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LOI GIOI THIEU

Bai giang “Céng nghé Tong hop Hiru co — Hoa dau” véi 10 chuong va gin 300
trang cla tac gia Pham Thanh Huyén va Nguyén Héng Lién trinh bay tuong ddi diy
du vé hoa hoc va cong nghé cia mén hoc nay véi thoi lugng 60 tiét.

Két cdu ciia bai gidng la hgp 1y. Trong 10 chuong, ngoai 5 chuong dau dé cap
dén san xuat cac olefin, cac hydrocacbon thom, cdc hydrocacbon no, Hy, va CO
(cling nhu hdn hgp CO + H;), axetylen, va chuong 8: sin xudt cac monome vinyl,
cac chuong con lai duge trinh bay theo qua trinh, nhu qué trinh oxi ho4 (chuong 6),
qua trinh halogen hod (chuong 7), qua trinh alkyl hoa (chwong 9) va mét chwong
tong hop trén co s& monooxit cacbon (chuong 10), cdch trinh bay nhuwr viy cho
phép di sau vao cdc ddc trung hod ly cia phdn ttng, soi sding cho cdc cong nghé
sdn xuit lién quan.

Cong nghé tong hop hitu co — hoa diu thudng gip hdn hop cac hop chit hiru
co ¢6 thanh phdn phirc tap v&i nhiét do s6i x4p xi nhau, trong lGc yéu cdu céc san
pham thuwong mai cé thuidn dé trén 99%, dic biét cadc monome yéu cdu dé tinh khiét
rét cao, dén 99,9% holic hon. Dé tach céc hdn hop trén, ngoai chung luyén thong
thuong, nhiéu qué trinh cong nghé con ding cac phép chung dang phi, nhét la chung
dang phi di thé, chung trich ly, cling nhu céc qua trinh trich ly, hip thy, hip phu
chon loc. Phin thuyét minh va cic so 6 cong nghé ciia bai giang da cé lwu y va
trinh bay diing din céc dic diém nay.

Céc so dd cong nghé tong hgp hitu co - hoa dau thuong kha phic tap, ngoai
cac loai thiét bi phan (mg rit da dang, con ¢é hé théng céc thiét bi tach va tinh ché
v6i nhiéu loai thiét bi. Cdc so d@é cong nghé dwoc vé ky lwong, ding va dicgce trinh
bay ré rang.

Cong nghé Téng hop Hiru co — Hoa dau 1a nganh san xuét phat trién nhanh véi
nhitng thanh tuyu méi vé hod hoc cac hop chat hitu co, vé xtc tac, vé thiét bi phan
ung ... Do vdy cac phuong phap cdng nghé va thiét bi thay dbi nhanh chong. Bai
gidng dd cdp nhit cdic cong nghé sén xuit hign dai trong vong 10 nam tro igi diy.

Tuy nhi€n v6i mdt mon hoc kha phire tap, nguyén liéu 4i tl'rlnhiéu ngudn, cong
nghé tong hop do do ciing da dang, phé (mg dung cua san pham kha réng, doi hoi
ngudi soan cin cé sing tao lam ndi bat méi tuong quan giira hod hoc, phan g
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chinh va phy, cling cac dic trung hod ly cua phan (ng. cic dic diém cia xic tac
duge sir dung va diéu kién phan tmg voi cong nghé va thiét bi phan tng. va céc tac
gid cua bai giang 1a nhimg tién si tré, da rat nhiéu cd ging trong qua trinh soan, nén
nhirng thiéu sot trong bai giang 1a kho tranh khoi.

Gido trinh cho mén hoc nay da dugc soan cach day hon 30 ndm. in roneo, ci
va lac hdu, cho nén tdp bai giang nay la tai liéu cé gid tri cho sinh vién nganh Hod
dau hoc tip va li co s¢ dé cdc tdc gia hoan chinl, bo sung thanh sdach gido khoa
tét cho viée dao tao k¥ swr nganh Hoa dau ma dat nude can trong tuong lai gin.

PGS. TS. Tran Cong Khanh



MO DAU

Su phat trién cla nganh cong nghe Hod hoc trong nhitng nam qua 43 chirng to
dau mo va khi 1a nhirng nguyén liéu ly lucmg, cho céng nghé tong hop hitu co — hoa
dau. Tir ddu mé va khi, qua cac qua trinh tong hop hiru co — hoa dau rit nhidu cac

hop chét hitu co. céc hop chat trung gian quan trong cho cong nghiép va doi séng da
duge tong hop nén.

( mdi quoc gia. viéc lya chon cong nghé thich hop dé tong hop timg hop chét
dua trén ngudn nguyén liéu dau sin c6 & nude dé. Vi du trong nhirng nam 1960-
1970, & M¥, cac cong nghé tdng hop hiru co — hoa dau thwong dva trén ngudn
nguyén li¢u diu Ja khi thién nhién, trong khi d6 & Nhit va Chau Au nguyén lidu diu
phd bién la naphta. Vao nhimg ndm 1973, 1991, 2005-2006, do gia diu thd lién tuc
tang nhanh, gid nguyén li¢u diu naphta cting ting theo. Trong khi d6 lirong khi dong
hanh va khi ddu mo duoce thu hdi vai lwong 16n, nén cac qué trinh 16ng hop hod dau

& cdc nude Chau Au va Nhit cling dan chuyén sang nguyén liéu dau la propan/butan
hoac etan.

V&i nhing thanh tuu dat duge trong linh vuc cong nghé hoa hoe, déc biét trong
linh vue xuic tac va thiét bj phan (ng, mic du gap nhitng bién déng vé gid thanh
nguyen lidu diu, cac cong nghe trong nganh (onb nghe Téng hop Hi co — Ho4 diu
van lién tuc thay ddi va phat trién. Cac cai tién vé cong nghé da din dén viée g1am
tieu thu nang luong, giam tiéu hao nguyén liéu dau va giam vén diu tu.

Tap bai giang Céng nghé Tong hop Hiru co — Hod diu dugce sir dung cho
chuong trinh hoc tap cua sinh vién ndm thir nim nganh Hoa dau. N&i dung chinh dé
cip dén cac phuong phdp san xudt nguyén li¢u dau cho cdng nghé téng hep hoa dau
va cac qua trinh ton;:, hop quan trong c¢é ¥ nghia trong cong nghi¢p. Téap bai giang
bao gém 10 chuong

Chuong 1: San xuit olefin

Chuong 2: San xuit hydrocacbon thom

Chuong 3: San xuét parafin

Chuong 4: San xuat Hy, CO va khi tong hop

Chuong 5: San xudt axetylen

Chuong 6: Qua trinh oxy hoa
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Chirong 7: Qua halogen hoa

Chuong 8: San xudt monome vinyl

Chuong 9: Qud trinh alkyl hoa

Chuong 10: Qua trinh téng hop trén co s¢ monooxyt cacbon

Trong moi chuong. cac co sd hod hoc, dic trung hod Iy cua qud trinh san xudit
nguyén liéu va ciing nhu cac ¢dng nghé san xuit déu duogce trinh bay va thao luin chi
tiét. Hy vong rang tap bai giang niy sé giup sinh vién nganh Hoa dau ¢6 mét cai nhin
tong quan vé nguyén lidu va cic qud trinh cong nghé tong hop hivu co - hoa dau.



Chuong 1
SAN XUAT OLEFIN

1.1. GIGI THIEU CHUNG

Ofefin (alken) 1a cdc hop chat hydrocacbon ¢6 chita lien két doi C=C vi diy
dong dang ¢6 cong thitc cdu tao chung 1a C H,, (n 2 2).

Bit dau i nhimg nam 1950, khi cic olefin thap 12 thanh phan chd véu trong
san pham cta qud trinh cracking nhi¢t khi tr nhién va khi dong hanh, ngudi ta da
phit hién ra tdm quan trong cua cdc olefin. Ké tir d6 etylen, propen, isopren... diuoc
sirdung rong ril trong céng nghiép. dac biét cho qud trinh téng hop cic polyme. Cic
olefin cao mach thing 12 nguyén liéu diu thich hop dé téng hop cdc hop chit hoat
dong bé mat, rugu mach thing...

Trong cdc olefin. etylen dugc sir dung nhiéu nhat trong nganh tong hop hi co
- hoi dau. Etylen duge goi la "Vua cia cdc hyvdrocachon” do moét s6 1¥ do sau:

- Cau tao don gian, hoat tinh cao
- Tuong d6i ré tién

- Dé san xudt tir cdc hydrocacbon khic bing qui trinh steam cracking véi hi¢u
Suill cao.

- Cdc phan tng di tir nguyén liéu etylen tao thanh it sin phim phu hon so véi
phan tng di tir cdc olefin khic.

Etylen chu yéu dugc san xudt tir qué trinh cracking hoi (steam craking) véi
nhiéu nguén nguyén licu khic nhau: 1 cdc hydrocacbon khdc nhu ctan, propan,
butan, naphta, khi hod l1éng (LPG) va gasoil. G My, do nhu ciu sir dung naphta cho
qud trinh reforming xuc tic sdn xvdt xang va do ¢é nguén khi tu nhién déi dao, nén
etan la ngudn nguyén liéu chinh duge ding cho qud trinh cracking hoi sdn xuat
etylen (52% ctylen dugc san xudt tir etan, 22% tir gasoil, 5% tir naptha, con tai tir cic
ngudn nguyén licu khdc). Trong khi dé Nhat va Tay Au lai st dung phan doan
naphta thu dugc tir qud trinh chung cidt dau thé cho muc dich nay (71% etylen san
Xudt tir naphta, 11% tir gasoil, 11% tir LPG, cOn lai (it san pham cracking etan).

Ngoal etylen, qud trinh cracking hoi con ¢6 nhiéu san pham phu khidc, dac biét
la cic hydrocacbon C4 va hydrocacbon thom.



Cdc nha mdy cracking hoi dua trén nguén nguyén liéu ddu 1a etan ¢6 chi phi
xdy dung thap hon, hoat dong don gian hon, cho hi¢u suat cao hon vi it sin pham
phu hon. Céc cai ti¢n hién nay 1ap trung vao viéc 16i uu hod qud trinh, diéu khién
bang midy tinh. cai tién dang thiét bi phan wng... Hi¢u suit olefin ¢ thé ting bing
cach tien hanh phan ting cracking & nhiét do cao, giam thai gian phan trng va tién hanh
lam lanh nhanh hon.

Cdc ngudn san xudt etylen khic bao gom: dehydrat hod rugu etylic (An bao.
Brazin. Thuy Dién, Trung Quéc), cracking cdc san pham thu duge tir qua trinh khi
hod than (Nam Phi) va chuyén hod rirgu metylic (hang UOP/Mobil - M#).

3 diéu Kién binh thuong, cic olefin tir etylen dén buten 1a cdc chat khi. olefin
tie Cs dén Cyy Ia cde chat 1ong va tir Cyy trd fén 1a cde chat rin. Ty trong cla cdc
olefin nam trong khoang tr 0,63 dén 0,79 gfem® (cuo hon vai phan tram so vén cic
alkan tuong ung).

Nhiét chdy cua alkan va alken ciing gén nhau. Olefin gan nhu khéng hoa tan
trong nutGe. Ching hoa tan 16t trong hdu hét cac dung méi hitu co, vi du nhir ruou, ete
va cdc hydrocacbon thom. Tinh chat vat ly cda moét s6 olefin thap dugc trinh bay
trong bang [.1.

Bang 1.1. Tinh chat vat Iy ciia mot 56" olefin thdp

| Nhiét do i Nhiet do Nh.iel do Giﬁli han né Irong} kh(?ng khi
TT Cau 1l két tinh . o | 61 han tai 0,1 MPa, 20°C (%TT)
o s61 ('C) o — . T
("C) ("C) Gidi han dudi | Giét han trén
1 | Etylen =169,15 | -103,71] 9,90 2,75 28,6
(34,6 g/cm3) (360,1 g/cm‘}
2 | Propylen -18525 | 47,70 | 91,76 | 2.0 (35 g/m’) IR
(200 g/m")
3 | I-Buten —185,35 | -6.25 | 14645 1.6 9.3
4 | cis2-Buten | 13892 | +3.72 | 162.43 1.7 9,7
5 | trans-2-Buten| 105,53 | + 0,88 155,48 1.7 9.7
6 | [sobuten -140,34 -6,90 144,75 1.8 8.8

Olefin la nguyén liéu ban ddu quan trong trong tdng hop hod hoc. Tinh chil
hod hoc cta cdc olefin 1a do n6i doi trong phan tir quyét dinh. Céc san phim ¢6 gia
tri ¢6 thé nhan dugc tir ching bing cach alyl hod, polyme hod, hydrat héa... Mot s&
phan tmg va san pham dién hinh nhan dugc tir etylen duge trinh bay trong so do hinh
1.1.



OXihod __ etylen oxit +H0 | 6 (HO-CH,-CH,-OH)
Hzc\'_/CHp_
|+ RO, RO(CH,-CH,-0), B
+ NH3 .
——  [Etanolamin
oxi_hod = Axetandehit m._ Axit axetic
CH;CHO CH;COOH

+ H+ : 3
CH,C00 01; Vinylaxetat_trung hop_ Polyvinylaxetat
CHy=CH-0-CO-ClH,

+CO+1;202._= Axit acrylic _“'_iﬂg_hEB,.Polyacr}’lﬂt

Etylen — CH,=CH-COOH
M0, Ruguetylic _O%hod 4 andehit
CH,CH,0H
+ HOCI

» Etylencliohydrin
CICH,CH,0H

+Cl » Dicloetan —-HCL Vinyl clorua
CICHECH:,!CI CHZZCH'CI

+ Gt Etyl benzen .._'ﬂ';.. Styren ‘rfﬂlg._hgp Polystvren
y Y ysty

C6H5C2H5 C6H5CH:CH2

i i + CgH
Oligome hod o-olefin 66 | AB

trung hop PE

Hinh 1.1. Cdc phdn tmg va sdn phdm dién hinh thu ditgce tir etylen.

Cic tng dung cta cdc olefin trong phan doan C, thu dugc tir qua trinh cracking
hot va cracking xiic tdc dugc trinh bay trong bang 1.2.

a-olefin mach thang ngoai viéc sir dung dé san xust LAB, con cé thé duoc
chuyén hod thanh rugu bac 1 mach thing ding trong ché tao chat héa déo (C; -~ C,p)
hoac bot giat (C,, - C,4) bang phuong phdp téng hop oxo. Phan ung ciing ¢6 thé duoc
sir dung dé€ thu dugc aldehit nhu 1a san pham chinh. Aldehit nay s¢ bi oxy hod dé thu
dugc axit béo tong hop.



Bang 1.2. U’ng ditng ctia olefin phan doan C,

Polyme hoa

—> Poly 1-buten

— Chit deo

|-Buten Copolyme hod - HDPE — Chét déo
— LDPE — Chat déo
Oxy hoad — 1,2-butylen oxyt —> Chét 6n dinh, ruou da
chie _
Dehydio hoa — Butadien — Nhua, elastomer
Codime hod — Hepten, octen —> Chat hod déo, phu gia
1-/2-buten | Hydrat hod — Butanol, MEK — Dung méi
Tong hop Oxo — Rugu amylic — Dung moi. phu gia |
Oxy hoi — Anhydrit maleic — Polyeste, phu gia |
— AXit axetic — Dung méi
Polyme hoad —> Polyisobutylen — Phu gia, keo dan. .
Copolyme hoa — Caosu butyl — Elastomer
Dime hea — Diisobutylen — Chit hod dco
Ete hod — MTBE — Phu gia cho xang
Isobutylen | Hydrat héa —> 1-Butyl alcol (TBA) | - Dung moéi, metacrolein !

Oxy hoa-este hod
Alkyl hoa

Amin hoa

Carbonyl hod

-> Metyl metacrylat
— p-1-Butyl phenol
— di-#-Butyl p-cresol
(BHT)

— -Butyl amin

— AXit ncopentanoic

— Thuy tinh hitu co

—> Nhua

— Chat chong oxy hoa,
chat tc ch¢ UV

— Chat xic tién luu hod
caosu

— Nhua, son

1.2. SAN XUAT OLEFIN THAP

Olefin thip thu dugc tir hai ngudn: san pham khi cracking hoi nuée va cracking

xuc ric.

1.2.1. Cracking hoi nuée (Steam cracking)

Qua trinh cracking hoi nudce la qud trinh nhiét phan cdc hydrocacbon no tir khi
tu nhién va cdc phan doan diu mo véi sy ¢6 mat cha hoi nude. Cic phan Gng chinh
xay ra trong qud trinh cracking hoi bao gom: dehydro hod, nhiét phan, dehydro vong
hod va dealkyl hod.
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