia trj sé octan.

Tri s6 octan 1a mét don vi do qui wéc, dung dé dic trung cho kha ning
chéng kich nd cua nhién liéu, duoc do bing phan tram thé tich cua izo-
octan(2,2,4-trimetylpentan - CgHyg), trong hdn hop chuan véi n-heptan (n-
C;H16), twong duong véi kha nang chdng kich nd cuaa nhién liéu thir nghiém &
diéu kién chuan.

+ Cong thirc cau tao cua n-heptan:

CHs—CH,—CH— CHs;— CHs~ CH,—CHj
Quy udc n-heptan c6 tri s6 octan bang 0
+ Cong thirc ciu tao phan tir izo-octan:
T
CH3—(|3 — CHz=CH— CH,
CHjs CHs;

Qui uéc izo-octan co tri s octan biang 100
Khi pha ché hai hop phan nay véi nhau theo ty 1 thé tich nhat dinh, s&
suy ra duoc tri s6 octan cua nhién liéu hdn hop d6. Vi du nhién liéy tiéu chuan
c6 30% thé tich n-heptan va 70% thé tich izo-octan thi nhién liéu c6 tri s6
octan bang 70.
3) Phuwong phép xac dinh tri sé octan.

C6 hai phuong phap xac dinh tri s6 octan:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
+ Phuong phap nghién ciru (RON ): Sb vong quay cia méto thir nghiém

la 600 vong/phit. Tri s6 RON thé hién dic tinh cua xang dung cho déng co
hoat dong trong thanh phé, tbc do thap lai hay tang giam dot ngot.

+ Phurong phap md to (MON): Sé vong quay cia md to thir nghiém Ia
900 vong/phat. Tri s6 MON thé hién dic tinh cua xing dung cho dong co
trong diéu kién hoat dong trén xa 16, tbc d6 cao, déu dan hay chuyén cho
nang.

Diém khéc nhau caa hai phuong phap cha yéu 1a do sé vong quay cia md
to thur nghiém. Cung mot mau xang, tri s6 RON bao gio ciing cao hon MON.
Su chénh léch nay goi 12 @6 nhay cua nhién liéu dbi véi ché do 1am viéc thay
ddi cua dong co (nghia l1a & mot mac do nao d6 tinh chat cua nhién liéu thay
dbi, khi ché @6 1am viéc cua dong co thay dbi). Mic d6 chénh léch gitta RON
va MON cang thap cang tét, théng thudng do nhay thay doi tir 810 don vi.

4) Cac phwong phéap nang cao chat lugng xang.

Ngudi ta thudng lam tang tri s6 octan cua xang bang cac cach sau :

- Ché luyén lai xang c6 tri s octan thap bang cac qua trinh reforming,
izome.

- Dung phan doan xang géc co tri s octan cao.

- Dung phu gia pha vao xang.

- DUNng cac cau tir ¢d tri s6 octan cao pha vao xang.

Céac phu gia trong xang :

+ Phu gia chi: bao gdm céc chit nhu tetrametyl chi (TML)-Pb(CHs)s;
tetraetyl chi (TEL)-Pb(C,Hs)s. Phu gia cho xiang dong co dugc st dung nhat
van la TEL. Sy c6 mit caa ham luong chi trong xang va trong khi thai co hai
dén suc khoe con nguoi, gay 6 nhiém mai trudng, chi co tinh tich tu, nén xu
huéng giam chi va loai bo hoan toan phu gia chi trong xing da duoc théng
nhét gitra nhiéu quéc gia tir nhitng nam 70.[38-2].

Nudc ta bat dau ding xiang khong chi tir thang 7 nam 2001.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Phu gia khong chi : véi su loai b phu gia chi, dé dam bao cho xing c6

tri s6 octan cao va dat yéu cau, vin dé phu gia cho xiang khong chi thuong
pham 1a hét strc can thiét.

Déi véi xang khdng chi phu gia chi yéu bao gdm: metanol, etanol, tert-
butylalcol (TBA), metyl tert-butyl ete (MTBE). C6 thé thay rd tri sb octan caa
mot s6 chat chira oxy diém hinh trong bang 1.2[39-2].

Bang I.1. Tri s6 octan cua cac phu gia chia 6xy

Phu gia chira dxy Tri sb octan
RON MON
Metanol 127 + 136 99 +104
Tert-butanol(TBA) 104 + 110 90 + 98
Etanol 120+135 100 +106
Metanol/TBA(50/50) 115 + 123 96--104
Metyl-tert-butyl ete(MTBE) 115 +123 98 +105
Tert-Amyl metyl ete(TAME) 111 +116 98 +103
Etyl tert- butyl ete(ETBE) 110 +119 95 +104

Ngoai cac phu gia ké trén, dé dap tng duoc cac yéu cau cua dong co
ngudi ta con pha vao xang cac phu gia nhu: phu gia chéng 6xi héa, phu gia
tay rira tang cuong kha nang, phu gia bién d6i cin, cac loai pham mau
5) Xang thwong pham :

Xang thuong pham dugc pha ché tir cac ngudn xang sau: xang chung cat
truc tiép, xang cracking xuc tac, xang reforming, xang alkyl hoa, xang izome .

Chét luong cua xang thwong pham phu thudc vao tinh chat cua cac loai
xang thanh phan do.

Xang thuong pham vira dam bao tinh bay hoi va tinh 6n dinh tét cua
xang chung cat, vira ¢ tri s6 octan cao nhu cac loai xiang ché bién sau. Trong

cac nha may ché bién dau mo hién dai, viéc pha ché céc loai xang khac nhau
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Do an tot nghiép
H,SO,4

Thiét ké phan xuong alkyl hoé xuc tac

déu da duogc dién toan hoa toan dién, nham sir dung chwong trinh téi wu pha

ché ra cac loai xiang c6 pham chat nhu mong muédn. Tuy theo cdng nghé loc

dau va thi treong tiéu thu cua tirng quédc gia, tirng dia phuong ma cac nha san

Xuat & suat phuong an pha tron thich hop nham bao dam chat lrong xang va

mang lai hiéu qua kinh té cao. Hién nay, & Viét Nam d4 sir dung xang khong
chi. Theo TCVN 6776-2000 qui dinh céc chi tiéu chat luong vé xang khéng

chi dung lam nhién liéu cho dong co xang nhu ¢ bang 1.5 [13-4].

Bang 1.2 Cac chi chét lugng cua xang khong chi Viét Nam

Tén chi tiéu Xang khéng chi Phuong phap thu
90 |92 |95
1.Tri sb octan theo phuong phap nghién | 90 |92 | 95 ASTM D 2699
cttu(RON), khéng nho hon
0,013 TCVN 6704-2000
2.Ham lugng chi, g/l, khdong 16n hon (ASTM D5059) /
ASTM D 3237
3.Thanh phan cét phan doan:
- biém sdi dau, °C. Béo céo
- 10 % thé tich, °C, khong I6n hon 70
- 50% thé tich, °C, khong Ién hon 120
- 90% thé tich, °C, khong Ién hon 190
- Biém s6i cubi, °C, khong 16n hon 215
- Can cudi, % thé tich, khong l6n hon 2,0
4. An mon manh dong & 50°C/3h, khong TCVN 2694-2000
6n hon 1 (ASTM D130)
5. Ham luong nhya thyc té (44 rira dung 5 TCVN 6593-2000
moi) mg/100ml, khdng 16n hon (ASTM D 381)
6. Do on dinh dxy hda, phat, khong nho 240 TCVN 6778-2000
hon (ASTM D525)
7. Ham luong luu huynh, % khéi hrong 0,15 ASTM D 1266
8. &p suit hoi (Reid) ¢ 37,8°C, Kpa 43-80 TCVN 5731-2000

(ASTM D 323) /
ASTM D 4953
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Db 4n tét nghié Thiét ké phan xudng alkyl hoa xdc tac
ghiep

H,S04

9.Ham lugng benzen, % thé tich, khong 5 TCVN 6703-2000
6n hon (ASTM D 3606)
10. khéi lwong riéng (¢ 15°C), kg/m® B4o céo TCVN 6594-2000

(ASTM D 1298)

11. Ngoai quan

Trong su6t khong
cO tap chat lo
ling

Kiém tra bang mat
thuong
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Il. CHI TIEU CHAT LUQNG CUA XANG NHIEN LIEU :

Dé dam bao cho dong co hoat dong binh thuong, xang phai dat dugc

nhitng yéu cau sau :

- C6 d6 bay hoi hoi thich hop dé dong co dé khai dong va van hanh mot
cach déu dan nhip nhang, khdng tao ra cic nghén hoi, dic biét vao mua he,
nhiét d6 moi truong cao.

- C6 tinh chdng kich nd cao, dam bao cho dong co 1am viéc phu tai 16n
ma khdng bi kich nd.

- C6 tinh 6n dinh héa hoc cao, khdng tao ra cac hop chat keo nhua khi
ton chaa, khi chay khdng dé lai nhiéu chat mudi than trong budng dbt, khéng

an mon chi tiét trong déng co.

- Khéng bi dong dic khi nhiét d6 ha thap, khdng hat nudc va khong tao

ra cac tinh thé nugc da khi gap lanh.

Chi tiéu chét luong cua xang la mot van & ma nhiéu nudc dang nghién
ctiru, khdng ngirng nang cao chat lugng cua xang. O moi nudce tly thudc dic
diém khi hau, nhu cau x4 hoi, diéu kién kinh té va va tinh trang thiét bi ma
dinh ra cac tiéu chuan qudc gia déu cd xu huéng phat trién hoan thién chat
luong cua xang nhién liéu nham dap &ng yéu cau phat trién cia nganh cong
nghiép 6 t8, khéng gay 6 nhidm méi truong do chinh san pham va san vat
chay cua xang tao ra, khdng doc hai va xang phai sach. D6 1a tiéu chuan dit ra
ctia nganh san xuat , kinh doanh xang dau 1 phai cho ra thj truong nhitng san
pham c6 tiéu chuan chat luong nhu da quy chuan. Duéi day s& cho nhiing
phan tich chi tiét hon vé nhitng yéu cu chét luong cua xang [46-6].

I1.1. Tinh héa hei chaa xang :
Tinh bay hoi caa xang : nhién liéu luén cé hién tugng chuyén tir trang

thai long sang trang thai hoi.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Kha ning dé thuc hién hién twgng chuyén trang thai do goi la tinh bay

hoi. Qud trinh chay cua nhién liéu xing trong budng d6t phu thudc vao tinh
hoa hoi cua no.
Tinh hoa hoi cua xiang dugc danh gia bang cac chi tiéu pham chit :
- Thanh phan diém soi.
- Ap suét hoi bdo hoa.
-Ty trong hay khéi lugng riéng.
11.1.1 Thanh phdan diém sbi cia xang: [47-6]
Péi vai xang can xac dinh thanh diém sbi nhu sau :
- Diém sdi dau dau (s hay IBP).
- Diém s6i 10% thé tich.
- PBiém s6i 50% thé tich.
- DBiém s6i 90% thé tich.
- Diém sbi cudi (t, hay FBP).
y nghia cua thanh phan diém soi :
a) Diém sdi dau va diém sdi 10% dic trung cho tinh khai dong cua may,
kha nang gay nghén hoi va hao hut ty nhién. Khoang nhiét séi d6 cang thap,

dong co cang d& khai dong khi may ngudi. Nén nhiét sdi dau khong nén vuot
qua 70°C.

b) Biém sdi 50% biéu thi kha nang thay di tbc d6 caa may. Néu nhiét do
s0i cat 50% cang thap cang tét vi dé dang ting s vong quay cua dong co Ién
muc ti da trong thoi gian ngan nhat. Tuy vay, néu thip qué dé tao nat hoi va

gay thét thoat nhién liéu (khong nén vuot quéa 140°C).

c) biém s6i 90% va diém sdi cudi biéu thi d6 bay hoi hoan toan cua

xang. Néu diém sdi nay 16n quéa qui dinh thi xiang khé bay hoi hoan toan gay
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

hién tuong pha lodng dau nhon, 1am may dé bi mai mon ciing nhu 14ang phi

nhién licu. D& xang chay hét hoan toan trong dong co, yéu cau ¢ 180 = 190°C
xang phai bay hoi dugc 90% thé tich va ¢ 195+ 200°C phai bay hoi hoan toan
11.1.2. Ap sudt hei bdo hoa Reid : [48-6]

Ap suat hoi bao hoa l1a mét tinh chat ly hoc quan trong cua chét long dé
bay hoi. Pay chinh la 4p suit hoi xing & trang thai can bang véi thé long
trong bom Ried dugc do & nhiét do xac dinh 1a 37, 8 °C (hay 100°F). Ap suit
hoi bdo hoa Ried c6 thé biéu dién bang nhiéu don vi do &p suat khac nhau

nhu: psi, bar kPa, mmHg, kG/cm?...

Ap suét hoi bdo hoa Ried 12 mot trong cac chi tiéu vé tinh bay hoi cua
cac loai xang. Dua vao &p suit hoi bdo hoa Ried cd thé danh gia nhién liu vé
tinh khai dong , kha nang tao nat hoi, hao hut do bay hoi trong bao quan va
mirc d6 nguy hiém do chay. Ap suét hoi bdo hoa Ried cang cao thi kha niang
bay hoi cang manh. Yéu cau cac loai xiang phai ¢ 4p suit hoi bao hoa Ried

phu hop, khéng quéa cao va qué thap.
O Viét Nam hién nay si dung phé bién céc loai xang:
- Mogas 83 ¢6 &p suét hoi bdo hoa ¢ 37,8°C 1a 70 kPa.
- Mogas 92 c6 &p suat hoi bdo hoa ¢ 37,8°C 1a 75 kPa.
- A.76 c6 &p suit bdo hoa & 37,8°C 1a 70 kPa.
- Xang khong chi ¢c6 RON =90 + 95, ¢6 Py, = 43 + 80 kPa (¢ 37,8°C).
11.1.3. Khéi lwong riéng va ty trong: [49-6]
Khéi lurong rieng do bang g/cm® hay kg/cm® 1a khdi lwong cua mot don
vi thé tich.
Ty trong 1a ty s6 khéi luong riéng cua mot chat ¢ nhiét d6 nao do so véi

khdi luong riéng cua nude ¢ 4°C. Ky hiéu d', trong d6 t (°C) 1a nhiét do tai
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
d6 xac dinh ty trong. Thong thuong dung ty trong tiéu chuan ¢ 20°C, ky hiéu

la d2 hoic ty trong tiéu chuan & 15°C, ky hiéu d 2 .

Pé chuyén ty trong tir c4c nhiét ¢ khac nhau vé ty trong tiéu chuan c6
cong thure tinh:
d’ = diy+y(t-20)
Trong d6: t: 1a nhiét do bat ky.
v : 1a hé sb hiéu chinh ty trong.
11.2. Tinh chay cua xang.

Cac loai xang khi chay trong dong co khdng xay ra hién tuong kich no,
nghia la phai c6 tinh chéng kich né tét. Tinh chdng kich nd cua cac loai xing
biéu hién & tri s6 octan. Dé ting tri sb octan cho xing, cac nha san xuat st
dung céc day chuyén cdng nghé ngay cang hoan chinh hon dé tao ra cac hop
phan c6 tri sb octan cao. Tuy vay van chua giai quyét dugc van dé, do d6 trén
thuc té nguoi ta con pha vao xang nhiing loai phu gia thich hop 1am tang tri s6
octan cua xang, dé la nudc chi va cac phu gia chira 6xy.

Tom lai @& danh gia tinh chdng kich nd cuia xang, can xac dinh céac chi tiéu
chat lwong 12 tri s6 octan, ham heong chi va ham luong phu gia chira oxy.[50-6]
11.1.2. Ham lwgng chi.

Nudéc chi c6 tac dung ting tinh chdng kich nd cua xang rd rét, song né la
chat doc gay t6n hai cho hé than kinh di véi nguoi bi nhiém. Vi thé, ndng do
gii han caa bui chi trong khong khi khong cho phép vuot qua 0,005 mg/cm? .
11.2.2. Céc hgp chdt chira oxy.

Viéc sir dung cac hop chét chira oxy nhu alcol, ete ¢6 han ché vi nhiét luong
chay caa ching thip. Ap suét hoi bdo hoa qua cao, mot s6 chét d& gay tach Iop

trong xang khi bi 1an nuéc, do d6 chi duoc pha mot lugng cé han vao xang.

SV Lé Hitu Canh - Hoa dau - K44 QN -14-



Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
11.3.Tinh on dinh hoa hec ciia xing.

Tinh 6n dinh hda hoc cua xing biéu thi ¢ kha niang xang duy tri dugc
chat luong ban dau trong qua trinh bom hat, van chuyén ton chaa bao quan.
DPanh gia tinh 6n dinh hoa hoc cua xing bang cac chi tiéu chat luong: ham

lwong nhya thuc té va do bén oxy hda.[52-6]
11.3.1. Ham lwong nheea thuc té,

Nhwa va tap chat khdng bay hoi trong xang, tao thanh do bién déi cua
thanh phan hydrocacbon khéng 6n dinh cta xang nhu olefin duéi tac dung cua
nhiét do, anh sang, khéng khi. Ham luong nhyua cua cac loai xang khéng vuot

qué quy dinh 4 + 5 mg/100 ml tai noi xuit va 8 mg/100 ml tai noi ton chira.
11.3.2. Tinh én dinh oxy hoa.

Tinh 6n dinh oxy héa duoc danh gia bang phuong phép do chu ky cam
tng. Chu ky cam @ng la khoang thoi gian (do bang phdt) ma trong xang
khong xay ra su két tia va van duc khi bi oxy héa bai oxy khéng khi tai ap
Suit va nhiét 6 xéac dinh. Chu ky cam ung cia mau xang thi nghiém cang dai
thi tinh 6n dinh oxy héa cua xiang cang tét. Quy dinh chu ky cam tng cua

xang 0 t6 khéng vuot qua 240 phut.

O mot sé nude con quy va khdng ché chi tiéu va ham leong olefin(%
kl) dé biéu hién cho tinh 6n dinh hda hoc cua xing c6 ham luong olefin cao

thi c6 tinh 6n dinh héa hoc kém.
I11. XU HUONG HOAN THIEN CHAT LUQNG XANG.
I11.1. Xéang sach.

Cac yéu t6 gay nén 6 nhiém méi truong, doc hai cho ngudoi sir dung va

cac giai phap céng nghé duoc trinh bay ¢ bang 1.6.
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Do an tot nghiép

H,S04

Thiét ké phan xuong alkyl hoé xuc tac

Bang 1.3. anh hudng cua cac nhan té va giai phap cong nghé.

Céac r)hén Vit liéu 6 nhiém Tinh trang Giai phap
S cong nghé
Ham luong | Chi trong xang |- My: khong dung |-Thém MTBE
chi va khi thai doc. | chi tir nam 1994

- Khdng dung chi tu
nam 1975 (Hinh 1.3)

- Cac nuéc khac
giam chi.

-Dung xang alkyl hoa
-Dung xang izome hoa

Ap suEt h-i | Hydrocacbon -Mi: 63-70% kP |- Ding Xx'ng oligome
h-i ®é . haa.
bay h-i Gec _NhEt: 4595 kP | 00 _
- Ding X'ng reforming
KiOu mii
Ham luong | Benzen rEt ®ec | - M:<1% 10 1994 | - C«ng ngh0 kho benzen
benzen g0y ho't tinh|_ Cic nude khac | frong x'ng.
Ung thu chua c¢6 cong nghé |- DTng x'ng ®&ng phon
_Vidt Nam: max 5% | naa v alkyl haa
khoi luong
Ham luong | CO trong khi|- M§y: ham Iluong |- Pha vio x'ng c c chEt
CO trong | thYi ®éc oxy trong >2% khei | chga oxy.
KhY thfi. luong t0 n"m 1995.

- Cac nubéc khac
chua c6 dinh.

- ChuyOn haa xéc t,c CO
trong khY thffi thunh CO,

Tur hinh 1.3 ta thdy xang thong dung dugc st dung rong rai (80%) nén

mgc ® « nhidm cao h-n, m#t kh_c y2u cCu trb sé octan kh«ng cao nén dugc

thay th0 b»ng x'ng kh«ng chx & NhEt viio n"'m 1975, X"'ng cao cEp s dong
khofng 20% m-i ®0n 1983 mii b¥%t ®Cu thay th0 b»ng x'ng kh«ng chx v mét
trong nh+ng bi0n ph_p ®m bfo trb sé octan Iy pha alkylat vyo.

Tt dau nhitng nam 1970, & My nguoi ta b¥%t ®Cu s6 déng éng x{ xoc t,c

cho nhitng loai 6 t6 méi va xang khong chi bat ddu thuong mai hoa tir 1974,

Tiép theo d6, cac nudc khac cling 4p dung k¥ thuat xtr 1y khi thai bang xtc tac

trén duong xa va do vay ciing phai xr dung xang khong chi: Nhat Ban(1975),
Canada(1977).
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Ap suat hoi: Lién quan dén lugng hydrocacbon thoat ra gay 6 nhiém

mai truong trong qua trinh ton trix, van chuyén va phan phdi. Nguyén nhan
chinh cua viéc tang &p suét hoi 1a do viéc phdi tron butan va propan vao trong
xing dé ting hiéu qua kinh té cua cac co s& san xuat, 4p suat hoi gigi han

khoang 0,48 + 0,5 bar (6,96 + 7.25 psi).

+ Benzen va cac hydrocacbon thom khéc, ciing 1a thanh phan 1am tang tri
sb octan cua xang, nhung ciing gay 6 nhidm mdi truong. Ham luong benzen

trong xang & My tir 1 + 5%, Chau Au tir 2 + 3%, tai Nhat Ban khoang 1%.

+ C4c hop chit chtra oxy: Cac hop chat nay cai thién su chay va thai ra lrong
khi CO va chi s6 NOy téi thiéu. Tai My ham lugng oxy chiém tir 2 +2,7%, MTBE
tir 10 + 15% khdi lwgng. Trong cac hop chat chira oxy, MTBE duoc ding nhiéu

nhat do d6 chi s octan cao va &p suat hoi bdo hoa thap (P = 0,55 bar).

N6i chung thi nhu cau vé xing chat lwong cao théa man cac chi tiéu ky
thuat va van dé 6 nhiém méi truong doi hoi cac nha cong nghé phai phat trién
cac cong nghé ché bién sau.

I11.2. Khi thai va van dé 6 nhiém méi truong.

Khi thai cua dong co ddt trong 1a mot trong nhirng ngudn chu yéu gay 6
nhiém mai truong. Ngay nay van dé bao vé mai truong duoc quan tam & moi
noi trén thé gidi ndi chung va & nudc ta ndi riéng.

111.2.1. Thanh phan déc hai ciia khi thdi: [156- 10].

Ban chat cia qua trinh chay 1a qua trinh 6xy hoda nhién liéu. San vat chay
trong khi thai ciia dong co dét trong c6 rat nhiéu thanh phan khac nhau. Trong
d6 cac thanh phan sau day gay 6 nhidm nhiéu nhat déi voi mai truong: oxyt
cachon (CO), cac loai 6xyt nito goi tit 14 (NOy ), cac thanh phan hydrocachon
khdng chay hoic chua chay hét goi tit 12 (CH, ), cac hop chét thai & dang hat

(Particulate Matter), cac hop cht cé chira chi.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Oxyt cacbon la mét chat khi khéng mau, khéng mui nhung rat doc véi

con ngudi. Khi oxyt cacbon két hop véi sit c6 trong sic t6 cia mau s& tao
thanh hop chat ngan can qué trinh hap thu oxy cua hemoglobin trong méu.

lam giam kha niang cung cip oxy cho cac té bao trong co thé.
Nong do CO tdi da cho phép trong khéng khi noi san xuét 1 0,02mg/l.

+ Oxyt nito trong khi thai chu yéu la dang NO, khi ¢ trong khi quyén s&
c6 dang NO,, n6i chung NO ¢6 mau nau do, rat doc ddi véi duong hd hap.
Ngoai ra NO; la nguyén nhan gay ra cac tran “mua axit”.

+ Dbi vé6i hydrocachon thi kho cd thé danh gia tac hai truc tiép. Vi du
nhu parafin va naphlen cé thé coi la vd hai. Trai lai cac loai hydrocacbon
thom rat doc , Ia tAc nhan gay ung thu. Tuy vay, dé don gian khi dua ra tiéu
chuan vé moi trudong, nguoi ta chi dua ra thanh phan CnH, tong cong trong
khi thai. Hydrocacbon cua khi thai khi ton tai trong khi quyén con la tac nhan
gay ra suong mu, gay tac hai cho niém mac mat va dudng hd hap.

+ Céac chat thai & dang hat bao gom céc chat rin va long (trir nuéc) &
nhiét d6 nho hon 52°C. Cac chét thai ran cha yéu 1a mudi than sinh ra do phan
hay nhién liéu va dau béi tron. Mudi than gay doc hai ddi véi co thé con
ngudi Vi ¢o chira cac loai hydrocachon doc hai nhu dé trinh bay ¢ trén.

+ Hién nay, chi s& khong duoc pha vao xing dé ting kha nang chdng
kich nd. Vi thé ¢ day khdng xét cac hop chat doc hai chira chi c6 trong khi
thai dong co xang.

+ Céc thanh phan doc hai chinh trong ki thai phu thudc vao dong co xang

thé hién rd théng qua céc sé liéu trong cac bang sau:

Bang 1.7
Thanh phan (g/kw.h)
CO 70 + 80
NOy 12
CimHn 10 = 100
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Mudi than 0,4
Bang 1.8
Thanh phan Pong co xang
Khéng tai Toan tai
CO (% thé tich) 2+8 1+6
NOx (phén trigu) 10 + 100 200 + 1500
CrmHn (phan trigu) 300+ 8000 | 200 -+ 2000

111.2.2. Cac phwong phép gigm néng d¢ déc hai trong khi thdi cia dgng co
Xdang:

O My nam 1990 d4 dé ra cac quy dinh doi hoi nhién liéu xang cai thién
giam CO va hydrocacabon trong khi thai va dén nam 1995 thi 4p dung. Céc
chi tiéu xang cai thién & My nhu sau[8-23].

- Tri s6 octan : MON =85+ 90 ; RON =95 =100

- Ham luong oxi : >2% khéi lwong (&ng voi 11% V MTBE).

- Ap suét hoi bdo hoa : 63 + 70 kPa.

- Ham luwong chat thom : max 25% thé tich

- Ham lugng Benzen : max 1% thé tich.

Hién nay c6 nhiéu phuong phap giam ham lugng benzen trong xang

nhung thdng dung nhat 1 cac phuong phép sau day :

- Phuong phép tach hydrrocacbon Cg truéc khi vao reforming.

- Phuong phép trich ly benzen trong xang reforming.

- Phuong phép hydro hoa benzen.

Muén giam ham luong chi va benzen ma van d¢am bao tri sé octan thi ta
phai ting cé&c cau tir khéc c6 tri s6 octan cao nhu :

- Dung phu gia chira oxi nhu : etanol, MTBE, TAME, MTBA....
- Pha tron xing c6 tri sé octan cao nhu xang alkyl hoa, izomer hda vao

nhién liéu ¢4 tri sb octan thap.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
- Nang cap va dua thém céc thiét bi loc dau dé san xuat hdn hop xang

co tri s6 octan cao.
PHAN 11

QUA TRINH ALKYL HOA SAN XUAT XANG.

Quié trinh alkyl héa l1a mot qua trinh quan trong trong nha may loc dau
nham ché bién cac olefin nhe va izo-butan thanh céu tir xing co tri s6 octan
cao nhét d6 1a izo-parafin ma chu yéu 1a izo-octan. Alkylat nhan dugc 1a cdu
tir tbt nhat dé pha tron tao xiang cao cip cho nha may loc dau vi né co tri sb
octan cao va do nhay nho (RON > 96, MON > 94 ), 4p suat hoi thap. Diéu d6
cho phép ché tao dugc xang theo bat ky cdng thirc pha tron nao. Ngoai ra, khi
alkyl héa benzen bang olefin nhe ta ciing s& thu duoc alkyl benzen c6 tri s6
octan cao dung dé pha ché xang. [244-1]

I. CO SO LY THUYET CUA QUA TRINH ALKYL HOA 1ZO-BUTAN BANG
BUTEN VOI XUC TAC H,SOq:

1.1 Ngyén li¢u ciaa qua trinh. [227-1]

Nguyén liéu alkyl hoa cong nghiép la phan doan butan, butylen nhan
duoc tir qua trinh hip phu phan chia khi caa khi cracking xuc tac 1a chu yéu.
Phan doan nay chira 80 + 85% C,, phan con lai 1a Cs,Cs. Propan va n-butan
chua trong nguyén liéu mac du khdéng tham gia vao phan ung nhung no lai
anh huang dén qua trinh bai vi ching chiém thé tich ving phan wng va 1am
giam ndng do izo-butan, 1am giam ndng do xuc tac. Dé cai thién diéu kién
alkyl hoa can thiét phai tach sau hon cac n-parafin nhd cac cot tinh cat propan
va n-butan. Trong nguyén liéu ciing can chua it etylen va nhat I1a butadien, vi
khi tiép xidc véi axit (dic biét 1a H,S0,) ching s& tao thanh cac polyme hoa
tan trong axit va lam giam ndng do axit. Ngoai ra, cac hoi cua oxi, nito, luu
huynh trong nguyén liéu ciing dé tc dung voi axit va tang tiéu hao axit. Ham

luong va thanh phan cua olefin trong nguyén liéu c6 anh huéng quyét dinh
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

chat lugng san pham. Khi alkyl hoa izo-butan bang olefin, sy anh huéng cua

ching dén cac chi tiéu cua qué trinh dugc trinh bay ¢ bang 11.1

Bang 11.1 anh huong cua nguyén liéu dén hiéu suét alkylat

Chi tiéu C3H6 C3H6(40%) C4H8 C5H10
C4Hg(80%)

Hiéu suat alkylat so 178 174 172 160
vai olefin %V
Tiéu hao 127 117 111 96
Izo-butan,%V
RON( alkylat sach) 89+92 92+95 94 97 90 =93
RON(+ 0,8 ml TEP/I) | 101,5 <103 | 103,5 +105 | 104,2 +106,3 | 103+103,6

MON 87 90 90 +93 92 +94 90 =92

1.1.1 Tinh chdt hoa ly, phiwreng phép diéu ché ciia nguyén ligu .
a). izo-butan:

Cong thuc phantar:  C4Hyp

Cong thuc ciu tao : CH3_(|:H_ CHs
’ ’ ’ CH3
- Mgt so tinh chat chat cua izo-butan.[273-29]:

+ Nhiét do néng chay : -145,0°C

+ Nhiét do soi : -11,72°C

+ Ty khoi  df° : - 0,6030

+ Nhiét d6 t6i han ; 134,5°C

+ Ap suét téi han ; 3,58 MPa

+ Gidi han nong @6 hdn hop nd véi khong khi (%):
Gi6i han trén : 8,4%
Giéi han duéi : 1,8%

+ Tri s octan : RON =100 ; MON =99

O nhiét do thuong izo-butan 12 chat khi, trong suét khéng mau, khdng

mui, ty trong nho hon nudc. izo-Butan khdng co tinh chat hydrophyl, nghia 1a
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Do an tot nghiép Thiét ké phan xuong alkyl hoé xuc tac
H,SO,4
khong tron 1an dugc voi nudc. Mit khac do hoa tan dé dang cac chat ma va

tan dugc trong d6 s6 cac chat lipophyl dién hinh. izo-Butan dé& bi hap thu bai
nhitng hydrocacbon khéc va nhitng chat hip phu rin (than hoat tinh). Nguoi ta
dung tinh chat nay dé tach C, bang phuong phap hap thu va hap phu.

Sy doc hai cua izo-butan 16n hon so vai hop chat hitu co khéc, viéc hit
thd khi va hoi cua chiing gay hién tuong mé man va cé tac hai 1au dai vé sau.

- Tinh chat héa hoc ciia izo-butan.[28-14]

Tinh chét héa hoc cua izo-butan dugc xac dinh béi cac dic diém cAu tric
dudi day:

+ Trong izo-butan chi chua céc lién két o;

Phan tir izo-butan chi chtra céc lién két C - Cva C - H 14 loai lién két
khdng phan cuc hoic rét it phan cuc. Vi vay & izo-butan phan ¢ng xay ra chi
yéu qua con dudng phan cit lién két theo kiéu dong li, nghia la qua hinh thanh
cac goc tu do.

Trong cac phan ung & izo-butan chét phan tng c6 thé tin cong vao lién két
C - H (phan {rng thé) hozc vao lién két C - C (cit manh cacbon).

- Ung dung:

Izo-butan duoc dung 1am nguyén liéu san xuat xing alkylat va cao su

téng hop...
b) Buten.
- Cong thirc cAu tao phan ti:  C4Hg

- Cong thirc cu tao:

+ Buten1: CHy= CH- CH»- CH3;
+ Buten 2: CHs3- CH = CH- CH;
+ izo-buten : CH,= ﬁ: CHs

CH3

Bang 11.2. M6t s6 tinh chat héa ly cua olefin

Olefin Nhiét do | Nhiét Nhiét do ap suat toi Gic}ri han
néng do t6i han(°C) | han(MPa) no vai
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

chay(°C) | s6i(°C) khong
khi(%V)
Buten-1 -130,0 -5,0 146,2 3,89 16 +-9,4
cis-Buten-2 -139,0 +3,5 151,0 4,02 16 +9,4
Trans-Buten-2 | -105,0 +1,0 - - 1,6+9,4
izo-Buten -140,0 -6,0 1447 3,85 1,8+9,6

O nhiét @6 thuong buten 1a chat khi, khéng tan trong nuéc ma chi tan

trong cac dung mai hiru co va ciing doc hai.[51-14]
-Tinh chdt hda hec cia buten.
+ Ban chat dic diém cua lién két ddi C = C .[52-14]

Lién két d6i C = C duoc tao nén bai 2 nguyén tir cacbon ¢ trang thai lai
tao sp’ tuc 1a kiéu lai tao tam giac.

Trong lién két @i c6 mot lién két o do su xen phu truc cua 2 electron lai
tao va mot lién két  do su xen phu bén cua 2 electron p.

Lién két doi co do dai lién két bing 1,34 A ngén hon so véi lién két don
(1,54 A) . Ning luong lién két doi C = C bing 145,8 kcal/mol, trong khi d6
nang luong lién két don C - C bing 82,6 kcal/mol; gia thiét nang luogng lién
két o 16n hon nang luong lién két © bang 145,8 - 82,6 = 63,2 kcal/mol. Nhu
vay lién két o 16n hon nang luong lién két nt, d6 chénh léch vao khoang 20
kcal/mol, diéu nay giai thich tinh kém bén cua lién két = va kha nang phan
g cao cua lién két d6i. Thuc vay, so véi alcan, alken c6 kha niang phan tung
cao hon nhiéu. Céc phan wng cua alken thuong tap trung vao lién két di, do
d6 ndi d6i duoc coi 1a trung tam phan wng cua alken.

Céc phan tng quan trong nhat d4i véi alken 1a phan wng cong phan (ng oxy
hoa va phan tng trung hop.

+ Phan rng cong. [52-14]
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
Cac phan wng cong dic trung nhat di vai alken 1a phan ang cong vao lién

két d6i. Trong cac phan &ng nay, lién két doi thuc chat 1a lién két  bi bé gay
va két hop véi hai nguy@n tir hodc hai nhém nguyén tir méi tao ra hop chat no.

So d6 chung caa phan ng cong vao lién két nhu sau:

b C/ X-Y e
= + - — -
/C AN 1IN
X Y

Kha niang phan ng cao cua alken so vai alkan con cé thé giai thich 1a do
trong lién két doi cua alken mat do electron dugc trai rong hon trong lién két

don cua alkan.

Cac electron trong lién két d6i bi gdy ra xa do stc day nhau caa ching. Do do,
nhitng vi tri cua lién két d6i c6 mat do electron bang véi chd c¢6 mat do
electron nhu thé cua lién két don thi ¢ xa truc lién két don (hinh 11.1)

_____

Hinh 11.1 ,
a) Vung c6 mat do electron cao ¢ liénketdon C- C
b) Vung c6 mat do eletoron cao ¢ lién kétdon C=C
Cong hydro:
Két qua phan tng cong hydro vao viing buten cho ta butan twong ¢ng. So

dd chung cua phan &ng cong hydro vao ndi déi cua buten nhu sau:

AN / N\ /
cCc-C +H,— C-—-C

/ AN /| |\
H H

Cong electrophyl (Ag) vao butan . [55-14].

Quié trinh c6 thé duoc biéu dién bang so dd chung nhu sau:
AN /
C=C_ +Hs0o, — ~—C—C—
/ AN | |
H OSOzH
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
Phan &ng trén c6 co ché cong electronphyl (tec co ché cong ai dién tu, ky

hiéu Ae ), vi cac tac nhan diéu 1a electronphyl.

Khi tic nhan electronphyl tién lai gan phan tir benzen, trong phan tir
benzen cé sy chuyén mat do electron = cua lién két ddi, 1am phan cuc hda lién
két doi :

CH;3-CH=CH-CH; —» CH3-(8:+H: 8CH-CH3

Co ché cong electronphyl tién hanh qua hai giai doan. O giai doan mét,
tac nhan electronphyl s& két hop véi cacbon mang néi déi giau electron = hon,
tao ra ion cacboni. Sau d6 giai doan hai, ion cacboni s& két hop véi phan con

lai cua cac tac nhan mang dién tich am :

Giai doan1:
¥ +X g/ Chan  NelE Ly
— = — —_ +
- / N %

Giai doan 2 :

AN +/ N h AN /

X-C-C + N2 X-C-C-Y
/ \ S / N

+ Phan tng oxy hoa: [62-14]

Cac hydrocacbon chua lién két déi nhay cam hon nhiéu di véi cac chat
oxy hoa. Khi diéu kién tién hanh phan @ng tac nhan oxy hda khéac nhau thi san
pham phan &ng tao ra ciing khac nhau.

Nho tac dung cua KMnO, trong dung dich trung tinh hoac dung dich
kiém, lién két doi cua buten s& két hop vai hai nhém hydroxyl, nhu khi cong

véi hydro peroxyt HO-OH tao ra 1,2- diol :
CH;—CH=CH-CH; + 2[OH] — * CHs—QH—QH—CHs
OH OH

Phan &ng nay dung trong phan tich dé nhan ra ndi ddi. Cho buten tac

dung véi dung dich KMnO, trong dung mdi kiém, dung dich s& mat mau.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Axit cromic duoc st dung rong rdi dé oxy hda lién két ddi hoic dudi

dang dung dich Cr,O3 trong axit axetic dam dac, co6 mat H,SO,4 hoac khoéng,
hoic dudi dang dung dich natri hoic kali bicromat. Phan tng bé gay lién két
déi tao ra xeton chang to sy c6 mat nhom R,C=, con sy tao thanh axit
cacbonxylic chirng t6 su c6 mat caa nhom R- CH=:
CH3 CHs
N N
/C:CH'CHg +3[0] — /C:O + CH3-COOH
CHs CHjs
Nho phan nay cé thé xac dinh vi tri cua lién két ddi trong buten.

+ Phan ung trung hop [66-14].

Mot trong nhitng phan ng quan trong bac nhét trong ky thuat hién nay cua
cac hop chat chua no 1a phan &ng tring hop tao ra san pham polyme. Qua trinh

tring hop toa nhiét rat 1on, izo- buten 1a 228 cal/g (tring hop trong dung dich).
So d6 chung cua phan tng tring hop nhu sau :
nA — (A)n

n la hé trung hop

, A la monome
Cuthé: CHs
I
ncHg.F:CH2 SN - |C CH;
CH; CHs n
izo-buten Poly izo-buten

Tuy theo ban chit, dic diém cua monome, tly theo diéu kién tién hanh
phan tng, qué trinh trang hop s& xay ra theo co ché khac nhau, cho polyme c6
cAu tao khéac nhau va hé sb trung hop khac nhau.

- Phurong phép diéu ché buten. [31-7]

Phuong phép diéu ché olefin trong cong nghiép 1a qué trinh cit mach

cacbon cua phan doan dau mé va khi hydrocacbon nhu qué trinh cracking xtc
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Do an tot nghiép Thiét ké phan xuong alkyl hoé xuc tac
H,SO,4
tac dé san xuat xing va olefin thu dugc nhu san pham phu. Ngoai ra con c6

olefin thu duoc tir qué trinh dehydro hoa caa parafin twong ung va olefin thu
duoc nho cac phan wng chuyén héa qua lai (oligome héa va qua trinh chuyén
khong can dbi).

- Ung dung:

Buten-1 va buten-2 duoc dung chu yéu dé diéu ché butadien, buten - 1 ¢6
thé trung hop thanh cac polyme cd cau hinh dong phia, cac san pham nay dai
va c6 strc chiéu kéo cao nén dugc ding 1am éng va can thanh Ia.

Trung hop izo-buten cho céc san pham c6 thé dung 1am dau nhon hoic
lam vat liéu cach dién va 1am cac mang mong. Bong tring hop izo-buten véi
mot lwgng nhoé izopren hoic butadien cho loai cao su butyl c6 thé luu hoa
duoc va rat it thoat khi, vi vay dung dé san xuat céc loai saim cho xe van tai.

Ngoai ra cac phuong phéap tong hop izopren tur buten va diéu ché
anhydric maleic tir cac hdn hop n- buten dugc dung diéu ché dibuten va mot
sb hydro cacbon khéc dung Iam nhién liéu dong co.

¢) Xuc tac axit H,SO,.

Axit H,S0, cung véi HF 1a céc xuc tac chu yéu cho qué trinh alkyl tao

xang co chat luong cao. (xem hinh 1.1)
- Tinh chat héa 1y cua xic tac H,SO, : [106-15]

Axit H,SO, 1a mot chat long khdng mau, khéng mai, nhét nhu dau (te=
10,4°C), khéi lugng riéng cua H,SO4 98% 1a 1,84 g/cm®.

Dung dich H,SO, ¢6 néng do 98,2% 1a hdn hop ding phi, dudi ap suit
thuong né sbi & 336,6°C
- Tinh chat héa hoc cia H,SO, : [107-15]

Axit sunfuric c6 hai dic diém I16n : Khi lodng, nd 1a mot axit manh, khi
dic va néng no 1a mot chat oxy hda manh. Axit nguyén chat 100% khong thé

hién tinh axit.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
H,S0, 12 axit hai lan, trong dung dich n6 phan ly thanh hai nic: nic thtr

nhat phan ly hoan toan nhung nac tha hai thi kém hon nhiéu.
H,SO, «—— H' + HSO, Ky =00
HSO, +—= H" + S0O%, K, =2.107

H,S0, dic thu dong hoa Fe, Al, Cr nén ngudi ta dung binh bang thép dé

dung va chuyén cho H,SO4 dac, ngudi.

- San xudt H,S04.[110-15]

Axit sunfuric 1a mot loai héa chit co ban nén hang nam né duoc san xuét
vé6i lugng 16n trén thé gioi.

Nguyén tic chung cua cic phuong phéap diéu ché H,SO, trong cdng
nghiép 1a oxy héa SO, thanh SO3rdi cho hop véi nuée.

250, + 0O, = 2803
SO; + H),O = H,S0O,4

Hién nay nguoi ta thuong diéu ché H,SO, bing hai phuong phép:
Phwong phap tiép xtc va phuong phap thép.

Phuong phap tiép xdc 1a phuong phép hién dai, dugc &p dung & nhiéu
nudce trén thé gii. Tuy nhién thuc hién phuong phap nay khé khan hon nhitng
phuong phép c6 dién vi nd doi hoi ky thuat cao.

Quié trinh diéu ché gém 4 giai doan:

+ Diéu ché anhydrit sunfuro SO, : Loc sach hdn hgp khi SO, + O,, khir
that sach bui va cac tap chat 1am hai xtc tac (nhu SeO,, As,03, PH3, H,0...).

+ Oxy hda SO,: hdn hop khi da duoc loc sach, dugc dbt néng 1én 450°C
réi cho qua chat xdc tac(Pt hoic V,0s). Sudt giai doan oxy hoa nhiét do do

khong duoc thay doi:

280, + 0, «— 2S0; (hiéu suat thuong dat 98%)
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Giai doan hap thu SOs: hdn hop khi SO, + SO + O, dugc 1am ngudi

xubng khoang 50°C, rdi cho tan trong dung dich H,SO4 98,2% (gitr nhiét do

khong dbi & 50°C). San pham thu duoc 1a oleum H,S04.xS0Os. Mudn c6 axit
lo&ng hon ngudi ta pha oleum bang nudc.

Axit H,SO4 da lam viéc trong cac nha may hién dai thuong dugc tai sinh
bing phuong phéap phan huy nhiét ¢6 cao. Hiéu qua cua qua trinh alkyl ha
tang 1&n khi thém vao xuc tac céc chat kich hoat dic biét, n6 1am thay doi stc
can bé mat caa gigi han phan chia pha hoic tao thanh nhii twong trong axit
H,SO,.

1.2. San pham chinh cia qua trinh.

San pham thu dwgc gom:

- Alkylat nhe ding 1am hop phan pha ché xang c6 chat luong cao.

- Alkylat nang (t; = 170 = 300°C) dung lam nhién liéu diezen.

- Hon hop khi hydrocacbon no dung lam nhién liéu.

San pham chinh cua qué trinh 13 izo-octan chiém 75 + 80% thé tich san pham.

Thong thuong ngudi ta dung n-buten dé alkyl héa izo-butan tao thanh cac
hydrocachon CgHig Vi san pham nay cé nhiét d6 sdi thich hop nhat khi s
dung 1am thanh phan cua nhién liéu dong co.

CAu tao cua san pham thu dugc trong qué trinh alkyl héa izo-butan bing
n-buten, s& thu duoc hdn hop 2,2,4; 2,3,4 va 2,3,3-trimetyl pentan, day I chat
chi tiéu dung trong thang do chi sb octan cua nhién liéu.

+ Chat luong xang alkyl hoa:

Xing thu duoc tir qua trinh alkyl héa c6 chat lugng rat cao: tri sd octan trén
95, chua rat it olefin va hydrocachon thom, thanh phan chira chu yéu Ia cac izo-
octan. Thuong sir dung alkylat dé pha vao céc loai xang dé nang cao chat lrong.

Trong céc alkylat thu duoc c6 mit cac parafin thap va cao phan tir véi sb
nguyén tir cachon khong 1a bdi s6 so véi sd nguyén tir cacbon trong nguyén

licu ban dau. Vi du, khi alkyl hda izo-butan bang cac buten thi alkylat chira 6+
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

10% hydrocabon Cs + C; va 5 + 10% hydrocacbon Cg hodc cao hon. Nhitng

san pham nay chi cd thé sinh ra bai cac qué trinh phan hay, nhit 1a khi ting
nhiét do, ddng thoi c6 mot lwegng nho olefin va aromatic.[119-7]
Bang 11.3. Tri s6 octan cia mot sé san pham chinh caa qua trinh alkyl

hoa izo-butan bang buten.[7-23]

Buten RON MON
Izo-buten 2,2,4-trimetyl pentan 100 100
Buten-2 2,3,4-trimetyl pentan 103 96
2,2,4-trimetyl pentan 100 100
2,3,3-trimetyl pentan 106 99
Buten-1 2,3-dimetyl hexan 71 79
2,4-dimetyl hexan 65 70
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Bang 11.4.Tri s6 octan cua san pham cta qué trinh alkyl hoa
khi ding H,SO,[13-11]

Xuc tdc | Phuong phép xac dinh | Buten-1 Buten-2 Izo-buten
H,SO, RON 98,5 98,5 90,5
MON 94,5 94,5 88,5

1.3. Co sé hoa ly caa qud trinh.
1.3.1.Dgc trung nhiét dgng hoc cia phdn #ng. [224-1]

Alkyl hoa izo- butan bang nguyén liéu olefin nhe khi c6 mat x(c tac axit

manh, tir 46 tao thanh izo-octan. Cac phan ang co ban gom:
izo-C4Hyp + CoHy —  2,2-va 2,3-dimetyl butan
izo-C4Hy g + C3He —  2,3-va 2,4-dimetyl pen tan
izo-C4Hy g + Cy4Hg —>  1z0-CgHyg (izo-octan)
(khi) (khi) (I6ng): AG =-27100 + 63,2T
AG < 0 khi T<156°C
izo-C4Hy g + CsHg — 4 izo- CgHyg (izo-otan)
(khi) (khi) (khi) : AG =-18350 + 39,1T
AG <0 khi T <196°C

Alkyl héa izo-butan bang buten 1a mot qua trinh téa nhiét co kém theo
giam sé lwong phan tir. Do vay, khi giam nhiét 6 va tang &p suat s& thuan loi

cho qué trinh, nghia Ia qua trinh chuyén dich vé phia tao thanh san pham.

Theo s6 liéu thuc nghiém ta thdy, nhiét caa phan (rng nhu sau:

V&1 propen : 195 kcal/kg alkylat
Vai buten : 175 kcal/kg alkylat
V§i penten : 140 kcal/kg alkylat
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
1.3.2. Co sé ciia qua trinh alkyl hda izo-butan bang butylen. [225-1]

Alkyl hoa izo-butan bang butylen, phan ung xay ra theo co ché ion qua
giai doan trung gian hinh thanh cacbocation va dugc xdc tac béi axit proton.
Kha ning phan ¢ng caa cac olefin trong truong hop nay duoc danh gia bing

muc do tao ra cacbocation.

Véi sy tang chidu dai mach, ciing nhu d6 phan nhanh cua day
hydrocacbon trong buten s& dan dén ting kha niang phan ng cua né véi qua

trinh alkyl hoa:
CH;3;-CH;-CH-CH=CH; <CH3-CH =CH - CH; < (CH3),C = CH,

Co ché thé ai dién ta dac trung chu yéu cho su alkyl hoa theo nguyén tir

cachon.

Thoi gian ton tai cua cacbocation dao dong trong khoang thoi gian nhat

dinh, phu thudc vao ciu tric, cac hiéu ung riéng va kha ning solvat hda caa né.

Su tao thanh cacbocation ciing tuan theo qui tic nhat dinh. Khi tac dung
cia H* véi buten thang thi wu tién tao thanh cacbocation bac 2 hon 1a bac 1, vi
du:

CHs- CH,- CH=CH, + H* 5= CHs- CH,- "CH - CH; (bac2)
CH;-CH,-CH=CH, + H* P a— CH; - CH,- CH, - +CH2 (béC 1)

Néu buten ¢6 cau tric nhanh vai lién ddi & vi tri B s& cho cacbocation bac

3 nhiéu hon bac 1:

(I:Hg (I:H3

CH,=C + H ——  CHs- c (bac 3)
CH, CH;,
(|3H3 (|3H3

I e ey
CHs CHs
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
Diéu ndy duoc chang minh bing cac sb liéu nhiét tao thanh cua

cacbocation, AH(kJ/mol) & bang 11.5
Do bén cua cacbocation cd thé xép theo thi tu giam dan nhu sau:
ion bac 3 > ion bac 2 > ion bac 1.

Bang 11.5. Nhiét tao thanh cua cacbocation

Cacbocation AH, kJ/mol
... 'CHa... 1100
CH3 - "CHa... 941
CH; - CH, - "CH,... 907
CH3 - "CH - CH; 798
CH3- CH; - CH, - "CH, 869
CH3- CH, - "CH, - CH, 760
(CH3)sC” 697

Ap dung trong cdng nghiép alkyl hda izo-butan bang buten, ta c6 cac

phan ng xay ra theo co ché cacbocation nhu sau:

CHs + H" —— *C4Hs (giai doan tao ra cachocation) (1)

iZO-C4 + +C4Hg* n-C4H10 + iZO-+C4Hg
(2)

iZO-+C4Hg + CiHg— iZO'+C8H17
3)

iZO-+C8H17 + iZO-C4HT()—> iZO-Cngg + iZO-C4Hg+
4)

iz0-"C4Ho lai tiép tuc tham gia phan ¢ng (3), trong d6 ion izo-"C4He 12

loai c6 cau trdc bat ky.

Vé co ban phan tng alkyl hoa izo-butan bang buten sir dung xUc tac
H,S0,4 bao gdm ba giai doan: [45-21]

- Giai doan hinh thanh cacbocation.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

- Giai doan phat trién mach.
- Giai doan tao san pham alkylat.
1) Giai dogn hinh thanh cacbocation:

Trong cong nghiép, dé san xuat xang alkyl hda ngudi ta sir dung phan
doan butan-butylen cia FCC ciing nhu phan doan C, tir qua trinh cracking héa
sau khi da tach butadien va izo-buten bang quéa trinh tng hop MTBE, trong
d6 co propylen va hdn hop ba ddng phan cua butylen.

Cac hoc thuyét vé su khoi dau chudi cho ring cac cacbocation dugc tao
ra bang cach cong proton H* vao mét phan tir buten vai sy c6 mit cua xdc tac
axit. Theo thuyét nay, chi c6 cacbocation tert-butyl mégi c6 thé tao ra phan ang

chudi trong qua trinh alkyl hda izo-butan.

T izo-buten ta co:

(|:H3 (|:H3
CH,= ({, + H* — CHs - (|:+
CHs; CH;

Cac budc tao ban dau cung véi xic tac H,SO, tao thanh axit hoa
tan(ASQO) hoac cac polyme. Tuy nhién vai tro cua ASO trong qua trinh alkyl
hoa khéng duogc xac dinh rd. R4t nhiéu hydrocacbon axit hoa tan duoc sinh ra
nhung chi mot sé qué trinh alkyl héa xay ra trong chu ky nay. Cac
hydrocacbon axit hoa tan nay bi ion hoa cao va ching cé thé nhan ion hydrit

tur izo-butan.
R* (polyme cation) + iz0-C4Hio ——— RH (ASO) + tert-C,Hg"

Khi bit dau bang cac n-buten va propylen, buéc thi hai tao ra
cacbocation tert-butyl. Do d6 ion hydrit duoc ldy tir phan tir izo-butan va n-

alcan duoc tao thanh:
Vi n-buten:

CH3-CH,-CH=CH, + H's—= CHs;-CH,- "CH - CH,
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Buten-1 cacbocation bac 2
CH;-CH=CH-CH; + H* ¥ CHj;-"CH-CH,- CH,
Buten-2 cachocation bac 2
Vai Propylen:
CH3;=CH-CH; + H" &— CHs3-"CH-CH;

+ Phan tng chuyén ion hydrit:

o o
CH3-"CH - CH, - CH34CH3 - (|3 -H—CH;3 - CH;- CH; - CH3 +CHg3; - F*
CHs n-hiitan CH
Cacbocation bac 3
fH ohs
CH;3-"CH - CHg + CHz - € - H—> CHs - CHz - CHa + c:Hg-clz+
CH CH

.. Lz Cacbocation bac 3
2) Giai doagn phat trién mach.

Trong cac budc phat trién mach, cac phan tu olefin phan ung Vi
cacbocation tert-butyl (phan wng A), phan tng ndy sinh ra cacbocation c6 khdi
lwong phan tir ning hon, sau d6 xay ra dong phan hoéa hoic tach ra ion hydrit
tur phan ttr izo-butan (phan tng B). Trong moét vai truong hop, cacbocation
phan tir cao hon tiép tuc két hop vai phan tir olefin khac nhu co ché qua trinh
polyme héa. Su chuyén héa ion hydrit (phan ng B) tai tao cac cacbocation

bac 3, chudi dugc tiép tuc va tao thanh phan tu izo-parafin.
Quié trinh duoc md ta bang so dd sau:

olefin

Tert-C4Hg+ iZO'C8H18

Tert-C8H17 iZO'C4H10
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

+ Phan (ing A voéi cac dong phan cua butylen c6 thé nhu sau:

Vi izo-buten:
(|:H3 (I:Hg
CHs-cll+ + CHp=C-CHs —* CHy-C-CH,-"C-CH;
CHs CH; CH; CHs;
V6i buten -2:
FH3 (|:H3
CHz-C7+ CHy-CH =CH-CHy—> CHy-£-"C-CH, - CH;
CH3 CH3 CH3
Vi buten - 1:
GHa CH,
+ I
CH;-C" + CH,;=CH-CH,- —> CH;-C - CHy- "CH - CH, - CHs
CHgHa CH,

+ Ddng phan hda cacbocation:

Cacbocation bac 2 méi tao thanh nhin chung d& bi chuyén vi ndi phan ti
vé6i su di chuyén vi tri cua hydro va cac nhém metyl dé tao thanh cacbocation
bac 3 bén hon.

G d
CH3-C-CH-"CH-CH; —» CH3-C-?H-+CH-CH3
| |
CHLH; CHLCH;
Hs
— CHs - *C - C - CH; - CHy
CHLH;

GHa CH,
— CHg-CH-CH-+|C-CH3
CH;
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac

H,S04

EEE—

e

i

THs
CH; - (|3 - CH; - +|C - CH;
CH3 CH3

(Hs
CH;3-"C-CH,- |CH -CH, - CH;
CH;
CH; - +F - FH -CH, - CH, - CH;
CH{LH;
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

3. Phan #ng B va sur tgo thanh alkylat:

Céac cacbocation trén tac dung vai izo-butan s€ tao ra hydrocacbon CgHig

va tert-butyl cation:

(|3H3 (EHs (\:Hg
CH3-(|3-+|C-CH2-CH3+ CH3-<|3H — CHg-F - |CH-CH2-CH3+
CH5CH3 CH; CH3CH3
2,2,3-trimetyl pentan
G
+ CH3-(|3+
CHs;

(]?Hs Hs (]?Hs
CHz-"C - C-CH, - CHy *CH;-CH —— CHz-"C-C-CH,-CHy +

CHLH CH; CHEH;
2,3.3-trimetyl pentan ?Hs
+ CHs- (|3+
CHs
H3 H3 (|:H3
CH3'?H'|(:H_+C-CH3 +CH;-CH — CHs-ﬁ:H-lCH-CH-CHg +
CHs CHs CH, CHs CHa
2,3.4-trimetyl pentan ?Hs
+ CHj- (|3+
CH;
(I:Hs Hs (|:H3 9H3
CH3'?=CH2-+|C-CH3 + CHy;-CH —> CH3'?'CH2'CH'CH3 +
CH3 CH3 éHg CH3
2,2,4-trimetyl pentan (EHs
+ CHj- (|3+
CH
(I:Hg H3 3
CH3'C+_CH2'|CH 'CHZ-CHg CH3_(|:H —»
' CH, CHs
(I:H3 (EHg
CHs3-CH - CH; -|CH -CH;-CHF CHs- (|3+
CH3 CH3

2,4-dimetyl hexan
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

?Hs (|3H3
CH;-C" - |CH -CH;-CH;-CHs+ CHj- (|3H —
CHs; CH;
?Hg Hs
CHy - CH - CH - CH, - CH, - CHY CHs-C’
CHs; CHs;

2,3-dimetyl hexan

4) Cac phdn #ng phu xdy ra trong qua trinh alkyl héa:

Mbét sé lugng 16n cac phan tng phu xay ra trong diéu kién caa qué trinh
alkyl hda nhu phan ung dich chuyé hydro, phan tng polyme héa, phan wng
phan b6 lai, phan tng cracking, phan ¢ng oxy hda, phan ung tao este... Céc
phan ng nay thuang khdng mong mudn vi nd 1am giam chat lwong alkylat va

lam tang tiéu hao xuc tac axit.
+ Phan tng chuyén hydro: [48-21]

Hai phan tir izo-butan va mot phan tu olefin tdc dung vé nhau tao nén
mot phan ta izo-parafin Cg (thuong 13 TMP) va mot phan tir parafin vai s6
nguyén tir bang sb nguyén tir cachon cua olefin. Sau day la nhitng minh hoa

vé phan ttng chuyén d6i hydro giita mot propylen - izo-butan trong hén hop:
CsHs + HY = C3H;" + iz0o-CsHig—> C3Hg + iz0-C4Hg'
izo-CiHy" = izo-CjHg + H'
iz0-C4Hg + iz0-C4Hg = iz0-CgH17"
Vi vay tac ca phan &ng dién ra nhu sau:
CsHg + 2iz0-CsHyp == CsiHg + iz0-CgHys

+ Phan tng polyme hoa olefin: [49-21]
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
Mét lrong nho trong phan con lai cua qua trinh alkyl héa ¢ nhiét do soi

cao, diéu kién thich hop cho phan tng alkyl hoa xay ra. Mot phan ta polyme
bao gdom hai hozc nhiéu phan tir olefin cong vai mot phan tir izo-butan, phan

urng xay ra nhu sau:

2CHg + izo-CiHy" —— iz0-CoHos"
iZO'C12|:|25 + i20-C;Hig—> iz0-CyoHys + i20-C4Ho'
Phan &ng polyme héa c6 thé giam téi muac t6i thiéu bai duy tri mot ty 18
gitra izo-butan véi olefin cao, mot ty 1€ hydrocacbon véi xic tac cao, dé hoat
dong xuc tac thich hop, chuyén khdi déu, va ty trong cua alkylat trong ving
phan rng 1a nho nhat.
+ Phan tng phan b lai:
Phan rng phan bd lai d6ng vai trd bé trong qua trinh alkyl hda. N6 c6 thé
giai thich vé sy hinh thanh ca izo-pentan, izo-hexan va cac izo-heptan.
Mot vi du vé loai phan (rng nay nhu sau:

T s

CH3'?'CH2-|CH'CH3 +CH3-?H _
CH; CH;s CH;
o
CH;s - ? -CH;-CH; - CH;3 +CH;- ?H - CH;- CHs;
CHs CHs

+ Phan &rng cracking :

Rat nhiéu izo-butan va Cs phan nhanh duoc tao ra thong qua qua trinh
cracking dé tao nén cacbocation c6 phan tir thip hon cong véi phan tir olefin, trong
khi d6 buten-1, butan-2, propylen va amylen thi khéng co. Trong truong hop izo-
buten, sy phan doan lai quan trong hon trong qua trinh alkyl hdéa H,SOy:

iZO-C12+ —» iz0-C; + iZO-C7=

izo-C;,¥ — iz0-C¢ + iz0-Cg'
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

iz0-C1g" , iz0-Cs + iz0-Cs +iz0-Cq

Céc olefin nhanh chdng proton hda tao nén alkyl cation:

izo-Cs + H* ——  iz0-Cs’

Tir co s& hoa hoc caa qué trinh alkyl hda izo-butan bang buten, ta thiy rd
thuc chat caa quéa trinh 13 phai tao ra ion izo-C4,Hs" ma phan wng chinh d6 1a
su chuyén ion hydrit ¢ izo-C4H1,. Chi ¢ cac axit manh mai cé hoat tinh xuic
tac thic day toc do van chuyén ion hydrit. Do vay xuc tac alkyl hoa trong
cdng nghiép thuong 1a H,SO,4. Tdc d6 van chuyén H™ giam khi ndng do axit
giam. Trong cong nghiép van phd bién cac qué trinh tng véi xUc tac trén.

Anh hwéng ciia cac huwéng phdn ng dén tri sé octan cia alkylat: [29-23]
Hudng phan tng 1

Hudng phan tng 3
100

Hudng phan tng 2
80
60

40 —

20 —

TAm quan trong ctia huéng phan dng, %

| | | | |
0 89 92 96 100 104 RON

Hinh 11.2. D4 thi miéu ta sy anh huéng caa cac hudng phan ung dén tri sb

octan cua alkylat
+ Hudng 1:
Cs,C4,Cs + izo-C;"—» céc cation: C;, Cg" + izo-butan—»
— C;-C, (RON =102 +103)

+ Huéng 2: Oligome hda ——»Cq,* + Cyo" (RON =88 +89)  cracking
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Cs" + Cy" +olefin

Phan nhe va phan ning cudi duoc san xuat boi hudng phan ¢ng nay.

+ Hudng 3. Nhitng cation nang:

. . _Chuyén ion hydrit _
C12 + Czo ” C12 + Czo ( RON =86 + 88)

11.3.3. XUc tac cho phdn #ng alkyl hoa:

Chét xUc tac sir dung cho phan tng alkyl héa nhu: HF, H,SO4, AICIs.
Hién nay trong cac nha may alkyl hda trén thé gidi sir dung phd bién hai loai
xuc tac long la H,S0, va HF. Ngoai ra, chat xtc tic AICl; dugc st dung trong

qué trinh alkyl ha hop chat vong thom.

UOP da phéat minh ra chét xtc tac HF dang ran va x(c tac zeolit. Uu
diém cua loai xuc tac nay 1 di thé hoa hé phan @ng, dé tach san pham, dé tai
sinh x(c tac, giam doc hai va giam an mon thiét bi. B4i vai xtc tac zeolit con
cho d6 chon loc cao.

Nhung x(c tac rin chua duoc wng dung phéd bién trong céc qua trinh
alkyl héa céng cong nghiép ciing nhu trén thi truong thé gisi.

Khi alkyl hda izo-butan bang buten st dung xuc tac H,SO4 thu dugc san
pham alkylat c6 chat lugng cao hon khi ding xtc tac HF. Két qua thuc ngiém
d4 ching minh diéu nay.

Bang 11.6. Tri s6 octan (R+M)/2 cho bai loai xdc tac va olefin nguyén

liéu

Nguyén li¢u olefin HF H,SO,
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Do an tot nghiép

Thiét ké phan xuong alkyl hoé xuc tac

H,SO,4
1-Buten 92 + 94 95 + 97
2-Buten 94 + 96 95 + 97
izo-Buten 91 =93 88 =90
Buten(trung binh) 92 - 94 93 = 95

Khi so sanh hai qué trinh alkyl héa st dung xdc tac HF va H,SO4 nguoi

ta tong két duoc mot sé diém sau:
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Do an tot nghiép
H,SO,4

Thiét ké phan xuong alkyl hoé xuc tac

Bang 11.7. So sanh qua trinh alkyl hoa khi sir dung xdc tdc HF va

H,SO.,.

HF

H,SO,4

+ Chét xUc tac c6 thé tai sinh biang

chung phéan doan.

+ \Vung phan ang c6 thé hoat dong &
khoang nhiét do 30 +45°C va thiét bi
phan @ng c6 thé 1am lanh bang nudc

lanh.

+ Y&u cau khudy tron ving phan tng
thip hon, boi vi HF hoa tan izo-
butan cao hon (khoang 0.3% izo-

butan trong axit).

+ Tri s6 octan cua alkylat thu duoc
véi nguyén liéu buten trunh binh: 92
-94.

+ Tiéu thu izo-butan cao hon.

+ HF ¢6 xu huéng an mon manh hon.
+ & cac diéu kién phan tng HF hoéa
hoi va c¢0 tinh doc hai cao, gay nguy

hiém cho con ngudi.

+ Qua trinh tai sinh xi0c tac doi hoi
mot phan xuang xur ly riéng.

+ \Vung phan ung hoat dong ¢ nhiét
d6 thip khoang 5 + 10°C, can phai
lam lanh thiét bi phan tng & nhiét d6
phan tng dusi 10°C.

+ Y&u cau khuay tron viing phan tng
cao hon vi H,SO,4 hoa tan izo-butan
thap hon so vai HF (0,1%).

+ Tri s6 octan cua alkylat thu duoc
véi nguyén liéu buten cao hon: 93 -
95,

+ Tiéu thy izo-butan thap hon.

+H,SO,4 cliing c6 xu huéng an mon
nhung khéng bang HF.

+ H,S0, ciing rat doc, nhung & diéu
kién thuong n6 & thé long va viéc xir

ly an toan va dé dang hon nhiéu.

I1.DIEU KIEN CONG NGHE CUA QUA TRINH ALKYL HOA.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
Hiéu suit va chat luong alkylat dugc xac dinh khéng chi khéng chi do

tinh chat cua nguyén liéu va xdc tac ma con do anh hudéng cua cac diéu kién

cdng nghé caa qua trinh alkyl hda do 1a cac théng sé chinh sau:
-Nhiét @6 phan ang.
-Thoi gian phan ung.
-Ty 1¢ izo-butan/buten.
- Nong d6 axit.
- Nong db izo-butan trong viing phan tng.

- V6i &p suét chi chon sao cho tién hanh céng nghiép thuan lgi voi nghia

duy tri trang thai nao @6 thich hop cua tac nhan ma théi.

Ché @6 cdng nghé & cac day chuyén khac nhau s& duogc diéu chinh khac

nhau. Bay gio chiing ta s& xét ky cac yéu té nay (xem hinh 11.3).
11.1. Nhigt @ phan sing. [212-4]

Nhiét do 1a thdng sé rat quan trong caa qua trinh alkyl hda, c6 anh huéng
kha phuc tap dén qué trinh nay. Khi nhiét d6 tang, o nhét cua cac tac nhan
giam xudng, diéu d6 cho phép tiang cuong khudy tron 1am cho cac tac nhan
phan ng tiép xdc vai nhau tét hon, nhd vay giam duoc ning leong khudy
tron. Song khi tang nhiét do, cac phan itng phu nhu polyme hoa, oligome hoa
va oxi hda lai ting 1&n va c6 téc d6 manh tuwong duong véi téc do phan ung
alkyl héa. Vi thé a6 chon loc caa qua trinh giam xudng, giam nong d6 axit va
tang tiéu hao axit, 1am giam chét luong alkylat (tri s6 octan giam, d6 6n dinh
thap).

Néu ha thap nhiét d6 dén mot gidi han nhat dinh ndo do, sé tao diéu kién
thuan loi cho qué trinh alkyl héa, lam cho d6 chon loc tang, giam tiéu hao xuc
tac va hiéu suat ciing nhu chat leong alkylat tang 18n. Yéu t6 han ché khi giam

nhiét d6 1a 1am ting d6 nhét cua cac tac nhan va axit, 1am tiéu tén niang hrong
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
khudy tron va chat tai nhiét. Trong trudng hop nay ciing khé tao thanh nhi

twong tét thich hop cho phan ang alkyl héa.

Trong cdng nghiép alkyl hoa, nhiét d6 thich hop dbi v& xuc tac axit
H,S0, la nhiét @6 tir 4 + 10°C.

Gia tri cu thé nhiét d6 phan ung dugc chon can phan tich dén anh huong
cua cac théng sb khac va céc chi tiéu kinh té cua qué trinh, sao cho dam bao
chi tiéu chat lwong va hiéu suét alkylat. Vi du theo thoi gian phan wng, ndng
d6 xuc tac giam, hoat tinh xdc tac giam ngudi ta c6 thé ting nhiét do 1&n 2 +
3°C trong khoang cho phép dé bu lai hoat tinh cua xuc tdc nham duy tri hiéu

suit khdng dbi cua alkylat.

Qué trinh alkyl héa truc tiép
*trlnh alkyl hoa truc tiép

Su ting lén QL;T;T Th'ﬂ;]ﬁp_ thp&etp% h?é? NI Cao

q

Ju tang If l + 120-C4 | Ccg — Pdng phan hoa Cg
Tyigo ', TMP OMH

Tyie I/Ol Co y—120=Cr =~ WORON—  Déng ptfl OB,

SL 10090RON Céc SnROMEM cracking
giam xuéfiy oot

Sulgiam xudng Cpp— Coo WAL I\b@an:4<— 'Igzmrl glag chat p@aﬂc—> Dai

tie
a0 pnl\l p(?éc 4@n pham cracking

Tz -Cpo —— 1fvm - C0 4DMQ5'C

60 - 93 RON

Ngdn <—— Thoi gian chit phan— Dai
{ing tiép xdc

Hinh 11.3. Qué trinh alkyl héa truc tiép anh hudng bai cac yéu to

11.2. Thei gian phan #ng.[213-4]
Thoi gian phan @ng cua qué trinh alkyl héa xac dinh boi hai yéu té co

ban:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Toc d6 lay nhiét khoi ving phan tng du dé diéu chinh nhiét d6 cua

phan &ng.
+ Thoi gian can thiét du dé izo-butan hoa tan vao pha axit tao nhi tuong.

Nho thé s& dam bao tién hanh nhu mong muédn va han ché cac phan phu.

Do thiét bi hoat dong lién tuc, dé khdng ché thoi gian phan tng ngudi ta
khéng ché qua ty 1& gita axit va hydrocacbon trong vung phan ¢ng coa
reactor. Théng thuong ty sé nay duoc chon bang 1/1 dén 2/1 | tai d6 chat
luong alkylat 14 tét nhat.

Trong thuc té, dé dat hiéu suit cuc dai, thoi gian tiép xdc trong reactor

Vi xic tac H,SO, thuong tir 20 ¢én 30 pht.

NO

100
75

50

w w w w w
20 40 60 80 100 %V

Hinh. 11.4 anh huong cua ty 1¢ axit/RH dén chat luong cua alkylat

11.3. Nong dé axit.[214-4]
bé alkyl héa phan doan C,, ngudi ta thuong ding axit H,SO,4 ¢6 ndng
do tir 90 + 98,5%. Nang cao néng do cua axit trong gioi han nay sé tao diéu
kién hoan thién tinh chét cua alkylat ma truéc hét 1a tinh chat chdng kich nd
cua no.
NO

100_|

98 _|
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Hinh I1.5. Su phu thudc thudc giira ndng do axit va chat lugng alkylat

Puong cong phu thudc giira tri s octan cua alkylat vao néng do cua axit

chuyén qua cuc dai rat rd rang & nong do axit 95 + 96%.

Ngudi ta giai thich diéu d6 c6 thé do & ndng do nay s& thuan loi cho qua
trinh vira alkyl héa vira ddng phan héa dé cho nhiéu 2,2,4-trimetyl pentan la
cAu tir c6 tri s6 octan cao. Va nhu trén ching ta da thay axit dic tao diéu kién

van chuyén ion hydrit nén ndng do cua axit phai ¢dam bao yéu cau.

Pé alkyl héa izo-butan bang buten, qua trinh ding xtc tac rong rai véi
H,SO, cd néng do 96 + 98% khéi legng. Nong do axit 16n hon khéng mong
mudn vi tinh chit oxy héa manh cua né, tinh chat nay 1am phuc tap them qua
trinh nhu dé tao nhya, dé tao SO,, SO;, H,S va giam hiéu suat alkylat. Khi
nong do axit thip nd xuc tac cho qua trinh polyme hda va dé tao thanh cac
alkyl sunfat twong &ng va khi d6t ndng bi phan huy thanh cac hop chat an
mon va 1am lodng nhanh axit H,SO,. Vi thé hé théng s& dat duoc kha niang
phan &ng cuc dai trong truong hop khi ndng do olefin hoa tan vao bang ding

lwong ion cacboni.
Trong qua trinh 1am viéc nong do axit giam xudng do hai nguy@n nhan
chinh sau: [215-8]

- Do tich liy trong axit cac hop chat cao phan tur (este phuc tap cua

H,SO,, hydrocacbon cao phan ti...)
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
- Do pha lodng bai nuéc duoc tao ra tir cac phan ang phu hay cé san

trong nguyén liéu tich ldy lai. Ching han mot phan tir olefin cé thé tac dung

véi H,SO,4 dac tao ra mot luong nude theo phuong trinh:
CiH2n + H,SOy &——= CiHa-2+ 2H,0 + SO,

Do d¢6 mot phan xuc tac phai lay ra khoi hdn hop phan tng va b vao d6
mot lugng méi ¢d ndng do cao. Luong axit tiéu hao 14 5 + 7 kg / 100 it
alkyl.[120-7]

Trong thiét bi phan ¢ng, ty 18 thé tich gitta axit va hydrocacbon vao
khoang 1 : 1, tham chi c6 thé dén 70% (thé tich) axit. Luong xuc tac du s&

duoc tach ra trong thiét bi tach va dua tro lai thiét bi phan tng.

H&n hop phan tng 1a hé hai pha phan tan vao nhau nho canh khuiy hay
hé thdng bom phan tan ciing gay anh huong dén ndng do axit, vi rang néu cac
bo phan nay khéng du kha niang cho phép nhan nhii twong tét s& tao diéu kién
tién hanh céac phan ¢ng phu khdng mong mudn va nhu vay s& lam giam ndng

d6 axit ciing nhu hiéu suat va chat lugng alkylat. [120-7]

Bang 11.8. B hoa tan cua izo-butan trong axit

Axit Nong d6 axit | Do hoa tan(% khdi lwong)
H,SO4 99,5 0,1
can bing 0,4

11.4. Néng dé izo-butan trong ving phdn rng.[215-4]

Do kha ning hoa tan izo-butan trong pha axit rat nho (H,SO la 0,1%),
nén muén ting tbc d6 phan tng, ndng dd izo-butan can phai dat cuc dai trong
vung phan tng. D6 hoa tan ciing con phu thudc vao do khudy tron dic biét

trong reactor.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
Olefin hau nhu hoa tan tic thoi trong axit nén luong olefin dua vao can

phai chia nho dé han ché phan &ng phu. Diéu ndy duoc khdng ché qua ty 1&
giita izo-butan/buten. Trong cdng nghiép, ty 1é nay thay doi tir 5/1 dén 15/1,

nghia 1a sir dung mot lwong du rat 16n izo-butan.

Khi str dung lwgng du izo-butan so véi buten s& han ché toan bo cac phan
rng phu va c6 anh huong tét dén hiéu suat alkylat, ting ham leong san pham
mong mudn, tang tri s octan va giam tiéu hao xdc tac. Tuy vay khdng nén
dung luong du qué lon izo-butan vi khi @6 chi phi tai sinh n6 sau phan ng sé
rat cao. Ty 1é mol téi wu trong truong hop nay 1a tir 4/1 dén 6/1. Ngoai ra khi
quan sat mdi quan hé giita ndng d6 izo-butan trong dong san pham ra khéi
reactor va chat luong alkylat, nguoi ta thiy rang chét lwong cua alkylat ma cu
thé 1a tinh chéng kich nd cua san pham tang 1&n hau nhu ty 18 thuan véi ndng
d6 izo-butan trong dong chat ra khoi reactor. Vi vay, ham luong izo-butan khi
d6 duoc dung dé danh gia chat luong alkylat.

Su phu thudc gitta tinh chdng kich nd cua alkylat vao nong d6 izo-butan
trong dong san pham ra khoi reactor duoc xéac dinh theo bang 11.9 théng qua
chi s F, trong d6 F dugc tinh theo phwong trinh caa Smith va Pinkerton nhu
sau:

£ = Cu(1/0)
100.(V.S),

Trong do:

Cis: % V cuaizo- butan trong san pham alkylat.

I/O : ty 1€ izo-butan/olefin trong nguyén liéu nap vao reactor.
(V.S), : tbc d6 nap nguyén liéu riéng cua olefin.

Bang 11.9. Gi& tri RON cua alkylat phu thudc vao F nguyén liéu. [233-1]

Téac nhéan alkyl hoa | F=4 F=10 | F=20 | F=40 | F=200
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Propylen 88 88,8 89,6 90,3 92,0
Penten 89,6 90,7 91,6 92,5 90,4
Butylen 94,2 94,8 95,9 95,8 97,0

111.CAC CONG NGHE ALKYL HOA izo-BUTAN BANG OLEFIN

I11.1. Pic diém chung:

Cong nghé alkyl hoa izo-butan biang cac olefin bat dau xuat hién tir truéc
chién chién tranh thé gioi 1an thir hai, nhung phai dén nhirng nam gan day moi
dat duoc muc do hoan thién. Ban dau xuc tac dugc sir dung la AICI; nhung
hién nay nguoi ta d4 thay thé bang xuc tac long H,SO, va HF, thé hé dung xuc

tac AICI; hau nhu khdng con ton tai.
- Cac qué trinh thuong mai: [52-21]

Trong 15 nam qua su phat trién caa qua trinh alkyl héa axit sunfuric tap
trung vao viéc giam chi phi dau tu, ting cuong su tiép xdc giira cac chat phan
rng va xuc tac. Ba hé théng 10 phan ¢ng dugc st dung trong qua trinh alkyl
hoa xutc tac H,SO, 1a: 10 tiép xdc, 10 phan tng nhiéu giai doan va thang dinh
gid. Nhitng diém khac nhau gitta cac loai 10 1a phuong phap, cuong do tiép
xdc voi cac chat phan tng ciing nhu voi chat xdc tac va phuong phép 1am

lanh, tuy nhién san pham thu duoc tir cac hé théng lai rat twong dong.

Trong bao céo nay, sé gidi thiéu ba hé théng duoc sir dung rong rai nhat
la: Lo phan tng nhiéu giai doan cia M.W. Kellogg Corp véi hé théng lam
lanh tu dong, sau ndy dugc Exxon nang cap va 1o phan ung cua Stratco do
hang Stratford Enggineering Co’ s Stratco thiét ké véi hé théng 1am lanh dong
chay(dung duong 6ng). Mic du mot vai nha tinh ché van st dung 16 phan ¢ng
kiéu thiing dinh giod, nhung trong 25 nam qua loai nay d& khong con san xuét

noa.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

- Cong nghé alkyl héa izo-butan bang cac olefin dung xuc tac H,SO,4 c6

nhiing wu diém sau: [217-4]

Dic diém ndi bat cua qué trinh dung xuc tac H,SO, 1 tién hanh & nhiét
d6 thap, do d6 dé lay nhiét khoi viing phan wng nguoi ta co hai phuong phap
chinh:

+ Lam lanh bang dong san pham ra khoi teactor hay bang cac tac nhan
lanh khac nhu: NH3, CH30H...

+ Cho bay hoi mét phan izo-butan bén trong teactor.

San pham phan ¢ng dwgc tach axit mot cach don gian, axit bi tiéu hao

duoc thay thé bang axit méi.

Dung xuc tac H,SO, trong qué trinh alkyl hoa thi khdng can quan tam
dic biét ¢én an toan va méi truong.
I11.2. Céac qué trinh céng nghé alkyl héa izo-butan bang olefin.
111.2.1 Cong ngh¢ alkyl héa izo-butan bang olefin nhe ding xuc tac
H,SO,.

So d6 cdng nghé gom cac bo phan chinh:

Propan Lpum [*nh vy khoy <
D propan
7 Bé
phEn
t.ch
Thit by Thilt bp
phfin gng X0 ly n-butan
—
Nguy?n liOu olefin
Khi c& chga izo-butan l
Alkylat
v
H,SO, thYi (90%) H,SO, mfi (98,5%)

Hinh 11.6. So @6 khéi cua qua trinh alkyl hda dung xtc tac H,SO,.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
Nguyén liéu olefin truge tién dugc tron Ian véi izo-butan roi dua vao

thiét bi phan tng. Nhiét phan ¢tng duoc lay ra bang cach 1am lanh dong san
pham ra hoic cho bay hoi truc tiép mot phan izo-butan. Hon hop phan ng
sau khi xu ly H,SO, dugc tach ra ¢ thdp chung thanh izo-butan va alkylat,

phan dinh cho quay tré lai phan Gng.
111.2.2 Cong ngh¢ alkyl hoa dung xuc tac H,SO,4 cia héng Kellogg. [55-25]

So d6 cdng nghé alkyl héa dung xuc tac H,SO, cua hang Kellogg dugc
mo ta trén hinh 11.9. V6i cdng nghé dung xuc tac H,SO,cua hdng Kellogg
alkyl hoa izo-butan duoc tién hanh vai propylen, butylen, pentylen thanh xing

Mogas c0 tri so octan cao va ap suit hoi bao hoa thap.

Nguyén ly hoat déng cua qua trinh:

Nguyén liéu olefin va izo-butan tuan hoan di vao thiét bi phan ung (1).
H&n hop duoc khudy tron ki va cé sy tiép xdc voi H,SO4 dugc cho vao tir bén
trai cua hé thong va di qua lan lugc ting thiét bi. Nhiét cua phan wng duoc lay
ra bang cach cho bay hoi mot phan hydrocacbon c6 trong hdn hop phan tng
dé gitr cho nhiét do phan tng & 40°F (khoang 4 + 5°C). Phan hydrocacbon bay
hoi dugc dua dén thiét bi 1am lanh nén ép (2) va phan ngung duoc tro lai thiét
bi phan @ng (1). Propan duoc tach ra & dinh thap (3), & ddy mot phan propan
duoc chuyén hoa tiép tuc 1am nguyén liéu cho nha may. San pham phan @ng
duoc dua dén thiét bi phan ly (4), & d6 hydrocacbon duoc tach ra khoi xtc tac
axit sunfuric va axit dugc dua di tai sinh. Hydrcacbhon méi tach ra dugc dua
dén thap tach izo-butan (5) cling véi mot phan izo-butan méi duoc cat. Phan
cat & dinh thap (5) giau izo-butan duoc dua tro lai phan ¢ng (1). Phan day
duoc dua dén thiét bi tach butan (6) dé lay ra phan day Ia san pham alkylat.
Phan dinh cua thap (6) 1a san pham butan.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Cdu trac 16 phdn ing: [236-1]

Reactor thuong cd 5 bac, trong mudi bac déu co bd phan khudy tron
manh nén tao dugc nhi tuong thich hop cho phan wng. Cac bac dugc cach
nhau bang tim chan hinh chit L. Cudi cung 1a phong lin gom hai viing, viing 1
la viing chira axit viing 2 1a viing chta alkylat. Olefin duoc dan dong thoi vao
5 bac vai ty 1€ d& chon trudc (hinh 11.10). Véi reactor loai nay phan tng giai
nhiét nhd sy bbc hoi cua izo-butan du ¢é hiéu qua hon do viéc diéu khién

nhiét d6 dé dang hon.
Diéu kién lam viéc cua thiét bi alkyl hda nhu sau:
- Nhiét do: 4 + 10°C
- Apsuat 1+ 3 kG/cm?.
Sy thay doi nong do cua cac cau tir tham gia vao nong do phan {ng trong
reactor nhu sau:
Bang 11.10. Sy thay ddi ndng d6 cua cac ciu tir vao nong do phan ung

trong reactor. [234-1]

Bac N, % izo-butan Ty 1€ izo-butan/olefin
1 83 30,5
2 76 28,2
3 68,5 22,1
4 59,8 18,1
5 50,5 14,3
Trung binh 67,6 22,2

bac tinh cha yéu cua qua trinh:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

+ Str dung cong nghé tu lam lanh vai hiéu qua cao. N6 cho phép lam lanh

cho nhiét d6 thap hon dé cho san pham c6 chat lugng cao hon nhung ning

suit thap hon.
+ Str dung hé thng 1am lanh tirng bac véi ndng dé izo-butan trung binh.

+ Str dung van téc bé mat thap trong phan tng dé thu dugc san pham chat
lwong cao, loai trir van dé an mon trong thiét bi cit phan doan va sy tao thanh

este

+ Lo phan (rng hoat dong & &p suat thap, do tin cay cua thiét bi cao, nhat

la & nhitng van cua thiét bi khudy tron.

+ Str dung 5 10 phan tng don lién két véi nhau bén trong mot thiét bi

chinh dé 1am ha gia thanh cua day chuyén cong nghé.
San lugng thu dugc cua qua trinh:
- Alkylat : 1,78 bbl Cs'/ bbl nguyén liéu buten.
- izo-butan long: 1,17 bbl/ bbl nguyén liéu buten.
- Chét luong alkylat: RON = 96, MON = 94.

Nhitng tiéu tén cho mot barrel alkylat:

- Nuéc lam lanh (20°F): 1,000 gal 2,1
- Nang luong dién, kWh 10,5
- Hoi nudéc; 60 psi, 1b 200
- H,SO,, 1b 19
- NaOH, 100 ; 1b 0,1
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
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111.2.3. Cong ngh¢ alkyl hoa dung xuc tac H,SO, cia hang Exxon: [58-21]
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
Hién tai Exxon str dung céng nghé alkyl héa 1am lanh tu dong giéng nhu

cia M.W.Kellogg. Céng nghé Exxon c6 céng suit khoang 80.000 thung/
ngay.
Lo phdn #ng kiéu 1am lgnh:

Exxon cho rang ho da c6 mot sé thay d6i dang ké trong cong doan phan

{rng cua lam lanh tu d6ng alkyl hoa so véi thiét ké cu cua Kellogg.
Nhitng thay d6i doc quyén nay thé hién ¢ cac dic diém sau:
- Su tiép xUc giira hydrocacbon va cac phan doan axit
- Viéc phun olefin vao vung phan ng
- Téc d6 khéng gian

Lo phan ¢ng 1am lanh ty dong cua Exxon gdm mét thing rong thang
dang c6 nhidu véach ngan van hanh ¢ ap suit 0,07 kG/cm? (10psi) va mot bé
ling axit riéng biét (hinh 11.11).

Nguyén liéu olefin hoa 13n véi izo-butan tuan hoan tir thap tach izo-butan
va dan vao tirng thiét bi phan ung. Viéc hoa Ian ndy 1am giam cac phan tng
trang hop. Viéc khudy tron trong tirng thiét bi tao ra mot nhii twong trong d6

axit 1a pha lién tuc.

Nhiét do trung binh trong ting thiét bi dwoc duy tri khoang 4,5°C (45°F)
bang cach bay hoi mét phan hydrocacbon d& bay hoi dé lay nhiét phan ng
(chu yéu 13 izo-butan). Cac chat bay hoi bi loai trir khoi dinh 10 phan ¢ng va
duoc chuyén dén thiét bi ling tach truéc khi vao may nén 1am lanh. Do vay
khong c6 sy bang nhau nhiét do khdi phan ang va chat 1am lanh. Nhiét d6 cao
hon & thiét bi phan ng 1am lanh tu dong so véi alkyl hoa 1am lanh bing dong
chay, cho phép dau hat cua may nén van hanh & ap suit cao hon, 1am giam

nang luong can thiét cho may nén 1am lanh.
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Do an tot nghiép
H,SO,4

Thiét ké phan xuong alkyl hoé xuc tac

1zo - butan

(M1 [M] [M] [M] [M]

H-i hy@ro cacbon ®n m_y nbn Iym Itnh

i

Thi0t bb phfn eng

——————a&\\\ QO QO

Olefin nguy2n liu vii 1zo butan tuCn hopn

I

Axit tu¢n hopn

8i t,ch 1zo butan

——

Thi0t bp I%ng t,ch

Thi0t b I%ng t,ch

e 1

Axit tu¢n hopn

Thilt bb phfn gng

-

S

H-i hy@ro cacbon ®0n
m,y nbn luym Itnh

Thi0t b> phén
li h=i lang

Olefin nguy2n li0u vii
1zo butan tuCn hopn

8i t,ch 1zo butan

Hxnh 11.11: HO théng Ium I2nh ti ®éng ciia Exxon
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Hinh 11.11 ciing cho thdy tai sao ndng do izo-butan va tri sé octan cua
alkylat giam khi phan ¢ng cua chéat nhii twong chuyén dong qua lo phan tng.
Vi tic ca izo-butan duoc cho vao & thiét bi dau tién va chi mét sd it olefin bi
an mon ¢ tieng ngan nén ty 1€ izo-butan so vaéi olefin cao hon so véi trong
thiét ké & mot thiét bi phan ¢ng. Vi nhii twong tham gia phan &ng chuyén
dong tir ngan nay san ngan khac nén khi olefin phun vao nhiéu hon cang c6
nhiéu izo-butan bi bay hoi va tri sb octan giam xubng. Tir d6 chit hrong
alkylat cao nhat thu dugc trong ngan dau tién va chat lugng ndy giam xubng

trong c&c ngan tiép theo.

Nong do izo-butan trung binh can thiét cho thiét bi phan ung mot hay
nhiéu ngan 1a nhu nhau tai cing mot mac tuan hoan izo-butan. Tir d6 chat
lwong san pham can phai nhu nhau trong ciing cac diéu kién van hanh. Exxon
cho rang van téc khong gian va nhiét do thap hon cua hé thdng thiét bi phan

rng 1am lanh tu dong s& cho chat lrong alkylat cao hon.

111.2.4. Cong ngh¢ alkyl hoa dung xuc tac H,SO, ciza hang Straco: [56-25]

Vi cdng nghé dung xdc tac H,SO,4 cua héng Straco, alkyl héa izo-butan
duoc tién hanh véi propylen, butylen, amylen thanh cac hydrocacbon mach
nhanh c6 tri s6 octan cao ma chu yéu la izo-octan. Qua trinh sir dung phuong
phap lam lanh dong chay. San pham la xang Mogas c6 tri s6 octan cao va
xang may bay(hinh 11.12).

Nguyén ly hoat dégng cua qua trinh:

Nguyén liéu olefin, izo-butan va xdc tac dugc tron 1an va khudy tron déu
trudc khi tgi thiét bi phan ung (1). O day chét 16ng dugc tuan hoan tré lai véi
mirc d6 cao dé ting cudng su tiép xuc gitra hydrocachon véi xic tac axit tir
thiét bi phan ly(2) dén. Toan bo thé tich cua dung dich trong thiét bi phan ang
mot duoc duy tri & nhiét do déu nhau. Nhiét d6 bén trong khdi phan tng

khoang 1°F. San pham di ra khoi thiét bi phan ung dwoc dwa qua ndi chung
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

(3) va thép tach izo-butan (4). Phan bay hoi cua ndi chung (3) duoc dua dén
thiét

bi nén ép (5), & day co céc thiét bi 1am lanh tai chd, sau d6 qua thiét bi tach

propan (6).
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Do an tot nghiép Thiét ké phan xuong alkyl hoé xuc tac
H,SO,4
Phan cat tir thap tach izo-butan (4), dong chat 1am lanh tai sinh (6) va toan bo

luong izo-butan tai sinh dugc dua tro lai thiét bi phan ung. Ham luong izo-
butan va hau hét cac hydrocacbon khac dugc duy tri xuyén suét trong pha
long cua thiét bi phan ¢ng, d6 1a qua trinh hoat héa cho phan tng alkyl hoa.
Cong nghé tai sinh x(c tac tai chd ciing dugc st dung.

San pham alkylat thu duoc ¢ RON = 92 = 96 va MON = 90 + 94. Néu
nguyén liéu dau chi c6 izo-butan va butylen thi alkylat thu dugc c6 RON cao
va bang khoang 98.

Nhitng tiéu tén cho 1 bbl alkylat:

- Nang luong dién, kWh 13,5
- Hoi nuéc, 150 psi, 1b 180
- Nuéc lam lanh (20°F), 103 gal 1,85
- Axit, 1b 15

- NaOH, 1b 0,1

a) Qua trinh 1am lgnh bang dong chdy(Stratco): [53-21]

Hé théng 1am lanh bing dong chay Stratco thiét ké cho 75% cong suit
alkyl hoa H,SO, trén toan thé gisi véi tong cong suat gan 55.900 tan/ ngay.

L0 phan #ng (Hinh 11.13) :

Lo phan tng la mét binh 4p luc chira mét hé théng trao doi nhiét, mot
éng luu théng bén trong va mot dung cu day hén hop. Cong doan phan &ng
dugc thuc hién ¢ ap luc tir 3,5 + 4,9 kG/cm? (50 + 70 psi) dé tranh su bay hoi.
Trong nhitng nam 40 10 phan ng dugc dit theo chiéu thang ding, nhung dén
cudi nhitng nam 50 duoc dit nim ngang. Su thay d6i nay phu hop véi viéc

tiéc kiém chi phi xay dung ciing nhu chi phi bao dudng.

Cac diéu kién sir dung dic thu va téi vu:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Bang 11.10. Cac diéu kién st dung cua 10 phan ung Stratco

Céc théng sb Day dic thu Téi vu
Nhiét do ving phan ung (°C) 56+ 18,3 5,6+ 10
Téc do khong gian (hr”) 02+05 02+03
izo-butan trong dong phan ung 55 = 75 62 = 70
Do axit trong 10 phan ng 40 = 60 50 = 60

Nguyén liéu hydrocacbon va su tuan hoan nhii twong cua axit dugc dua

vao trong 10, phia dau hat cua canh khudy.

Nhii twong hydrocacbon axit dugc hinh thanh khi ching di qua canh
khudy. Nhii trong leu thong lién tuc ¢ mic do cao xung quanh vach ngoai va
nguoc tré lai thdng qua 6ng thay ddi nhiét d6 noi ma su phat trién cua alkyl
hoa va nang lugng dugc cung cap bai canh khudy bi loai bo. Nho su tuan
hoan cao nay tranh duoc bét ky sy thay ddi nhiét do dang ké nao giita cac

diém khac nhau cua 1o phan tng.

Trong mot nam truéc day thiét ké cua 10 phan ¢ng da c6 nhiing sy thay

d6i 1am nang cao chat luong alkylat va giam gia thanh van hanh:
- dng thay d6i nhiét do dai hon, nham tang bé mat trao ddi nhiét.

- Viéc hoan thién hon vi tri cia dng thay doi nhiét ¢ 1am ting 50% hé sb

trao ddi nhiét.

- Dau thuy dong dugc dic dudi tdm cua 6ng dan dé giam tbi da axit bi

ling dudi day 10 phan ¢ng.

- Viéc tiép lieu hydrocacbon va hé théng phun axit duoc nang cap.

SV Lé Hitu Canh - Hoa dau - K44 QN -67-



Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,
- V6i dang hinh léch tam, khac vai 10 phan tng kiéu cu, 1am cho viéc

tron hydrocachon va axit duoc tét hon va loai trir cac vung chét noi cac phan

g triung hop c6 thé xay ra.
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Thiét ké phan xuong alkyl hoé xuc tac

Do an tot nghiép

H,S04
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
Mot ty 1é nhii twong trong 16 phan tng duoc ldy ra tir phia day cua bo

phan khudy va dugc chuyén dén b phan lang axit. Axit duoc chuyén vé 10
phan ng va hydrocachon dugc chuyén vé hé théng 1am sach. Tuy thudc vao
kiéu van hanh, axit sach hoic nhii twong duoc tai sinh tré vé 10 phan tng.
Trong kiéu axit sach, su tuan hoan tir 85 + 90% axit, trong khi d6 trong kiéu
nhii twong tuan hoan chira khoang 65% axit. Sy tuan hoan nhii twong (kiéu
van hanh khuyén dung) cé thé dat dugc bing cach giam thoi gian lang axit
cho nén hydrocacbon khdng duoc lang xubng hoan toan. Viéc rit ngan thoi
gian l1am cho chat luong alkylat tot hon va giam sy tiéu thy axit do c6 it cac
phan tng phu nhu polyme héa cé thé xay ra. Cac phan tng phu khéng mong
mudn sinh nhiét phu cé thé phat hién bai su khac biét vé nhiét do gitta duong
dng tir 10 phan eng dén bé ling va duong tuan hoan.

Hydrocacbon tir bé ling axit & nhiét d6 khoang 10°C (50°F) chay qua van
giam ap. Trong qué trinh chay qua van, ap suat bi giam xuéng con 0,14 + 0,35
kG/cm? (2 + 5 psi). Két qua 1a mot sé hydrocachon d& bay hoi (propan va izo-
butan) bi bay hoi va nhiét d6 cua chat long giam xudng con 0°C (32°F). Sau
d6 hai phan doan nay chay qua hé théng 6ng cua 106 phan ung & d6 s& tiép tuc
san hoi va nhiét téa ra tir phan tng héa hoc bi loai trir khoi khdi phan wng. Va
dong chay d6 vé mot khoang hat noi ma cac chat bay hoi bi tach khoi dong
chay cua thiét bi phan tng.

b) Day chuyén cong nghé alkyl izo-butan bang cac olefin nhe, ding xdc tac
H,S0, vdi 4 thiét bj nam ngang (hinh 11.14):

Pé nang cao nang suét trong cac nha may 16n, ngudi ta thuong bd tri 4
thiét bi nam ngang véi dong hydrocachon va axit nguoc chiéu. Cach b tri nay
khong nhitng cho nang suat cao ma con cho chat lrong tét, dong thoi giam chi
phi do tiéu hao xuc tac.

Nguyén ly hoat ¢ong ciia day chuyén nhu sau:

Hon hop hydrocachbon cé chira olefin tir thiing chaa (18) duoc bom (20)

qua thiét bi trao doi nhiét (22) véi alkylat dé 1am lanh xudng khoang 7°C va
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
duoc chia 1am 4 phan bang nhau nap vao 4 thiét bi phan ung. izo-Butan tir

thiing chtra (19) ciing dugc bom qua thiét bi trao d6i nhiét véi alkylat dé lam
lanh xuéng khoang 7°C va cuing véi izo-butan tir thang chira (11) tuan hoan
vao thiét bi phan ung (1). X(c tac axit tir thiét bi phan ly (5) va (6) duoc tuan
hoan vao thiét bi phan &ng (1). Trong thiét bi phan tng (1) xay ra qué trinh
alkyl héa; hdn hop tir thiét bi phan (1) bao gém alkylat tao thanh, izo-butan
du, xuc tac H,SO,, propan va n-butan dugc dwa sang thiét bi phan @ng (2)
cung véi leong hydrocacbon méi c6 chira olefin dé tiép tuc phan tng. Han
hop tir thiét bi phan @ng (2) ¢ thanh ho& hoc nhu & thiét bi phan @ng (1)
duoc dua sang thiét bi phan ly (5) dé tach xuc tac ( do néng do giam dudi
90%), axit tich ra mot phan tuan hoan tré lai thiét bi phan tng (1) mét phan
thai ra ngoai dé tai sinh. Phan con lai & thiét bi (5) dwoc dua san thiét bi phan
tng (3) cung voi lugng axit tuan hoan tir thiét bi phan ly (6), lwong axit méi
va luong hydrocachon méi c6 chira olefin vao dé tiép tuc phan tng. Hon tir
thiét bi phan ung (3) duogc dua sang thiét bi phan ¢ng (4) cing voéi luong
hydrocachon méi ¢6 chira olefin vao dé tiép tuc phan ung, tai day ta thu dugc
alkylat ¢ chat legng cao nhat. Hon hop tur thiét bi phan ung (4) duoc dua
sang thiét bi phan ly (6), tai day axit duoc tach ra va tuan hoan tro lai thiét bi
phan @ng (3).Phan con lai ¢ thiét bi (6) duoc chia 1am 4 phan bang nhau dé
lam lanh cho 4 thiét bi phan ung, sau d6 dugc dua vao thiét bi tach long hoi
(10), tai thiét bi (10) phan hoi bay 1&n (gom propan va izo-butan) qua may nén
(8), qua thiét bi 1am lanh (9) rdi ngung tu vao thiét bi chira san pham ngung
(7), phan hoi con sét lai trong (7) duoc quay tré lai (8), qua (9) roi vao (7).
Phan long ¢ day thiét bi (7), mot phan duoc bom qua thiét bi trao doi nhiét dé
dun néng rdi nap vao thap tach propan (12), mot phan dua vao thung chua
(11) cung véi luong izo-butan & day thap (12). Tai thiét bi (11) phan hoi con
s6t lai duoc quay tré lai (8), qua (9) , vao (7) rdi tiép tuc nhu trén, con phan
long dugc nap vao thiét bi phan ung (1). Phan long tir thiét bi (10) dwoc bom

qua cac thiét b trao ddi nhiét dé 1am lanh cho dong hydrocacbon vao thiét bi
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

phan tng, sau khi ra khoi cac thiét bi trao ddi nhiét ta cho xdt vao dé trung

hoa lugng axit con sot lai trong hdn hop rdi nap vao thiét bi lang tach (13), tai
day xat duoc tach ra va
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Thiét ké phan xuong alkyl hoé xuc tac

Do an tot nghiép

H,S04

\
\
\

/N /N /1

X ( X
‘,Lm =g mﬁwmﬂw Z &mﬂl—ﬂ%
1 ¥y N
a ‘

[ )

_m [1W Ixe
B b xe
—>D<t+—> m
@
I S A
Nyu Buzu y | | 0T
1eiBye reioye A [

\ 4

1 22
{61 81 @l_
— ”

M|\ tey) opnu
% T

oonu 1bu 10X

ol 11

Co) , )

LT 9T
. sonu GT uedoud 6

fe——>———
ueing-0z [4)

T2 X
8

-
>

"W U/ugl 000°08 13ns Bu_u'*OSz H 971 90X "oy [Axe Bu_ x 13nx uls oubu Bu»d @ -S:HT°|| YulH

~73-

SV Lé Hitu Canh - Hoa dau - K44 QN




Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

maot phan tuan hoan tré lai con mot phan thai ra ngoai. Hon hop con lai ¢ thiét

bi (13) duoc bom rira bang nude rdi nap vao thiét bi ling tach (14), tai day
nuéc thai dugc tach ra, hdn hop con lai duoc bom qua trao ddi nhiét dé dun
néng rdi nap vao thap tach izo-butan (15) cung véi phan doan izo-butan (co
1an n-butan). Tai thiét bi (15) izo-butan tach ra duoc nap vao thung chira (19),
nuée tch ra dugc thai ra ngoai. San pham & day thap (15) dugc dua sang thap
(16) dé tach n-butan, san pham ¢ day thap (16) duoc dua sang thap chung cat
lai (17) dé tach thanh alkylat niang va alkylat nhe.

SV Lé Hitu Canh - Hoa dau - K44 QN -14-



Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

PHAN III

TINH TOAN CONG NGHE

I. LUA CHQON CONG NGHE VA CAC SO LIEU BAN PAU
I.1. Lwa chgn cong nghé.

Qua phan gigi thiéu trén vé cac cong nghé san suit xing alkyl hoa dung
xuc tac H,SO, cua cac hdng. Ta chon so dd cdng nghé caa hang Stratco dung
xuc tac H,SO,4 gdom 4 thiét bi phan ung ndi tiép nam ngang, trao doi nhiét
bing cach cho bay hoi mot phan propan va izo-butan trong hdn hop phan tng.
Uu diém cua loai day chuyén cong nghé nay 1a si dung xuc tac H,SO, nén it
doc hai cho madi truong. Thiét bi phan wng nim ngang nén dé dang cho qua
trinh khudy tron , han ché sy phan ly nhii twong trong thiét bi phan wng nén
hiéu suat phan ung cao va han ché duoc cac phan ¢ng phu. Axit d& lam viéc
duoc dua qua thiét bi lang, tai sinh va tuan hoan tro lai thiét bi phan ung dau
tién nén tiét kiém duoc nhiéu chi phi cho xuc tac.

1.2. C4c s6 liéu ban dau.
- Nang suat caa day chuyén: 80.000 tan/nam.
- S6 ngay lam viéc trong nam: 335 ngay.
- Nhiét @6 phan tng: 5 + 10°C.
- X(c tac H,SO4 ¢b C, = 98,5% ; C. = 90%.
- Khéi luong riéng cua alkylat 1a: 0,7 kg/dm®.
- Ty 18 izo-butan/buten bang: 8,5/1 khdi lugng.
- Ty l¢ thé tich H,SO,/RH =1,1/1.

- Khi nguyén liéu c6 thanh phan nhu sau:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Bang I11.1 Thanh phan nguyén liéu

Hydroacbon Khdi luong | Ham luong (% | Ham luong
phan tir (M) | khdi luong) (% mol)
Propan (C;Hy) 44 12,9 14,46
izo-Butan (izo-C,H,,) 58 22,8 19,96
n-Butan (n-C,H,,) 58 6,6 5,38
Propylen (C,H;) 42 25,9 31,52
izo-Buten (izo-C,Hy) 56 8,6 7.74
Buten-1 (1-C,H,) 56 7.4 6,55
Buten-2 (2-C,H,) o6 15.8 14,39
TONG CONG 100 100

Il. TINH CAN BANG VAT CHAT CHO CAC THIET BI PHAN UNG.

Dé don gian cho qua trinh tinh, ching ta chip nhan cac diéu kién sau:

- Lugng propan va n-butan khdng tham gia phan ung trong suét qua
trinh.

- Luong olefin hoa tan vao pha axit (khoang 2 + 3%), va mat di khéng
dang ké nén c6 thé bo qua su tiéu hao nay.

- Nhiét d trong trong reactor lay bing 7°C.

- Toan bo olefin dua vao déu tao thanh alkylat.

Phuong trinh phan ng tao san pham chinh caa qué trinh nhu sau:

i0-CHonz + CoHom —H > CowcHogmenz + Q- (1)
Khéi legng phan tir trung binh cua olefin:

% propen x Mpropen + %buten x Mbuten

M § =
olefinTB % propen + O%buten
_ 3152x42+26,68x56 468
3152 + 26,68 ’

Khéi legng phan tir trung binh cua alkylat:

I\/IalkyITB = I\/IolefinTB + IVlizo-butan
= 46,8 + 58
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

= 104,8
S6 kg san pham alkylat tao thanh trong 1 gio:

3
Gy = wzg%o,% kg/h.
335x 24

S6 mol san pham alkylat tao thanh trong mét gio:

- _ Gy _9.95025
M 1048

=94,94 kmol/h.

al
I1.1. Tinh can bing vat chat cho thiét bi phan &ng thi nhat.

T phuong trinh phan ng (1), ta thdy ct 1 mol olefin tham gia phan tng
v6i 1 mol izo-butan thi tao thanh 1 mol san pham alkylat.

Vay ta co:

Nolefin = Nizo-butan = Nalkylat = 94,94 kmol/h.
Do d6 lugng olefin tham gia phan ng trong 1 gio la:
G, =N, xM, =94,94x468=4.44319 kg/h.

Luong hydrocacon c6 chira olefin vao hé thdng thiét bi phan tng trong 1 gio:

G, 444319

G= — = =7.7005 kg/h.
%olefin 57,7

Vay ta co:
Bang 111.2. Khdi legng cac ciu tir nguyén liéu di vao hé théng

thiét bi phan &ng trong 1 gio.

Cau tir Khdi legng phan tir M | % khdi luong Kg/h
CsHg 44 12,9 993,36
1z0-C4H1onL 58 22,8 1.755,71
n-C4H1o 58 6,6 508,23
CsHs 42 25,9 1.994,42
iz0-C4Hg 56 8,6 662,24
1-C4Hg 56 74 569,83
2-C4Hg 56 15,8 1.216,67
Tong cong 100 7.700,46
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Pé dam bao ty 18 izo-butan/olefin = 8,5/1, thi lugng izo-butan dua vao hé

thdng thiét bi phan ¢ng trong 1 gio 1a:

G
M

: G =85:1
M

i—butan

izo—bu tan ol

— 8,5 % M izo—bu tan % G
M

ol

Suy ra. Gizo—butan ol

=8,5x o8 x4.44319 = 46.805,42 Kkg/h.
46,8

Luong izo-butan tuan hoan trong 1gio:
Gizo—butanTH = Gizo—butan _Gizo—bu tan NL
= 46.805,42 -1.755,71=45.049,71 kg/h.

Vay ta co:
Bang 111.3. Thanh phan céc ciu tir di vao hé thong thiét bi
phan (ng trong 1 gio :

CAu tir Khéi luong Luong nguyén liéu vao
rieng 6 7°C | Kg/h Kmol/h | m¥h Ndng do
(kg/m?) mol

CsHg 515 993,36 22,57 1,93 0,0209
120-C4H 1o N 569 1.755,71 31,35 3,08 0,0336
1z0-C4H 10 H 569 45.049,71 | 776,72 79,17 0.8346
n-C4Hqg 590 508,23 8,6 0,86 0,0074
C3Hs 627 1.994,42 47,48 3,18 0,0490
iz0-C4Hsg 606 662,24 11,82 1,09 0,0127
1-C4Hg 606 569,83 10,17 0,94 0,0109
2-C4Hg 634 1.216,67 21,72 1,92 0,0233
Tong cong 52.750,17 | 930,59 92,16 1,0005

Thé tich xuc tac di vao hé théng thiét bi trong mot gio:

SV L& Hiru Canh - Hoa dau - K44 QN -78-




Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

\Y

acid —

VRH

11

=V, =11xV,,

acid

Vacid =11x9216=10138  (m°/h).
Khéi lugng axit di vao hé thong thiét bi phan ung trong 1 gio:
Gacid = Vacid - Pacid ( & 7°C Pacid :1812) .

G, =101,38x1812=183.70056  kg/h.

acid
Tac ca lwong izo-butan tuan hoan déu di vao thiét bi phan tang (1).

Nguyén liéu hydrocacbon chia 1am 4 phan bang nhau di vao 4 thiét bi

phan urng. Tur bang 111.2 ta co:

Luong propan trong nguyén liéu di vao méi thiét bi phan (rng trong mot
gio:
993,36

propan

G =24834  kg/h.

Luong izo-butan trong nguyén liéu di vao méi thiét bi phan ang trong 1
gio:

G _ 1'7545’71 _43893 kgl

izo—bu tan

Luong n-butan trong nguyén liéu di vao mai thiét bi phan ng trong 1
gio:
508,23

n-butan — T =127,05 kg/h

G
Luong propylen trong nguyén liéu di vao méi thiét bi phan ung trong 1
gio:

G - % _ 498,61 kg/h.

propylen

Luong izo-buten trong nguyén liéu di vao mai thiét bi phan @ng trong
1gio:

G, .. = % _ 16556 kg/h.

izo—buten
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Luong buten-1 trong nguy@n liéu di vao mai thiét bi phan {rng trong 1
gio:

Gy = @ 142,45 kg/h.

Luong buten-2 trong nguyén liéu di vao mai thiét bi phan ng trong
1gio:

G s =2 =30416 kg/h.

Tur céc sb liéu trén ta co:

Bang 111.4. Thanh phan nguyén liéu di vao thiét bi phan tng 1.

Cautr | Khdi luong | Khdi luong Lwong nguyén lidu vao
phante M | riéng ¢ 7°C Kg/h Kmol/h | m3h
(kg/m®)
CsHg 44 515 248,34 5,64 0,482
120-C4H 1o N 58 569 438,93 17,57 0,771
1z0-C4H 10 H 58 569 45.049,71 | 776,72 79,173
n-C4Hqo 58 590 127,05 2,19 0,215
C3Hs 42 627 498,61 12,11 0,795
izo- C4Hg 56 606 165,56 3,19 0,273
1-C4Hg 56 606 142,45 2,77 0,235
2-C4Hg 56 634 304,16 5,66 0,479
Tong cong 46.974,81 | 814,92 82,433

Gia str lrong olefin tham gia phan tng hét, khi d6 luvong izo-butan

tham gia phan &ng & thiét bi phan tng tha nhat 1a:

né}) = nPropen * Nizo-buten + Nbuten-1 T Nbuten-2
= 12,11 + 3,19 + 2,77 +5,66 = 23,73 kmol/h.
ni(zlg—butan = né}) = 23!73 kmOI/h
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

GcY =M

izo-bu tan

xn® = 58x2373=1.37678 kg/h.

izo—bu tan izo—bu tan

Luong alkylat tao thanh ¢ thiét bi phan ung 1:

() @ @
G GoI + Gizo—butan PU

al —

G =G . +G +G

propen izo—buten

1 +Gyyenp =1.110,78 kg/h.

buten

GY =1.110,78 +1.376,78 = 2.487,56 kg/h.

Luong izo-butan trong nguyén liéu vao thiét bi phan wng 1 phai bu Ia:

G s =68 ey —GE o =1.3224-43893=88347  kg/h.

Pé dam bao ty 18 thé tich axit/ hydrocacbon vao thiét bi phan wng cudi
cung 1a 1,1/1 thi gia st & bac 1 ta lay ty 1& nay 1a 1,4/1(vi lugng hydrrocacbon
ngay cang nhiéu, ham luong axit ngay cang giam di).

Do d6 thé tich axit dung & phan ung (1) 1a:

VO =14V, =14x82,433=11539 m/h.

Luong axit vao thiét bi phan &ng trong mot gio:

GY =vO p . =11539x1812=209.086,68 kg/h.

T céc s liéu trén ta c6:

Bang 111.5. Can bang vat chat ¢ thiét bj phan tng thir nhat:

Cau tir Luong nguyén liéu vao Luong nguyén liéu ra
Kg/h mh Kg/h m°h
CsHg 248,34 0,482 248,34 0,482
120-C4H 10N 438,93 0,771 0 0
iz0-CsH 10 H 45.049,71 79,173 44.166,24 77,62
n-C4H1g 127,05 0,215 127,05 0,215
CsHg 498,61 0,795 0 0

SV L& Hiru Canh - Hoa dau - K44 QN -81-



Do an tot nghiép

Thiét ké phan xuong alkyl hoé xuc tac

H,S0,
i0-C,Hg 165,56 0,273 0 0
1-CHs 142,45 0,235 0 0
2-C4Hg 304,16 0,479 0 0
Alkylat 0 0 2.487,56 3,47
H,SO0, 209.086,68 | 11539 | 209.086,68 | 11539
Tong cong 256.061,49 | 197,812 | 256.061,49 | 197,107

Kiém tra ty I¢ thé tich H,SO,/RH:

Vg, =V -V, =197,107-11539=81717 m%/h.
Vaw 11589 40 gat yéu cau dé ra.
V,, 81717

11.2. Tinh can bang vat chat caa thiét bi phan &ng thi hai.

Dong vat chat di vao thiét bi phan ang thir hai gdm tic ca lugng dira &

thiét bi phan ¢ng 1 va nguyén liéu hydrocachon méi vao.

Tuong tu nhu & thiét bi phan tng 1 ta c6:

Bang 111.6. Thanh phan nguyén liéu di vao thiét bi phan tng thi 2

Cautr | Khdi luong | Khéi leong Luong nguyén liéu vao
phante M | riéng & Kg/h Kmol/h | m°h
7°C(kg/m®)

CsHg 44 515 496,68 11,28 0,964
120-C4H 1o N 58 569 428,93 1,57 0,771
1z0-C4H 10 H 58 569 44.166,24 | 761,48 77,62
n-C4Hyo 58 590 254,1 4,38 0,43
CsHg 42 627 498,61 12,11 0,795
iz0-C4Hg 56 606 165,56 3,19 0,273
1-C4Hg 56 606 142,45 2,77 0,235
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Do an tot nghiép

Thiét ké phan xuong alkyl hoé xuc tac

H,S0,
2-C4Hsg 56 634 304,16 | 566 | 0479
Alkylat 104,8 715 248756 | 23,73 | 3,47
H2S0, 98 1812 209.086,68 | 2.133,53 | 1153
Tong cong 257.986,59 | 2.964,26 | 200,36

Luong alkylat tao thanh & thiét bi phan ang 2 bang ¢ thiét bi phan ¢ng 1.

Vi vay ta co:

Bang 111.7. Can bang vat chét ¢ thiét bj phan ung thi 2

Cau tir Luong nguyén liéu vao | Luong nguyén liéu ra
Kg/h mh Kg/h m®
CsHs 496,68 0,964 496,68 0,94
iz0-C4HonL 438,93 0,771 0 0
iz0-C4H1oTH 44.166,24 77,62 43.282,77 76,02
n-C4H1o 254,1 0,43 254,1 0,43
CsHe 498,61 0,795 0 0
iz0-C4Hg 165,56 0,273 0 0
1-C4Hg 142,45 0,235 0 0
2-C4Hg 304,16 0,479 0 0
Akylat 2.487,56 3,47 4.975.12 6,95
H,SO, 209.086,68 115,39 209.086,68 | 115,39
Tong cong 257.986,59 200,36 257.986,59 | 199,762

Kiém tra ty 18 thé tich H,SO4/RH trong thiét bi phan tng 2:

Vay =V -V, =199,764 -115,39 = 84,374

m/h.
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Db 4n tét nghié Thiét ké phan xudng alkyl hoa xdc tac
ghiep

H,S04

\ﬁ = @ =136
Ve, 84,374

Dat yéu cau dé ra va phan ng tiép tuc xay ra & thiét bi phan tng tht (3)
11.3.Tinh can bang vat chit caa thiét bi phan @ng thir 3.

O thiét bi thiét bi phan tng (3), hdn hop hydrocacbon tir thiét bi ling tach
(5) cung véi lwgng hydrocacbon nguyén liéu méi di vao thiét bi. Xdc tac axit
tuan hoang tir thiét bj lang tach (6) va dugc bo xung thém luong axit mai dé

dam bao ndng do axit 1a 98,5% trudc khi vao thiét bi phan ang (3).

Tuong tu nhu & thiét bj phan ung (1) ta c6:

Bang 111.8. Can bang vat chét ¢ thét bi phan tng thi 3

Cau tir Luong nguyén liéu vao | Lwong nguyén liéu ra
Kg/h m®h Kg/h m®h
CsHg 745,02 1,446 745,02 1,446
120-C4H 10N 438,93 0.711 0 0
1z0-C4H1o1H 43.282,77 76,02 42.399,3 74,515
n-C4Hqo 381,15 0,645 381,15 0,645
CsHg 498,61 0,795 0 0
iz0-C4Hsg 165,56 0,273 0 0
1-C4Hqo 142,45 0,235 0 0
2-C4Hqp 304,16 0,479 0 0
Alkylat 4.975,12 6,95 7.462,68 10,41
H,SO,4 209.086,68 115,39 209.086,68 115,39
Tong cong 259.911,69 202,854 259.911,69 | 202,406

Kiém tra ty 18 thé tich H,SO4/RH trong thiét bi phan &ng (3)

Vg =V -V, = 202,406 -11539 = 87,016 m>/h.
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Db 4n tét nghié Thiét ké phan xudng alkyl hoa xdc tac
ghiep

H,S04

Voo _ 11539 o
V,, 87,016

Pat y8u cau dé ra va phan ung tiép tuc xay ra ¢ thiét bi phan ung thir (4)
I1.4. Tinh can bang vat chat caa thiét bi phan &ng thir 4.

Dong chat di vao thiét bi phan ang tht (4) gom tac ca luong di ra ¢ thiét
bi phan ng (3) va lugng nguyén liéu hydrocacbon mai cho vao.

Tuong tu nhu & thiét bj phan ung (1) ta c6:

Bang 111.9. Can bang vat chat ¢ thiét bi phan tng thi 4

Cau tir Luong nguyén liéu vao Luong nguyén liéu ra
Kg/h m°h Kg/h m°h

CsHg 993,36 1,93 993,36 1,93
1z0-CsH 10N 438,93 0,771 0 0
iz0-CsH 10 1H 42.399,3 74,515 41.515,83 72,96
n-C4Hqo 508,23 0,86 508,23 0,86
CsHg 498,61 0,795 0 0
iz0-C4Hg 165,56 0,273 0 0
1-C4Hg 142,45 0,235 0 0
2-C4Hg 304,106 0,479 0 0
Alkylat 7.462,68 10,41 9.950,24 13,88
H,SO, 209.086,68 115,39 209.086,68 115,39
Tong cong 261.836,14 205,448 261.836,14 205,02
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
Kiém tra ty 18 thé tich H,SO4/RH ¢ thiét bi phan ¢ng thu 4:

Vg =V -V, = 20502-11539=89,63 m°/h.

V. 11539

-128.  Datyéu cau dé ra.
V., 89,63

Nhu vay khi ty 16 H,SO4/RH ¢ thiét bi phan @ng thir nhat 1a 1,4/1 thi s&

bao dam duoc & thiét bi cudi cung ty 18 1a 1,1/1.
I11. TINH TOAN THIET BI PHAN UNG.
I11.1. Tinh thé tich thiét bi phan wng

Trén co s& yéu cau thai gian luu (nhu ¢ muc thai gian phan ang) 12 20 +
30 phut, & thiét bi nam ngang cé khudy tron tét, ta chon thai gian leu trong
thiét bi 1a 20 pht.

Thoi gian luu trong thiét bi phan tng loai thung c6 khudy duoc tinh theo
cong thaec: r= Ve phut.

Vi dung dich phan &ng c6 tinh an mon manh nén phai cong thém hé sé an

mon va hao hut.

Vr

Nén ta co: T=
¢, (1+2)

phit. (2)

Trong do:
V/, la thé tich phan &ng cia mét thiét bi phan ang (m®).
dv 12 luu lwong dong chay trung binh (m®/h).
z 1a hé s6 du trix ldy z = 0,25.

Tir cac bang sb lidu can bang vat chat caa céc thiét bi phan ¢ng, ta thiy
dong chét phan ng tang 1én tur thiét bi phan ang (1) dén thiét bi phan @ng 4.
Nhung trong so dd cong nghé nay ta dung cac thiét bi co kich thudc nhu

nhau.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Tir (2) ta c6 thé tich cua thiét bi phan tng (1) Ia:
V, = 1.0v.(1+2)

byt o,

Ma: d, 2

197,107 +199,762 + 202,406 + 205,02

—2011 m¥h.
; 011 m

R 201,16xo (14025 goze il

Nén: Y
Gia thiét thé tich cua 4 thiét bi phan (ng 1 bang nhau va bang:
vi=v@=v®=v®=v=8378 m
Vi thé tich trén ta kiém tra thoi gian leu cua cac thiét bi phan ¢ng:

V,x60  8378x60

T, = = =204  phat.
g, .(L+2) 197,107 (L+0,25)
7, = Vr X6O _ 83,78)( 60 _ 20,13 phl:lt,
4, (1+7) 199,762 (L+0,25)
o Vix60 _ B37BxE0 oo ouo
4, .(1+2)  202,406x (1+0,25)
Vr X6O _ 83,78)(60 :19,61 phl:lt,

T, +2)  20502x(1+0,25)
Nhu vay thoi gian luu trong céc thiét bj phan ung dao d¢ong trong khoang
19 dén 20 phat, pht hop véi khoang thai gian cho phép.
111.2. Tinh dwong kinh thiét bj phan #ng.
- Chon chiéu dai caa mot thiétbi 1a;  Lyg = 10 m.
- Thé tich thiétbi: V,=83,78 m°.

- Ta c0 cong thuc:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

2
v =TPrebe _g785p2 1
Suy ra: Dy = Ve _ | 8378 =326 m.
0,785.L,, 10,785x10

Vay duong kinh cua mai thiét bi 1a: Drg = 3,26 m.

Quy chuan: Dtg =3,3 m
111.3. Tinh can bang nhiét lwgng cia hé thong thiét bj phan #ng.

111.3.1. Tinh nhiét phdn #ng.
Phuong trinh phan tng chinh:
CsHg + iz0-C4Hyg — iz0-C;His + Q1
C4Hg + izo-C4H,y —> 1z0-CgHig + Qo
Theo [224-1] ta co:
g = 195 kcal/kg alkylat
g = 175 kcal/kg alkylat
Vay luong nhiét toa ra do cac phan tng chinh cua qua trinh la:
g =0 +0q =195 + 175 =370 kcallkg.

Téng nhiét lugng do cac phan wng chinh cia qua trinh toéa ra gc chiém
khoang 75 + 80% nhiét toa ra trong toan bo thiét bi phan tng. Phan con lai(10
+15) la luvgng nhiét do cac phan trng phu toa ra.

Néu lay qg. = 0,8(80%) thi lrgng nhiét toan bo toa ra trong thiét bi phan

ang (1) 1a: Q, - %

Véi G = 2487,56 kg/h 1a luong alkylat tao thanh trong thiét bi phan tng 1.

_ 2.487,56x370

Vay : Q, =1.150.496,5 kcal/h.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Nhung vi thiét bi phan ang 1am viéc & nhiét d6 thap hon nhiét d6 moi

truong nén co sy truyén nhiét tir moi trudng vao bén trong khéi phan wng.
Néu chon hé sé truyén nhiét nay bing 0,05Q; thi ta cd tong nhiét luvgng thu

duoc & thiét bi phan tng (1) 1a:
QT1 =0,05.Q, +Q,
=0,005x1.150.496,5+1.150.496,5 =1.208.021,33 kcal/h.

Nhu phan trén d4 tinh, legng alkylat tao ra ¢ ca 4 thiét bi 1a nhu nhau. Do
vay nhiét lwong tong & cac thiét bi 12 nhu nhau va bang:

Q. =Q, =Q =Q;, =1.208.021,33 kcal/h.

111.3.2. Tinh lwong hydrocacbon bay hei trong thiét bi phan &ng.

Pé dam bao nhiét do trung binh trong thiét bi phan wng 1a 7 + 10 °C va &p
suat hoi trung binh trong thiét bi phan tng 1a 3,5 + 4,9 kG/cm? thi mét phan
hydrocacbon s& bay hoi dé Iy di nhiét lueong Qn.

Phan Ién nhiét du dugce ldy di cha yéu nho su bay hoi cua izo-butan.

Luong izo-butan bay hoi duoc tinh theo céng thac:

Qm =G izo-butan- llizo-butan

Suy ra: G . kg/h.

izo—bu tan

0-buan
Trong thiét bi phan wng (1) thi:
Gizo-butan 12 Irong izo-butan can bay hoi, kg/h.
lizo-butan 12 AN Nhiét hoa hoi cua izo-butan & 7°C, keal/kg.
Qm 12 lvong nhiét can Iy di, Qn, = Qr kcal/h.
Theo [307-16] thi 4n nhiét hoa hoi cua izo-butan ¢ 7°C 1a r = 98 kcal/kg.

Luong izo-butan dugc bay hoi ¢ thiét bj phan ung (1) la:
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

GO _ Qr,  1.208.021,33
izo-butan -
izo—bu tan 98

=12.326,75 kg/h.

Vi & ca 4 thiét bi phan &ng déu cd lugng nhiét lay di 12 nhu nhau:
QT1 = QT2 = QT3 = QT4
Neén luong izo-butan can bay hoi & ca 4 thiét bi 12 nhu nhau va bang:
M =6@=6®=6"=12.326,75 kg/h.
IV. TINH TOAN DAN TRAO POI NHIET CUA THIET BI PHAN UNG.

Dan trao ddi nhiét trong thiét bi phan ¢ng c6 dang hinh chir U, tac nhan
lam lanh 1a hdn hop hydrocacbon ra khoi thiét bi phan ng thtr (4) di trong
bng va bén ngoai 6ng la nhii twong cia RH va H,SO.. Nhiét do ¢ thanh dng
phia truéc tac nhan 1am lanh 12 0°C, do bay hoi mét phan izo-butan va propan

va nhiét do bén trong thanh dng phia hdn hogp phan @ng 1a 7°C.
Theo [233-18] thi tong lrgng nhiét thu dugc & phan ¢ng chinh Ia:
Q=o.F.AT kcal/kg.
Trong do:
a- 1 hé s6 cap nhiét.
Theo [189-29] chon o = 100 (kcal/m?.h.°C) = 4,18x100 (kj/m?®.h.°C).
F - 12 bé mat trao ddi nhiét m?.

AT - la chénh léch nhiét @6 gitra thanh éng va hdn hop phan tng.

AT =7°C
Vay ta co: - Q _ Q.
a AT  aAT
_ 1.208.021,33x 4,18 172574 m.
418%x100x7
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

Chon duong kinh dng truyén nhiét 12 d =0,05 m, chiéu dai cua dng lal=8m.
Vay s6 6ng trong mot mit sang cua thiét bi la:

F 1.725,74

N = =
L.dzr 10x0,05x314

=1.099,2 4ng.

Theo [17-48] thi s6 6ng theo quy chuan 13 1.459 6ng. Trong d6 sb dng
theo duwong kinh mit san 1a 41 6ng. S6 6ng con lai phan bb déu trén mit sang
theo hinh luc giac déu 12 1.459 - 41 = 1.418 bng. Vay sb dng trao d6i nhiét
hinh chir U 14 1.418/2 = 709 4ng.

buong kinh mat san duoc tinh theo cong thurc:

Dns=n.15d + 2d m.
Trong do:

n - 1a s6 6ng trao ddi nhiét.

1,5d - la tinh ludn cho khoang cach gitra 2 6ng, khoang cach nay bang 0,5d.

2d - 1 cong thém khoang trong ¢ hai dau day 6ng véi thanh thiét bi.

Vay ta co:

D, =41x15x0,05+2x0,05=32 m.
Suy nguoc lai ta cd bé mat truyén nhiét theo s6 6ng da quy chuan Ia:
F=N.lLdx
= 1.459%x8x%x0,05x 314 =1.832,5 m?2.

Khi d6 voi thé tich thiét bi la V, = 83,78 m® chiéu dai thiét bi I Lyg = 10
m, s6 6ng trao d6i nhiét 1a 1.459 bng, thi thé tich chung cua ca thiét bi phan
ung la:

Vi =V, + Véng

2 2
Vv =N.|.”'2I =1.459x8x%=22,9 m®.

ong

Suy ra: Vg =83,78 + 22,9 = 106,7 m°.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
DPuong kinh cua thiét bi khi do 1a:

Dy = e _ | 1067 _aes m3
0,785xL, 0,785x10

Quy chuan: D1g =3,7 m

Vay ta chon dudng kinh thiét bi phan ang chd 16n nhat 12 3,7 m, chd nho
nhat 1a 3,3 m.
V.TINH TOAN THIET BI LANG TRONG DAY CHUYEN.
Trong day chuyén cong nghé ta chon, c6 hai thiét bi lang (5)va (6) . Bay
1 hai thiét bi ling cd dang hinh tru va hoan toan kin, 1am viéc dua vao su
chénh léch vé khdi luong cua céc cau tir trong dung dich. Axit H,SO4 c6 khdi
lwong riéng 16n hon rat nhiéu so vai alkylat nén H,SO, lang mot cach dé dang
ma khdng can mét bién phap ho tro nao. Do vay ma bén trong thiét bi ling
hoan toan rong khong.
V.1. Thiét bi ling 5.
HG&n hop ra khai thiét bi phan ung (2) dugc dua dén thiét bi ling (5), dé
tach xuc tac axit ra khoi alkylat.
Tir bang 11.7 ta ¢6 tong luong cac chat di d¢én thiét bi lang tach (5) trong
mot gio la:
Gs = 257.986,59  kg/h.
Vs = 199,762 m3/h.
Ning suat caa thiét bi ling dugc tinh theo cdng thuc:

F®h
Vo=l ()

T
Trong do:
F.® 1abé matling, m?.

h 1a chiéu cao cot chat long trong thiét bi, chon h =3 m.
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Do an tot nghiép

Thiét ké phan xuong alkyl hoé xuc tac
H,SO,4

7 1a thoi gian lang, chon t = 60 pht.

Nang sut ling V. ® ding bang lugng hydrocachon tach ra khoi xtc tac
axit trong 1 gio:

V® =V, -V, =199,762-11539 =84,372 m°/h.
T (3) ta suy ra:

V®r  84372x60

FG® —
° h 3x60

—2812 m?,

Thé tich thiét bi lang (5) chon bang Vs tirc 1a bang 199,762 m*. Néu chon
duong kinh thiét bi lang 1ad, = 5 m, thi chiéu dai thiét bi 1ing duoc tinh nhu
sau:

o Ve 199,762

©) = = _-1018 m.
0,785.d7> ~ 0,785x5

Quy chuan:  L® =11 m.

Vay ta chon thiét bi ling (5) co:

L® = 11m.
d® = 5m.
v® = 199,76 m®,

V.2. Thiét bi lang (6).

HAn hop ra khoi thiét bi phan ¢ng (4) duoc dua dén thiét bi ling (6) dé
tach xuc tac axit ra khoi alkylat.

Tir bang 111.9 ta c6 tong lugng cac chat dén thiét bi lang tach (6) trong
mot gio la:

Gs = 261.836,14 kg/h.
Vg =20502 mh.

Tuong tu nhu & thiét bi ling (5) ta c6 cdng thirc tinh nang suat lang.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

3 FLexh

T

Ve m*/h. 4)

Nang suat v¢& ddng bang leong hydrocacbon tach ra khoi hdn hop véi

axit trong 1 gio.
VE = V-V, =20502-11539=89,63 m3/h.

Chon chiéu cao cot chat 1ong h® = 3 m va thoi gian ling © = 60 phat. T
(4) ta suy ra bé mit lang cua thiét bi lang (6) la:
Voixr _ 89,63x60
h 3x60
Thé tich thiét bi lang (6) chon bang V; ttc 1a bing 205,02 m®, néu chon
duong kinh thiét bi ling (6) d.=5 m thi chiéu dai thiét bi ling dugc tinh:

Fo = =29,88 m?

6 Ve 20502

= - ~=10,45 m.
0,785xd?  0,785x5

Quy chuan L® = 11 m.
Vay ta chon thiét bi ling (6) co:
L =11m,

Vv, =205,02 m’,

Mt du ¢ thiét bi ling (6) ¢ nhiéu alkylat hon & thiét bi ling (5), nhung

dé don gian va tién loi ta chon kich thuéc caa hai thiét bi ling 1a nhu nhau.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

PHAN IV
XAY DUNG PHAN XUONG

| PAC PIEM XAY DUNG.
1.Yéu cau chung.

Khi lya chon dia diém xay dung phan xuéng san xuat xang alkyl hoa
ciing nhu céc phan xuéng hoa chat khac déu phai dua trén cac co so sau day:

- V& quy hoach: bia diém xay dung phai phu hop véi quy hoach 1anh thé,
quy hoach viing, quy hoach cum kinh té d& duoc cac cap c6 thim quyén phé
duyét.

- V& diéu kién t6 chirc san xuat: dja diém phai gan ngudn cung cip nang
luong nhu dién, hoi nuéc, khi, than...dé han ché tbi da chi phi van chuyén,
g6p phan giam gia thanh san pham.

- V& diéu kién ha tang ky thuat: dia diém phai dam bao sy hoat dong lién
tuc cua phan xuéng nhu tan dung ti da hé théng giao théng quéc gia, hé
thdng mang ludi cung cip dién, thdng tin lién lac, cAc mang ludi ky thuat
khac. Néu chua cd san cac diéu kién Ay thi phai xét dén kha nang xay dung né
trudc mat va trong tuong lai.

- Vé diéu kién xay lap va van hanh may: dia d1ém can luu y dén kha nang
cung cap vat liéu, vat tu xay dung dé giam gia thanh dau tu. Dong thoi phai
tinh dén kha nang cung cap nhan cong trong qué trinh xay dung ciing nhu van
hanh may cua dia phuong.

- V¢é ky thuat xay dung:

+ Dia hinh: khu d4t cé kich thude, hinh dang thuan loi cho viéc xay
dung trudc mat ciing nhu viéc ma rong nha may trong tuong lai. Khu dat phai
cao rao, chéng duoc ngap lut trong mua mua I, 6 muc nudc ngam thap, tao
diéu kién cho viéc thoat nudc thai va nuéc mat dé dang. Khu dat phai twong
dbi bang phing va c6 do déc tu nhién dé han ché téi da kinh phi san 1ap mit

bang.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Dia chat: khu dat khéng dwoc nam trén cac ving mo, khoang san

hoac dia chat khdng 6n dinh nhu dong dat, x6i mon hay hién tugng cét chay.

- V& yéu cau vé sinh cdng nghiép: Dia diém xay dung phai xét dén mdi
quan hé mat thiét gita khu dan cu va khu cdng nghiép. Trong qué trinh san
xuat phan xuéng thai ra cac chat doc hai nhu khi doc, nuéc ban, khoi
bui...hodc cac yéu td gay bat loi nhu chay nd, 6 nhiém moi truong...vi vay
phal dam bao khoang céch vé sinh cong nghiép k§ thuat, phai xay dung & cubi
huéng gi6é chi dao, cudi hudng nudce sir dung, phai trong cay xanh dé han ché

tac hai caa khu cong nghiép.

2. Pia diém xay dung.

Dia d1ém xay dung phan xudng san xuét xang alkyl hoa dugc chon tai Ba
Ria- Viing Tau, bén canh phan xuéng cracking xuc tac. O day thuan lgi cho
ngudn nguyén liéu, ngudn cung cip nhan lyc ciing nhu thuan tién cho qué
trinh van chuyén va tiéu thu san pham, pht hop theo quy dinh chung cua nha

nudc.

I. GIAI PHAP THIET KE.

M3t bang cia phan xuong dugc thiét ké 1ay hudng gi6 cha dao 1a Bong
Béc-Tay Nam va chia thanh ba khu vuc chinh sau:

- Kho nguyén liéu va san pham.

- Khu san xuat chinh va phu tro.

- Khu diéu khién.

+ Kho nguyén liéu va san pham: Bt cach xa khu san xuét, ¢ thé nim
trong phan xudng hoic trong cum kho caa nha may.Do cac thiét bi hoat dong
& &p suat cao, ¢ cac chat d& chay nd, nén dugc dat trong khu kho cua nha

may. Khi d6 do an toan cao nhung tiéu tén nhiéu cho chi phi va van chuyén.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

+ Khu san xuat chinh va phu trg: Do dic diém thiét bi san xuat chu yéu

c6 dang hinh tru cao (bang kim loai chéng an mon) nén bé tri trong nha khung

thép hai tang .

+ Nha diéu khién: Bat phan cach voi khu san xuat. Diéu khién qué trinh
san xuat trén co so tu dong hod. Trong nha diéu khién bao gdm: Phong dit cac

ta dién, phong diéu khién, phong hoi hop caa cac bo cdng nghé.

Ngoai ra do dic diém phan xudng sir dung xuc tac H,SO4, day la loai xtc
tac c6 ndng do rat manh, an mon cao nén ngoai viéc bé tri thuong truc cac hé
thdng ctru hoa, can phai c6 mot phong nghi ngoi caa cdng nhan va y té cham
s6c khi can thiét,

M3t bang phan xuéng bi chia cit boi hé thong duong dng: éng dan san
pham, nguyén liéu, 6ng dan nuée lanh, éng dan nuéc lanh, éng dan nuéc ciu
hoa va ng dan khi nén, nén trong khu vuc san xuat khong bé tri duong di
riéng biét, hé thong duong dng phai bé tri phi hop, nén bé tong trai nhua.

I11. CAC THONG SO CHINH CUA PHAN XUONG.

- Céc thong sé chinh cua phan xudng duoc trinh bay trong cac thiét bi
duoc dit trong nha khung thép 2 tang: Gom cac thiét bi phan ng, thap chung
cAt, cac thiét bj trao ddi nhiét, 16 dbt.

- Céc thiét bi phu trg nhu may nén, 10 hoi va cac thiét bi khac nhu quat

gio, binh héi lwu, bom, ciing dugc dit trong nha khung thép.

- Méay nen dat dudi san bé tdng trong nha khung thep.
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Do an tot nghiép

Thiét ké phan xuong alkyl hoé xuc tac

H,SO,
Bang IV.1.Céc thdng s6 chinh caa phan xuang thong ké
cac hang muc céng trinh.
ST | Cac hang muc cong trinh Chiéu dai | Chiéu rong | Dién tich
T (m) (m) (m?)
1 | Nha hanh chinh 24 12 288
2 | Nha dé xe may, xe dap 18 9 108
3 | Hoi truong, nha an 24 12 288
4 | Xuong co dién 12 9 108
5 | Khu xtr ly nuéce thai 12 6 72
6 | Tram ciru hoa 18 6 108
7 | Nhadiéu khién 12 6 72
8 | Khu chira may nén va bom 24 12 288
9 | Khu chira thiét bi phan ing 38 18 648
10 | Khu tach san pham 24 12 288
11 | Khu san xuét chinh 60 36 2160
12 | Phong bao vé 6 3 18
13 | Kho chira nguyén liéu thod 36 12 432
14 | Kho chira axit va kiém 24 12 288
15 | Kho chira san pham 24 6 288
16 | Bé chira nudc 6 6 36
17 | Nha tam, vé sinh, thay quan 4o 12 6 72
18 | Khu dat duy trit 2.750
19 | Phong thi nghiém 6 6 36
20 | Nha dé xe 6 t0 18 9 162

- Téng mit bang nha may duoc xay dung vai dién tich 14.000 m? ¢ hé

sb xay dung 1a 25%, hé sb st dung 1a 55%.

Thiét ké theo nguyén tic ndy cé wu diém I1a d& quan ly theo tirng cong
doan ciia qua trinh san xuit va bao dam yéu cau vé sinh cong nghiép, d& bd tri
hé thdng giao théng trong phan xuéng, thuan tién cho viéc ma rong trong
twrong lai ddng thoi phi hop véi dic diém khi hau nude ta. Nhung ciing c6
nhuoc diém 1a ton duong dng ky thuat, mang luéi giao théng tang, dan dén hé

sb xay dung va hé sb su dung thap.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

PHAN V
AN TOAN LAO PONG VA BAO VE MOI TRUONG

I. KHAI QUAT.

Trong qué trinh san xuét & cac nha may hoa chat néi chung va nha may
loc dau néi riéng thi vin dé an toan lao dong va bao vé méi truong 1a hét stc
quan trong. Chi phi danh cho cdng tac nay c6 thé chiém dén 40% chi phi van
hanh. Mot trong nhitng vin d& quan tdm nhat Ia an toan chay nd. T4t nhién
con ¢é nhitng nguyén nhan gay tai nang khac, c6 thé phan chia ching thanh 3
nhom sau:

- Nguyén nhéan do k¥ thuat.

- Nguyén nhan do t6 choc.

- Nguyén nhéan do v¢ sinh.,

I.1. Nguyén nhan do ky thudt.

Nguyén nhan nay phu thuoc cha yéu vao tinh trang may méc, thiét b,
duong 6ng, noi 1am viéc...bao gdm:

- Su hu hong cadc may mac chinh va dung cu phu tung.

- Su hu hong cac duong ong.

- Céc két cau thiét bi, dung cu, phu ting khéng hoan chinh.

- Khdng dam bao khoang céch an toan gita cac may maoc.

- Thiéu rao chin, ngan che.

1.2. Nguyén nhan do té chsc.
Nguyén nhan nay phu thudc vao viéc t chirc hoic giao nhan cong viéc
khdng dang quy dinh, bao gom:

- Vi pham quy tic quy trinh k§ thuat.

- Tb chirc lao dong, chd 1am viéc khdng ddng yéu cau.

- Giam sat ky thuat khong day du.

- Vi pham ché do lam viéc.

- Sir dung lao dong khdng ddng nganh nghé, chuyén mén.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
- Ngudi lao dong chua ndm vitng  diéu 18, quy tic an toan trong lao

dong.
1.3. Nguyén nhan do v¢é sinh.

- Mdi truong khéng khi bi 6 nhiém.

- Diéu kién khi hau khdng thich nghi.

- Cong tac chiéu sang va théng gi6 khong dugc tot.

- Tiéng 6n va chan dong manh.

- Vi pham diéu Ié vé sinh ca nhan.

Il. NHUNG YEU CAU VE PHONG CHONG CHAY NO.

Nhu ching ta d4 biét nguyén liéu ciing nhu san pham cua gé trinh alkyl
hoa déu dé bi chay nd. Vi vy van dé can quan tdm 1a phong chéng chay né.
Duéi day la nhirng y&u cau vé phong chdng chay né.

I1.1. Phong chéng chay.

Dé phong chdng chay can phai thuc hién cac bién phép sau day:

- Ngan ngtra nhitng kha nang tao ra moi truong chay.

- Ngan ngira nhitng kha niang xuét hién nhitng ngudn chéay trong mai
troeong cé kha nang chay duoc.

- Duy tri nhiét &6 caa mdi truong thap hon nhiét d¢6 cho phép 16n nhat
c6 thé chay dugc.

- Duy tri &p suat caa méi truong thip hon &p suit cho phép 16n nhat cé
thé chay duoc.

I1.2.Ngdn ngera khd nang xudt hign nhiing nguén gay chay.

Pé ngan ngira kha nang xuat hién nhiing ngudn gay chéay trong mai
truong chay phai tuan theo nhitng quy tic sau:

- Nong d6 cho phép cua cac chét chay & dang khi, hoi & dang lo lirng
trong khong khi. N6i cach khéc 1a phai tién hanh ngoai gigi han chay nb cua
hén hop hydrocacbon véi khong khi va oxy.

- Ndng d6 can thiét cua cac chat giam d6 nhay trong chat chay & dang

khi, hoi hoac long.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
-Tinh dé chay cua cac chat, vat liéu, thiét bi va két cau.

11.3. Nhing bién phap té chitc dé dam bao an toan chay né.

Pé dam bao an toan chéay nd can thuc hién nhitng bién phép sau:

- Truéc khi giao viéc phai té chicc cho céng nhan va nhitng nguoi c6
lién quan hoc tap vé cdng tac an toan chay nd. Béi vai nhitng mai truong lam
viéc dic biét nguy hiém vé chay nd thi can b va cdng nhan can dugc cap
gidy ching nhan va dinh ky kiém tra lai.

- Méi phan xuéng, xi nghiép phai xay dung duoc céc tiéu chuin quy
pham, ndi quy an toan phong va chira chay thich hop.

- Binh ky t6 chire kiém tra viéc thuc hién cac quy dinh vé phong chong
chay, chira chay va bao quan cac phuong tién phong chay chita chay.

-Trang bi phuong tién phong chay, chira chay va sap xép thoi gian tap
duot cho can bo cong nhan va doéi chira chay.

- Xay dung cac phuong an chita chay cu thé, c6 ké hoach phan cong
cho tirng nguoi, tieng bo phan.

- Céch ly méi truong chay véi cac ngudn gay chay phai dugc thuc hién
bang cac bién phap sau:

+ Co khi hod, tu dong hoa cac quéa trinh céng nghé cd lién quan dén st
dung van chuyén nhitng chat dé chay.

+ St dung nhitng thiét bi san xuét, bao bi kin cho nhitng chat dé chay

+ Str dung nhitng ngan, khoan, budn cach ly cho nhitng qué trinh dé
chay né.

Bén canh nhitng tai nan c6 thé xay ra do chay n thi con mét van dé can
duoc quan tdm d6 1a “ doc tinh cua cac hoa chat va cach phong chéng”. Nhu
ching ta d& biét hau hét cac hoé chat trong nhitng diéu kién nhat dinh déu c6
thé gay tac hai dén co thé con nguoi. C6 thé phan chia cac nhém hoda chat nhu

Sau.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
+ Nhom 1: gom cac chat co tac dung lam chay hoic kich thich cha yéu

Ién da va niém mac nhu : amoniac, VOi...
+ Nhom 2: gom nhitng chat kich thich kha nang hé hap.
- Nhitng chat tan dugc trong nudc: NHs, Cly, COs,...
- Nhirng chat khong tan duoc trong nudc: NOs, NO....

+ Nhém 3: Nhitng chét gay doc hai cho mau, 1am bién ddi dong mach,
tuy xuwong, lam giam cac qua trinh sinh bach cau nhu benzen, tolunen,
xylen...Nhitng chét bién d6i hang cau thanh nhiing sic té khdng binh thudng
nhu cac amin, CO, CgHsNO;...

+ Nhom 4: Céc chat doc ddi véi hé than kinh nhu xing, H,S, anilin,
benzen...

Qua qua trinh nghién ciru nguoi ta dé ra cac phuong phap phong tranh
sau:

- Trong qué trinh san xuat phai chd y dam bao an toan cho cac khau dac
biét 12 thdo nap, san pham, loc, sdy nghién la nhitng khau ma cdéng nhan
thudng phai tiép xdc tryuc tiép.

- Duy tri @6 chan khong trong san xuat.

- Thay nhitng chat doc duoc st dung trong qua trinh bang nhitng chat it
doc hai hon néu c6 thé.

- Tu dong hod, ban tu dong nhitng qué trinh st dung nhiéu hoé chat doc
hai.
- Bén canh nhitng bién phap k§ thuat nguoi lao dong can duoc hoc tap

vé an toan va co y thirc tyu giac cao.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4

KET LUAN

Sau mét thai gian 1am viéc nd luc va khan truong, duoc sy huéng dan
tan tinh cua PGS.TS Tran Céng Khanh, em d4 hoan thanh ban d6 é&n tét
nghiép véi dé tai “Thiét ké phan xwéng san xuat xing alkyl hoa xuc tac
axit H,SO4, niang xuét 80.000 TAn/Nam”. Qua d6 em c6 thé rat ra mot sé két
luan sau:

Quié trinh alkyl hoa 1a mot qua trinh rat quan trong trong cong nghiép
san xuat xang sach vi san pham dap ung duoc cac yéu cau vé ky thuat cua
dong co @6t trong, gép phan tich cuc bao vé mai truong véi cac vu diém sau:

-Tri s6 octan cao, d6 chénh léch tri sé octan cua hai phuong phap RON
va MON thap (RON = 95 + 97, MON = 92 + 94).

- Ham luong cac hop chat thom va olefin nho.

- D6 6n dinh hod hoc cao.

- Chay hoan toan va ham lugng CO trong khi thai thap.
- Ap suét hoi bdo hoa thap (0,74 kG/cm?).

bac biét vai qua trinh alkyl hoa xuc tac H,SO,4, nguyén liéu cua qua
trinh 1a cac hydrocabon & dang khi ldy tir phan xudng cracking, trong dé chu
yéu 1 izo-butan va buten, do vay san pham tao ra chu yéu Ia izo-octan (2,2,4-
trimetyl pentan) day la cau tir c6 tri s6 octan cao (RON=100) cho phép pha
vao xing theo bat ky cong thic pha tron ndo nham nang cao chat lwong cua
xang, khdng c6 hop chat thom, qua trinh duoc tién hanh & ap suat va nhiét do
thap, khong thai ra khi doc nén c6 d6 an toan cao. Mat khac thoi gian luu
trong thiét bi ngan va ddng déu nén han ché tdi da cac phan tng phu, do vay
san pham sach va c6 do 6n dinh hoa hoc cao, chay hoan toan nén dap ung
duoc cac yéu cau ki that caa dong co, bao vé madi truong trong sach.

C6 thé ndi qua trinh alkyl hoa izo-butan bang cac olefin nhe 1a cong nghé
khéng thé thiéu trong t6 hop ché bién dau mo, vi ngoai nhirng uu diém cua san
pham alkyl hod ra, day con la huéng sir dung hop ly san pham khi caa qué trinh

ché bién khac, tiét kiem dwoc nguon dau mo quy hiém ngay cang kiét.
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Db 4n tét nghiép Thiét ké phan xudng alkyl hoa xdc tac
H,SO,4
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