TEN CHUYEN PE: DAU MO VA KHAI THAC DAU MO.
Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
A. NGUON GOC DAU MO THANH PHAN VA PHAN LOAI DAU MO
I. NGUON GOC DAU MO

Dau moé (petroleum) hay dau thd (crude oil) Ia chat long dac sanh, c6 mau sam tir nau dén den, nhe
hon nuédce, khong tan trong nude va c6 mui dac trung.

Ddu mé va khi twe nhién dwoc hinh thanh tir lwgng khong 16 ciia xdc dgng vdt va thuc vdt tir hang
trigu ndm trwéc, bi nén trong long dit va nong 1én do bién doi dia chdt. Trong diéu kién khong co khong
khi va é nhiér dé, ap sudt thich hep, X4c ciia dgng vdt va theec vét bi chon vui nay bién déi thanh ddu va
khi te nhién, tie dé hinh thanh nén cic mé dau va mé khi te nhién.
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Vé ban chét, dau va khi déu 1a cac hydrocarbon nhung khac nhau ¢ chd cac mo khi thién nhién chi yéu
chi chira khi, con mé dau chira ca dau 1an khi. Lic dau chi c6 dau dugc sinh ra, cac hydrocarbon nay cé khéi
lwgng phén tir rt 16n (chtra 30 - 40 nguyén tir carbon, tham chi nhiéu hon). Dan dan, mét phan dau chuyen
thanh khi do qua trinh phan cit cac phan ta 16n thanh cac phan tir nho hon (cracking) duéi tac dung cua nhiét
d6, ap suét va cac chit xic tac. Cang di sau vao 1ong dat thi nhiét d6 va ap suat cang cao, qua trinh cracking
cang xay ra manh hon. Vi vy, cic mé dau cang sau trong long dat cang chua nhiéu khi hon, cac mo khi
thuong cd tudi cao hon.

Gidi han cudi cling caa su chuyén hoé dau thanh khi 12 khi mé chi chaa chu yéu 13 khi methane (70 -
90%), d6 1a mo khi thién nhién. Ngoai khi methane, mo khi thién nhién con cé cac hydrocarbon nhe khac
(dudi 20%), CO2, Oz, N2, H2S,..

I1. THANH PHAN CUA DAU MO

Thong thudng, trong dau thd chira 79,5% - 87, 1% carbon; 11,5% - 14,8% hydrogen; 0,1% - 3,5% sulfur;

khoang 0,1% - 0,5% cac nguyén t nitrogen, oxygen vé khéi luong.
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3. Phan loai dau mé:
Dau mo duogc phan loai dua vao cac yéu to:
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+) Thung (barrel) 1a don vi do thé tich cua hé do luong Anh, hé do luong My, thuong duoc ding dé do
cac chat 1ong nhu dau thd, bia.... Ctr 7 thung la 1 tan dau tho; 1 thung tuong dwong véi 158,9873 Lit =

159 Lit.

+) DUNg ti trong API ¢6 thé tinh dwgc mot tin dung twong duong bao nhiéu thung.
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API+131,5

S 141,5.0,159
Vi du mot tin dau WTI véi API 1a 39,6 API turong duong:
API+1315 _ 39,6 +131,5

141,5.0,159  141,5.0,159

S6 thung dau trén 1 tan =

1tin = = 7,6 thing.

B. CHE BIEN DAU MO

I. CAC GIAI POAN CHE BIEN DAU MO

Céc giai doan ché bién dau mé duoc thuc hién trong cac nha may loc dau
1.Tién xir Ii dau thd

Ling duoc st dung cho nhii trong mai, khdng bén, c6 kha ning tach 16p dau va nude do ching c6 khbi
lurong riéng khac nhau. Nung néng lam ting nhanh qua trinh pha nhit do su hoa tan cia mang bao vé nhi
trong vao dau, giam do nhét va giam su chénh léch khéi luong riéng.

Loc tach nuéc ra khoi dau dua trén tinh thim w6t lua chon céac chét long khac nhau cuaa vat liéu. Loc
dugc ung dung trong treong hop khi nhii twong da bi pha nhung nhirng giot nudc con gilr ¢ trang thai lo litng
va khong ling xudng day.

2. Chung cit dau thd

Chung cit lién tuc dé tach cac thanh phan cua dau thd thanh céc phan nho (phan cat) & cac khoang nhiét

d6 s6i khac nhau.

Qua trinh chung cat chia thanh hai giai doan:

+ Chung cat khi quyén (¢ ap suat thuong) cung cap nhién liéu dau.

+ Chung cit chan khong (¢ ap suat thap tr 10 mmHg — 20 mmHg) do céc hydrocarbon bét dau bi phan haty ¢
nhiét d6 khoang 350°C —375°C, cung cap nhiéu liéu: sap, dau nhon, nhya dudng va coc.

Céc phan doan dau mé thu duoc khi chung cat & 4p suat thuong

Phan doan | Nhiétdd | So6 nguyén Thanh phan Ung dung
s6i (°C) tir C
Khi <25 C,-C, Alkane khi Nhién liéu, nguyén liéu tong hop
Naphthanhe | 25-80 C,-C, Alkane dé bay hoi Nhién liéu cho 6 t0, dung moi
(xang nhe)
Naphtha ning | 50 —200 C,-C, Alkane, Nhién li¢u, dung moi
(xang) cycloalkane, arene
Paraffin 170-270 | C, —C, Alkane, Nhién li¢u cho may bay, dun nau, thap
cycloalkane, arene sang
Dau diesel | 220-250 | C,-C,, Chu yéu alkane Nhién liéu dong co diesel
Dau nhién | 250350 | C,,—C,, Chu yéu alkane Dau thap dan dung
ligu
Déau nhon hay | 350 -500 | C,, -C, Chu yéu alkane Dung cho dong co va may moc 6 to;
dau nang lam sép va chat danh bong
Nhya duong >500 >Cy, Alkane, Réi mit duong
cycloalkane, arene
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So @6 minh hoa chung céit phin doan diu mé va c4c san pham &ng dung
3. Cracking dau mé
Cracking 1a qué trinh “bé gdy” cac hydrocarbon mach dai thanh hydrocarbon mach ngan hon.
Hydrocarbon sinh ra c6 thé cracking tiép tuc, san pham cudi cing la cac hydrocarbon mach ngan.
Cracking nhiét dugc thyuc hién ¢ nhiét @6 500°C —700°C dudi &p suat 10 bar — 70 bar. San pham cubi cling
la céc alkane c6 phan tur khdi nho va alkene. Khi cracking sinh ra chira nhiéu methane va ethylene.
Vi du: C,H,, —=m.” ,C H, +C,H,

Dauthé Lo dét nong

cracking, t°
CHy—————C,H,+C.H,,

Cracking xtic tac dugc thyc hién & 450°C—500°C. Chat xuc tac la alumosilicate thién nhién hoic nhan tao.
Céc san pham cua qué trinh cracking xuc tac chtra nhiéu alkane mach nhanh, cycloalkane va arene cho dau
mo c6 chat luong cao.
4. Reforming
Reforming la qué trinh bién d6i cau tric caa hydrocarbon tir mach khéng nhanh thanh mach nhanh, mach ho
thanh mach vong, mach vong no thanh mach vong thom, nham ting chi s6 octane (octane number) tirc 1a ting
chat luogng cua xang va cung cap luong 16n arene nhu benzene, toluene, xylene, ... Chat xtc tic dugc su dung
la kim loai nhu Pt, Pd, Ni trén chat mang 1a Al,O, hoic Al (SiO,),.
Pong phan hoa:

CH,
N CH3(IZHCH2CH2CH3

CHy

CH;CH,CH,CH,CH,CH; > CH3CH2CHCH2CH3
CH,

I
—> CH,CCH,CH,

CH,
Dehydrogen — dong vong:

CH,;CH,CH,CH,CH,CH; —> O

Dehydrogen — thom hoa:
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—>Cac giai doan ché bién dau mo bao gdbm: tién xtr 1, chung cét, cracking (cracking nhiét, cracking xuc tac)

vareforming. ) .
11.CAC SAN PHAM DAU MO

San pham thu duoc tir viéc loc dau 1a khi d6t, xang, dau thip, dau diesel, benzene, sap paraffin, nhya duong,...

1. Khi hoa long (Liquefied Petroleum Gas — LPG)
La hon hop cua propane va butane. O diéu kién
thuong, LPG & thé khi va duoc nén ¢ ap suit cao dé
chuyén sang thé long d& van chuyén va sir dung.
LPG chu yéu dugc st dung lam nhién liéu.

2. Xang (gasoline)

Gom cac hydrocarbon c6 sé nguyén tx C tur
C. —C,,, c6 nhiét do soi khoang 38°C—205°C.
Ung dung: Lam nhién liéu cho dong co dét trong.
Tiéu chi quan trong nhat caa xang: chi s octane phai
cao va p suét hoi phai tuong thich.

3. Dau héa

C6 nhiét do sbi tor 170°C-270°C, chwta cac
hydrocarbon tir C,,—C,,,gom cac alkane khoéng
phan nhanh, cac hydrocarbon vong no va vong
thom;ngoai cac hydrocarbon c6 cau tric mot vong
va nhiéu nhanh phu con c6 cac hop chat hai hodc ba
vong. Cac hop chat chira N, S va O trong dau nhiéu
hon xang.

4. Dau diesel (gasoil nhe - DO)

Chura cac hydrocarbon tu C,, —C,,, c6 khoang nhiét
do6 s6i 200°C—350°C gdébm nhiéu alkane mach
khong nhanh. Vi chtra cac paraffin cao C,,,C,, c0
do két dinh cao gay mat tinh linh dong cua dau diesel
khi nhiét d6 thap.

Trén thi trrong Viét Nam dang st dung diesel 0,05S
(ham lugng sulfur dudng 50 mg/kg)

5. Xang may bay

Thudc loai xing cao cap, ¢o chi s6 octan > 100.
Phan cat caa phan doan xing may bay hep (
40°C-180°C) dé tranh c6 nhiéu phan tir nhe (tao
nut hoi trong hé théng cap nhién liéu) va tranh phan
tr nang (tao can boi su chay khéng hoan toan)

6. Xang phan luc (nhién li¢u phan luc)

C6 nhigt do sb6i tr 140°C-160°C  dén
280°C —300°C. Phan doan dau hoa dugc cét trong
khoang nhiét do twong thich va trdn thém cac phéan
tir can thiét dé duoc nhién liéu. Sulfur dugc han ché
tir 0,2% - 0,4% khdi lugng.

7. Dau dot

C6 nhiét do sdi khoang 600°C véi thanh phan
hydrocarbon trai rong tir C,, —C,,. Phan doan dau
can thuong chi chiém dudi 10% khdi lwgng dau tho.
Ung dung: dét 10, cap nhiét cho ndi hoi, van hanh
dong co.

Dau d6t it duoc sir dung do ¢ nhiéu tap chat gay 6
nhiém méi truong.

8. Dau bdi trom (diu nhon)

Thu duoc khi che bien phan doan diesel nang (chung
cat chan khong), cé khoang nhiét do soi tu
350°C—-375°C dn xép xi 500°C, goém cac
hydrocarbon tir C,, —C,, 1én d&én C,,.

9. Nhyra dwong (bitum)

La san pham tao ra tir can dau, thanh phan
hydrocarbon tir C,, —C,,, ngoai ra con co cac hop
chét co kim cua kim loai nang va cac chat ran,...
Ung dung: san xuat bé tong asphalt dé rai duong.

10. San pham hoa dau

Ethylene: Nguyén li¢u ché tao nhiéu hda pham, san
pham nhu: polyethylene, ethylene oxide, ethylene
glycol,...

Propylene: Nguyén liéu dé diéu ché polypropylene,
isopropyl alcohol (propan — 2- ol), propylene
glycol,...

Buta -1,3-diene: dung dé tong hop cao su butadiene,
cao su styrene — butadiene, chii yéu diing trong cong
nghiép san xuat 16p 6 to.

Cong nghé loc dau gom cac qua trinh co ban 1a chung cat, cracking xdc tac va reforming cung cap nhién
liéu xang, nhién liéu diesel, nhién liéu phan luc,...; cac san pham phi nhién liéu: dau bdi tron, chat long thay
lyc, dung mdi, nhya dudng, ... va cung cap cac hda chat co ban, cac alkane nhe nhu ethylene, propene, butene
va céc aren chi yéu |1a benzene, toluene va xylene; nguyén liéu cho cong nghé hda hoc hitu co.

I11. CHI SO OCTAN
1. Khai niém

Chi s6 octane 1a dai lugng quy wéc dic trung cho kha ning chdng kich nd caa nhién liéu. Chi sé octane

cang cao thi kha nang chiu nén caa nhién lidu truéc khi phat no (dbt chay) cang lon.
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