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Chuwong I

THANH PHAN DAU MO VA KHI

Dau mo6 va khi 12 nhitg ngudn hydrocacbon phong pht nhét c6 trong thién
nhién. Dau mo cling nhu khi, ngdy cang phat hién dugc nhiéu va hau nhu & dau
cling thdy dau moé va khi khong nhiéu thi it. Qua phén tich thanh phan hoa hoc cua
cac loai ddu mo khac nhau ngudi ta nhan thdy khong c6 loai dau mo nao trén thé
gidi lai c6 thanh phan gidng nhau hoan toan ca, ma ching rat khac nhau va thay d6i
theo trong pham vi rat rong. Sy khac nhau rat nhiéu vé thanh phﬁn dau mo da 1a mot
van dé khoa hoc rat 16n. Co nhiéu cach giai thich khac nhau nhung néi chung, mudn
lam sang to van dé nay can phai tré vé cudi nguén cua no, nghia la phai xem xét qua

trinh hinh thanh va bién d6i cua dau va khi trong long dat.

Tuy nhién, cho dén nay ciing chua cé nhitng ¥ kién nhan dinh nhat tri vé
nguén géc va su bién d6i tao thanh dau khi, thAm chi c6 nhiéu nha khoa hoc trong
linh vuc nay con cho rang, cho dén khi con ngudi sir dung dén giot dau cubi ciing
trén hanh tinh nay thi van dé ngudn gdc ciia dau khi ¢ thé van chua dugc sang to

hoan toan.

Tuy nhién, ngay nay véi su phat trién khong ngung cua khoa hoc va cong
nghé con nguoi da ché tao dugc nhiéu cong cu hién dai phuc vu cho cong cude
nghién ctru nhu viéc tng dung cic phuong phap phan tich vat 1y hién dai (sic ky
phd khoi, pho hong ngoai, pho tir ngoai, phd cong hudng tir hat nhan... ) két hop voi
cac phuong phap vt 1y ¢b truyén (chung cat thuong, chung cit phan tir, chung cét
dang phi, chung trich ly, két tinh, trich ly, khuyéch tan nhiét...) da gop phan dang ké
vao viéc hiéu biét thém ngudn gbe cac vat liéu hitu co ban dau tao thanh dau khi va
qua trinh bién ddi chiing. Nho két qua ciia cac cong trinh nghién ciru ndy ma nhimg

nhan dinh v€ ngudn goc tao thanh dau khi dan dan dugc sang to, vi¢c nghién clru va
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giai thich sy khac nhau vé thanh phan cua cac loai dau trén thé gidi cang dugc thuan
tién va rd rang hon.

Vi vdy, van dé nghién ctru thanh phan cua dau va khi da khai thac dugc va
van dé nguon goc, su tao thanh va bién do1 cia dau khi trong long dat 1a hai van dé

lién quan v6 cung khéang khit.
I. Nguon goc cia dau moé va khi

Khi xem xét v€ nguon gbc cuia dau mo va khi, nguodi ta da dua ra nhiéu gia
thiét khac nhau, tham chi la trai ngugc nhau, nhung chu yéu nguoi ta quan tam dén
hai gia thiét nhu sau: gid thiét vé nguon goc hitu co va gia thiét vé ngudn goc hiru

co. trong phan ndy ta s& tim hiéu hai gia thiét nay.
I.1. Nguon géc vé co ciia diu mé

Theo gia thiét vé ngudn gdc vo co thi ddu mé duoc hinh thanh tir cac hop
chit vo co, cu thé trong long dét co chira cac cacbua kim loai nhu Al,Cs, CaC, ... cac
chét nay bi phan huy boi nude dé tao ra CH,, C,H, theo cac phuong trinh phan g

sau.
ALC; + 12 H,O . 4AI(OH); + 3 CH,

CaC2 +2 H2O Ca(OH)z + C2H2

_
Céc chat hitu co hinh thanh tr cac phan Ung trén ti€p tuc bién doéi dudi tac
dong cua cac yéu td nhu nhiét dd, ap suat cao va xuc tac la cac khoang sét c6 san

trong 10ng dat dé tao nén dau khi.

Pé chiang minh cho gia thiét nay thi vao nim 1866, Berthelot da tién hanh
qua trinh téng hop dugc cic hop chat hydrocacbon thom tir axtylen ¢ nhiét d6 cao
v6i su c6 mat cua xdc tic, naim 1901, Sabatier va Sendereus tién hanh phan tng
hydro hoa axetylen trén xtic tac Niken va Sat ¢ nhiét do trong khoang 200 dén
300°C, da thu dugc mot loat cidc hydrocacbon twong tng nhu thanh phén cua diu

mo.
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Cung v6i nhiéu phan tmg tuwong tu, gia thiét nay da thuyét phuc duoc nhiéu
nha khoa hoc trong mot thoi gian dai. Tuy nhién, trong nhitng hoat dong thuc tién
thi gia thiét nay da giap phai kha nhiéu van dé ma ban than n6 khong thé giai thich
duoc nhu:

= Ham luong cac hop chat cacbua trong 1ong dat thi kha han ché trong khi d6
thi ddu mo ngay cang tim dugc véi s6 luong rat 16n va hau nhu c6 mit khap

noi

= Cac phan Gng tao hop chat thom va cac hop chét c6 thanh phan tuong tu
nhu thanh phé“m ctia ddu mo tr CHy va C,H, doi héi co nhiét d§ cao trong
khi @6 thuc té nhiét do dat duoc trong cic mo dau thi it khi vuot qua 150
dén 200°C

= Bang cac phuong phap phén tich hién dai, ngdy nay ngudi ta di xac dinh
dugc trong dau thd c6 chira cic porphyrin 14 hop chéit c6 nhiéu trong xac

dong thuc vat.

Chinh nhitng khuyét diém trén ma gia thiét ndy ngay cang c6 it ngudi quan tim

va thay vao do la gia thiét vé nguén goc hitu co.
L.2. Nguoén goc hiru co cua dau mo

Theo gia thiét nay thi ddu mé duoc hinh thanh tir cac hop chit c6 ngudn goc
hitu co, cu thé 1a tir x4c chét cua dong thyc vat va trai qua mot qua trinh bién doi
phtic tap trong mot thoi gian dai (hang chuc dén hang tram triéu man) dudi tac dong
ctia nhiéu yéu t6 khac nhau nhu vi khuéan, nhiét do, ap suit va xdc tac c6 san trong
long dat va doi khi con co sy tac dong cta cac bire xa do sy phong xa & trong 10ng

dat.

Thuc té thi qua trinh hinh thanh dau khi 14 mot qua trinh lau dai va lién tuc,
nhung dé thuén tién cho qua trinh nghién ctru sy bién di tir cac xac chét cua dong
thuc vat dén dau khi ngdy nay thi ngudi ta chia qua trinh nay thanh bon giai doan

khac nhau nhu sau:
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1.2.1. Tich dong cac vat liéu hiru co ban diu

Nhitng vat liéu hitu co ban dau (hay con goi 13 nhitng chat me dé ra dau khi)
ctia dau khi hién nay chil yéu 1a nhitng sinh vét sdng & bién: phu du, thuc vat, dong
vat duéi bién. Tuy nhién, vi bién 13 noi hoi tu cac dong song trén dat lién nén tat
nhién sé& c6 ca cac dong thuc vat (xac chét ciia chiing) c6 ngudn gdc tir trén can. Tt
ca nhimg vt liéu hitu co trén day déu c6 thé 13 chat me tao thanh dau khi. Nhu vy,
6 thé vi su phuec tap trong cac vat liéu ban dau d6 da dan dén sy tao thanh cac loai

dau mo c6 thanh phan thay doi rat khac nhau.

Trong nhitng loai vat li¢u ké trén thi nhirng loai sinh vat ¢ bién van 1a nhiing
loai chu yéu dé tao thanh dau khi. Trong d6 thi khong phai nhiing sinh vat 16n nhu
cac loai rong, tao (thuc vat), c4, tom (dong vat) 1a ngudn vat lidu ban dau chu yéu,
ma chinh 1a cac loai sinh vat bé nhu céc loai phu du. Phu du dugc goi chung cho cac
loai sinh vat nho, hoat dong v&i ban kinh hep, thudng & tai chd (hoic néu ¢6 di cu
day d6 1a do dong chay cua nudc). Ching rat bé, kich thude khoang vai milimet
thuong lam thuc an cua cac loai dong vat & bién. Chinh vi vay, $6 lugng cua ching

rat nhiéu, dic biét 13 cac loai phu du thyc vat.

Nhiing vat liéu hitu co ban dau, du 13 loai dong vat & dét lién do nude mang
ra bién hay cac loai dong vat sinh truéng & bién, noi chung 1a sau khi chét, déu bi
lang dong xudng day bién. O trong nudc bién lai c6 rat nhidu vi khuan, tiy theo moi
truong ma ¢ thé ¢ vi khuan hiéu khi hay yém khi. Cac vi khuan hiéu khi hay yém
khi n6i chung c6 nhiéu, ngay & chiéu sau cta day bé dén 2000m s6 lugng vi khuan
hiéu ciing c6 tir khoang 16-49 triéu con con cac vi khuan yém khi c6 khoang 1,3 dén
5,2 triéu con trong mot gam vat liéu tram tich. Nhung cang xudng sau vao 16p tram
tich, s6 lugng vi khuan s& cang giam manh hon. Chang han, xudéng siu 45-55cm
trong 16p trdm tich vi khuan hiéu khi s& con 500- 8700, trong khi d6 cac vi khuan
yém khi c6 thé con dén 6000-14000 tinh cho mdt gam tram tich.

Sau khi cac dong thuc vat bi chét, 1ap tirc bi cac vi khuan tac dung, nhiing

thanh phan nao d& bi pha hity nhét, thi vi khuan s& pha huy tao thanh cac san pham
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khi va cac san pham hoa tan trong nudc roi tan mac khap moi noi, con thanh phan
nao bén vimg chua bi pha hity hodc chua kip bi pha huy, s& dan ling dong 16p nay
chong chét 1én 16p kia tao thanh 16p tram tich ¢ day bién. Sy lang dong niy trong

thién nhién xdy ra vo cting cham chap (1-2mm dén vai cm /1000 niam).

Mot cach téng qua thi thanh phén cua cac xac dong thuc vat dugc chia thanh

ba phan chinh:
¢ Céc hop chit hitu co nhu hydrat cacbon;
¢ Céc chat albumin;

¢ Cac chit lipit (bao gdm cac axit béo, sap, nhuwa, dau, cac hydrocacbon cao

phan tir vv...)

Cac hydrat cacbon, dic biét 1a nhiing loai phan tir luong thap 1a cac hop chit
khéng bén vimng, dudi tac dung cua vi khuan chiing bi phan huy tao thanh khi va cac

chat tan trong nudc vi vay ching khong phai 1a chat me tao nén dau khi.

Céc chét albumin néi chung ciing rat d& bi cac vi khuan phan huy, do d6 khong
thé gop phan tao nén dau va khi duoc. Tuy nhién, mot sé albumin c6 chua nito, luu
huynh hoidc oxy thi ching twong ddi bén vitng nén it bi phan huy do d6 ching s&

nam lai trong thanh phan ctia ddu mo sau nay.

Phén con lai 14 cac hop chat lipid khong bi pha hiy boi vi khudn c6 thé tham
gia vao qua trinh bién doi dé tao thanh dau khi. No6i chung, mtc d6 phan huy cac
hydrat cacbon va albumin thanh khi va cac hop chét tan trong nuéc phy thudc rat
16n vao hoan canh xung quanh khi ling dong. Céc chat khi tao thanh do tac dung
phan hay cua cac vi khuan 1én albumin va hydrat cacbon phd bién 1a CO,, NHs,
H,S, N,, CH,. Tuy¢t nhién trong san phém khi nay khong tim théy hydrocacbon khi
nang hon CH,. Thuc ra cling phat hi¢n dugc mot $6 hydrocacbon C,, C;, C4 nhung
vo cung bé, ty sd gitra lwong CH, trén tong sé cac hydrocacbon ning hon dat dén

21.000. Cho nén, néu so sanh v&i thanh phan khi thién nhién, thi s& khong thay
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gidng nhau chat nao ca vi trong thanh phan khi thién nhién ham lwong hydrocacbon

C,, C3, C4, Cs déu 6 v6i mot ham luong dang ké.

Nhue vy, trong thanh phan hitu co ciia xdc ddng thwe vét thi cdc chat lipit la
bén vitng nhat, khéng bi vi khudn phd hity do dé né dwoc bao vé twong doi nguyén

ven khi ldng dong nén né la chdt me dé bién doi vé sau tao thanh dau khi.
1.2.2. Bién doi cac chit hitu co ban diu thanh dau khi

Nhirng chat hitu co bén viing khong bi cac vi khuan pha hity & giai doan mot
chinh 13 cac hop chat lipit. Lipid 14 tén goi chung cia mot nhom cac chat ma dic
trung cua ching trong phan tir c6 cac hydrocacbon mach thiang hoic mach vong,
nhu cac axit béo, cac este cua cac axit béo (Triglyxérit), cac rugu cao, cac
aminoaxit, cac chit sap, nhua, cac terpen, cac chat mang mau (pigmen), licgin, cac
chét axit humic... tuy theo cac dong thuc vat 1a loai ha déng rong, tao, phu du) hay
thuong dang (ciy cbi trén can, dong vat 16n & bién) ma trong thanh phan cua céc

chat lipid s& thay dbi khac nhau.

Nhitng axit béo cuia dong thyc vat trén can thuong loai Cig 1a phé bién trong
khi d6, cac axit béo ctia dong thuc vat & dudi bién (thuong dang hoic ha ding) phan
dong déu tir Cy- Cay. Loai axit béo ctia dong thyuc vat trén can thuong la axit béo no,
con loai dudi bién thuong 14 axit khong no. Con mé va cac axit béo ctia nhitng loai
phu du thudng 14 loai khong no, tir Cy4 trd 1€n, va dac biét 1a loai co ) nguyén tu
cacbon trong mach la s6 chan thuong chiém phén 16m (hydrocacbon Cyy4, Cy4, Cig Cyo
va cao hon). Nhin chung, cic axit béo cua dong thuc vat trong cac tram tich & bién,
déu thay loai cdu trac co sd nguyén tir cacbon trong mach 1a sd chan chiém phan
chu yéu.

Trong nhiing diéu kién nhiét do, ap suat, xuc tac, thoi gian kéo dai d néu &
trén cac thanh phan hiru co bén viing voi vi khuan déu bi bién d6i do cac phan Gng

hoa hoc tao nén dau khi.
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Tom lai, trong giai doan tao thanh dau mé, céac chat hiru co ¢o trong 16p trAm
tich chiu nhiéu bién d6i hoa hoc dudi anh hudng cia nhiét do, ap suét, xic tic va
thoi gian dai. Nhimg hop chit ban dau ctia dau mo ¢6 ciu trac phiic tap, mach phan
tr dai, sé lwong nguyén tir cacbon 16n, nhitng hydrocacbon vong c¢6 nhiéu nhanh
phu xung quanh bién ddi thanh cac hop chat co phan tir nhé hon, cau tric don gian
hon. Thoi gian cang dai, mic d6 lun chim cang sau, cang c6 xu hudng tao nén cac
phan tir bé hon, nhitng nhanh bi dut gy tao nén cac parafin mach ngin, cho dén khi.
Thuc chit cia qua trinh bién d6i nay 13 qua trinh cat mach, muac d6 cla qua trinh cét
mach ndy duoc goi 12 d6 bién chét. Nhimg hé vong ngung tu 16n ciing c6 thé bi dat
gdy tao thanh cac vong c6 s6 luong vong it hon. Chiéu hudng bién dbi ¢ nhiét do
cao cua cac hydrocacbon thom 13 c6 thé chuyén sang naphten, va sau do tir naphten
sang parafin. Chinh vi vay, thoi gian cang dai, d§ lun chim cang sau dau duoc tao
thanh chira cang nhiéu parafin véi trong luong phan tir ngdy cang nho tirc ¢ nhiéu
phan nhe. Cang ltn sau hon nita, ching c6 kha ning chuyén hoan toan thanh khi
hydrocacbon. Trong cic hydrocacbon thi métan 1a bén virng nhat nén cudi cing ham
lugng métan trong khi rat cao. Theo tinh toan khi do lun chim dat dugc do sau
khoang 5 dén 7 km thi qué trinh tao diu xem nhu két thiic va chuyén sang qua trinh

tao khi.

Nhu vdy, cang lan chim xudng sdu thanh phan hoa hoc cia dau s& thay doi
theo chiéu hudng ting dan cic hop chat parafin v6i trong luong phan tir bé va it cau

trac nhanh nén dau sé nhe dan.

Khi mirc d6 bién dbi cang 16n (hay con goi 13 d6 bién chét) cang 16n thi dau
thu duoc cang nhe thi ham luong parafin cang nhiéu, ty trong dau cang nhé. Do do
d6 bién chat ¢ day khong co nghia xdu ma ngugc lai ma d6 chinh 14 qua trinh cit
mach cac hydrocacbon tir cac chit c6 cu trac phtc tap sang cac hop chét co cau

trac don gian hon.

Nguoc lai cac qua trinh trén, tir cac hop chat don gian ciing c6 thé bién d6i dé

tao thanh cac hop chit da vong co trong lugng phan tir 16n hon. Theo tac gia Petrov,
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cac axit béo cua thuc vat thuong la cac axit khong no, s€ bién doi tao ra y-lacton, sau

d6 ching bién d6i tao thanh naphten hodc aromat:

Céac xeton nay c6 thé ngung tu tao thanh cac hydrocacbon ¢ ciu tric hdn

hop, hoac tao thanh alkyl thom:

Dya vao logic ciia cic quéa trinh bién ddi trén thi su bién ddi cua cac
hydrocacbon thom nhiéu vong, hydrocacbon naphtenic nhiéu vong tao thanh
parafinic nhe phai doi hoi ¢6 hydro. Pé giai thich sy c6 mit cia hydro, ¢6 nhiéu y
kién cho rang, c6 thé co su tham gia cua vi khuan ¢ day. Qua nghién ctru, Nha hoa
hoc Zo Bell (M) da tim thay cac vi khuan séng khong chi trong cac 16p tram tich
tré, ma ngay ca trong ca tang chira dau, va di xac dinh ngay & nhiét d6 85°C hoic
cao hon, trong méi trudng mudi ciing khong giét chét duoc vi khuan. Zo Bell ciing
da tim thay duoc 30 dang vi khuan c6 kha ning 1én men cac hop chét hitu co tao ra
hydro, nhitng vi khuan nay thudng gip trong ao hd, trong cac dat da trim tich, trong
nudc. Nhung bén canh nhiing loai vi khuan tao ra hydro, Ong ciing da phat hién
dugc nhirng loai vi khuén can hydro dé co thé thuc hién duoc cac phan tng khtir O,,
S, N, P ¢6 trong cac xac dong thyuc vat. Bén canh d6, mot sb ¥ kién nhu Lind lai cho
rang ciing c6 thé vi cac 16p tram tich ndm ¢ dudi sdu gan nhitng ving c6 cac loai
khoang phong xa, cho nén dudi tac dung burc xa cia cac tia, tir cac hydrocacbon co
thé tach thanh hydro va cac san pham hydrocacbon khong no khac. Trong thanh
phan cta khi thién nhién, nhiéu khi gip rat nhidu He. O nhimg loai khi nhu vay
khong bao gio bat gap hydro. Diéu d6 ciing c6 thé chinh do tac dung ciia cac hat da
tao ra Heli. Tuy nhién, loai ¥ kién vé vai trd cua phong xa trong qua trinh tao thanh

dau khi van khong dugc nhiéu ngudi ung ho vi rat it bang chimg.

1.2.3. Swdi cu ciia diu - khi dén céc bon chira thién nhién
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Dau va khi duoc tao thanh thudng nam phan bd rai rac trong 16p tram tich
chtra dau va duogc goi 1a da “me”. Dudi tac dung cua ap suét trong cac 16p trAm tich
rit cao va vi nhitng su bién dong dia chit, nhitng dau va khi duoc tao ra trong da
“me” bi dy ra ngoai, va budc chung phai di cu dén noi méi. Qua trinh di cu d6
thudng xay ra trong cac 10p sa thach da voi hodc cac loai nham thach c6 do rong,
Xép, con dugc goi la da “chtra” déng thoi no sé & lai trén d6 néu cau trac dia chit co
khéa nang gitr dugc n6 va bao v¢ no, nghia l1a tao dugc nhirng bon chua thién nhién.
Nhitng bon chira thién nhién nay 1a nhitng “bay” (vao ma khong ra duoc nita) voi
cAu tric bao gio cling ¢6 mot ting da chin & phia trén, thuong 1a 16p d4, bun min

hodc nit mudi co6 tac dung gitr dau khi ¢ lai.

Trong qua trinh di cu, tinh chat va thanh phan cua dau khi c6 bién d6i. Khi di
qua nhiing 16p vat liéu x6p thi nhitng hién twong vat Iy nhu loc, hap thu phan chia
sic ky hoic hoa tan déu c6 kha ning xay ra voi cac mirc d6 khac nhau. Két qua cua
n6 thuong lam cho dau nhe hon, nhirng hop chét ¢ cuc bi hép phu manh dugc giu
lai trén duong di cu va do d6, nhya asphalten s€ giam, con khi s€ cang giau métan

hon.
1.2.4. Bién d6i tiép tuc trong bon chira tw nhién.

O giai doan nay tinh chat cua dau khi bién dbi rét it, khong dang ké. Tuy
nhién, dudi anh huong cua nhi¢t d9, xuc tac, vi khuan, cta phéng xa thudng van
trirc tiép tac dong, cac hop chat hitu co cua dau va khi van c6 thé tiép tuc bi bién do6i
thém, theo chiéu huéng lam ting do bién chit. Ngoai ra, néu cac “bay* chira dau
nam khong sdu lam, tAng d4 chan khong du kha ning bao vé tét, mot bo phan dau
khi ¢ thé bay hoi, thdm chi c6 thé nudc x4m nhap vao lam ting qua trinh oxy hoa
két qua dau lai nang thém, giam mat phan nhe, dau tré nén nhiéu nhya- asphalten.

Tém lgi dau va khi hydrocacbon trong thién nhién déu cé ciing mét nguon
goc. Chinh vi vy, noi nao cé diu ciing sé cé khi va ngwoc lgi. Tuy nhién do qud

trinh di cw c6 thé khdc nhau, nén mdic di ching dwoc sinh ra 6 mét noi chiing
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vdn co thé cw tru ¢ nhitng noi khdc xa nhau. Vi vdy co thé gap nhirng “bay” chira
khi nam xa “ bay” chira dau.
1.3 Nwée trong cac tang chira dau khi

Trong cac tang chtra dau (mo6 dau) bao gid cling c6 nudc ndm ti€p xuc voi
dau. Nudc nay chu yéu cé tir 2 nguon goc: nudc cua khi quyén tirc 1a nudc mua
tham vao dat va di cu vao cac tang dat da, va nudc gitr lai trong cac 16p tram tich

trong qua trinh ling dong va lin chim, nudc nay cha yéu 1a nude bién.

Trong qua trinh tao thanh dau - khi, néu cac vat liéu ban dau chiu nhiéu tac
dong khéac nhau cua vi khuén, nhiét do, xtc tac, ap suét, din dén sy tao thanh dau
khi thi ban than thanh phan cac mubi khoang hoa tan trong nudc (cé trong nude bién
hodc c6 trong nudc ngdm khi di qua cac ting dit da s& hoa tan mudi khoang dé& tan)
ciing bi thay doi.

Chiéu huéng chung cta sy thay doi nay la:

& Khir hew huynh cde mudi sunfat;

¢ Lam giau thém cadc muéi cacbonat;

¢ Thay doéi @ khodng va thanh phan khodng.
1.3.1 Khir lvu huynh ciac mudi sunfat

Nhitng mubi sunfat hoa tan trong nude, dudi tac dung cia vi khuan hiéu khi
hodc yém khi, déu c6 kha ning bi khr thanh H,S va do d6 lam cho nuéc nghéo cac
gbc SO,”. Mit khac, khi trong nudc c¢6 cac mudi sunfat nim tiép xuc véi cac
hydrcacbon cua dau khi vira dugc tao ra, ciing c6 thé xay ra qua trinh bién ddi nhu

sau:
CaSO4 + CH4 =CaS + COZ + H2O
Tiép sau d6 1a phan Gng day ra H,S do su c6 mit cta axit cacbonic

CaS + CO2 + Hzo = CaCO3 + st
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Do d6, thanh phan hod hoc cia nude trong cac ting chira du - khi thuong rat
nghéo ion SO, nhung lai giau H,S hoa tan. Do ciing chinh 1a ddu hiéu gian tiép
trong qua trinh tim kiém dau khi, néu nhan thay trong nudc khoan c6 ham luong ion
SO,* qua thdp hodc khong co, va ham luong H,S du rét it, c6 thé nghi ring nudce

nay ¢ gan hay dugc ti€p xuc voi cac tang chura dau khi.

Mt khac, vi H,S rat d& bi oxy hod, cho nén do mdt nguyén nhan nao do6 co
su xudt hién cua oxy khong khi (nguyén nhan kién tao dia chat ching han) c6 kha

nang xay ra phan tng oxy hoa H,S tao ra S nguyén to.
HzS + 1/202 =S+ HzO
1.3.2. Lam giau thém cac mudi cacbonat

Nhu d3 thiy & trén, trong phuong trinh cic phan tng khir mudi sunfat, thi
ddng thoi tao ra cac mudi cacbonat. Nhung nhitng mudi cacbonat nay noéi chung ¢
do hoa tan kém trong nudc, nén co thé tao két tua. Tuy nhién, vi trong nudc c6 mat
CO, (CO;, ndy c6 thé 1a do céc axit hitu co trong vat li¢u tao dau hodc trong dau tac

dung véi cac khoang cacbonat) nén s€ xdy ra phan ing tao nén cac bicacbonat:
CaCO3 + C02 + HzO = Ca(HC03)2
MgC03 + C02 =+ Hzo = Mg(HC03)2
Cho nén ham luong cac mubi cacbonat canxi va magié trong nudc & cac ting
chtra dau khi c6 thé thay ddi trong gi¢i han rong tiy thudc vao ap suat riéng phan
cua CO,.
Néu trong thanh phan ctia nudc ban dau c6 nhiéu sunfat natri, thi qua trinh

khtr luu huynh s& tao ra cac sunfat natri nhung cac sunfat natri lai dé tan trong nudc

khong két tiia nhu cac sunfat canxi. Do d6 ham luong ion cacbonat s& rét cao.
Trong truong hop ham lugng ion cacbonat trong nudc khoan cao c¢6 thé nghi
rang & day da thyuc hién qua trinh khu luu huynh va d6 1 san phaim cua qua trinh

khtr luu huynh cua cua nudc chtra natri sunfat. Ngugce lai trong truong hop ham
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lwong ion CO5™ it, ddng thoi SO4™ ciing khong thiy cé thé nghi rang ¢ ddy cling da

thuc hién qua trinh khir S, nhung dé 1a S cua cdc mudi canxi va magié.

Cuoi cung, néu trong thanh phan nudc khoan nghéo cac muoi cacbonat, giau
cac muoi sunfat, khong c6 H,S, co thé két luan rang, nudc nay khong bién doi gi ca
theo hai chiéu hudng noi trén, cd nghia la chiing chang lién quan gi dén cac tang

chtra dau - khi ca.
1.3.3. Thay déi d9 khoang va thanh phan khoang

Sy thay d6 khoang hoa (d6 chira cac mudi khoang néi chung) c6 thé theo hai

chiéu huéng : ting d6 khoang hod va giam do khoang hoa.

Pa phan & cic mo dau déu thay khi ting chiéu sdu do lin chim do khoang
tang 1én. Tang nim dudi sdu hon do khoang hod trong nudc cang cao hon. Nguyén
nhan c¢6 1€ vi nhiét o tang cao, su bdc hoi nude co thé xay ra lam cho néng do cac
mudi khoang ting cao. Mit khac & nhitng 10p trAm tich gin bé mit, thi kha ning
nude ngot (nuwdc khi quyén) thim vao dé&, pha loang néng d6 mubi khodng c6 trong
nudc ¢ day.

Tuy nhién, cling c6 trudng hop nguoc lai, c6 nhitng ting chira ddu nam sau,
nuéc & d6 lai c6 d6 khoang thap hon & nhitng tang trén d6. Trong trudng hop nay co
thé do nhing su bién dong kién tao cua vo trai dét, gay ra cac vét nirt va cd su xam

nhap ctia nude khi quyén (nudc ngot).

Trong qué trinh bién d6i n6i chung cta nude tat nhién co thé xay ra su bién
d6i thanh phan cua nudc do qua trinh hép thy trao doi cation cua nudc voi cac
khoang chat xung quanh, thi du : Na* trong nudc cé thé trao d6i véi cac ion Ca'™”
trong cac da cacbonat 1am cho ham luong Ca™ ting 1én, hodc CaSO, trong nudc co
thé trao doi voi khoang chat chira Na' 1am cho thanh phan nuéc ¢é nhiéu Na,SO,.
Do nhiing su bién d6i d6, thanh phan ctia nudc trong cac ting dau khi thay doi rat

khéac nhau, tuythudc vao cac da chua ¢ do.
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Tém lai, nudc nam canh dau va khi chiu anh huong nhau lam cho thanh phﬁn
dau va nudc ciing c6 sy thay doi nhat dinh. Nghién ctru thanh phan cua nudc tir cac
16 khoan tham do dau mo c6 tac dung phan doan kha ning chia dau khi ¢ nhiing
khu vuc d@6 duge chinh x4c hon. Mit khéc khi khai théc, nudce s€ lan theo dau va
cung thoat ra khoi giéng khoan. Chinh vi vay, nudc ndy goi 1a nudc khoan. Noi
chung, nuéc khoan va dau 13 hé khong tan lan vao nhau nén d& tach. Song vi khi
thoat qua 16 khoan véi toc d6 10n (tbc d6 xody), nén dé dang tao ra cic nhi tuong
“nudc trong dau” hodc “dau trong nudc” do do sau khi on dinh tai gian khoan, dai
bo phén nude khoan duge tach ra, mot bo phan nhd cia nudc van con nam lai &
dang nhu tuong lo ling trong dau rat kho tach, vi vay lam cho dau c6 1an nudc va
cac khoang chét hoa tan trong d6. Diéu ndy c6 anh huéng dén qua trinh st dung dau

vé sau nay.
II. Thanh phin hoa hoc ciia dau mé va khi

Thanh phan hod hoc cua dau mo va khi no6i chung rat phuce tap. Khi khao sat
thanh phan dau mo va khi ctia nhi€u mo dau trén thé gidi, déu thay khong dau nao
giong han dau nao, c6 bao nhiéu mo dau thi c6 bay nhiéu loai dau md. Ngay trong

ban than mot 16 khoan, ddu mo lay tir cac tang dau khac nhau, cling déu khac nhau.

Tuy vay trong dau mé (va khi) déu c6 mot diém chung la thanh phan cac hop
chét hydrocacbon (tirc 14 chi ¢6 C va H trong phén tir) bao gio cling chiém phan chu
yéu, nhiéu nhét ciing c6 thé dén 97-98%, it nhat ciing trén 50%. Phan con lai 1a cac
hop chit khac nhu cac hop chit cta luu huynh, nito, oxy, cac hop chit co kim, céac
chét nhya va asphalten. Ngoai ra, con mét sd nhu twong “nude trong dau” tuy c6 lan

trong dau, nhung nudc khong ké vio trong thanh phan cta dau.

V& thanh phan nguyén t6 cua ddu mo va khi, ngoai C va H cao ¢6 S, O, N,
mot s6 kim loai nhu V, Ni, Fe, Cu, Ca, Na, As.v..v.. va trong khi c6 ca He, Ar, Ne,
N,, Kr, Xe, Hy, v..v.. mot diéu dang chu y 1a tuy dau mo trén thé gidi rat khac nhau
vé thanh phan hod hoc, song vé thanh phan nguyén t6 (cha yéu 1a C va H) lai rat

gan v6i nhau, chiing thay d6i trong pham vi rat hep: C:83-87%, H: 11-14%.
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Trong qua trinh khai thac thi dau va khi s& duoc tach riéng sau qua trinh 6n
dinh dau tho tai gian khoan nham muc dich thuan loi cho qua trinh van chuyén dén
cac nha may xur 1y hay ché bién tiép theo va do chung ton tai & cic trang thai khac

nhau nén & ddy ta s& nghién ctru riéng thanh phan hoa hoc cua ching.
IL.1. Thanh phén ho4 hoc ciia ddu mé

Mot cach tong quat thi thanh phan hod hoc cua dau mé dugc chia thanh hai

thanh phan:

¢ Cac hop chat hydrocacbon (HC), 12 hop chat ma trong thanh phan cua né

chi chtra hai nguyén t6 1a cacbon va hydro

¢ Cac hop chat phi HC, 1a cac hop chat ma trong thanh phan cta né ngoai
cacbon, hydro thi chiing con chira thém cac nguyén t6 khiac nhu nito, luu

huynh, oxy . ..

Nhu d3 biét trong phan trudc, trong thanh phan ciia dau mo thi ham luong céac
HC luén chiém thanh phan chu yéu. Trong thuc té thi dya vao thanh phan cua cac
HC trong dau thdé ma nguoi ta quyét dinh cac loai san pham duoc san xuét tir mot
loai dau thé cho trude, thanh phan nay ciing quyét dinh dén hiéu suat cua cac loai
san pham. Déi voi cac hop chat phi HC thi mac du thanh phan nguyén t6 ciia chung
khong 16n nhung hau hét day 13 cac hop chat c6 hai vi vy trong qua trinh ché bién
can phai loai b nd ra khoi thanh phan cua san phdm do d6 ching quyét dinh dén

cong ngh¢ cua nha may
I1.1.1. Cac hop chit hydrocacbon ciia ddu mé

Hydrocacbon 1a thanh phan chinh va quan trong nhét cia dau moé. Trong

thanh cta dau mo thi thuong dugc chia lam 3 loai sau:
- Céc hop chit parafin;
- Céc hop chit vong no hay cac hop chit naphten;

- Cac hydrocacbon thom hay aromatic.
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Thuc té thi trong cac phan doan c6 nhi¢t d0 so1 trung binh va cao thi ngoai
cac hop chét trén con c6 cac hop chit lai hop tirc 14 hop chat ma trong phan tir cua

chung c6 chira cac loai hydrocacbon trén

Diéu dang cht ¥ 1a cac hydrocacbon khong no (olefin, cycloolefin, diolefin

vv...) khong c6 trong hau hét cac loai dau mo.

Sb nguyén tir cacbon cua cac hydrocacbon trong dau thudng tir Cs dén Cg
(con C, dén C4 nam trong khi) twong ting vdi trong lwong phan tir khoang 855-880.
Cho dén nay véi nhiing phuong phap phéan tich hién dai da xac dinh dugc nhing

hydrocacbon riéng 18 trong dau dén mirc nhu sau ( bang 1)
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Bang 1: Cac hydrocacbon riéng 1é da xac dinh dwgc trong cac loai diu

mo
> X . S6luong
Day dong | SO nguyén tir trong )
T Céc hydrocacbon , hydrocacbon riéng
dang phan tu '
T 1€ duoc xac dinh
1 N -parafin CnHjpio Ci-Cys 45
I -parafin CnHpio Cs-C5 15
2 © < Cs-GCy 47
(%4 (%) Clo - Cl 1 10
I -parafin © Cig - Cys 12
3
(loai iso prenoid) < Cj, va cao hon 4
Cycloparafin CnH,, Cs-C, 10
4 (1 vong) < Cs-GCy 53
%] %] Cl() _ C]2 23
Cycloparafin CnHypo Cs 5
5
(2 vong) © Co-Cyy 20
Cycloparafin CnHjp4 Cio-Cis
6 5
(3 vong) ¢
Cycloparafin (4 va CnHa,- 6 Ci4-Cso
7 4
5 vong) CnHo, g
8 Hydrocacbon thom CnHj,. 6 Ce-Cii 16
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(1 vong)

Hydrocacbon thom CnHap-6 Co-Ci2

(1 vong c¢6 nhiéu nhom thé)

Hydrocacbon thom CnHy,. 12 Cio-Cis
10 42
(2 vong)
Hydrocacbon thom CnHay. 14 Ci2-Cis
11 15
(2 vong loai difenyl)
Hydrocacbon thom CnHyp 138 Cia-Cis
12 14

(3 vong loai phénanten)

Hydrocacbon thom CnHan- 16 Cis-Cis
13 7
(3 vong loai fluoren)

Hydrocacbon thom CnHyy. 24 Cis - Cig
14 . 10
(4 va nhi€u vong)

Hydrocacbon hén hop naphten | CnHa,. g Cyo-Cua
15 - thom 20

(loai indan & tétralin)

Hydrocacbon hon hop naphten
16 - thom 4

(loai nhiéu vong)

Téng cong cac hydrocacbon riéng 1é cho dén nay di xac dinh duogc 1a 425.
Con d6i v6i cac chat khong thudc loai hydrocacbon trong dau mo, dén nay ciing da
xac dinh dugce khoang 380 hop chit, trong d6 phan 16n 1a cac hop chét luu huynh
(khoang 250 hop chat).
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I1.1.1.1. Cac hop chit parafin cia diu mé

Parafin 13 loai hydrocacbon rat phd bién trong cac loai hydrocacbon cuia dau
mo. Dau moé c6 do bién chét cang cao, ty trong cang nhe cang c6 nhiéu hydrocacbon
loai nay. Tuy theo cdu trac ma parafin duoc chia thanh hai loai d6 1a parafin mach

thang khong nhanh (goi 1a n-parafin) va parafin c6 nhanh (goi 14 iso-parafin).
¢ N-parafin

N-parafin 1a loai hydrocacbon dé tach va dé xac dinh nhat trong s6 cac loai
hydrocacbon ciia ddu mo, cho nén hién nay véi viéc sir dung phuong phap sic ky
két hop véi ray phan tir dé tach n-parafin, dd x4c dinh duoc tit ca cac n-parafin tir

C1 dél’l C45.

Ham luong chung cic n-parafin trong dau mo thuong tir 25-30% thé tich.
Tuy theo dau mé duoc tao thanh tir nhitng thoi ky dia chét nao, ma sy phan bd cac
n-parafin trong dau s& khac nhau. Noi chung su phan bd nay tuan theo quy tic sau:
tudi cang cao, d sau lun chim cang 16n, thi ham luong n-parafin trong phan nhe ciia

dau moé cang nhiéu.

Nhu trong phan trude di khao sat, trong céc axit béo c6 ngudn gbe dong thuc
vat dudi bién thi ngoai sé nguyén tir cacbon chin trong mach cacbon chiém da sb.
Chinh vi vay khi mirc d6 bién d6i dau con it, thi cac di ching trén cang thé hién rd,
nghia 13 trong thanh phan parafin cta dau mo, loai c6 sd nguyén tir cacbon chin
trong phan tir ciing s& chiém phan 16n. Khi d6 bién chat cua diu cang tang lén, su
hinh thanh cac n-parafin do cac phan tng hoa hoc phirc tap cang nhiéu, thi ty 18 cac
hydrocacbon n-parafin c6 s6 nguyén tir cacbon chin va hydrocacbon n-parafin ¢
s6 nguyén tir cacbon 1&. Ty 1¢ nay ting theo chiéu hudng giam dan cac n-parafin c6
s6 nguyén tir cacbon chin va ting dan cac n-parafin c6 sé nguyén tir cacbon 18, chu

yeu phu thudc vao do sau lan chim, it phu thudc vao tudi dia chat cua chung.

Mot dic diém dang cha ¥ cta cac hydrocacbon n-parafin 1a bat dau tir cac n-

parafin c6 $6 nguyén tir cacbon tir Cg trd 1€n, ¢ nhi¢t d¢ thuong ching da chuyén

Gido Trinh Hod Hoc Dau Mo va Khi Trang 18



Simpo PDF Merge and Split Unregistered Version - http:/\fardimpépdtioodiu mé va khi

sang trang thai ran, khi ndam trong dau moé chiing hodc nam trong trang thai hoa tan

hodc & dang tinh thé lo ling trong ddu. Néu ham lugng n-parafin tinh thé qué cao,

c6 kha ning 1am cho toan bd ddu moé mét tinh linh dong, va ciing bi déng dic lai.

Trong bang 3 du6i ddy s& thiy rd nhiét do soi va nhiét d6 két tinh cua cac n-parafin

tr C5 tro lén:

Bang 3: Tinh chit ciia mt s6 n-parafin trong diu mé

n-parafin Cong thirc Nhiét do séi °C Nhiét do két tinh °C

Hexadecan Ci6Hz4 287 18,1
Heptadecan C,7H36 303 21,7
Octadecan C,sHsg 317,5 28,1
Nonadecan C9Hyo 331,7 32

Eicosan CsoHyo 3453 36,7
Heneicosan C,1Hus 355,1 40,5
Docosan CyHuys 367 44 4
Tricosan Cy3Hug 378.,3 47,6
Tetracosan Cy4Hs 389,2 50,9
Pentacosan CysHs, 399,7 53,7
Hexecosan CysHsy 409,7 56,4
Heptacosan C,7Hs6 4194 59
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Octacosan CygHsg 4287 61,4
Nonacosan Cy9Hgo 437,7 63,7
Triacotan C;0Hgo 443 .4 65,8
Tetracontan C;1Hgs 81,5

Mot s6 dau mo trén thé gidi c6 ham luong parafin rin ( tach ra & -21°C ) rat
cao, vi vy ¢ ngay nhiét d6 thuong toan bd ddu moé ciing bi dong dic lai. Tinh chat
nay cua cic n-parafin cé trong luong phan tir 16n da gay nhiéu khé khin cho qua

trinh van chuyén va ché bién dau mo.
¢ Iso-parafin
Iso-parafin thuong chi nam & phén nhe, con phﬁn c6 nhi¢t do so1 trung binh
va cao n6i chung chung rt it.
V& vi tri nhanh phu c¢6 hai dac diém chinh sau :

- Céc i-parafin trong dau mo c6 cau tric don gian, mach chinh dai, mach phu it
va ngin.

- Cac nhanh phu thuong 13 cac gdc métyl. Pbi voi cac iso-parafin mot nhanh
phu thi thudng dinh vao vi tri cacbon s6 2 hodc sd 3.

- Pbi voi loai ¢6 2, 3 nhanh phu thi xu hudng tao thanh cacbon bac 3 nhiéu
hon la tao nén cacbon bac 4, nghia la hai nhanh phu dinh vao trong mot cacbon
trong mach chinh thuong it hon.

- Néu c6 nhiéu nhanh phu thi cdc nhanh phy nam cach déu nhau 3 nguyén tir
cacbon (cau tao isoprenoil).

Nhu & phﬁn trudc da khao sat, vi trong cac vat liéu hitu co ban dau dé tao nén

dau mo c6 mat nhitng hgp chat co cau truc isoprenoil, cho nén trong qua trinh bién
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ddi chiing s& dé lai nhitng di chimg véi sb luong va kich thude khac nhau, tiy theo
murc d6 clia qua trinh bién d6i d6. Nhu vay dau c6 qué trinh bién ddi cang it, ham

luong chiing s& cang nhiéu so véi dau c6 do bién doi nhiéu.
I1.1.1.2 Céc hop chit naphten

Naphten 1a cac hop chat vong no, day 1a mot trong s6 cac hydrocacbon phd
bién va quan trong ctia dau mé. Ham lugng ctia chiing trong dau moé c6 thé thay do6i

tr 30-60% trong luong.

Naphten cta dau mo thuong gip dudi 3 dang chinh : loai vong 5 canh, loai
vong 6 canh hoic loai nhiéu vong ngung tu hodc qua cau ndi con nhitng loai vong 7

canh trg 1én thudng rat it khong dang ké.

R R (CHy)1: - CHs (CHz)10 - CH;
YA
CH; H;C

Bang phuong phap phan tich phd khéi cho biét sb vong cua naphten c6 thé
lén dén 10-12 trong phan co nhiét d6 soi rat cao ciia dau mo, nhung trong thuc té
chua tach ra duoc mot hop chat nao nhu thé ca. Chi c6 loai 5 vong (diamamtan
C4Hy va triterpan C30Hsy) duoc xem Ia loai naphten co ) vong cao nhét thuc té da

tach ra duoc tir dau mo

Tuy nhién, trong diu mé thi loai naphten 1 vong (5, 6 canh) ¢6 cac nhanh phu
xung quanh lai 13 loai chiém phan chii yéu nhét, va ciing 1a loai duoc nghién ctru day
du nhét. Vi thé, nguoi ta di tach ra duoc hang loat naphten 1 vong c6 1, 2, 3 nhanh
phu trong nhiéu loai ddu mo khac nhau. O trong phan nhe ctia dau mo, chi yéu l1a
cac naphten mot vong véi cac nhanh phuy rat ngin (thudng 13 cac nhom -CHs) va cé
thé c6 nhiéu (1, 2, 3 nhanh). Con trong nhitng phan c6 nhiét do sbi cao ctia dau mo

thi cac nhanh phy nay lai dai hon nhiéu.

Trong nhing truong hop nhanh phu qué dai, tinh chat cua hydrocacbon nay

khong mang tinh dac trung cia naphten nita, ma chiu anh hudéng cua mach parafin
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dinh cung. Vi vay, nhitng loai nay thuong dugc ghép vao mdt loai riéng goi 1a loai
hydrocacbon hén hop (hodc lai hop). Theo Rossini dbi voi nhimg loai nay (loai
naphten 1 vong c6 nhanh bén dai, tirc khi s6 nguyén tir cacbon ctia chiing cao tir Ca
tr¢ 1€n) thi thuong c6 2-4 nhanh phy, trong nhanh phu thi thuong c¢6 mgt nhanh dai
(thong thuong 1a mach thang, néu c6 ciu trac nhanh thi chi rat it nhanh) va nhiing

nhanh con lai thi chtl yéu 12 nhom métyl, rét it khi gap nhom etyl hay isopropyl.
I1.1.1. Cac hydrocacbon thom hay aromatic

Céc hydrocacbon thom 13 hop chét hydrocacbon ma trong phan tir ctia chngs

co chura it nhat mot nhan thom. Trong dau mo c6 chtra ca loai mot hodc nhi€u vong.

Loai hydrocacbon thom 1 vong va cac dong dang cta né 1a loai phd bién
nhat. Benzen thuong gip véi sb luong it hon tit ca. Nhitng déng dang cua benzen
(C7-Cys) noéi chung déu di tach va xac dinh duoc trong nhiéu loai dau mo, nhiing
loai ankylbenzen véi 1, 2, 3, 4 nhanh phu nhu t6luen, xylen, 1-2-4 trimétylbenzen
déu 1a nhiing loai chiém da sé trong cac hydrocacbon thom. Tuy vdy, loai 4 nhanh
phu tetra-métylbebzen (1, 2, 3, 4 va 1, 2, 3, 5) thudng thiy véi ty 1& cao nhat. Theo
Smith thi ham luong t6i da cua Toluen trong dau vao khoang 2-3%, Xylen va

Benzen vao khoang 1-6%.

i CH,
i ©/CH3

Loai hydrocacbon thom 2 vong c6 cdu trac ngung tu nhu naphtalen va dong
dang hodc cau trac cau ndi nhu nhu diphenyl néi chung déu cé trong dau mo. Loai
ciu trac don gian nhu diphenyl thi it hon so véi cdu tric hai vong ngung tu kiéu

naphtalen.
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Trong cac diphenyl ciing xac dinh duoc mot s dong dang cua nd nhu 2-
metyl,3-metyl,4-metyl diphrnyl; 3-etyl va isopropyl diphenyl, cling nhu loai c6 2, 3

nhom thé metyl.

Trong nhiing phan c6 nhiét dJ so1 cao cia dau mo, cdé mat hydrocacbon thom

3 hodc nhiéu vong ngung tu.
I1.1.1.4 Cac hydrocacbon lai hgp

Néu nhu cac loai hydrocacbon thuan khiét vira khao sat trén c6 khong nhiéu
trong ddu mo & nhitng phan doan c6 nhiét d6 sdi cao thi hydrocacbon dang lai hop
(tc 1ahgp chat ma trong cau triic cia nd ¢ chira nhidu loai hydrocacbon vira ké
trén) lai phd bién va chiém da s6. Ciu tric hydrocacbon lai hop ndy trong dau mo
rat gﬁn v6i cdu trac hdn hop tuong tu trong cac vat liéu hitu co ban dau tao thanh

dau, cho nén dau cang c6 do bién chat thap thi s€ cang nhi€u hydrocacbon loai nay.

Loai hydrocacbon lai hgp dang don gian nhét 1a tétralin, indan, d6 1a loai gém

1 vong thom va 1 vong naphten két hop:

D Ce

Tetralin Indan

Diéu dang cht ¥, khi so sanh vé cdu truc cac dong dang cua tetralin cta dau
mo va nhimg dong ding tuong Gng cta naphtalen, thi thdy mot su twong tu vé sd
luong ciing nhu vi tri cac nhom thé metyl dinh vao cc phan tir ciia chiing. Do d6, co
thé xem nhu chung c6 cung mot nguén géc ban dau, va sy tao thanh céc
hydrocacbon tetralin c6 18 1a giai doan bién d6i tiép sau cua naphtalen trong qué

trinh tao thanh dau mo.
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Nhitng hydrocacbon lai hop phtrc tap hon (1 vong thom ngung tu véi 2 vong
naphten trd 16n) so voi loai don gian thi sb luong cta chung & trong dau c6 it hon, vi
vay cau triic loai tetralin va indan duoc xem la cau tric chu yéu cia ho nay. Trong
nhimng cdu tric hdn hop nhu vy, nhanh phu dinh vao vong thom thuong 13 nhom

metyl, con nhanh phy dinh vao vong naphten thuong 1a mach thang dai hon.
I1.1.2. Cac chét phi hydrocacbon

Pay 14 nhitng hop chat, ma trong phén tir ciia nd6 ngoai cacbon, hydro con ¢o
chtra oxy, nito, luu huynh tic 14 nhitng hop chét hitu co caa oxy, nito, luu huynh.
Mot loai hop chat khac ma trong thanh phan cta nd ciing ¢ ca dong thdi O, N, S s&

khong xét & day, nd thudc nhom chat nhya va asphalten s€ dugc xem xét sau.

N6i chung, nhimg loai ddu non, do bién cht thap, ham luong cic hop chat
chtra cac di nguyén to ké trén déu cao hon so véi cac loai dau gia co6 do bién chat
16n. Ngoai ra tuy theo loai vat li¢u hitu co ban dau tao ra dau khac nhau, ham luong
va ty 1& cua timg loai hop chét cia O, N, S trong timg loai dau ciing s& khac nhau.
Can chu ¥, ding vé thanh phan nguyén t6 thi ham luong O, N, S trong diu mo rat it,
tuy nhién, vi nhimg nguyén té ndy thudng két hop véi cac gdc hydrocacbon, nén
trong lugng phan tir ctia ching cling tuong duong voi trong luong phan tir cia

hydrocacbon ma né di theo do d6 ham lugng ctuia chung kha 16n.
I1.1.2.1. Céac hop chit ciia lwu huynh trong ddu mé

Pay 13 loai hop chét co phd bién nhat va ciing dang cht ¥ nhat trong sd cac

hop chat khong thudc loai hydrocacbon cta dau mo.

Nhitng loai dau it lru huynh thudng c6 ham luong lwu huynh khong qué 0,3-
0,5%. Nhirng loai dau nhiéu luu huynh thudng c6 1-2% trg 1én.

Hién nay, trong diu mo di xac dinh dugc 250 loai hop chat cta luu huynh.

Nhitng hop chat ndy thudc vao nhitng ho sau:

- Mercaptan R-S-H
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- Sunfua R-S-R’

- Pisunfua R-S-S-R’

- Thiophen : ‘ ‘
S

- Luu huynh tu do: S, H,S.

Luu huynh dang Mercaptan chi gip trong phan nhe cta dau mo (dudi 200°C).
Cac mercaptan ny c6 gdc hydrocacbon ciu tric mach thang, nhanh vong naphten.
Ciing gidng nhu cac hydrocacbon trong phan nhe, nhitng gbc hydrocacbon c6 mach
nhanh ctia mercaptan ciing chi 1 nhitng gbc nho (hau hét 1a metyl) va it. Luu huynh
& dang mercaptan khi & nhiét d6 khoang 300°C dé bi phan hily tao thanh H,S va céac
sunfua, & nhiét do cao hon nita chung c6 thé phan huy tao H,S va cac hydrocacbon

khéng no, twong tmg véi gde hydrocacbon ciia nd
2C5H118H 300°C N C5H11-S- C5H11 + st

C5H11$H 500°( > C5H10 + st

Mit khac mercaptan lai rit d& bj oxy hod, ngay ca v6i khong khi tao thanh

disunfua, va néu voi chat oxy hod manh, cé thé tao thanh Sunfuaxit:

2CsH,SH +120,____ , GC;H;SS CsH; + H,0

2CH,SH _ HNO; _ ¢,H,50,0H

Luu huynh dang sunfua c6 trong dau mo c6 thé ghép 1am 3 nhom: cac sunfua
nam trong cau trac vong no (tiophan) hodc khong no (tiophen) cac sunfua véi cac
gbc hydrocacbon thom naphten. Trong ddu mé nhiéu noi cling dd xac dinh duoc cac
sunfua c¢6 gbc hydrocacbon mach thang C,-Cs, cac sunfua nam trong naphten mot

vong C4-Cy4, cdc sunfua nam trong naphten hai vong C;-Cy, cOn céc sunfua nam
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trong naphten ba vong madi chi xac dinh dugec mot chit 1a tioadamantan, ciu tric

hoan toan nhu adamantan.

N6i chung, cac sunfua nam trong vong naphten (sunfua vong no) c6 thé xem
1a dang hop chit chira S chil yéu nhit trong phan doan c6 nhiét d6 soi trung binh cua
dau mo. Cau trac cia ching giong hoan toan cdu tric cia cac naphten 2, 3 vong &
phéan doan do.

Nhirng sunfua c6 gbc 1a cac hydrocacbon thom 1, 2 hay nhiéu vong hoic

nhimg gbc 14 hydrocacbon thom hdn hop véi cac vong naphten, lai 1a hop chét chira
S chii yéu & nhirng phan doan c6 nhiét do sdi cao.

Tuong tu nhu cac hydrocacbon hon hop naphten-thom & nhiing phan doan c¢6
nhiét d6 so6i cao ctia dau mo, cac hop chat cia S ciing c6 dang hdn hop khong ngung

tu ma qua cau noi nhu:

@ (CH,), —U “— (CH,), —U
S S

Luu huynh dang disunfua thudng co rat it trong diu mo, nhat 1 & cic phan
doan c6 nhiét do soi thép va trung binh cua dau mo. O phan doan c6 nhi¢t o soi cao
thi S dang nay c6 nhiéu va phd bién. Nhitng loai ddu moé trong qua trinh di cu hay ¢
nhiing ting chira khong sau bi oxy hoa thuong c6 nhiéu S disunfua vi cic mercaptan

dé dang bi oxy hoa chuyén hoa thanh disunfua (nhu di néi & trén).

Luu huynh dang tiophen da vong 14 nhitng dang c6 ciu triic nhu sau:

Benzotiophen Dibenzotiophen Naphta benzotiophen

S S
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Nhitng loai ndy thudng chiém tir 45-92% trong tt ca cac dang hop chét chua
S ctia ddu mo, nhung trong sé d6 thi tiophen va mot s déng dang ctia né thuong 1a
it hon ca, tham chi c6 loai dau mé ciing khong thdy co. Nhimg dong dang cua
tiophen d3 xac dinh duoc 1 nhitng loai mot nhoém thé (chi yéu 13 nhom thé metyl)
nhu 2, 3,..metyl tiophen, loai 2 nhém thé nhu 2, 3; 2, 4; 2, 5va 3,4 dimetyl tiophen,
loai 3 nhom thé va 4 nhom thé metyl. Ddi v6i benzotiophen, dd xac dinh duoc 4
ddng dang c6 1 nhom thé metyl (2, 3; 4; 7); 8 ddng dang c6 hai nhom thé metyl (2,3;
2,4;2,5;2,62,73, 6,3, 7) mot déng déng c6 mot nhom thé etyl (2) va mot déng
dang c6 mot nhom thé propyl (3).

Ngoai cac dang hop chét chira luu huynh da ké trén, trong dau mo con chira S
dué6i dang tu do va luu huynh dang H,S. Tuy nhién, lvu huynh nguyén t6 ciing nhu
lwu huynh H,S khong phai trong dau nao ciing c6, chiing thay doi trong mét gidi han
rat rong doi v6i cac loai dau khac nhau. Thi du, luu huynh nguyén té c6 thé khac
nhau dén 60 1an nghia 14 c6 thé c6 tir 0,008 dén 0,48% trong dau mo, con luu huynh
H,S ciing vdy, c6 thé tir rat it (Vét) cho dén 0,02%. Giira ham luong luu huynh
chung trong dau mo va ham luong lwu huynh nguyén 6, luu huynh H,S khong c6
mdt mdi quan h¢ nao rang budc, nghia 1a co thé co nhitng loai dau nhiéu luu huynh,
nhung van it H,S, nguoc lai ¢6 nhimg dau it luu huynh nhung lai ¢6 ham luong H,S
cao. Vi luu huynh dang H,S nam dudi dang hoa tan trong dau mo, dé dang thoat ra
khoi dau khi dun néng nhe, nén ching gy an mon rat manh cac hé dudng bng, cac
thiét bi trao d6i nhiét, chung cat ... Do d6 thuong can cr vao ham lugng luu huynh
H,S c¢6 trong didu ma phan biét dau “chua” hay “ngot”. Khi ham lugng H,S trong
dau duéi 3,7ml/l dau duoc goi la dau “ngot”, nguoc lai qué gi61 han do dau duogc goi
1a “chua”. Can chi y khi dun néng, thi lvu huynh dang mercaptan ciing dé dang bi
phan huy, tao ra H,S va do d6 téng ham luong H,S thyc té trong céc thiét bi dun

ndéng s& cao 1én.
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Dang hgp chat chira luu huynh cudi cung ¢6 trong dau véi s6 lugng rat it do
la loai ma trong cau truc cia nd con cd ca Nito. Do 1a cac hop chat loai Tiazol,

tioquinolin, tiacrydin:

o X

Tiazol 1-3 L
Tiacridin

I1.1.2.2 Céc hop chit ciia Nito trong ddu mé

Cac hop chét cua nito dai bd phan déu nam trong phan doan c6 nhiét do soi

cao cua dau mo. O cac phan doan nhe, cac hop chit chira N chi théy dudi dang vét.

Hop chit chira nito ¢6 trong dau mé khong nhiéu 1dm, ham luong nguyén tb
nito chi tir 0,01 dén 1%. Nhitng hop chit chira nito trong dau, trong cau trac phan
tr ctia nd co6 thé co loai chira mot nguyén tuo nito, hay loai chura 2, 3 tham chi 4

nguyén tur nito.

Nhitng hop chat chita mot nguyén tir nito dwgc nghién ctru nhiéu, chiung
thudng mang tinh bazo nhu pyridin, quinolin, izo quinolin, acrylin hodc c6 tinh chét

trung tinh nhu cac vong pyrol, indol, cacbazol, benzocacbazol.

g~ N
N N/

Pyridin Quinolin [so- quinolin
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[ ] *

.

/

N NH HN NH

Acridin Pyrol Indol Cacbazol
(11
Benzocacbazol

Trong cac dang hop chat chira mot nguyén tir nito ké trén thi dang pyridin va
quinolin thuong c6 nhiéu hon ca. Cac quinolin véi s6 nguyén tir cacbon Co-C 5 cling
tim thdy trong phan doan c6 nhiét do s6i 230°C dén 330°C cua dau mo. O phan doan
c6 nhiét d6 s6i cao, thay c6 nhitng hop chat 3 vong nhu: 2, 3 va 2, 4 - dimetyl benzo
quinolin. No6i chung, & phin doan c6 nhiét d6 soi thap va trung binh ctia dau mo thi
thuong gip cac hop chét chira nito dang pyridin, quinolin, con & nhitng phan doan
c6 nhiét d6 sbi cao ctia ddu mo, thi cac hop chét chira nito dang cacbazol va pyrol 1a

chu yéu.

Nhitng hop chit chira 2 nguyén tir nito trd 18n, thudng c6 rat it so voi cac loai
trén. Nhitng loai ndo thudc dang Indolquinolin, Indolcacbazol va porfirin. Bdi véi
cac porfirin 1a nhitng chat chira 4 nguyén tu nito, lai thudng c6 xu huéng tao nén
nhirng phirc chat véi kim loai, nhu vanadium, niken va sit. Nhimg loai nay s& duoc
khao sat ky hon ¢ phan cac phiic co - kim cta dau mo.

I1.1.2.3 Cac hop chit ciia Oxy trong dau mé

Trong dau mo, cic hop chit chira oxy thuong c6 dudi dang cac axit (tirc co
nhém -COOH) cac x€ton (c6 nhoém -C=0) cac phenol, va cac loai ester va lacton
nita. Tuy vay trong sb ndy cac hop chat chira oxy dudi dang céc axit 1a quan trong
hon ca.

Céc axit trong dau mé hau hét 13 cac axit mot chirc. Trong cac phan doan c6

nhié¢t do sbi thap ciia dau moé céc axit hau nhu khong cd. Axit chira nhiéu nhat &
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phan doan c6 nhi¢t do so61 trung binh cua dau mé (Cy0-Cy3) va ¢ phan doan c6 nhiét
d6 s6i cao hon thi ham luong céac axit lai giam di. V& céu trc, nhitng axit c6 sd
nguyén tir cacbon trong phan tir dudi Ce thuong 1a cac axit béo. Nhung loai c¢6 s6
nguyén tir cacbon trong phan tir cao hon, thuong 1a cac axit co gbc 1a vong Naphten
5 canh hodc 6 canh. Nhimng loai ndy chiém phan cha yéu ¢ phan doan c6 nhiét do soi
trung binh cta dau mo. Tuy vay ngay ca trong phan c6 nhiét do séi cao, ciing van
con c¢o cac axit béo mach théng hodc nhanh kiéu isoprenoid, nhung ) lugng chiing
khong nhiéu bang nhiing loai vong ké trén. O nhiing phan doan rat ning, cac vong
ctia hydrocacbon lai mang tinh chit hdn hop giita naphten va thom, cho nén cac axit
& phan doan nay ciing ¢6 ciu trac hdn hop naphten-thom tuong tu nhur vay. Con cac
axit nam trong phan cin cta dau c6 ciu tric phirc tap gidng cdu tric cua cac chat
nhya asphalten, nén chung dugc goi 1a axit asphaltic, trong thanh phﬁn 6 thé con ¢co

ca cac di nguyén t6 khac nhu: S, N.

Vi nhitng axit nim trong cac phan doan c6 nhiét do soi trung binh da phan 1a
cac axit ¢ gdc 1a vong naphten nén chung duoc goi 13 cic axit Naphtenic. Nhung
cling can chi y rang, khi tach cac axit nay ra khoi dau (hodc cac phan doan) bang
kiém, thi déng thoi kéo Iuon ca cac axit béo (mach théng hoac nhanh), cho nén xa
phong naphten tach ra duoc luc d6 1a mot hon hop cua hai loai trén.

Cac phenol trong ddu mo thudng gip 14 phenol va cac dong dang cua no,
cling nhu gip ca B- naphtol va dong dang. Ham luong cac phenol néi chung chi
khoang 0,1-0,2%. Ban than phenol lai thuong c6 sb luong it hon so véi cac dong

dang.

o e oo

Phenol Crezol b -Naphtol
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Céc xétén mach thang C,-Cs tim thiy trong phan nhe ciia dau mo. Trong
phan c6 nhiét do soi cao thi phat hién c6 xéton vong. Cac xétén ndi cung khong
nhiéu trong ddu moé va ngay ca trong phan ning cia dau.

I1.1.3. Cac Kim loai trong diu mé

Kim loai c¢6 trong dau mé khong nhiéu, thudng tir vai phan triéu dén vai phan
van. Chiing nam trong dau mo thudng & cac phan doan c6 nhiét do sbi cao va dudi
dang phirc v6i cac hop chat hitu co (co-kim), thong thuong 1a dang phic véi
porphirin va dang phtic v6i cac chét hitu co khéac trong dau mo, trong d6 dang phirc

v6i porphirin thudng c6 sb luong it hon.

Nhirng kim loai nam trong phirc porphirin thuong 1a cac Ni, Va. Trong nhiing
loai ddu nhiéu S chira nhiéu porphirin duéi dang phtc v6i Va, nguoc lai trong
nhing dau it S, dic biét dau c6 nhiéu nito, thi thuong chira nhiéu porfirin dudi dang
phtic véi Ni. Do d6, trong nhitng ddu mo chira nhiéu S, ty 1¢ Va/Ni thudong 16n hon 1

(3-10 14n), con trong dau mo chira it S, ty 16 Va/Ni thuong nho hon 1 (0,1).

Nhirng phtrc kim loai véi cac chét hitu co khac trong dau c6 dic tinh chung 1a
khong phan tng véi cac axit khac voi cac phire kim loai- porphirin. Diéu nay c6 thé
1a do trong cdu tric cua nd, bén canh porphirin con c6 thém nhimg vong thom hoic
naphten ngung tu. Loai phtrc nhu thé tuy chiém phéan 16n, nhung van chua nghién

ctru dugc day du.

Kim loai trong cac phirc co-kim néi trén, ngoai Va va Ni con c6 thé c6 Fe,
Cu, Zn, Ti, Ca, Mn.. ...S6 luong cac phtrc kim loai ndy thudng rat it so véi cac phirc
Vava Ni.
I1.1.4. Cac chat nhuya va asphalten ciia dau mé.

Céc chét nhya va asphalten ciia ddu mo 14 nhiing chat ma trong cau trac phan
tir ctia n6 ngoai C va H con c6 ddng thoi cac nguyén t6 khac nhu : S, O, N, chiing co
trong lwong phan tir rat 16n, tir 500-600 tré 1én. Boi vay cac chat nhya va asphalten

chi c6 mat trong nhirng phan doan c6 nhi¢t d0 s61 cao va can ctia dau mo.
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I1.1.4.1. Asphalten ciia diu mé

Asphalten cua hau hét cic loai ddu mo déu c6 tinh chit gibng nhau.
Asphalten c6 mau nau sim hodc den dudi dang bot ran thu hinh, dun néng ciing
khéng chay mém, chi c6 bi phan hity néu nhiét d6 dun cao hon 300°C tao thanh khi
va cbc. Asphalten khong hoa tan trong ruou, trong xang nhe (eter dau mo), nhung co

thé hoa tan trong benzen, clorofor va CS,.

Dic tinh dang cha ¥ cia Asphalten 13 tinh hoa tan trong mot sé dung moi ké
trén thi thuc ra chi 1a qua trinh truong trong dé hinh thanh nén dung dich keo. Cho
nén, c6 thé néi Asphalten 13 nhitng phan tir keo “va” dung méi nay nhung lai “ ghét”
dung moi khac. Bang cach thay doi dung méi c6 thé tach Asphalten ra khoi dau mé.
Ban than Asphalten khi nim trong diu mo thi thdy ring diu mo 13 mot hdn hop
dung méi ma Asphalten vira “ua” (benzen va hydrocacbon thom néi chung) va vira
“ghét” (hydrocacbon parafinic va naphten). Cho nén, trong nhimng loai dau c6 do
bién chat cao mang dic tinh parafinic, rit nhiéu parafin trong phan nhe thi lugng
Asphalten trong nhiing loai dau nhe d6 thuong rat it va nam dudi dang phan tan lo
limg, d6i khi chi c6 & dang vét. Nguoc lai, trong nhitng loai dau bién chit thap tirc
dau ning, nhiéu hydrocacbon thom, thi thuong chira nhiéu Asphalten va ching

thuong & dudi dang dung dich keo bén vimg.

Asphalten thuong c6 tri s6 brom va tri s6 i6t cao, c6 nghia chiing ¢ thé mang
dic tinh khong no. Tuy nhién, ciing c6 thé nghi rang, cac halogen nay (Br va I,) co
thé da két hop véi Oxy va luu huynh dé tao nén nhitng hop chat kiéu Ocxoni hodc

Sulfoni.

V& céu tric, cac Asphalten rat phirc tap, chung dugc xem nhu 1a mot hop chat
hiru co cao phan tir, véi nhitng muc dg trung hop khac nhau. Cho nén trong luong
phan tir ciia chiing c6 thé thay doi trong pham vi rong tir 1000 t6i 10000 hodc cao
hon. Céc Asphalten c6 chita cac nguyén t6 S, O, N ¢ thé nam dudi dang cac di

vong trong hé nhiéu vong thom ngung tu cao. Cac hé vong thom nay ciing ¢ thé
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dugc nodi v61 nhau qua nhitng cau ndi ngan dé trd thanh nhitng phan tr co trong

lugng phan tir 16n.
I1.1.4.2. Céc chét nhwa ciia ddu mé

Cac chat nhua, néu tach ra khoi ddu mo chung sé 13 nhing chét long dic
quanh, do6i khi & trang thai ran. Chiing c6 mau vang sam hoic néu, ty trong 16n hon
1, trong luong phén tir tir 500 dén 2000. Nhya tan dugc hoan toan trong cac loai dau
nhon cua ddu mo, xing nhe, ciing nhu trong benzen, cloroform, ete. Khac véi
asphalten, nhyra khi hoa tan trong cic dung méi ké trén ching tao thanh dung dich
thue. Mit khac, cling nhu asphalten, thanh phan nguyén té va trong luong phén tir
ctia nhya thi tir cac loai dau mo khac nhau, hodc tir cic phan doan khac nhau cua
loai dau d6, hau nhu gan gidng nhau, ¢ nghia ching khong phu thudc gi vao ngudn

goc.

Nhu vy nhua ctia ddu mo bat ky ngudn gdc nao ciing déu cé thanh phan
nguyén t6 va trong luong phan tir gin nhu nhau. Tuy nhién, nhya cta phan doan
nang, déng thoi ty 1€ C/H cua nhya trong phan doan c6 nhiét d soi thép hon. Su
tang ty s6 C/H nay cht yéu 1a ting C chtr khong phai 13 do giam H vi trong nhua &
cac phan doan, hau nhu H it thay d6i. Can cha ¥ ¢ ddy ham luong S va O trong nhua

c6 trong luong phan tir 16n déu giam mot cach rd rét.

Mot tinh chat rat dic biét cia nhya 13 c6 kha ning nhudém mau rat manh, dic
biét 1a nhya tur cdc phan doan nang hoac tur dau tho, kha nang nhudm mau cua nhirng
loai nhya nay gap 10-20 1an so v6i nhya ctia nhitng phan doan nhe nhu kerosen.
Chinh vi vdy, nhiing san pham trang (xing, kerosen, gas-oil) khi c6 1an nhya (hodc
tao nhua khi bao quan) déu tré nén c6 mau vang. Nhimg loai diu mo rat it asphalten,
nhung van c6 mau sam dén nau den (nhu dau Bach Hb Viét Nam) chinh 14 vi su c6

mat cac chat nhua noi trén.

Vé tinh chat hoa hoc, nhua rét giéng asphalten. Nhya rat dé chuyén thanh

asphalten, vi du chi can bi oxy hoa nhe khi c6 sy tham nhép cua oxy khong khi &
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nhiét do thuong hay dun nong. Tham chi khi khong c6 khong khi chi dun nong
chung ciing c6 kha ning tir nhira chuyén thanh asphalten do céc qué trinh phan Gng
ngung tu dugc thirc hién sau rong. Chinh vi thé, cac loai ddu mo khi c6 d6 bién chat
cao, mirc do lun chim cang siu, thi sy chuyén hoa tir nhwa sang asphalten cang dé,
ham luong nhya s& giam di nhung asphalten tao thanh dugc nhiéu 1én. Nhung vi
nhing loai dau nay lai mang dic tinh parafinic, nén asphalten tao thanh lién duoc
tach ra khoi dau (vi asphalten khong tan trong dung mdi parafin) nén thuc té trong
dau khai thac duoc cudi cing lai chtra rat it asphlten. Do d6, dau cang nhe cang

mang ddc tinh parafinic cang it nhya va asphalten.

Nhu vay vé ban chéat hod hoc, nhya va asphalten cting mot ngudn gdc va thirc
chét asphalten chi 1a két qua bién d6i sdu hon cua nhya. Chinh vi vay, trong luong
phan tir ciia asphalten bao gid cling cao hon nhwa, va gan day dua vao mot sd két
qua phén tich ciu trac nhua va asphalten, dd cho thay phan 16n cacbon déu nam
trong hé¢ vong ngung tu nhung hé vong ngung tu cta asphalten rong l6n hon. Do
thom hod (tirc ty s6 C nam trong vong thom / tong luong C trong phan tir) ctia nhira
chi tir 0,14 dén 0,25 trong khi d6 cua asphalten tir 0,20 dén 0,70. Mit khac, ty 1&
phan gbc hydrocacbon mach thang nhanh phu trong phan tir nhya 1a 20-40%. Trong
khi do ¢ assphalten chi c6 10-35%. No6i chung nhitng nhanh phu nay & asphalten
thudng rat ngan, trung binh chi 3-4 nguyén tir C, trong khi d6 & nhya bao gid ciing
dai hon. Tuy nhién khi nhya hay asphalten c6 vong naphten va vong thom ngung tu
thi nhanh phu bao gid cling c6 chiéu dai 16n hon, s6 luong nhiéu hon dinh xung
quanh phan vong naphten, con & phan vong thom, cac nhanh phu bao gid ciing ngin
(chu yéu 1a gbc metyl) va sd luong ciing it hon.

I1.1.4.3. Axit asphaltic

Nhu phan trude di nodi cac axit trong phan cin ning cia dau moé cob trong
luong phan tir rat 16n, dic tinh phan gdc co ban cia nd rat voi dic tinh cia cac chat
nhya va asphalten, cho nén con dugc goi 1a axit asphaltic. Céc axit asphaltic tach ra

khoi du, ciing 1 mot chat gidng nhu nhwa, trong lugng riéng 16n hon 1. Nhung axit
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asphaltic kho hoa tan trong xang nhe, chi hoa tan trong rugu va cloroform. Chinh vi
vay, khi xac dinh cac chit nhya-asphalten bang phuong phap két tia asphalten trong
dung moi parafinic (xang nhe, ete ddu mo, n-heptan) thi axit asphaltic nam vao két
tha v6i asphalten. Sau d6, dung ruou etylic rira két tua asphalten, s& tach duoc axit

asphaltic.

Axit asphaltic ciing c6 thé dugc xem nhu mot axit polinaphtenic vi trong
phan tir cia né chira nhidu vong polinaphten ngung tu véi hydrocacbon thom. Khac
v6i cac axit polinaphtenic dd khao sat trong phan trude, trong phan tir cia cac axit
asphaltic ¢6 ca luu huynh, dong thoi mudi natri cia axit asphaltic rat khé tan trong

mudi, muoi Cu cia né khong tan trong xang.

Axit asphaltic trong ddu moé dugc xem nhu 13 san pham trung gian cua qua
trinh bién doi tir hydrocacbon ban dau thanh nhya va asphalten trong thién nhién.
Qua trinh oxy hoa cac hydrocacbon ctia ddu mo trong diéu kién tao thanh dau khi s&
dan dén qua trinh tao thanh cic san phim mang tinh axit (Axit asphaltic) va sau do
bién d6i thanh cac san pham trung tinh (nhya va asphalten). Vi vy, néu do mot su
thay ddi diéu kién dia chat nao doé lam cho céc tang chura dau bi nang lén, hodc co
nhiéu khe niit, diéu kién tiép xiic va xam nhép cua oxy khong khi xay ra dé dang, thi
dau co thé thay dbi thanh phan theo chiéu hudng ting nhanh cac chit nhya va
asphalten, va giam thap thanh phan hydrocacbon trong dau. Két qua 1a ty trong dau

tang 1én, chit luong dau kém di.
I1.1.5 Nwére 1an theo ddu mé(Nwée khoan)

Nuée 1an theo dau mo (nudce khoan) sau khi dugce tach so bo, phﬁn con lai
chu yéu 1a cac nhu twong. Nhitng nhu twong nay thudc loai “nudc trong dau” tirc
nhil tuong ma dau 12 méi truong phan tan, nudc 1a tuéng phan tan. Loai nhi tuong
nay 1a loai ghét nudc.trong dau ludn c6 mat nhitng hop chat cd cuc, cac axit, cac
chat nhua, asphalten, nhiing chat nay chi tan trong dau chir khong tan trong nudc
chinh vi vay khi xuit hién cac nhu twong “nuéc trong dau” chung sé tao chung

quanh cic hat nha tuong nay mdt 16p vo hép phu bén virng, ma phan c6 cuc cia
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ching quay vao nudc, phan khong cuc hudng veé dau. Do d6 cang lam cho nhu

tuong bén virng, lo limg trong dau, rat kho tach.

Trong nhiing nhu twong nhu vy déu c6 nudc. Thanh phan hoa hoc ciia né,
nhu d khao sat trude, bao gdm nhiéu mudi khoang khac nhau, ciing nhu mot sb kim
loai dudi dang khtr hoatan. Céac cation ciia nudc khoan thudng gip la: Na', Ca'™,
Mg~ va it hon c6: Fe'" va K'. Cac anion thuong gip 1a:Cl, HCO5 va it hon ¢
SO4> va CO;>. Ngoai ra con mot sb oxit kim loai khong phan ly & dang keo nhu

Al203, F€203, 8102

Trong s céac cation va anion ké trén, thi nhiéu nhat la Na'" va CI', cho nén
trong mdt s6 nudc khoan & mdt s6 mo dau, s6 lugng hai ion nay cé khi dén 90%. So
v6i Na' thi Ca®" va Mg*" ¢ sb lugng it hon, so véi SO,%, COs> thi CI' va HCOy

bao gio ciling cao hon.

Ham luong chung cac mudi khoang (d6 khoang hod) ctia nudc khoan co thé
dudi 1% cho dén 20-60%. Van d& quan trong cua mudi khoang trong nudc khoan
d6i v6i nha cong nghé dau mo, 1a & chd c6 mot sé mudi khoang rat dé bi thuyphan
dudi tac dung cua nhiét, tao nén mot s6 san phém ¢6 hai. Thi du, cac mubi MgCl,,
CaCl,. MgCl, bi thiryphan ngay & nhiét do thuong, tao ra HCI gay dn mon rat manh
hé duong dng va thiét bi cong nghé, khi ¢ nhiét 6 hoi cao thi sy thiy phan cang
manh liét:

MgClh + H,O  __, MgOHCI + HCI

Do d6, chi cdn c6 mdt lwong rat nhé mudi MgCl, (khoang 0,04%) ciing du
lam hu héng thiét bi do an mon. CaCl, bi thuy phén it hon, thi du & 340°C chi 10%
bi thuy phan trong khi d6 thi MgCl, xem nhu xay ra hoan toan. NaCl twong dbi bén
vitng, hau nhu khong bi thiy phén.

Déng cht ¥ 13 trong nudc khoan hodc trong dau c6 H,S thi khi c6 mit ca H,S
va cac mudi dé bi thay phan ké trén, thiét bi cang an mon rat nhanh. Nguyén nhan vi

khi H,S tac dung lén kim loai thi du hgp kim Fe, tao nén mot 16p sunfua sit FeS,.
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Lép sunfua sat nay dugc xem nhu mdt mang bao vé ngan chdn sy an mon tiép tuc
ctia H,S. Tuy nhién, khi c6 mit cac mudi khoang dé thuy phan s& tao ra HC1. Chinh
HCI nay lai tdc dung véi 16p sunfua bao vé FeS,, tao nén FeCl, va H,S. FeCl,
hoatan vao dung dich H,O 16 bé mit kim loai, va tir 6 ctr gdy an mon, cho dén pha

hoéng hoan toan.
H,S +Fe — FeS + H,
FeS + HCI1 S FeC12 + st

Vi vay, van dé 1am sach cac nha tuong “nudc trong dau” 13 mot van dé quan
trong trude khi dua diu mo vao céc thiét bi cong nghé dé ché bién.
I1.2 Thanh phin cia khi

Khi hydrocacbon trong thién nhién thudng thu duoc tir hai ngudn dé 1a khi
thién nhién va khi dong hanh. Khi thién nhién 1a khi thu dugc tir cac mé khi con khi
ddng hanh 14 khi thu duoc trong qua trinh khai thac dau mo.

Thanh phan ho4 hoc cua né duoc chia thanh khi hydrocacbon va cac khi

khac, khong phai cac hydrocacbon.
I1.2.1. Cac hop chit hydrocacbon trong khi

Hydrocacbon 14 thanh phan chil yéu cua khi, trong d6 ham luong metan ludn
chiém phén chu yéu. Déi voi khi thién nhién thi ham luong nay c6 thé dat 99% con
cac khi cao hon thi rat it. P6i véi khi dong hanh thi ham lwong metan van chiém
phan chi yéu tuy nhién ham luong cac khi c6 s nguyén tir cacbon cao hon ciing
chiém mot phan dang ké. Ta c6 thé tham khao thanh phan hod hoc cta cac khi nay ¢

mot sO mo ¢ bang sau:

Céc cu tir Khi thién nhién Khi dong hanh

Tay Siberi Udobekistan Quibisep Vongagrat
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CH, 99.00 87.20 39.91 76.25
C,H; 0.05 1.99 23.32 8.13
C;Hj 0.01 0.32 17.72 8.96
n,i - C4H,o 0.03 0.13 5.78 3.54
CsHyo' 0.01 0.15 1.10 3.33
CO, 0.50 3.60 0.46 0.83
H,S - 5.50 0.35 -

N, va khi khac 0.40 1.11 11.36 1.25

Thanh phan khi ctia mot s6 moé ¢ Viét Nam

Céc cu tir Khi thién nhién Khi dong hanh
Tién Hai Rong Bach Ho Dai Hung

N,, CO, 6.42 1.49 0.72 4.5

CH, 87.64 84.77 71.59 77.25
C,Hg 3.05 7.22 12.52 9.49
C;Hg 1.14 3.46 8.61 3.83
n - C4Hyo 0.17 - 2.96 1.26
i-C4Hyo 0.12 1.76 1.75 1.34
CsHp," 1.46 1.3 1.84 2.33

I1.2.2. Cac hop chét khong phai hydrocacbon trong khi

Trong khi dong hanh, khi thién nhién thi bén canh thanh phan chinh 13 céc
hop chét hydrocacbon thudc diy dong dang ciia métan bao gio ciing ¢6 mit cac hop
chit khac, khong thudce loai hydrocacbon nhu CO,, N, H,S, H,, He, Ar, Ne.. ..trong
cac loai khi ké trén, thuong thi N, chiém phan 16n. Dic biét trong nhimng loai khi

chtra ham luong Nito rat cao, thi thudng cé chira He voi mot luong dang ké.

II1. Phén loai diu mé
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I11.1. Phin loai ddu mé theo thanh phén hoa hoc

Nhu cac phan trudc dd khao sat, cac loai ddu mo trén thé gidi déu rat khac
nhau vé thanh phan hoa hoc va nhimng dic tinh khic. Do d6, dé phan loai chiing
thanh timg nhoém c6 tinh chit gibng nhau rat kho. Trong diu mo, phan chu yéu va
quan trong nhat, quyét dinh cac dic tinh co ban ciia ddu mo chinh 13 phan cac hop
chét hydrocacbon chua trong d6. Cho nén thong thuong dau mo hay duogc chia theo
nhiéu loai, dua vao su phan bd tung loai hydrocacbon trong do nhiéu hay it. Tuy
nhién, bén canh hydrocacbon con c6 mit nhimg thanh phin khong phai
hydrocacbon, tuy it nhung ching ciing khong kém phan quan trong, thi du nhu S,
cic chit nhua, asphalten. Do do, mdt sy phan loai bao trum dugc déy du cac tinh
chét khac nhau nhu thé ciia dau mo that kho khin va vi vay cho dén nay ciing chua

c6 céach phan loai nao dugc hoan hao ca.
I11.1.1. Phan loai dAu mé theo ho hydrocacbon

Phén loai ddu mé theo ho hydrocacbon 1a phuong phap phan loai théng dung
nhat. Theo cach phan loai nay thi diu mo néi chung s& mang dic tinh cia loai
hydrocacbon ndo chiém uvu thé nhat trong diu moé d6. Nhu vy, trong dau mé co ba
loai hydrocacbon chinh: parafin, naphten va aromatic, c6 nghia s€ c6 3 loai dau mo
tuong Gmg 14 dau moé Parafinic, ddu mé Naphtenic, ddu mo Aromatic, néu mét trong
ting loai trén 1an luot chiém wu thé vé sb luong trong ddu mo. Dau mo parafinic s&
mang tinh chit hoa hoc va vat 1y dic trung ctia cac hydrocacbon ho parafinic, twong
tur ddu mo Naphtenic s& mang tinh chat hoa hoc va vét 1y dic trung ciia hydrocacbon
ho naphtenic, va ddu mo Aromatic s& mang tinh chat hoa hoc va vat 1y dic trung cia

hydrocacbon ho thom.

Tuy nhién, vi trong phan ning (trén 350°C), cac hydrocacbon thuong khong
con nam & dang thuan chung nita, ma bi tron hop 1an nhau, lai hoa 1an nhau. Do 4o,
dé phan loai thuong phai xét su phan bd ting ho hydrocacbon chi trong cac phan

doan chung cAt ma thoi (nhiét d6 soi < 350°C).
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Chang han, theo cach phan loai ciia Kontorovich (Lién x0) thi khi thay trong
san pham chung cét 1 hydrrocacbon nao c6 ham luong trén 75% thi ddu mo s& dugc
mang tén goi cua loai hydrocacbon d6. Thi du c6 mot loai dau moé ma trong san
pham chung cat ctia né c6 80% parafin, 15% naphten, 5% aromatic, loai ddu mo nay

s€ dugc x€p vao ho dau Parafinic.

Tuy nhién, trong thuc té nhitng ho dau thudn chung nhu vay rét it gip, dic
biét 12 ho ddu Aromatic hiu nhu trén thé giéi khong co. Vi vay, nhiing trudng hop
ma hydrocacbon trong d6 chiém ty 1¢ khong chénh nhau qué nhiéu, dau moé sé mang
dic tinh hon hop trung gian gitta nhitng loai hydrocacbon d6. Nhu vay, bén canh 3
ho dau chinh, s& gip nhitng ho dau hdn hop trung gian giita parafinic va naphtenic,

gilta parafinic va Aromatic, gitra naphenic va aromatic.

Ciing theo cach phan loai cua Kontorovich (Lién x0), khi trong phan doan
chung cét ciia ddu moé loai hydrocacbon nao chiém dudi 25%, thi dau mo sé khong
mang tén goi cua loai hydrocacbon dé. Chi khi nao ham lugng ctia n6 trén 25%, thi
dau mo s& mang tén goi ctia nd. Trong truong hop nay loai hydrocacbon nao chiém
) luong it hon, s€ dugc goi trudc va nhiéu hon s& duge goi sau. Thi dy, c6 mdt loai
dau moé ma trong phan doan chung cit ciia né chira 50% hydrocacbon parafinic,
30% hydrocacbon naphtenic, 20% hydrocacbon thom, theo cach phan loai no6i trén,

dau nay sé& thudc ho Naphteno-parafinic.
Bang cach nhu vy rd rang dau mo s& c6 thé phan thanh céc ho sau day:
3 ho dau mo chinh:
- Ho parafinic
- Ho naphtenic
- Ho Aromatic
6 ho dau trung gian

- Ho naphteno-parafinic
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- Ho parafino-naphtenic

- Ho aromato-naphtenic

- Ho naphteno-aromatic

- Ho aromato-parafinic

- Ho parafino-aromatic

6 ho dau hdn hop

- Ho parafino-aromato-naphtenic
- Ho aromato-parafino-naphtenic
- Ho naphteno-parafino-aromatic
- Ho parafino-naphteno-aaarrmatic
- Ho naphteno- aromato-parafinic
- Ho aromato-naphteno-parafinic

Trong thyc té, dau ho aromatic, dau ho aromato-parafinic, parafino-aromatic
hau nhu khong c6, con nhitng ho dau hdn hop chiém ty 1é ciing rat it. Chii yéu nhat

1a cac ho dau trung gian.

Dé c6 thé phan loai ddu mo theo ho hydrocacbon nhu trén c6 thé st dung
phuong phap phan tich x4c dinh thanh phan hod hoc nham khao sat sy phan b
hydrocacbon cac loai khac nhau trong diu mo. Tuy nhién, cich lam nhu viy rét
phirc tap. Ngay nay, dé don gian hoa viéc phan loai, thuong sir dung cac thong sb
vat Iy nhu do ty trong, nhiét d6 soi. . . . dudi day s& gi6i thiéu mot sé phuong phap

thudc loai nay.
I11.1.2. Phén loai ddu mé theo ho hydrocacbon bing cich do ty trong mét sb
phén doan chon lya.

Phuong phap nay thuc hién bang cach do ty trong cua hai phan doan dau mo,

tach ra trong gidi han nhiét dg sau:
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- Phén doanl, bang cach chung cit diu mé & 4p suat thuong (trong bd
chung tiéu chuan Hemfel) 14y ra phan doan c6 gi6i han nhiét do soi 250-

275°C.

- Phan doan 2, bing cich chung phan con lai trong chan khéng (¢
40mmHg) 1ay ra phan doan s6i & 275-300°C & ap suat chan khong (twong
duong 390 +415°C & ap suit thuong).

Cén ctr vao gia tri ty trong do dugc cua hai phan doan va dbi chiéu vao cac

gidi han quy dinh cho timg loai dau trong bang 16 dudi ddy, ma xép dau thudc vao

ho nao.
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Bang 16: Giéi han ty trong hai phian doan chon lya dé phén loai ddu mé

theo ho hydrocacbon.

Ho dau mo Ty trong ( dys6"°)
Phan doan 1 Phan doan 2

Ho parafinic 0,8251 0,8762

Ho parafino-trung gian 0,8251 0,8767-0,9334
Ho trung gian-parafinic 0,8256-0,8597 0,8762

Ho trung gian 0,8256-0,8597 0,8767-0,9334
Ho naphtenic 0,8256-0,8597 > 0,9340
Ho naphteno-trung gian > 0,8602 0,8767-0,9223
Ho naphtenic > 0,8602 > 0,9340

I11.1.3. Phin loai ddu mé theo ho hydrocacbon bang cich dwa vao ty trong va
nhiét do soi.

Nelson-Watson va Hurrphy, khi nghién ciru mdi quan hé vé ty trong va nhiét
d6 soi cua timg ho hydrocacbon riéng biét, nhan thiy ching déu tuan theo mot quy
luat nhét dinh va tirng ho hydrocacbon déu co mot gia tri rat dac trung. Mbi quan hé

gilia ty trong, nhiét do va hé sb dac trung do duoc biéu dién qua h¢ thirc sau:

K :? (1-2)

Trong do:
- K: hé s6 dic trung cho tung ho hydrocacbon, cu thé nhu sau:

- K=13: déc trung cho ho hydrocacbon parafin
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- K=11: déc trung cho ho hydrocacbon naphten
- K=10: déc trung cho ho hydrocacbon thom

- T: nhiét d6 sdi cua hydrocacbon, tinh bang d6 Renkin(°R) (chuyén
ddi sang °C: °R= 1,8(°C) + 491,4)

- d: ty trong ctia hydrocacbon do ¢ 15,6°C so véi nudc cling & nhiét

do do (d15’615,6)-

D061 véi dau mo, hé s6 K nam trong nhiing gidi han sau:

-K 13 - 12,15 dau thudc ho parafinic
-K 12,1 - 11,15 dau thuoc ho trung gian
-K 11,45 - 10,5 dau thudc ho naphtenic.

Can chu ¥ 14 ¢ ho parafin, tri s6 K cang cao dau cang mang dic tinh parafinic
1 rét, khi tri s6 K giam dan ddu mé mang dic tinh parafinic yéu hon, do tinh chat
ctia diu trung gian anh huéng. Nguoc lai, d6i v6i dau naphtenic, khi hé sé K cang
gan dén 10 dau cang mang dic tinh trung gian véi aromatic, va khi hé s K gan dén
11 s& mang dic tinh naphtenic 1 rét. Khi hé s K cang 16n, dau cang mang dic tinh
hdn hop véi dau trung gian giira parafinic va naphtenic.

Dua vao ty trong va nhiét dg soi cua cac loai hydrocacbon khac nhau Nelson-
Watson con thiét 1ap mot mbi quan hé khac, qua mot hé thirc goi la chi ) tuong
quan sau day:

48,640
T(°K)

CI

+473,7.43056 —456,8 (1-3)

Chi s6 twong quan ndy (CL: Correlation Index) ciing suy tir cic ho
hydrocacbon khac nhau, ap dung cho dau mo va cho théy, néu khi CI=0 dau thudc
ho parafinic, khi CI=100 dau thudc ho Aromatic. Tuy nhién, chi sb tuong quan st

dung khong thuén tién va it phé bién béng hé s6 dic trung K.
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I11.1.4. Phin loai ddu mé6 theo ho hydrocacbon két hop véi cac hop chit khong

thugc ho hydrocacbon.

Nhu trén d3 noi, trong diu md, bén canh phan cac hop chat hydrocacbon
duoc xem 1a chinh yéu va quan trong nhét, con c6 mot s6 hop chat khong thude ho
hydrocacbon, tuy sb lugng it nhung cé nhiéu anh huéng quan trong khi sir dung. Do
d6, nam 1969, Byramjee-Vasse va Bestongeff da gidi thiéu mot cach phan loai khac,
trong d6 khi phan loai dau theo ho hydrocacbon con cha y dén ca mot s6 hop chat

khac nhu S, asphalten va ty trong ctia du nira.

Vi 161 phan loai nay, doi hoi phai xac dinh ty s hydrocacbon cac loai, trong
toan bd dau mo nodi chung chir khong phai trong phan doan, san pham chung cét.
Khi di biét duoc ty 1€ hydrocacbon cac loai dau mo, va biét duoc su phan bd céc
thanh phan khac khong thudc loai hydrocacbon (luu huynh, asphalten) ciing nhu ty

trong ctia ddu mo, c6 thé dé dang phan loai chiing vao nhimng 6 da chira san.
I1.2. Phan loai ddu mé theo ty trong.

Trong qué trinh bién ddi cua dau mo trong tu nhién, do bién chat cang ting
dau cang nhe dan. Dic trung hoa hoc ctia n6 1a rat nhidu cac hydrocacbon parafinic
c6 trong lugng phan tir bé, do d6 phan nhe rat giau cac hydrocacbon parafinic. Mt
khéc, do bién chit cang cao, dau cang nhe dan con do ham luong cac chit nhya va
asphalten it, vi qua trinh bién do6i tir nhya sang asphalten sau rong da lam giam dan
ham luong nhya, ting dan asphalten. Tuy nhién, nhu trong phan trudc day da noi,
asphalten khong tan trong dung mai parafin, vi vy ciing voi su ting do bién chat,
tinh chat parafinic ctua dau tang 1€n, lam cho asphalten dugc tao ra lién bi két tha
khéng tan, tach ra khoi dau. Ham luong nhitng hop chét khac (S, O) ciing giam dan

theo chiéu ting ctia d6 bién chat.

Chinh vi the, gitra ty trong va cac dac tinh hoa hoc cua dau c6 mot moi quan

hé khé chit ché. Sy thay doi ham luong S theo ty trong ciia ddu mo ciing thay co
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mot mbi quan hé gan nhu dong nhat : ty trong dau cang 16n, do chira S trong dau
cang cao.

Vi thé, viéc phan loai ddu mo theo ty trong, trong mot chimng muc nao d6
cling co thé gitip nhan dinh so bd vé dic tinh hoa hoc cua loai dau d6. Chinh theo
cac phan loai cta Bestougeff cho thay nhing loai dau nhe trén thé giéi thudng gip
hau hét 1a dau ho parafinic, nhitng loai dau nang va rat nang da phén 1a céc loai dau
ho naphtenic hodc naphteno-aromatic. Song ciing theo cach phan loai nay cho théy,
cing mét ty trong, nhung dau ciing c6 thé thudc vao nhiéu ho khac nhau. D6 chinh
1a diém yéu cta cach phan loai theo ty trong va vi vay da 1am cho cach phan loai nay
ngay nay khong con dugc chu y nira.

Dé phén loai theo ty trong, thuong cé thé chia dau lam nhiéu cip ning nhe

khac nhau. Chéng han, c6 thé chia dau lam 3 cép sau:
-Dau nhe, khi : d"5<0,828
-Dau nang trung binh, khi: 0,828 < d1515 <0,884
-Dau nang, khi: d" 5> 0,884
Ciing c6 thé chia dau 1am 4 cip nhu sau:

-DAu nhe, khi : d*°, < 0,830

-Déu trung binh, khi d*,=0,831-0,860
-Dau nang, khi d*,=0,861-0,920
-Dau rat nang, khi d*, > 0,920.

Tham chi, nguoi ta cling con c6 thé chia dau lam 5 cap:
-Dau nhe, khi d*,<0,830
-Déau nhe vira, khi : d*°; =0,831-0,850
-Dau hoi nangd, khi : d*°4=0,851-0,865

-Dau ning, khi:  d*% =0,866-0,905
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-Dau rat nang, khi : d204 > 0,905

Gido Trinh Hod Hoc Dau Mo va Khi Trang 47



Simpo Kbambégitedmh phiogresiel Yeition dim ehwedsithgopoodiu mé

Chwong Il

THANH PHAN VA TiINH CHAT CUA CAC

PHAN POAN DAU MO

Dau mo, khi muon ché bién thanh cac san pham déu phai dugc chia nhd

thanh timg phan doan hep véi cac khoang nhiét do séi nhat dinh. Nhing phan

doan nay dugc str dung dé san xuat mot hodc mdt vai loai san pham nhat dinh nén

chung dugc mang tén cac san pham d6. Thong thuong, ddu mo dugc chia thanh

cac phan doan chinh sau day:

Phan doan xang, v4i khoang nhiét do soi dudi 180°C

- Phén doan Kerosen, v&i khoang nhiét d6 soi tir : 180-250°C

- Phén doan Gas-oil, vdi khoang nhiét do séi tir :  250-350°C

- Phén doan dau nhon (hay con goi phan doan Gasoil ning), voi khoang

nhiét d6 s6i tir 350-500°C

- Phén doan can (Gudron), véi khoang nhiét d6 s6i > 500°C.

Chu y: Cac gia tri nhiét do trén day khong hoan toan c¢d dinh, ching co thé

thay d6i tuy theo muc dich thu nhén cac san pham khac nhau.

Trong cic phan doan trén, su phin bd cac hop chit hydrocacbon va phi

hydrocacbon ctia ddu moé néi chung khong dong nhat, chung thay d6i rat nhiéu khi

di tir phan doan nhe sang phan doan ning hon, vi vy tinh chét ciia tng phan doan

déu khac nhau. Hon nita, cac loai dau mo ban dau déu c6 tinh chat va sy phan bo

cac hop chét hitu co trong d6 ciing khac nhau, cho nén tinh chat cta timg phan

doan dau mo con phu thude rat nhi€u vao dac tinh hoa hoc cua loai dau ban dau

nira.
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IL.1. Thanh phan ho4 hoc cic phin doan dau mé.
IL.1.1. Phan doan xing

Véi khoang nhiét d6 s6i nhu di noi trén, phan doan xing bao gdm cic
hydrocacbon ¢6 s6 nguyén tir cacbon trong phan tr tir Cs dén Cyo, ba loai
hydrocacbon: parafin, naphten va aromatic déu c6 mit trong phan doan xing. Hau
nhu tat ca cic chat dai dién va mot sb dong phan cta cac parafin, cycloparafin
(cyclopentan va cyclohexan) va aromatic c6 nhiét do so6i dén 180°C déu tim thay
trong phan doan ndy. Tuy nhién, thanh phin ciing nhu s6 lugng cia céc
hydrocacbon trén thay doi rit nhiéu theo timg loai dau. Pdi v6i dau ho parafin,
phan doan xing chtra rat nhiéu hydrocacbon parafin, trong dé cac parafin mach
thang thuong chiém ty 1¢ cao hon cac parafin mach nhanh. Cac parafin mach
nhanh nay lai thuong c6 ciu trac mach chinh dai, nhanh phu rat ngan (cha yéu l1a
nhom metyl) va sé lwong nhanh rét it (chu yéu 1a mot nhanh, con hai va ba nhanh

thi it hon, bon nhéanh thi rat hiém hodc khong co).

Pbi véi dau ho naphtenic, phan doan xing lai chira nhiéu hydrocacbon
naphten, nhung thudng nhitng chat ding vao dau diy dong phan (cyclopentan va
cyclohexan) lai thudng c6 sé lugng it hon cac dong phan cia chung. Nhitng dong
phan nay c6 dic tinh 13 c6 nhiéu nhanh phy, nhanh nay thuong loai ngan (nhu
metyl) chiém phan 1é6n. Do d6, véi nhitng dong dang cuia cyclopentan va
cyclohexan, néu khi s6 cacbon trong phan nhanh phu 14 2 thi s6 luong loai dong
phan c6 hai nhanh phu véi gdc metyl s& nhiéu hon loai déng phan c6 mot nhanh
phu dai v6i gbe etyl. Twong tw, néu trong phan nhanh phu dai véi gbc etyl, thi du
ctia cyclopentan, 12 3 nguyén tir cacbon, thi s6 luong trimetyl cyclopentan bao gid
cling it hon ca.

Céc aromatic c6 trong phan doan xang thuong khong nhiéu nhung quy luat
vé sy phan bd gita benzen va cac dong phan cia nd, thi ciing twong tu nhu cac

naphten.
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Quy luét chung vé su phan bd hydrocacbon cac loai ké trén trong phan doan
xdng thuong gip ¢ nhitng loai dau ¢ tudi dia chat khac nhau nhu sau: dau ¢ tudi
Kairozo6i (can sinh, dudi 65 tri¢u nam) trong phan doan nidng thuong c6 ham luong
hydrocacbon naphtenic cao, con dau ¢ tudi Mesozoi (trung sinh, tir 65-250 tri¢u
nim) ham luong naphtenic gidm dan trong phan doan xing, va cho dén tudi
Palcozoi (¢ sinh, tir 250-600triéu nim) ham lugng naphtenic trong xiang 1a bé
nhéat. Dbi voi cac hydrocacbon parafin, thi hinh anh lai nguogc lai, dau & tudi co
sinh xang c6 ham luong parafin cao nhét, con dau ¢ tudi can sinh, xing c6 ham
luong parafin thip nhat. Pidu dang cht ¥ 1 ¢ loai xdng ctia dau cén sinh ty 18 cac
iso parafin bao gid ciing rat 16n, so véi cac n-parafin va ddu & tudi ¢ sinh thi
nguoc lai. Thanh phan trung binh cua cac loai xing tir nhitng loai dau mo khac co

thé thay nhu sau:

Thanh phan trung binh cac hydrocacbon trong phan doan xiang (<200°C) ctia cac

loai dau mo.

Tudi dia chat Parafin
Thom | Naphten
Nguyén dai | Tri¢u nam n-parafin | i-parafin | Tong cong
Can sinh <65 17 49 9 25 34
Trung sinh 65-250 9 27 30 34 64
Cb sinh 250-600 11 21 32 36 68

Mot s6 quy luat khac vé su phan bd cac hydrocacbon trong phan doan xing
c6 tinh chit twong ddi phd bién 13 ¢ nhiét do sb6i cang thip, ham lugng
hydrocacbon parafin bao gid cling rat 16n, va & nhiét do sbéi cang cao, thi
hydrocacbon loai nay s& giam dan, nhuong chd cho hydrocacbon naphtenic va

thom.
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Ngoai hydrocacbon, trong sb cac hop chit khong thuéc ho hydrocacbon
nam trong phan doan xang thuong cé cac hop chit cua S, N, va O,. Cac chit nhya

va asphalten khong co6 trong phan doan nay.

Trong s cac hop chat luu huynh ctia ddu mé nhu da khao sat & phan trude,
thi lvu huynh mercaptan 1a dang chu yéu cta phan doan xing, nhitng dang khac
cling c6 nhung it hon. Cac hop chat cua nito trong phan doan xang néi chung rat
it, thuong dudi dang vét, néu c6 thuong chi co cac hop chit chira mot nguyén tir N
mang tinh bazo nhu Pyridin. Nhitng hop chét cua oxy trong phan doan xing ciing

rat it, dang thuong gip 1a mot s6 axit béo va dong dang cta phenol.
11.1.2. Phdn doan kerosen va gas-oil

Phan doan Kerosen v6i khoang nhiét do soi tir 180-250°C bao gdm nhung
hydrocacbon c6 sb nguyén tir cacbon trong phan tir tir C,;-C,s va phan doan gasoil,
v6i khoang nhiét do séi tir 250-350°C bao gém nhitng hydrocacbon c6 sd nguyén
tir cacbon trong phan tir tr C,4-Cyo.

Trong phan doan kerosen va gasoil thi cac parafin hiu hét ton tai ¢ dang
ciu tric mach thang khong nhanh (n-parafin), dang cau tric nhanh thi rat it trong
d6 ham luong céc i-parafin c6 ciu tric isoprenoid c6 thé chiém dén 20-40% trong
tong sé cac dang dong phan tir Cy;-Ca. Pang cht y 14 vé cudi phan doan gasoil,
bt dau c6 mat nhimg hydrocacbon n-parafin c6 nhiét d6 két tinh cao, khi két tinh
cac parafin s€ tao ra mot bd khung phan tir, nhiing hydrocacbon khac con lai &
dang 10ng s& nim trong d6, vi vdy, néu cic n-parafin rin ndy c6 nhiéu, ching s&
lam cho c4 phan doan mét tinh linh dong tham chi co thé lam dong dac lai ¢ nhiing

nhiét do thap.

Nhiing hydrocacbon cac loai naphten va thom trong phian doan nay bén
canh nhiing loai ¢ cau tric mot vong va ¢ nhiéu nhanh phu dinh xung quanh con
c6 mit cac hop chit 2 hodc 3 vong. Trong phan doan kerosen, cac hop chét

naphten va aromatic 2 vong chiém phan 16n, con trong phan doan gasoil, cac hop
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chat naphten va aromatic 3 vong lai ting 1én. Ngoai ra trong kerosen ciing nhu
trong gasoil dd bat ddu c6 mit cac hop chat hydrocacbon co cdu trac hdn hop giira

vong naphten va aromatic nhu tétralin va cac dong dang cua chung.

Néu nhu trong phan doan xang, luu huynh dang mercaptan chiém phan chu
yéu trong sb cac hop chét luu huynh & d6, thi trong phan doan kerosen loai luu
huynh mercapten da giam di mot cach rd rét, va vé cudi phan doan nay, hau nhu
khong con mercaptan nita. Thay thé vao d6 13 luu huynh dang sunfua va disunfua,
cling nhu lvu huynh trong cac mach di vong. Trong sd ndy, cac sunfua vong no (di

vong) 1a loai c6 chu yéu ¢ phan doan kerosen va gasoil.

Céac hop chit chtra oxy trong phan doan kerosen va gasoil ciing ting dan
1én. Pic biét & phan doan nady, cac hop chét chira oxy dudi dang axit, chu yéu 1a

axit naphtenic c6 rat nhiéu va dat dén cuc dai & trong phan doan gasoil.

Ngodi céac axit, cac hgp chat chira oxy trong phan doan kerosen va gasoil

con co cac phenol va dong dang ctia chung nhu crezol, dimetyl phenol.

Céc hop chat cua nito trong phan doan nay ciing c¢6 it nhung chung cé thé
nam dudi dang cic quinolin va déng dang, hodc cac hop chat chtra nito khong

mang tinh bazo nhu Pyrol, Indol va cac dong dang cta nod.

Trong phan doan Kerosen va gasoil bat dau c6 mit cac chat nhya. Trong
phan doan kerosen ) lugng cac chit nhua rit it, trong lugng phan tir cua nhya con
thap (200-300) trong phan doan gasoil s6 luong cac chat nhya co ting 1én mot it,
trong lugng phan tir cia nhya ciing cao hon (300-400). N6i ching cac chat nhya
ctia ddu mo thuong tap trung chu yéu vao cac phan doan sau gasoil, con trong cac

phan doan nay s luong chung rét it.
I1.1.3. Phén doan dau nhon.

Phan doan dau nhon véi khoang nhiét d6 so6i tr 350-500°C bao g@)m

nhimg hydrocacbon c6 sb nguyén tir cacbon trong phén tir tir Cy-Css (hodc 40).
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Nhirng hydrocacbon trong phan doan nay c6 trong luong phén tir 16n, ¢ cdu trac

phtic tap, dac biét 1a dang hén hop tdng 1én nhanh.

Nhitng hydrocacbon parafin dang thing va nhanh, n6i chung it hon so véi
céc hydrocacbon loai naphten, aromatic hay lai hop, ngay cé trong nhiing dau mo

thudc ho parafinic ciing thé.

Céc iso-parafin thuong it hon cac n-parafin. Cac iso-parafin thuong c6 cau

trac mach dai, it nhanh, va cac nhanh phu chii yéu 1a gdc metyl.

Céc hydrocacbon loai naphten c6 18 1a loai chiém da phan trong phan doan
nay, sé vong cac naphten nay c6 tir 1 dén 5, d6i khi c6 9. Nhung vong naphten lai
thudng c6 nhiéu nhanh phu, nhitng loai naphten 1 vong thuong c¢6 nhanh phu dai
va cau tric nhanh phu nay thudc loai it nhanh. Khi nghién ciu sy phan b
hydrocacbon loai naphten va iso-parafin trong phan doan dau nhon da duoc loai
cac n-parafin va hydrocacbon thom cta 1 loai dau mo thudc ho trung gian, cho
théy cac naphten chiém phﬁn 16m, trong do nhiéu nhat 1a nhirng loai 2, 3,4 va 5

vong.

Thanh phan naphten va iso-parafin trong phan doan dau nhon d3 kht n-

parafin va thom cua dau mo ho trung gian.

Loai hydrocacbon % thé tich
- Iso-parafin 26
- Naphten 1 vong 8
- Naphten 2 vong 15
- Naphten 3 vong 15
- Naphten 4 vong 13
- Naphten 5 vong 11
- Naphten 6 vong 7
- Naphten 7 vong 3
- Naphten 8 vong 1
- Naphten 9 vong 1

Céc hydrocacbon thom & phin doan dau nhon 13 nhitng loai ¢6 1, 2 va 3
vong thom, con loai 5 vong thom trd 1€n c6 rat it. Dai bo phan céc aromatic trong

phan doan dau nhon déu nam duéi dang lai hop véi vong naphten.
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Trong phan doan dau nhon, cac hop chit khac ngoai hydrocacbon ciing
chiém phan dang ké. Hau nhu trén 50% luong luu huynh cta dau mé déu tap trung
vao phan doan dau nhon va cin. Cac hop chit cia luu huynh trong phan doan nay
chu yéu la cac sunfua, diunfua, cac sunfua di vong, hodc sunfua ndi véi cac vong

thom 1 hay nhéu vong ngung tu v6i vong naphten, cac tiophen nhiéu vong.

Nhitng hop chét cta nito, néu nhu trong cac phan doan trude chu yéu l1a
dang pyridin va quinolin, thi trong phan doan ndy, ngoai cic dong ding cua
pyridin va quinolin, con ¢6 ca cac pyrol, cacbazol va nhitng dong ding cua ching
v6i s6 luong kha 16n.

Trong phan doan dau nhon, con c6 mit cac hop chit co kim, chira cac kim
loai nhu V, Ni, Cu, Fe.. ..Tuy vay, cac phuc chét nay thuong tap trung dai bd phan

trong phan cin Gudron.

Cac hop chat chia oxy nim trong phin doan dau nhon 13 cic axit
naphtenic, cic axit asphaltic. SO luong cic axit naphtenic trong phan doan nay it
hon so vé6i trong phan doan gasoil. Pic diém cia cac axit naphtenic ndy 13 phan
hydrocacbon cta chung 13 loai nhiéu vong, hodc 1a nhiéu vong naphten, hoic 1a
nhiéu vong naphten va thom lai hop. Axit asphaltic ciing c6 thé duoc xem nhu mot
axit poli naphtenic vi chung ciing ¢6 ciu tric nhiéu vong thom. Tuy nhién, dang

axit asphaltic thudng nam cht yéu trong phéan cin gudron.

O phan doan dau nhon, cac chat nhya va asphalten c6 mat véi so6 lugng

dang ké, va tang rat nhanh vé cubi phan doan nay.
11.1.4 Can Gudron

Cian gudron 1a phan con lai ¢6 nhiét do soi trén 500°C. O day tap trung
nhitng hydrocacbon c6 sd nguyén tir cacbon trong phéan tir tir Cy; tré 18n, c6 thé
dén Csy-Cgo, thAm chi cling c6 thé 1én dén Cg,. Vi thé cu tric cac hydrocacbon
nay rat phuc tap, cdu trac cha yéu cua cac hydrocacbon ¢ dy 1a loai c6 hé vong

thom va naphten nhiéu vong ngung tu cao. Nhitng hydrocacbon nay c6 trong cin
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gudron, hop thanh mot nhdm goi 14 nhom dau nhon ning (c6 thé goi tit 1a nhom
dau) trong can gudron. Nhom cac chat dau nay hoa tan tdt trong cac dung moi nhu
xdng nhe n-pentan hay iso-pentan, nhung khong thé tach ching ra bang cach ding
cac chat hap phu nhu than hoat tinh, silicagel, dat sét, vi cac hydrocacbon 14 nhiing
chét khong cuc. Khac v6i nhom dau, nhdm nhura c6 trong cin gudron ciing hoa tan
t6t trong nhitng dung mdi vira ké trén, song vi chiing 1 nhimg chét c6 cyc manh
nén dé dang hip phu trén cic chat hip phu ran nhu silicagel, dat sét, than hoat tinh.
Cho nén, bang cach nay dé dang tach nhom céc chit dau ra khoi nhom céac chit
nhua. Cac chit nhwa & trong can gudron c6 trong lugng phan tir rat cao (700-900),
ddng thoi chira nhiéu S, N, O. trong cin gudron, tit cic chit asphalten ctua diu mo
déu nam ¢ day, vi vy chung dugc xem 1a mot thanh phan quan trong nhit cta
gudron. Cac chit nhua va asphalten trong cin gudron ciing dong thdi chira rat
nhiéu cac nguyén t6 O, N, S, cho nén chinh nhya va asphalten 12 nhitg hop chét
chtra O, N, S cua phan doan nay. Ngoai cac chit ké trén, trong cin con tap trung
cac phuc chat co-kim, hau nhu tit ca kim loai chua trong dau mo déu nim lai

trong can gudron.

Ngoai 3 nhom quan trong (dau, nhua, asphalten), trong cin gudron ctia dau
mo thu duge khi chung cat con thdy mot nhom chat khac: cacben va cacboid.
Trong dau mo nguyén khai, cacben va cacboid khong c6, nhung khi chung cét dau
mo, trong phan cin gudron clia nd xuat hién cac chat cacben va cacboid, s6 lugng
cac chat nay khong nhiéu. Tuy nhién néu cian gudron dugc oxy hod bang cach thoi
khong khi, thi lvong cacben va cacboid tao ra rat nhidu. Cacben va cacboid trong
cling gidng nhu asphalten, nhung rin va mau sim hon, khong tan trong cic dung
mdi théng thudong, ngay nhu dung méi c6 thé hoa tan asphalten nhu benzen,
cloroform. Cacben chi hoa tan rét it trong CS,, tan trong pyridin, con cacboid thi
gidng nhu mot s6 vt liéu cacbon trong thién nhién (Graphit, than) né khong tan
trong bat cr dung moi nao. Cacben va cacboid vi thé dugec xem nhu san pham

ngung tu sau thém cua asphalten dudi &nh hudng ctuia nhiét do va oxy.
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I1.2. Quan hé giira thanh phan va tinh chét ciia cac phan doan diu mé.

Trong nhitng phin doan dau mé déu c6 2 thanh phan quan trong: cac hop
chét ctia hydrocacbon va nhitng hop chit khong thudc loai hydrocacbon (cac hop
chat S, O, N cac chat nhya-asphalten, cac phitc co kim). Hai thanh phan nay c6
anh hudng 16n dén tinh chét cac phan doan khi sir dung chung vao cac muc dich
khac nhau. Vi vy, khi xét m6i quan hé giira thanh phan va tinh chéat sir dung cta

cac phan doan dau mo 1a vo cung quan trong.

Trong thanh phéan cac hop chit hydrocacbon, ¢é loai hydrocacbon khi nim
trong phan doan thi c6 anh hudng rat tot dén tinh chat sir dung ctia phan doan do,
nhung khi nim vao phan doan khac thi lai c6 anh huéng xau dén tinh chét sir dung
cua phan doan do6. Thi duy, cac n-parafin, khi nam trong phan doan xang, khi nam
trong phan doan xing, lam cho xing c6 chit lvong xau khi phan doan nay duoc st
dung dé san xuat nhién liéu cho dong co xing, ngugc lai trong khi phan doan
gasoil co nhiéu n-parafin, ching s& lam cho phan doan d6 c6 chét luong tbt khi
phan doan nay sir dung dé san xuit nhién liéu cho dong co diezen. Trong phan
doan dau nhon, néu c6 nhiéu parafin ngudi ta phai loai bo chung ra vi chiing 1am
cho dau nhon khi san xudt ra tir phan doan nay rat dé bi mat tinh linh dong ¢ nhiét

d6 thap vv...

Trong thanh phan cic hop chat khong thudc loai hydrocacbon hau hét
ching c6 anh huong xau dén tinh chat sir dung cta cac phan doan nhu cac hop
chit S, 0,, N,, cac phtic co kim, cac chat nhya-asphalten, nhung nhya va
asphalten néu c6 nhiéu trong cin gudron thi chung lai ¢ anh huéng tét dén tinh

chit cua can khi cin nay dugc str dung dé san xuét nhya duong ...

I1.2.1. Quan hé giiva thanh phdn va tinh chit sir dung ciia phén doan xding.
Phan doan xang cua dau mé dugce su dung vao 3 muyc dich chinh sau:
- San xuét nhién liéu dung cho dong co xing

- San xuit nguyén liéu ding cho coéng nghiép hoa dau
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- San xuat dung moi cho cong nghiép va cho cac muyc dich khac

Tuy theo muc dich sir dung ma nhiing thanh phan c6 mat trong phan doan
xang s€ c6 nhitng d&nh hudng khac nhau.

I1.2.1.1.Tinh chdt cia phdn doan xang khi duoc sir dung dé san xudt nhién liéu
a. Nguyén tic 1am viéc ctia dong co xing

Pong co xing 13 mot kiéu dong co ddt trong chay bang xing nham thuc
hién sy bién doi nang lugng hod hoc cua nhién li¢u khi chay trong dong co thanh
ning luong co hoc dudi dang chuyén dong quay.

C6 rat nhiéu cach phan loai dong co khac nhau, khi quan tdm téi sé hanh
trinh ctia piston trong mot chu trinh thi dong co dugc chia thanh 2 loai dong co hai
thi (ky) va dong co bon thi.

Ngay nay hau hét cac dong co str dung trong cong nghiép hay linh vuc giao
thong véan tai déu 1a dong co bon thi. Vi vay ¢ day ta sé nghién clru nguyén tic
hoat dong cua loai dong co nay.

So d6 nguyén 1y hoat nhu trén hinh sau:

Truc khuyu
Thanh truyén
Piston

Xupap xa

Bugie

6. Xupap nap

DCT: Diém chét trén
DCD: Piém chét dudi

Al S

So db nguyén Iy hoat dong cua dong co xing

10
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Dong co lam viéc theo 4 ky nhu sau: huat, nén, chdy no sinh cong va xa.

Ky hat: Piston tir vi tri diém chét trén xubng vi tri diém chét dudi, xupap
nap mo ra con xupap xa dong, hon hop nhién liéu va khong khi sau khi di duoc
chuan bi trong bo ché hoa khi véi mot ty 1é thich hop dugc dua vao xilanh cua

dong co qua xupap nap.

Ky nén: Sau khi dén diém chét dudi, piston di nguoc 1én trén, khi ndy ca
hai xupap déu dong lai, hdn hop cong tac trong xilanh bi nén do d6 nhiét o va ap
suét co thé ting cao, ap suit trong xilanh ting 1én 5-15kg/cm” con nhiét dd c6 thé
dén 300-425°C. v6i diéu kién nhiét d6 va 4p suat nhu vay dong thoi véi su co mit
ctia oxy khong khi cac hydrocacbon c6 trong thanh phan ctia xing déu bi bién doi
sdu sac va voi nhiéu mirc do khic nhau theo chiéu huéng bién thanh cac hop chat

chtra oxy khong bén vitng (cic peroxyd, cac aldehyd v..v..).

Ky chdy va gidn né sinh céng: Dén cudi qua trinh nén, nén dién diém lira,
lac d6 hon hop nhién li¢u tirc khic bi dot chay mot cach manh liét. Tuy nhién su
chay bao gio ciing bt dau tir nén dién va qua trinh chay khong phai dong thoi
trong ca khong gian xilanh ma, theo timg 16p lan dan ra trong khip xilanh tao
thanh mot mit ltra lan truyén. Biy gio hdn hop nhién liéu trong xilanh coi nhu
duoc chia 1am hai phan. Phan nam & khu vuc phia trong mat ltra, & ddy chi yéu
chtra cac san vat cua cac hydrocacbon da bi chdy tao ra nhi¢t do cao va ap suét cao
trong xilanh, phan nim & khu vuc phia ngoai mit lira, & diy bao gom nhiing nhién
liéu chura bdc chay, nhung chiu mot nhiét 4o cao va 4p suit cao do qua trinh chay
¢ khu vyc phia trong mat Itra tao ra, nén da ¢ trang thai san sang bdc chay khi mat
lira lan truyén hét khong gian xilanh. Két qua ciia qua trinh chay trong xilanh la
tao ra nhiét d0 cao va do do ap Sut trong xilanh c6 thé 1én dén 25-50kg/cm2. Nho
vay piston bi day di chuyén tir vi tri diém chét trén xudng diém chét dudi, thuc
hién qua trinh gian nd sinh cong, lam chuyén dong co ciu thanh truyén truc khuyu

cua dong co.

11
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Ky xd: Sau giai doan gian nd sinh cong, xupap thai md ra, piston di tir diém
chét dudi 1én diém chét trén, thuc hién qua trinh dudi san vét chy ra ngoai, dé
chuén bi nap hon hop cong tac méi vao xilanh thuc hién tiép tuc mot chu trinh lam
viéc moi.

Tom lai, mdt chu trinh lam viéc ctia dong co xang bao g6m 4 giai doan
(hodic con goi 1a 4 hanh trinh): giai doan nap hon hop nhién liéu va khong khi
trong xilanh, giai doan nén hon hgp nhién liéu va khong khi trong xilanh, giai
doan d6t chay nhién liéu va gian no sinh cong, giai doan thai san vat chay ra
ngoai.

b. Qua trinh chay kich nd trong dong co xing

Qua trinh chay trong dong co xing dugc xem 13 binh thudng néu cac mit
lira lan truyén trong xilanh vé6i tbc do déu din khoang 15-40m/sec. Nhung khi mit
Iira lan truyén v&i van téc qua 16n, nghia 13 sy chdy xdy ra hau nhu cing mét luc
trong xilanh ngay sau khi nén dién diém lira, qua trinh chay nay dugc xem nhu

khong binh thudng va duoc goi 1a hién tugng chay kich nd.

Ban chét cua hién twong chay kich nd nay rat phirc tap, c6 nhiéu quan diém
giai thich khac nhau, nhung nguyén nhan cta né chinh 13 do qué trinh bién dbi hoa
hoc mét cach sdu sic cua nhién liéu chua bi chay nam trong khu vuc phia trudc
mit lira. O day, nhiét do cao do buc xa cua mat ltra vi vay ap suit cling tang 1én rat
16n. Trong diéu kién nhu vay, nhiing hydrocacbon it bén vé&i nhiét thi s& bi phan
huy, nhitng hop chét nao dé bi oxy hoa nhat thi tao ra nhiéu hop chat chira oxy
nhu céc axit, ruou, aldehyd, xéton. Tuy nhién hop chit chira oxy kém bén nhét
dang cha ¥ 1a cac peroxyd va cac hydroperoxyd. Co6 1& chinh nhitng hop chat
khong bén nay 1a ngudn gdc giy ra cac phan tng chudi dan dén su ty oxy hoa va

tu boc chay ngay trong khong gian trude mit lira khi mit lira chua lan truyén dén.

Nguoi ta nhan thay, néu xang chi chira chu yéu cac n-parafin thi no6 rat de bi

oxy hoa ngay & nhiét d6 thap nén khi ching nam trong khong gian phia ngoai mat

12
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lira, chiing da bi oxy hoa manh liét, tao nhiéu san pham trung gian dua dén hién
tuong kich nd. Nguoc lai ddi v&i cac nhién liéu chi chira chu yéu cac i-parafin,
aromatic, né chi bi oxy hoa khi ¢ nhiét d6 cao, nén khi nim trong khong gian phia
ngoai mit Itra, ching van bi oxy hoa cham chap, cic san pham trung gian khong
bén duoc tao ra it cho nén khé gay ra hién tuong kich nd, hodc c6 kich nd cling
yéu ot.

Khi nhién liéu dong co bi chay kich né mit lira lan truyén véi van tdc rat
nhanh (cos thé dat 300m/sec) nhiét do rat cao, ap sudt tang vot kem theo hi¢n
tugng nd, tao nén cac séng xung kich dap vao xilanh piston gy nén nhiing tiéng
g6 kim loai khac thudng. Do vy ma bi ton hao cong suit, dong co qua noéng, va
giam nhanh tudi tho tao nhiéu chat doc trong khoi thai ciia dong co. Qué trinh
chay bi kich n6 nhu vay chu yéu phu thudc vao thanh phan cua nhién liéu, do d6
tinh chét ctia nhién liéu c6 kha ning chéng lai su kich n6 khi chay trong dong co
xang duoc xem 1a mot tinh chit quan trong nhat.

c. Anh hudng cia thanh phan hydrocacbon dén qua trinh chay trong dong co xing

Kha ning chdng kich n6 khi chay trong dong co cua cac hydrocacbon thay
ddi khac nhau tuy theo loai va tuy theo dic diém cau trac cua né.

Déi véi hydrocacbon parafinic

- Khi c6 ciing mdt cdu tric loai thang, thi mach cang dai cang d& bi chay
no, kha nang chéng kich no cang kém.

- Khi tang sd lugng nhanh phu dé giam chiéu dai mach thi kha ning
chéng kich nd lai ting 1én. Nhu vay céc i-parafin bao gio ciing c¢6 kha
ning chdng kich nd cao hon cic n-parafin c6 ciing mot sé nguyén tir
cacbon twong tmg, dong thoi cac i-parafin nao trong sé d6 cang co nhiéu

nhém metyl, kha ning chéng kich no cang cao.

13
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D061 voi cac i-parafin, khi mach nhanh cang chuyén vao gitra mach, tic
cang lam cho cau truc phan tor thém gon gh€ cang c6 kha nang chong

kich no cao.

Doi voi cac olefin:

Kha nang chong kich n6 cta cac olefin nam trung gian gitra n-parafin va

i-parafin.
Tang chiéu dai ciia mach cacbon, kha nang chong kich n6 cang giam.

Khi c6 cung mot chiéu dai mach cacbon nhu nhau, nhung khi n61 doéi

cang chuyén dan vao gitra mach, kha nang chong kich no6 cang tang lén.

Cac olefin c6 mach nhénh cling c6 kha nang chong kich n6 cao hon cac

loai mach théng.

Cac olefin khong ké dén vi tri ciia n61 doi, cling nhu kich thudc phan tir
cua no, khi ching c6 mach cacbon no v&i d§ dai nhu nhau, kha nang

chong kich nd cua chung van nhu nhau.

Céc diolefin (trir 1-3 butadien) ciing c6 kha nang chéng kich n6 cao hon
cac n-parafin trong tng. Khi ndi doi chuyén vao gitta mach, ciing nhu
khi noi d6i nam lién hop véi nhau (cach déu) kha niang chéng kich nd

tang 1én.

Doi véi cdc naphten:

Kha ning chong kich n6 kém hon so véi cac olefin mach thang ¢ clng
s& nguyén tir cacbon (chi trir cyclopentan co kha nang chéng kich nd
cao hon cac déng phan a-olefin Cs). Khi sb vong naphten ting 1én kha
nang chéng kich nd cang kém.

Khi ¢6 nhiéu nhanh phu ngén, thi kha ning chdng kich nd tét hon so vai
naphten c6 nhanh phuy dai, voi s cacbon trong nhanh phu bang tong s6

cacbon trong cic nhanh phu ngin. Vi tri cac nhanh phu dinh vao déu ¢
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vong naphten khong anh huong miy dén kha ning chdng kich nd cua
no.
- Khi nhanh phu cta vong naphten 13 mach nhanh thi kha ning chdng

kich n6 s€ nang cao.

- Dbi véi cac vong khong no (cyclolefin) kha ning chdng kich nd cao hon

dbi v&i vong naphten tuong tmg.
Déi véi cdc hydrocacbon thom:
Day 13 hop chat c6 kha ning chdng kich n6 cao nhit so véi tt ca cac loai.

- Khi vong thom c¢6 thém nhénh phu ma sé nguyén tir ctia nhanh phu
chua qua 3, thi kha ning chéng kich n cang cao, sau d6 néu nhanh phu
dai hon, thi kha niang chdng kich n6 lai cang kém di. Tuy nhién, khi
nhanh phu 1a mach nhanh thi kha ning chéng kich nd lai ting.

- Khi vong thom c6 chira cang nhiéu gdc metyl thi kha nang chéng kich
nd cang tdt, nhu toluen, xylen, mezitilen c6 kha nang chéng kich nd rat
cao. Tuy nhién néu vong thom da c6 mach dai thi viéc dua thém cac
nhom thé metyl vao vong thom c6 hiéu qua khong dang ké. Mic du vay,
néu nhanh phy 12 mach nhanh (nhu iso-propylbenzen, iso amylbenzen)
thi viéc duwa thém nhém thé metyl vao vong thom lai c6 kha ning 1am
ting cao kha ning chéng kich nd.

- Vi tri ctia cac nhanh phu ciia vong thom c6 anh huéng dén tinh chéng
kich n6. Khi khoang cach giira cic nhanh phu cta vong thom cang xa,
thi kha nang chong kich nd cang 16n.

- Khi nhanh phu cta vong thom cé ndi doi, thi kha nang chéng kich nd

cao hon vong thom c6 nhanh phu khong c6 ndéi do6i tuong tng.
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Nhu vay, kha ning chdng kich nd cua cac loai hydrocacbon voi ciu triic
khac nhau, déu c6 pham vi thay ddi rat 16n c6 thé sip xép thir tu theo chiéu giam

kha nang chong kich nd cua cac hydrocacbon nhu sau:

Aromatic > olefin ¢6 mach nhanh > parafin c6 mach nhanh > naphten c6

mach nhanh khéng no > olefin mach thang > naphten > parafin mach thang.

Pé dic trung cho kha ning chong kich nd cua xing, nguoi ta dua ra khai
niém chi sd octan, d6 1a dai luong quy wéc duoc tinh bang phan tram thé tich cua
iso-octan (loai 2,2,4-trimetylpentan: CgH,g) trong hon hop cia n6 véi n-heptan (n-
C,H6) khi hdn hop nay c6 kha ning chéng kich nd twong dwong voi xing dang
xem xét. Trong d6 iso-octan 13 cdu tir c6 kha ning chdng kich nd 16n nén chi sd
octan ctia n6 dugc quy udc bang 100 con n-heptan 13 cdu tir c6 kha ning chong
kich n6 kém nén chi sé octan cta né duoc quy uéc bang 0. Nhu vay, tri sb nay

cang lon, cang c6 kha nang chong kich no cao.

N6i chung, trong thanh phan phan doan xing ctia diu mé ham luong cac
cAu tir ¢ tri sO octan cao thudng rét it. Vi vay phan doan xing ly tryc tiép ra tir
dau mo thuong khéng dap tng yéu cau vé kha ning chdng kich nd khi sir dung
1am nhién liéu cho dong co xdng, chiing c6 tri s octan rat thap (tir 30-60) trong
khi d6 yéu cau tri s6 octan cho dong co xing phai trén 70. Do d6 dé c6 thé sir dung
duoc, phai ap dung cac bién phap nhim nang cao kha ning chdng kich nd cua
xang lay truc tiép tir ddu mo (xdng chung cét truc tiép). Nhitng bién phap cha yéu

\

la:

- Dung phwong phdap hoda hoc dé bién d6i thanh phan hoa hoc cua xang,
nham tdng thanh phﬁn cac hydrocacbon co tri sb6 octan cao. Thi dy, st dung qua
trinh dong phan hoa cac n-parafin ¢ trong phan nhe cua xing (Cs-Ce) dé bién
thanh cac parafin twong ung (i-Cs, i-Cg), hodc st dung qué trinh thom hoa cac
parafin, naphten c6 trong phin ctia xing ning (Ce-C;o) dé tao thanh cac aromatic

tuong Ung (qua trinh nay con dugc goi 1a qué trinh Reforming).

16



Simpo Kbambégitedmh phiogresiel Yeition dim ehwedsithgopoodiu mé

- Phwong phdp dung phu gia tirc 13 cho thém vao xang mot sd hoa chit c¢6
tac dung han ché qua trinh oxy hoa cac hydrocacbon truéc khi chay trong dong co,
thi du tetraetyl chi, tetrametyl chi. Nhitng chat ndy khi pha thém vao xing c6 kha
nang két hop voi cac hop chét trung gian hoat dong (Peroxyt), do d6 1am giam kha
ning bi chay kich nd, két qua 1a tri s6 octan thuc t& duoc ting 1én. Co ché nay
duogc giai thich qua phan ung: tetraetyl chi (hodc tetrametyl chi) bi phan hiy trong
xilanh tao ra chi (nguyén tir Pb) va bj oxy hod thanh oxit chi rdi tiép tuc tac dung

vo1 cac Peroxyt hoat dong vira tao ra, bién d6i chung sang dang khong hoat dong :
R-CH; + O, —»R-CH,O0H (hoat dong)
Pb + O, —» PbO,
R-CH,00H + PbO, —» R-CH=O + PbO + H,0 + 1/2 O,

Vi trong san pham c6 tao ra PbO dé& bj bam trong xilanh, xupap, nén dién,
dong thanh cac 16p can 1am hu hong cac chi tiét d6 nén thuong dung tetraetyl chi
du6i dang mot hdn hop voi dibromua etylen (diclorua etylen) dé cho c6 thé
chuyén cac dang PbO dang rin sang dibromua (hoic diclorua) Pb dang bay hoi va
nhd vay ching dé dang theo san vat chay thai ra ngoai. Hon hop gdm tetraetyl chi
va dibromua etylen dugc goi la nude chi. Vi nudc chi rat doc, nén dé dé nhan biét
cac loai xang cho pha nudc chi hay khong, thudng trong nude chi c6 thém mot sb

chat nhuoém mau, dé khi pha vao xang, lam xang c6 mau sac quy udc dic trung.

Mot ddc diém dang chu y khi st dung nude chi dé ting kha niang chong
kich nd cua xing 1a hiéu qua khong phai hoan toan gidng nhau ddi voi bat ky

thanh phan nao trong xing. Tinh chit nay duoc goi 1a tinh tiép nhan nudc chi.

Tinh tiép nhan nuéc chi cua cac hydrocacbon parafinic cao nhét so voi tat
ca cac loai hydrocacbon khac. D6 tiép nhan nuée chi cua cac hydrocacbon olefinic
va diolefinic 1a thap nhat. Cac naphten c6 do tiép nhan nudc chi kém hon cac
parafin. Con dbi vé6i cac hydrocacbon thom, thi d6 tiép nhan nuée chi co phirc tap

hon, thi du c6 chat thi ¢6 hi¢u (g 4m, nghia 14 lai 1am giam kha ning chong kich
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nd, c6 chét thi lai c¢6 hidu tmg duong, nghia 1a duoc cai thién kha ning chdng kich
n6. Thi du ddi v6i benzen thém nudc chi gdy nén higu tng 4m, nhung ddi véi
toluen, etylbenzen, n-propylbenzen, n-butylbenzen thi hi¢u img duong va do ti¢p
nhan nudc chi cia né cling gan nhu cac parafin. Khi mach nhanh c6 cau tric iso,
thi tinh tiép nhan nude chi c6 thip hon. Nguyén nhan cia tit ca hién tuong trén chi
la do cac hydrocacbon cé ciu tric khac nhau, khi bi oxy hod, chay va nd khong

theo cung mot co ché, ma theo nhirng co ché khac nhau.

N6i chung, dbi v6i cac phan doan xang 13y truc tiép tir ddu mo déu co tinh
tiép nhan nude chi cao, dic biét ddi v6i xang 1ay tir dau ho parafinic. Vi vay c6 thé
ché tao xdng c6 tri sd octan theo yéu cdu vira phai bang cach pha thém nuéc chi
vao nhing loai xing ndy. Tuy nhién, khong phai do ting tri s6 octan cir ty 1¢ theo
s6 luong nude chi thém vao, ma do ting ndy chi dang ké khi cho mot sb luong rat
it ban dau, con nhiing lugng thém vé sau thi do ting sé it dan di. Néi chung thém
nuéce chi vao mot luong qua 3mml/kg xing thi khéng co hiéu qua gi dang ké nira
ma lai con c6 tac hai 1a gay 6 nhiém moi truong cang ning thém.

Thuc té hién nay loai phu gia nay khong duoc phép st dung vi n6 1a mot

chat gay nhi€u doc hai cho con ngudi va moi truong sinh thai.

- Phwong phdp ding cic ciu tir cho chi so octan cao dé phéi trén: Thyc
té phuong phap nay hién nay dugc quan tim va st dung rat nhiéu, nguoi ta pha

tron vao xang mot sd cac chat co chi sb octan cao nhu ethanol, MTBE, ETBE . . .

d. Anh hudng cua thanh phan phi hydrocacbon dén qua trinh chay ciia nhién liéu

trong dong co xang

Trong thanh phan cac hop chat khong thudc loai hydrocacbon cé trong
phan doan xing, thi cac hop chat cta luu huynh 1a dang chi y nhat, vi chung gay
ra nhiéu tac hai trong qua trinh bao quan va str dung. Luu huynh trong xang ton tai
& dang mercaptan ddy 1a hop chat c6 kha ning gdy dn mon céc thiét bi chira, mit

khac khi bi d6t chay chiing tao ra khi SO, sau dé mot phan chuyén thanh SO;, khi
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nhiét d6 giam xudng cac khi nay c6 thé két hop v6i hoi nude tao thanh cac axit
tuong Gmg, d6 13 cac axit manh c6 kha ning gy dn mon rat 1én. Ngoai ra hop chét
nay c6 mui rat khé chiu.

I1.2.1.2. Tinh chét phan doan xing khi dwoc siv dung lam nguyén ligu hod dau.

Phin doan xing khi duoc sitr dung 1am nguyén liéu hod dau con goi 1a
naphta. Bang cic qua trinh hoa hoc khac nhau ngudi ta c6 thé thu duoc cac
hydrocacbon thom (Benzen, toluen, xylen) va cac olefin nhe (etylen, propylen,

buten)
a. San xuét hydrocacbon thom (BTX)

O nha may loc dau thi qué trinh reforming xtc tic nhim muyc dich 13 san
Xuat xang co tri s6 octan cao. Trong thanh phan cta san pham nay cé chira mot
ham luong 16n cac aromatic (khoang 30 - 60 %), do d6 nguoi ta c6 thé tinh ché san
pham cuia qua trinh nay nham muc dich thu nhan cac aromatic lam nguyén liéu cho
cong nghiép hoa dau. Vi vdy qua trinh reforming xuc tac con duogc sir dung trong

cac nha may hoa dau.

Nguyén liu chinh cho qua trinh nay la phan doan xdng ndng thu dugc tur
qua trinh chung cét khi quyén. Khi tién hanh qu4 trinh reforming thi c6 thé xiy ra

cac phan ung nhu sau:
Cdc phan vrng chinh

* Phan ung dehydro hod naphten tao aromatic twong trng

R R
- - +H.

= Chuyén hoa vong 5 canh thanh 6 canh sau d6 khir hydro tao aromatic

==
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= Phan tng dehydro vong hoé cac n-parafin tao naphten sau do tiép tuc khtr

b. Céac phan ung phu

= (Cdac phan tng dut mach tao ra olefin va céc paraffin c6 trong lugng phan

tir nho hon
= Cac phan Gmg dehydro hoa ngung tu cic aromatic tao ra cdc . . .

Ngoai nhitng phan tmg néu trén thi trong qua trinh reforming con xdy ra
nhiéu dang phan tmg khac nhu cac phan tmg ctia cac hop chat phi hydrocacbon,

hop chat olefin, hop chét iso parafin . . .

Qua trinh reforming ndy duoc tién hanh trén xtc tac hai chic P/ALO; hodc
Pt/Renit trong diéu kién nhiét d6 khoang 470°C - 540°C va ap suat hydro khoang
40 - 50 at.

Nhu vay néu trong phan doan xing ¢ 3 loai hydrocacbon chu yéu parafin,
naphten va thom thi kha niang cho hiéu suit hydrocacbon thom cao nhat khi ham
luong cac naphten va thom trong phan doan nhiéu nhat. Cac naphten vong 6 canh
dé dang chuyén thanh cic benzen va dong dang, con cac hydrocacbon thom noi
chung khong bi bién ddi. Chi nhitng hydrocacbon c6 nhanh phu dai c6 thé bi bé
gay nhanh phuy tao thanh benzen:

Do d6, phan doan xang khi sir dung lam nguyén liéu san xuat BTX phai
chtra tong ham luong naphtenic va aromatic trong phan doan cao, va trong thuc té
nguoi ta thuong do bang tong sé N + 2Ar (N: % naphten trong phan doan, Ar %
aromatic trong phan doan), phan doan xing ctia dau mo parafin c6 gia tri N + 2Ar
thap nhat nén cho hiéu suat BTX thap nhét, nguoc lai phan doan xing cta dau mo

ho naphtenic c6 gid tri N + 2Ar cao nhét, nén cho hiéu suit BTX la cao nhéat.
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Phén doan xidng bao gém cac hydrocacbon tir Cs-C . Nhu vy dé san xuét
BTX, chi can dung C¢-Cg, c6 nghia chi sir dung phan doan c6 khoang nhiét do so61
dudi day cua xang:

= 60-85°C: Phan doan chtra metyleyclopentan va cyclohexan cho hiéu suit

benzen cao nhét.
» 80-100°C: Phan doan chira naphten C; cho hiéu suat toluen cao nht.
= 10-140°C: Phan doan chta naphten Cg cho hiéu suat xylen cao nht.

Nhu vay phan doan cé khoang soi tir 60-140°C 1a phan doan dugc s dung
cho qué trinh Reforming nham san xuat benzen, toluen, xylen. Cac hydrocacbon

nam ngoai khoang sbi ny c6 trong xang s& khong c6 kha ning tao ra BTX.

I1.1.2.2. Anh hwéng ciia cdc thanh phéin khong hydrocacbon dén tinh chit ciia
phén doan xding khi sir dung dé sin xuit BTX

Khi dung phan doan xing dé san xuat BTX, phai tién hanh qud trinh
reforming trén xuc tac dudi ap suat cao ciia hydro. Chat xtic tic nay gdom hai phan,
kim loai trén chat mang c6 tinh axit thuong 1a hé Pt/AL,Os. Chat xtic tac nay rat dé
bi hong (ngd doc) trong trudng hop cé nhiéu thanh phan khong phai hyddrocacbon

trong xang nhu S, N, nudc, cac halogen, cac kim loai.

Céc hop chét cta S, trong diéu kién reforming dé dang bién thanh H,S
chinh H,S lai hﬁp thu rat manh trén trung tam Pt cua xuc tac, s€ canh tranh véi cac
naphten, lam cho kha nang khtr hyddro ctua céc naphten thanh cac hydrocacbon
thom giam xudng. Vi vay doi hoi trong phan doan xing dung dé san xuit BTX, S
phai it hon 10-15 phan triéu. Cac hop chat cua nito trong phan doan xang s& bién
thanh NH; trong diéu kién reforming, giy ngd doc cac trung tAm axit ctia chét
mang, nén s€ lam gidm hoat tinh cac phan ung kht hydro vong hod cia cac
parafin, dong phan hod vv...vi vay, chi cho phép ham lugng nito trong phan doan

xang duéi 1 phan triéu.
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Céc kim loai cling rat doc doi voi xuc tac reforming trong do Arsenic la
doc nhat. Ham luong Arsenic trong phan doan xang lam nguyén li€u sadn xuat

BTX phai dudi 0,05 phén triéu, Pb va Hg dudi 0,05 phan triéu.

I1.1.2.3. Thanh phan hydrocacbon ciia phéin doan xing dnh hwéng dén tinh

chit sir dung khi sin xudt cdc olefin thdp.

Pé san xuat cac olefin thap (etylen, propylen, butadien) thuong st dung khi
thién nhién hodc khi ddu mo giau etan va propan. Trong truong hop khong c6 khi
hydrocacbon, ngudi ta c6 thé st dung phan doan xing lam nguyén liéu. Qua trinh
san xuét cac olefin th?ip duoc thuc hién cha yéu dudi tac dung cua nhiét do rat cao

(700-800°C) & 4p suét thuong va duoc goi 1a qua trinh nhiét phan hay pyrolyse.

Trong thuc té qué trinh nay ton tai mot s nhuge diém nhu tao nhiéu cin,
cde. Do @6 dé khic phuc cac nhuoc diém nay ngudi ta thudng tién hanh qua trinh
nay véi sy ¢6 mit ctua hoi nudc khi d6 ap suit riéng phan cua cac hydrocacbon
trong moi trudng phan tng s& giam xudng do d6 giam duoc cac phan tmg tao cdc,

ngoai ra khi ¢ nhiét d6 cao thi cdc c6 thé tac dung voi hoi nude theo phan tng sau:
C + Hzohci — CO + H2

Qua trinh nhiét phan véi sy c6 mat cua hoi nudc dugc goi la qua trinh

crackinh hoi.

Nhu vay, duéi anh hudng cua nhiét do, cac hydrocacbon s& bi phan huy, tbc
dd phan huy nay xdy ra nhanh hay cham tuy thudc vao loai hydrocacbon. Cac
parafin 13 loai c6 do bén nhiét thip nhat, nén dé dang bi phan hay dudi tic dung

ctia nhiét, dut lién két C-C tao ra cac parafin va olefin c6 phén tir bé hon.

Céc parafin tao thanh néu trong luong phan tir con 16n thi ching tiép tuc bi
bé gdy mach nhu trén cho dén khi tao thanh parafin c6 trong lwong phan tir bé nhur
ethan, propan khi d6 qua trinh phan hily xay ra khong phai chii yéu ¢ lién két C-C

dé tao thanh phén tir bé hon, ma chu yéu 13 dat lién két C-H tao nén cac olefin

22



Simpo Kbambégitedmh phiogresiel Yeition dim ehwedsithgopoodiu mé

twong tng la etylen va propylen (chinh vi vy cac khi hydrocacbon 1a nguyén li¢u

t6t nhat dé san xuat cac olefin thap).

Céc hydrocacbon naphten c6 do bén nhiét nim trung gian giita parafin va
aromatic. Khi cac naphten c6 nhanh phuy, thi nhanh phu sé& bi bé gay dé cho olefin,

sau d6 cac vong naphten ciing bi pha v& dé tao thanh olefin va diolefin.

Céac aromatic c6 do bén nhiét cao nhat, nén su c6 mat chung trong thanh
phan xang lam nguyén liéu san xuét olefin 1am giam hiéu suat olefin thu dugc, mit
khac trong diéu kién crackinh hoi vong thom khéng bi phé v&, ma chi bi tach dan

hydro nén cang c6 kha nang ngung tu thanh nhiéu vong thom.

Nhitng aromatic ¢4 mach nhanh twong d6i dai, c6 thé bi bé giy, tao olefin
va dé lai nhanh phu ngan (toluen, xylen, stylen) rat bén, khong thé bi bé giy tiép
tuc. Mit khac nhitg nhanh phu nay c6 thé khir hydro, khép vong tao thanh véi
vong thom nhiéu vong ngung tu mai. Két qua khong tao ra olefin ma tao thanh

nhiéu san pham thom co trong lugng phan tir 16n va coc.

Nhu véy trong thanh phan ctia phan doan xing, chi c6 parafin va naphten 13
loai ¢6 kha ning tao nén céc olefin, trong d6 loai parafin 14 thanh phan quan trong
nhat. Khi phin doan xing vira dung lam nguyén liéu dé san xuit aromatic vira lam
nguyén lidu dé san xuat cac olefin nhe, thi thudng dung phan doan trung binh (60-
140°C) dé san xuét cac hydrocacbon thom, con phan doan nhe (40-60°C) va phan

doan nang (140-1800C) duoc sir dung lam nguyén li€u dé san xuét cac olefin nhe.

Néu phan doan xing ctia ddu mé ho naphtenic 13 nguyén liéu thich hop nhat
dé san xuét cac aromatic va it thich hop dé san xudt cac olefin, thi nguoc lai phan
doan xing cua dau mo ho parafinic lai 13 nguyén liéu thich hop nhat dé san xuét

cac olefin va it thich hop d€ san xuat cac aromatic.
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I1.1.3. Tinh chit ciia phén doan xing khi dwoc sir dung dé sin xudt dung moi

Dung moi dung trong cong nghi€p son, cao su, keo dan, trong cong nghiép

trich ly cac chit béo, ddu m& dong thuc vat, trong cong nghiép huwong lidu, duge

liéu, vv... ndi chung c6 rat nhi€u loai, c6 thé phan thanh may nhém sau :

- Dung moi loai parafinic nhu xang dung moi, hexan, heptan

- Dung méi loai aromatic nhu benzen, toluen, xylen, solvent naphtan

- Dung moi loai cac hop chét chira clo nhu cloroform, tetraclorua cacbon

- Dung moi loai cac hgp chat chira nito nhu amin, anilin

Bang cach dung phan doan xang cua dau mo c6 thé san xuat nhitng dung

moi parafin cho cac muyc dich str dung khac nhau. Phan doan xang cua cac loai dau

parafinic c6 chira nhi€u parafin nhe, do d6 s dung dé san xuat cac dung moi

parafin thich hop. Tuy nhién trong thanh phin cudi ciia phan doan xing, ham

lugng aromatic c6 tang lén, vi vy nhiing dung moi lay véi nhiét do soé1 cao co

mang ddc tinh cia dung moi aromatic nhe.

Thong thuong cac dung moi 14y tir phan doan xing cia ddu mo dugc iy

theo cac khoang soi hep nhu sau:

Cac dung moi lay tir phin doan xing ciia dau mé.

Loai dung moi

5 A 0
Khoang s61, "C

Muc dich sir dung

QMmoo w»

White spirit

40-100
60-80
70-100
95-103
100-130
100-160
30-75
135-205

Keo, cao su, téy vét m&

Trich ly dau, m&, chat béo, ché tao nudc hoa
Trich ly dau, md, chat béo, cong nghiép cao su
Khtr nude cua ruou

Cong nghiép cao su, son va tiy ban

Cong nghiép cao su, son tdy ban

Trich ly huong li€u, san xuét duge lidu

Dung m6i nang dung trong cong nghiép son va
Verni thay dau thong
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Thanh phan hydrocacbon thom trong cic dung méi ké trén noi chung la
thip (<5%). Nhitng dung méi c¢6 ham luong aromatic cao (40-99%) nhu solven-
naphta c6 thé san xuit tir ddu mo dugc, nhung khong phai ldy truc tiép tir phan
doan xang ma ldy tir san pham ning cta qua trinh reforming (xem bang 31, phan

C, thom ctia san pham reforming).

Thanh phan c6 hai trong dung méi 1a cc hop chat cia luu huynh. Vi cac
dung méi 1am keo, son, tiép xuc véi cac kim loai nén khi cé cac hop chat an mon
(nhu mercaptan) ching s€ gy an mon. Mat khac, khi dung lam dung moi cho son
(nhu white spirit) khi trong thahf phan son c¢6 cac mubi hodc oxyt chi, lvu huynh
s€ tac dung tao nén sulfua chi c6 mau den. Do do, ham lugng S chung trong dung
moi han ché & mire rat thap (<0,005%) va luu huynh dang hoat tinh phai hoan toan
khong cé.

IL.2. Quan hé giira thanh phan va tinh chét sir dung ciia phan doan Gas-oil.

Phén doan gasoil cta ddu mé duoc str dung chu chu yéu 1am nhién liéu cho
dong co diezel. Khac véi phan doan xdng, phan doan gasoil léy truc tiép tir ddu mo
1a phan doan duoc xem la thich hop dé san xuat nhién liéu diezel ma khong phai

ap dung nhirng qua trinh bién doi hoa hoc phtrc tap ca.

Dé c6 thé xem xét anh hudng ciia thanh phan hoa hoc ciia phan doan gasoil
dén tinh chit sir dung cua chung trong dong co diezel, trude hét cAn phai khao sat
nguyén tic lam viéc ctia dong co diezel va nhitng dic diém cta qua trinh chay cua
cac hydrocacbon trong dong co.

I1.2.1. Nguyén tic lam viéc ciia dong co diezel.

Pong co diezel 1am viéc ciling theo nguyén tic mot chu trinh gdbm 4 giai
doan (hoic 4 hanh trinh) nhu dong co xing nhung chi khic 12 & dong co xing, hon
hop nhién ligu - khong khi dugc boc chay trong xilanh sau khi nén dién diém Iia

con & dong co diezel, hon hop nhién li€u dugc dua vao xilanh dudi mot ap suat
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cao, & d6 khong khi da duoc nén trudc va da cé nhié¢t do cao, lam cho nhién li¢u

khi vao s& bdc hoi va tu chay.

Cu thé nguyén tic 1am viéc nhu sau: khi pitténg di tir diém chét trén xudng
diém chét dudi, van nap dugc mo ra, khong khi dugc hat vao xilanh. Sau d6 van
nap dong lai, pittong lai di tir diém chét dudi 1én diém chét trén, thuc hién qua
trinh nén khong khi. Do bi nén nhi¢t o khong khi ting 1én, co thé 1én toi 450-
500°C tuy theo ty sb nén cua dong co (ty sd nén 1a ty s giira thé tich xilanh khi
piston nam & diém chét dudi so voi thé tich cta xilanh khi piston ndm & diém chét
trén). Khi piston gan dén vi tri diém chét chét trén nhién liéu dugc bom cao ap
phun vao xilanh du¢i dang suong va gap khong khi & nhi¢t d§ cao va nhién li¢u s€
tu boc chay. Do két qua qua trinh chay, nhiét do ting cao lam ting ap suat, day
piston di tir diém chét trén xudng diém chét dudi thuc hién qua trinh gian nd sinh
cong co ich va duoc truyén dén thanh truyén-truc khuyu. Piston sau d6 lai di tir vi
tri diém chét dudi 1én diém chét trén dé dudi san vat chay ra ngoai qua van thai,
sau d6 van thai dong lai, van nap mo ra, piston di tir diém chét trén xudng vi tri

diém chét dudi thuc hién qua trinh nap, chuan bi cho mét chu trinh lam viéc maoi.

Nhu vay, néu dong co xing mudn ting cong suit bang cach ting ty sd nén
ctia dong co, bi vap phai hién twong chay kich n6 ciia nhién liéu da han ché nhiing
ty s6 nén khong cao 1am (10:1 hozc 11:1) thi nhién liéu diezel do khong s¢ qua
trinh chay kich nd, ma doi hoi ¢ nhiét d6 cao dé dé tu bbe chay, nén da cho phép
va doi hoi dong co diezel phai lam viéc vé6i ty s6 nén cao hon dong co xing (14:1
hodc 17:1). Vi vay cac dong co diezel cho cong suat 16n hon dong co xing, ma
ti€u hao nhién li€u cling mgt lugng nhu vay.

I1.2.2. Anh huwéng cia thanh phan hydrocacbon trong phin doan gasoil dén
qud trinh chdy trong dong co diezel.

Dic diém cta qua trinh chay trong dong co diezel 1a nhién liéu khong duoc
hdn hop trudc véi khong khi ngoai budng dot ma duge dua vao budng dot sau khi

khong khi da c6 mgt nhiét do cao do qua trinh nén. Nhién li¢u dugc phun vao duoi
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dang cac hat swong min, dugc khong khi truyén nhiét, va bay hoi roi bién ddi sau
d6 s& tu bdc chay. Vi vy, nhién liéu dugc dua vao xilanh s& khong tu boc chay
ngay, ma c6 mot khoang thoi gian nhét dinh dé chuén bi, khoang thdi gian nay chu
yéu 1a nham thyc hién mot qua trinh oxy hod sau sic dé c6 kha nang ty bbc chay.
Vi véy, khoang thoi gian nay dai hay ngin, phu thudc rit nhiéu vao thanh phan cac
hydrocacbon c6 trong nhién liéu, d& hay khé bi oxy hod trong diéu kién nhiét do
cua xilanh lic d6 khoang thoi gian nay dugc goi la thoi gian cam ng hay thoi
gian chay tré.

Thoi gian cam Gng cta nhién lidu cang ngin, qua trinh chdy cta nhién liéu
trong dong co diezel cang diéu hoa. Vi ring nhién liéu duoc dua vao xilanh dugc
thuc hi¢n trong mot khoang thoi gian nhét dinh, néu nhién liéu c6 thoi gian cam
tmg dai thi nhién liéu dua vao luc dau khong tu boc chay ngay, 1am cho sb luong
nhién li¢u chua lam vi¢c ¢ trong xilanh qua 16n, néu khi d6 hién tuong tu bdc chay
méi bat dau xay ra, s& 1am cho ca mot khdi lugng nhién liéu 16n cing bdc chay
ddng thoi, qua trinh chay xay ra voi mot te do gan nhu chay nd vi vay din dén ap
suat, nhiét do tang cao mot cach dot ngdt nén hau qua cua no6 cling g;ﬁn giéng nhu
hién tuong chéy kich nd trong dong co xing. Trong trudng hop do, cong suit dong
co s€ giam, dong co thai nhiéu khoi den, xilanh bi dong can nhiéu do sy phan huy
nhién li¢u.

Do d6, khac véi nhién liéu dung cho dong co xang, nhién li€u dung cho
dong co diezel phai c6 thanh phan hydrocacbon sao cho dé bi oxy héa nhit tic 1a
dé ty bdc chay nhat, nghia 1a phai c6 nhiéu thanh phan hydrocacbon n-parafin.
Nhiing aromatic va nhiing iso parafin déu 1a nhiing thanh phan lam ting thoi gian
chay tré cta cua nhién liéu va kha ning tu bdc chdy kém. Noi chung, nhitng quy
luat di khao sat ddi v6i thanh phan va ciu triic hydrocacbon anh huéng dén kha
ning chay kich nd trong dong co xing, déu dung trong trudng hop dong co diezel
nhung véi mot anh hudng nguoc trd lai: loai nao tét cho qué trinh chay trong dong

co xang, thi khong tt cho qué trinh chay trong dong co diezel va nguoc lai. Do
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d6, c6 thé siap xép theo thir tu chidu ting dan thoi gian chay tré cua cac

hydrocacbon trong dong co diezel nhu sau:

Parafin mach thiang < naphten < olefin mach thing < naphten c6 nhanh

khong no < parafin c6 mach nhanh < oleffin c6 nhanh < hydrocacbon thom.

Dé dic trung cho kha ning ty bdc chay cta nhién liéu trong dong co diezel,
nguoi ta dua ra khai niém chi s6 xetan, d6 1a dai lwong quy wdc dugc tinh bang
phan trim thé tich cua n-xetan (n-C;¢His) trong hdn hop cia nd véi o-
metylnaphtalen (C;;H,o) khi hdn hop nay c6 kha ning bat chay twong dwong véi
nhién liéu dang xem xét. Trong d6 n-xetan 14 cdu tir c6 kha ning tu bat chay tot
nén chi sd xetan cia né dugce quy ude bang 100, nguoc lai o-metylnaphtalen 13 cau
tir ¢6 kha ning bat chay kém nén chi sd xetan cta né duoc quy ude bang 0.

Dé xac dinh tri s xetan cua tung loai nhién li¢u, thuong tién hanh do thoi
gian chay tré clia chiing trong dong co thi nghiém tiéu chuan véi sé vong quay 900

vong/ phtt va so sanh v6i1 thoi gian chdy tré ciia ciia hon hop nhién li¢u chuan noéi

trén.
Tri s6 xétan cia mot sé hydrocacbon
Hydrocacbon Cong thuc Trj s6 xétan

n-dodecan CoHys 75
3-etyldecan CoHyg 48
4,5-dietyloctan CioHye 20
n-hexadecan Ci6H34 100
7,8-dimetyltetradecan Ci6H3a 41
n-hexxadexen Ci6H3, 91
5-butyldodexen-4 CisHs, 47
n-hexylbenzen CoH g 27
n-heptylbenzen Ci3Hyy 36
n-octaylbenzen Ci1Hyo 0
butylnaphtalen bac 3 Ci4Hs 3
butyldecalin béC 3 C14H26 24
n-dodeylbenen C,3H3 60
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Phén doan gasoil ctia ddu mé ho parafinic bao gio cling o tri sb xetan rat
cao. Trong khi d6 yéu cau vé tri sé xetan ctia dong co diezel téc 6 nhanh (500-
1000 vong/phut) chi can trén 50, dong co diezel tdc d6 cham (<500 vong/phut) chi
can 30-40. Do d6 phan doan gasoil 14y truc tiép tir dau mé thong thuong dugc sir
dung 1am nhién liéu cho dong co diezel 1a thich hop nhat, ma khong can phai qua
nhing qua trinh bién do6i hoa hoc phurc tap. Tuy nhién khi can ting tri s6 xetan cua
nhién li¢u diezel, nguoi ta cling co thé cho thém vao trong nhién li¢u mot sb phu
gia thuc ddy qua trinh oxy hoa nhu isopropylnitrat, n-butylnitrat, n-amylnitrat, n-
hexylnitrat v.v.. voi s6 luong khoang 1,5% thé tich chat phu gia ciing c¢6 thé lam
tang tri s6 xétan 1én 15-20 don vi voi tri s6 xétan ban du cua nd 1a 40-44.

Mit khac & nhitng nuwéc ma bién do giao thong vé nhiét do giita muia dong
va mua heé rat 1on, mua dong thudng nhiét do rat thip so hon 0°C, thi thanh phan
parafin c6 nhiét do két tinh cao trong phan doan nay c6 nhiéu, s& gdy mot trd ngai
cho viéc str dung chung vi chiing 1am cho nhién liéu mat tinh linh dong, kho bom
chuyén, tham chi cac tinh thé parafin con lam tac cac bau loc, dudong dan nhién
liéu, 1am gian doan qua trinh cung cdp nhién liéu cho budng dbt. Do d6, ham
luong cac n-parafin co trong lwong phan tir cao trong nhién liéu can phai khong
ché & mot muc d6 nhét dinh, khi can thi co thé tién hanh qua trinh tach loai b6t n-

parafin hodc st dung thém phu gia giam nhiét d két tinh.

I1.2.3. Anh hwéng cud cdc thanh phin khong phdi hydrocacbon ciia phin doan

gasoil dén qud trinh chdy trong dong co diezel.

Luu huynh 1a mét thanh phﬁn lam cho tinh chat ctia nhién liéu khi st dung
trong dong co xau di. DU luu huynh nam & dang nao, khi ching c6 trong thanh
phan nhién liéu, chung s& chay tao thanh SO,, sau d6 mot phan khi nay chuyén
sang SO;. Hau hét cac khi nay s& dugc thai ra ngoai cung khoi thai cua dong co,
mot phan nho c6 thé lot qua xéc mang vao cacter dau va khi dong co nging hoat
dong, nhiét d6 trong xilanh giam xudng cac khi nay s& két hop véi hoi nude dé tao

ra cac axit trong ung do 1a cac axit cd kha nang gy an mon rat manh, ciing twong
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ty nhu vay, sau moi lan dong co hoat dong roi dung lai thi c4c khi oxit luu huynh
s& nam lai trong hé thong éng xa va khi nhiét d6 giam thi chang s& két hop véi hoi
nudc dé tao cac axit gy dn mon hé thdng. Ngoai ra nhitng hop chat cia luu huynh
phan huy con tao ra nhitng 16p cin rat cing bam vao xéc ming cla piston gay

xuoc cac bé mat nay.

Trong phan doan gasoil cia diu mo oxy ton tai chu yéu ¢ dang axit
naphtenic, diém dang chu y ¢ day la ham lugng céc axit nay kha 16n dat dugc cuc
dai trong thanh phan cua dau mo. Cac axit ndy gy dn mon thung chira, duong dng
dan nhién liéu trong dong co, san pham dn mon cla né (cac mudi kim loai) lai 1a
nhirng cht hoa tan duoc trong nhién li€u, nén lam cho nhién li¢u bién mau, kém
on dinh. Mt khac, chung cé thé dong can trong buéng dot, voi phun hodc khi cac
mudi kim loai chay, dé lai cic oxit rin, 1am ting kha ning xudc cic bé mat xilanh.
Vi vdy, can tién hanh loai bé thanh phan nay ra hoi phan doan bang cach cho tac
dung voi kiém dé tao thanh cac mubi kiém. Mubi kiém nay c6 tinh chét tay rira tot,
tao bot tot nén dugc thu hdi 1am chét tdy rita cong nghiép, chu yéu cho cong
nghiép dét, va thudng co tén goi 1a xa phong naphten. Ngoai ra, dung dich mubi
Na cua axit naphtenic v6i ndng d6 40% thu hdi duoc con dung lam chét vo béo

cho gia stic va gia cam.

Céc hop chét cia nito thi 1am ting kha ning nhudém mau cua nhién liéu do

dd lam mat tinh 6n dinh cua nhién li€u trong qua trinh ton chura.

Cac hop chit nhya va asphalten khi ton tai trong nhién liéu thi trong qua
trinh chay chung dé& bi ngung tu tao ra cac hop chit da vong ngung tu gy nhiéu

anh huong xau dén dong co.
I11.3. Quan h¢é giira thanh phén va tinh chit sir dung ciia phin doan Kerosen.
Phan doan kerosen dugc str dung san xuat hai loai san pham chinh nhu sau:
¢ Nhién liéu cho dong co phan luc

¢ Dau dbt dan dung (dau hod)
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I1.3.1. Anh hwéng ciia thanh phéin hod hoc trong phin doan kerosen khi phin

doan nay dwoc sw dung lam nhién li¢u trong dong co phdn lyc.
a. Nguyén tic hoat dong ciia dong co phan luc

So d6 nguyén 1y hoat dong ctia dong co phan luc nhu so do sau:

Qua trinh hoat dong ctia dong co phan luc dugc chia thanh ba giai doan lién
tiép 1a nén khong khi, chay dang 4p va gian né sinh cong. Cu thé qua trinh xdy ra
nhu sau: Khong khi duoc hit vao sau d6 qua bd phan phan phdi roéi qua may nén
dé dat duoc mot ap suit va nhiét do nhat dinh rdi di vao budng chay, ¢ day nhién
liéu duoc bom cao ap phun vao dudi dang cac hat swong rat nho, khi d6 chung sé
bay hoi va tron 13an v6i khong khi d c6 nhiét d6 cao dé tao ra hdn hop chay. Dé
khoi dong dong co, hé thong danh lira s& bat 1én dé d6t chay nhién liéu (hé thong
nay chi danh Iira 01 14n cho mdi hanh trinh bay, thoi gian déanh ltra khong vuot qua
30 gidy). Qua trinh chay xdy ra trong mot dong khi c6 toe do 16n, dong khi nay s&

tao ra cong va phan luc dé ddy dong co chuyén dong vé phia trudc.

C6 hai cach dé tao ra cong lam chuyén dong dong co. Nguoi ta co thé cho

mot phan nho dong khi di qua turbine dé sinh cong lam hoat dong cac bo phan bén
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trong dong co, phan chinh con lai cho gian né qua tuye tao nén mot phan luc 16n
day dong co chuyén dong vé phia trude. Pong co hoat dong theo nguyén tic nay
duoc goi 1a dong co turbine. Khi cho toan bo dong khi gian nd qua turbine nham
sinh cong 1am quay turbine-may nén va phan chinh lam quay canh quat tao phan
luc day dong co chuyén dong vé phia trude. Pong co hoat dong theo nguyén tic

nay duoc goi la dong co phan lyc canh quat.
b. Anh hudng cta thanh phan hydrocacbon dén qua trinh hoat dong ctia dong co

Nhién li¢u dung cho dong co phan luc dugc ché tao tir phan doan phan

doan kerosen hoic tir hon hop gitta phan doan kerosen va phan doan xing.

Qua phan tich hoat dong ctia dong co phan lyc cho thiy du dong co hoat
dong theo nguyén tic nao thi chung déu c6 cung mot dicu kién chay trong dong co
nghia 13 anh hudéng ctia nhién liéu dén qua trinh hoat dong ctia dong co 1a nhu
nhau d6 1 qua trinh chdy trong mot dong khi c6 toc do xoay 16n. Vi vay, dé bao
dam cho qué trinh hoat dong tot cua dong co thi yéu cau nhién liéu phai dat Gng
duogc cac yéu cau sau: dé dang tu bdc chay & bat ky nhiét do va ap suat nao, co kha
ning chay 16n, chay diéu hoa, it tao cin, khong bi tit trong dong khi c6 tbc do
chay 16n, nghia 1a qua trinh chay phai c6 ngon lira 6n dinh. Ngoai ra, khi xem xét
dén diéu kién lam viéc thi nhién liéu phai c6 d6 linh dong tét & nhiét do thap va co
nhiét tri chay cao (16n hon 10200 kcal/kg).

Dé thoa min cac yéu cau trén thi ciu tric cua budng dét co tinh chat vo
cung quan trong. Tuy nhién, thanh phan hoé hoc cta nhién liéu cling dong gbp mot

vai tro khong kém quan trong.

Nhu d3 phan tich trong cac phan trudc, trong thanh phan ctia nhién liéu thi
n-parafin 1a thanh phén c6 kha nang bét chay tbt, it tao can va cho nhiét tri chay
cao (khoang 11500kcal/kg), con aromatic thi kha ning bat chay kém, khi chay dé
tao cin va cdc, nhiét chay thi khong 16n (khoang 10500kcal/kg). Cac hop chat
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naphten thi nam trung gian gitta hai loai trén, nhiét chay cua loai nay kha cao

(khoang 11000kcal/kg)

Nhu vy vé phuong dién chay va toa nhiét thi n-parafin 13 cdu tir quy nhat

con aromatic la cau tor kém nhat.

Khi xem xét dén diéu kién lam viéc cua dong co ¢ do cao trén 10000m,
nhiét d6 bén ngoai xudng rat thap khoang am 56°C, trong dicu kién nay thi cac n-
parafin d& dang bi két tinh gy khé khin cho qua trinh nap nhién liéu vao budng
chay, trong khi d6 thi cac hop chat naphten van ton tai ¢ trang thai long nghia 1a

no6 van bao dam cho qua trinh nap li¢u.

Nhu vay, trong thanh phan cua nhién liéu cho dong co phan luc thi parafin
va naphten 13 quan trong nhat, tuy nhién ham luong n-parafin can duoc khong ché
trong mot gi¢i han thich hop. Ham luong cta parafin nim trong khoang 30-60%,
con naphten trong khoang 20-45%. Vi cac aromatic co khan ning tao cin va coc
16n nén ham luong cta chung can duogc loai bo dé bao dam nim trong khoang 20-

25%.

bé danh gia kha nang tao cdn do1 v4i nhién liéu phan luc nguoi ta dung dai

luong chiéu cao ngon lira khong khoéi, tinh bang (mm) dé so sanh.

Cac hydrocacbon parafin c6 chiéu cao ngon lira khong khéi cao nhét,
nhung chiéu dai mach cacbon 16n, tri s6 ndy cang giam. Déi voi cac iso-parafin
chiéu cao nay nhé hon so vdi cac parafin mach thang tuong tmg, con ddi voi cac
naphten, chiéu cao ngon lira khong khoi cling twong tu céc iso-parafinic nhiéu

nhanh. Cac aromatic ¢ chiéu cao ngon lira khong khoi thap nhat.

Tom lai, trong thanh phan hydrocacbon cta phan doan kerosen thi cac
parafin va naphten thich hop véi nhitng dic diém cta qua trinh chay trong dong co
phan Iyc nhat. Va vay, phan doan kerosen va phan doan xang cia dau mé ho
naphteno-parafinic hodc parafino-naphtenic 13 nguyén liéu tot nhit dé san xuét

nhién li¢u cho dong co phan lyc.
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I1.3.2. Anh hwéng ciia cdc thanh phéin khdc, ngodi hydrocacbon dén tinh chit

cuia nhién liéu phan lyc.

Néi chung, nhitng thanh phan khong phai 13 hydrocacbon trong phin doan
kerosen déu 1a nhitng cdu tir c6 anh hudng xau dén tinh chat sir dung ctia nhién

liéu phan lyc.

Cac hop chat luu huynh khi chay tao SO, va SO5 va gdy dn mon & nhiét do
thap. Pong thoi cac hop chét ciia luu huynh con 1am ting kha ning tao cin cacbon
bam trong budng ddt chi yéu 1 trén nén dién, bom phun nhién liéu, tuye thoat khi

chay.

Cac hop chat cua oxy, nhu axit naphtenic, phenol déu lam tang kha nang an
mon cac thung chitra, 6ng dan nhién liéu. Cac san pham tao ra do &n mon (cic
mudi kim loai cua axit naphtenic) lai goép phan tao can va tao tan khi chay bam vao

trong budng dbt).

Cac hop chat cua nito lam cho nhién liéu kém 6n dinh, 1am bién mau ban
dAu cua nhién li¢u.

Céc kim loai, nhat 1a Vanadi, Natri nam trong san vat chdy & nhiét do cao
650-850°C khi dép vao cac tude bin chinh, s& gdy dn mon pha hong rat manh cac
chi tiét cua turbine, vi vay ham lugng kim loai va tro trong nhién li€u thuong la
phai rit nho, khoang vai phan triéu.

I1.3.3. Tinh chit ciia phén doan kerosen khi sir dung lam nhién liéu sinh hoat
din dung.

Phan doan kerosen khi st dung dé san xuit dau hoa dan dung cling co
nhiing dic tinh riéng, trong d6 thanh phan cac hydrocacbon déng mot vai trd rat
quan trong.

Khi dung dau hoa dé thip sang hay dé dun niu, yéu ciu co ban nhat 13 1am

sao dé ngon ltra phai chay sang, khong c6 mau vang-do, khong tao nhiéu khoi den,
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khong tao nhiéu tan dong & dau bac va dau phai d& dang theo bic 1én phia trén dé

chay.

Romp di lam thi nghiém dung 6 ngon dén dugc dbt bang 6 loai

hydrocacbon duéi day:
- Tetrahydronaphtalen C;oH;,
- Mezitilen tuc [C¢H3(CH3)5]
- Phan hydrocacbon thom tach ra tir phan doan kerosen
- Phan doan kerosen da tach hydrocacbon thom
- Xéten, C4Hs,
- Xétan, CigHz4

Sau d6, nang dan bac nén lén cho dén khi thay ngon ltra xuat hién khoi den
va do chi€u cao cua ngon ltra nay. Ong ta nhan thay rang, ngon ltra dén dot bang
xétan cho ngon Ira cao nhat, va cang trd 1€n trén (tc cang giam dan dac tinh

parafinic, ting dan tinh chit thom) ngon lira cang thap déan.

Do d6, thanh phan parafin trong phan doan kerosen gép phan lam ting
chiéu cao ngon ltra khong khoi, 1a mot dic tinh quan trong khi ding no dé thip
sang va dun ndu. Cac parafin va cic naphten noéi chung khi dét, ngon ltra cua
ching déu c6 mau sang xanh trong khi dé, cac aromatic khi d6t cho ngon lira do
vang c6 nhidu mudi, khéi den. Nguyén nhan vi cic parafin va naphten c6 chira
nhiéu H, trong phan tir, qua trinh chdy sy ra nhanh, khong kip dé xdy ra qua trinh
phan huy dan dén tao cacbon. Trong khi d6, cic aromatic co toc d6 chay cham,
qua trinh phan hiy xay ra truéc qua trinh chdy, nén tao nhiéu mudi than va cd

nhiéu khoi den.

Vi vay, khi sir dung phan doan kerosen dung lam dau hoa dan dung phai

loai bé cac hydrocacbon thom, nhat 14 cac hydrocacbon thom nhiéu vong, va trong
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thanh phan cia chung con lai cac parafin va cic naphten c6 s6 nguyén tir tir Co-
Cig.

Dé danh gia dic tinh ctua dau hoa dan dung, thudong dung dai luong chiéu
cao ngon ltra khong khoi dé dic trung. Pai luong nay phai dam bao trén 20(mm)
(khi dét trong ngon dén tiéu chuan) méi c6 thé dung lam dau hoa cho sinh hoat
dan dung.

M&i lién hé giira chiéu cao ngon lra khong khoi va thanh phan hydrocacbon

c6 trong phan doan c6 trong phan doan c6 thé xac dinh qua quan hé nhu sau:
H=1,6505S-0,0112S*-8,7
Trong do : H: chiéu cao ngon lira khong khoi, (mm)

o 100
0,0061P +0,03392N +0,13518Ar

P, N, Ar - ham lugng hydrocacbon parafin, naphten va aromatic, % trong lugng.

Trong s6 cac hop chat khong phai hydrocacbon cé trong thanh phan phan
doan kerosen, thi cac hop chét luu huynh c6 anh huéng quan trong. Khi dung dau
hoa c6 nhiéu S dé ddt, cac san pham chay cua nd déu rat doc cho nguoi sir dung.
Bén canh d0, cac hop chat S khi chdy bam vao bong dén, tao nén 16p mang duc,

giam d¢ chiéu sang thuc té cuia den.

N6i chung, phan doan kerosen ciia ddu mé ho parafinic hoan toan thich hop
ding dé san xuét dau hoa dan dung khong doi hoi mot qué trinh bién d6i thanh
phan ctia n6 bang cac phuong phap hoa hoc phire tap.

IL.4. Quan hé giira thanh phin va tinh chét sir dung ciia phin doan dau nhéon

Phan doan dau nhon (hay phan doan gasoil ning) 1a san pham chung cat
trong chin khong cua phan cin diu mo, sau khi tach cac phan doan xing, kerosen
va gasoil. Ba phan doan nay thuong khong mau, hodc mau nhat nén dugc goi la

phan doan céc san pham trang. Phan cdn con lai ¢6 mau sam dén nau den, goi la
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can mazut. Mazut dugc st dung, hodc truc tiép lam nhién li€u long cho céac 10
cong nghiép (hién nay thi tng dung nay rat it), hodc duoc chung cat tiép tuc trong

chan khéng (dé tranh phan huy do nhiét) dé thu gasoil ning va cin goudron.
Phan doan gasoil nang dugc str dung vao cac muc dich sau:
- Dung lam nguyén kiéu dé san xuit dau nhon.
- Dung lam nguyén liéu dé san xuat cic san pham “trang”.

Khi phan doan ndy duoc st dung dé 1am nguyén kiéu dé san xuat dau
nhon, thi phan doan dugc goi 1a phan doan dau nhon. Khi phan doan duoc sir dung
1am nguyén liéu dé san xut cac san pham “tring” phan doan duoc goi 13 phan

doan gasoil nang (hay gasoil chan khong).
2.4.1.Tinh chit ciia phian doan diu nhon khi sir dung dé sian xuit dau nhon.
2.4.1.1. Ddu nhon va sw béi tron.

Muc dich co ban nhat ciia dau nhon 14 s dung lam mot chét 1ong boi tron
giita cac bé mat tiép xtc gifta cta cac chi tiét co su chuyén dong twong ddi véi
nhau nham lam giam ma sat, giam mai mon, nhd d6 1am giam tiéu hao ning luong
dé thang lyc ma sat sinh ra khi cac chi tiét nay 1am viéc, va giam hu hong cac bé

mat tiép xtc do mai mon, co xat.

Khi dau nhon duge dit vao giita 2 bé mit tiép xac nhu vay chung sé bam
chic vao bé mat tiép xtc, tao nén mot 16p dau nhon mong (hay mang dau), mang
dau ndy s& tach riéng hai bé mat, khong cho chiing tiép xtic véi nhau va khi hai bé
mit nay chuyén dong chi cé cac 16p phan tir trong dau nhon tiép xtc trugt 1én
nhau ma thoi. Nhu vay, dau nhon da ngan can dugc su tiép xuc cta hai bé mat ran.
Khi céc 16p phan tir trong dau nhon truot 1én nhau ching cling tao nén m{t ma sat,
ma sat nay duoc goi la ma sat noi tai cla dau nhon, luc ma sat nay thuong rat nho
va khong déng ké so véi luc ma sét sinh ra khi hai bé mat kho tiép xuc nhau va co
su chuyén dong twong d6i v6i nhau. Nho vy ma dau nhon c6 kha ning lam giam

ma sat cua céc chi ti€t hoat dong trong mdy moc, dong co.
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Dac trung cho lyc ma sat ndi tai cua dau nhon 1a d6 nhot. DO nhét 16m, luc

ma sat noi tai cang 16n.

Nhu vay, dé c6 thé thuc hién duge nhiém vu boi tron cac bé mit tiép xuc
ctia cac chi tiét may moc, dong co, trong bat ky ché do 1am viéc ndo can phai lam
sao cho dau nhon bam chic 1én bé mit dé khong bi ddy ra khoi bé mit tiép xuc
dong thoi phai co mot ma sat ndi tai bé, tirc phai c6 mot do nhét thich hop dé giam
ma st dugc t6i da. Tinh bam dinh va d nhét cua dau nhon phy thude co ban vao

thanh phan hoa hoc cta ching.

2.4.1.2. Anh hwéng ciia thanh hydrocacbon trong phén doan dau nhon dén tinh

cht béi tron.
Do nhdt ctia cac hydrocacbon trong phan doan dau nhon nhu sau:

- Céc hydrocacbon parafin (loai mach thing va mach nhanh) néi chung
déu c6 do nhdt thap hon so véi cac loai hydrocacbon khac. Tuy nhién néu chiéu
dai ctia mach cang 10n, thi d6 nhét ciing ting theo, dong thoi do phan nhénh cang

nhiéu, d6 nhét ciing ting 16n.

- Cac hydrocacbon naphtenic hogc thom c6 1 hodc 2 vong nam trong phan
doan dau nhon co cung nhi¢t d§ s61 nhu nhau thi do nhét cling gén nhu nhau.
Nhung néu cac naphten va aromatic c6 3 vong trd 1én thi 6 nhdt khac nhau 13 rét.
Biy gio, cac naphten nhiéu vong va cac hydrocacbon lai hop nhiéu vong cua

naphten-thom lai c6 @6 nhdt cao nhat. Cac naphten nhiéu vong c6 ¢ nhét réat 16n.

- Néu mot aromatic hodc naphten c6 nhanh phu khi chiéu dai nhanh phu
cang 16n dd nhdt cang ting, mat khac néu nhanh phu cé ciu trac nhanh, thi do
nhdt cia nod ciing ting cao hon loai nhanh phuy mach thang c6 cing sé nguyén tir

cacbon tuong tng.

Mot dic tinh ddng cha ¥ 1a d6 nhét thay doi theo nhiét do. Tinh chat nay

ctia dau nhon ciing phu thudc rat nhiéu vao thanh phan cta hydrocacbon trong do:
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- Cac parafin, dac bi¢t 1a loai khong c6 nhénh, it bi thay ddi @6 nhot theo

nhiét d§ mach cang dai tinh chét nay cang duogc cai thién.

- Cac aromatic va naphten 1 hodc 2 vong c6 nhanh phu dai, c6 sb luong
nhanh phu cang nhiéu so véi s6 luong vong do nhét it thay doi theo nhiét do.
Nguoc lai, cic aromatic hay naphten nhiéu vong, ¢6 nhanh phu ngin 13 loai c6 do

nhét thay doi rat nhay véi nhiét do.

- Céc hydrocacbon hdn hop naphten-thom c¢6 do nhét thay d6i nhiéu theo
nhiét dg, trong d6 cac naphten nhiéu vong thi d§ nhat lai it bi thay ddi hon khi
nhiét d6 thay doi.

Pé dic trung su thay ddi cta dd nhét theo nhiét do nguoi ta s dung mot
dai lwong khong thir nguyén goi 14 chi s6 d6 nhét. Chi s6 dd nhét ciing gidng nhu
chi s6 octan hodc chi sd xétan, Chi sd d6 nhét duoe xac dinh trong thang chia 100
so v6i 2 ho dau dic trung, 1 loai dau c6 d6 nhdt thay doi rat nhiéu theo nhiét do
nén chi s6 d6 nhét cia ching dugce quy ude bang 0 (ddu ho naphtenic) con loai
dau tht hai c6 do nhét thay doi rat it theo nén chi sé do nhét cua nd duge quy ude

bang 100 (dau ho parafinic).

Dé xac dinh chi sb d6 nhét cua mot loai dau nao do thi ta do d6 nhét cia nd
& hai nhiét 46 quy dinh 37,8°C (tic 100°F) va 98,8°C (tirc 210°F). Sau d6 cin cir
vao gia tri do nhot thu duoc ¢ 98,8°C tim xem trong ca hai loai dau chuén néi trén
(dﬁu chuén c6 chi s6 d6 nhét béng 0, chon didu mo Gulf-Coast, con dau chuan cé
chi sb d6 nhét béng 100 chon diu cua mé Pensylvania) 2 mau dau thudc 2 loai dé
cO d0 nhét ¢ 98,8°C béng voi gia tri do nhdt cua loai dau can xéc dinh. Twr d6 dua
vao bang s6 liéu thuc nghiém cua 2 loai dau chuén, s& tim duoc gia tri do nhét ¢
37,8°C cua 2 mau d3 lua chon nay. Gia tri cia chi s6 d0 nhét duoc xac dinh theo

cong thure sau:

VI = L_leoo
L-H

39



Simpo Kbambégitedmh phiogresiel Yeition dim ehwedsithgopoodiu mé

trong do: U 1a @6 nhét dong hoc 6 100°F cua dau can xé4c dinh, tinh mm?/s
L 1a @6 nh6t dong hoc ¢ 100°F cua dau c6 VI =0, tinh mm?/s

H 13 d0 nhét dong hoc ¢ 100°F cua dau c6 VI =100, tinh mm?/s

Chi s6 d6 nhét cia dau nhon 1a mot dic tinh quan trong khi dau nhon duoc
st dung lam viéc trong diéu kién c6 nhiét do thay ddi nhiéu khi khoi dong va khi
da 1am viéc 6n dinh. Thi du dau nhon dung boi tron cho cac dong co, khi ching
bbi tron trong xilanh-piston nhiét do rat cao, phai lam sao ¢ diéu kién nay do nhot
dau khong duoc qua giam thip dé dam bao ton tai dwoc mang dau lién tuc, khong
bi dit v&, nham 1am cho piston hoat dong binh thuong. Nhiing khi dong co mdi
khéi dong thi dau nam trong carter, nhi¢t d§ ¢ day thép, phu thudc vao nhi¢t do
clia mdi truong (thap nhat 1a ¢ viing 6n d6i, Bic cuc) néu trong diéu lién d6 dau lai
qua dic do d6 nhét 16n thi khong thé nao bom va dua dau vao trong cac hé thong
bdi tron cua xilanh-piston mot cach binh thudng duoc. Do d6 dé gay ra hién tuong
mai mon nira udt.

Nhu véy, trong trudng hop can san xuat dau nhon co chi s6 d6 nhdt cao,
phai tién hanh loai trir cac hydrocacbon khéng thich hop ra khoi phan doan dau
nhon, chu yéu 1a loai trir hydrocacbon nhiéu vong (hodc naphten, hoac thom hoac
hdn hop giita naphten-thom) c6 nhanh phu ngan. Nhiing naphten hay aromatic it

vong nhung lai ¢6 nhanh phu dai 13 loai c¢6 chi sé do nhét cao va 1a nhimg ciu tir
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cht yéu nhét trong nhitng loai diu c6 chi s6 d6 nhdt cao. Cac parafin ciing gop
phan 1am ting chi s6 do nhdt, tuy vay van khong phai 13 cdu tir quan trong trong
dau nhon, vi ching s€ lam cho dau nhon mét tinh linh dong va dong dac ¢ nhi¢t do
thap, do ching rat dé bi két tinh. Cho nén cac parafin ciing bi loai bé khoi phan
doan dau nhon khi mudn san xuét cac loai dau nhon c6 chi s6 d6 nhét cao hodc
nhimg loai dau nhon can lam viéc & nhiét do thap. Tuy nhién, viéc loai bé hét hoan
toan cac parafin rin ra khoi phan doan dau nhon doi hoi k¥ thuat phiic tap va ton
kém vi thé thuong chi tién hanh loai bé mot phan, sau d6 cho thém vao dau mot s6

chét phu gia c6 tac dung lam giam bt nhiét d6 déng dic cua dau.

Nhu vdy, nhimg phin doan dau nhon cia diu mé ho parafinic hoic
naphteno-parafinic, parafino-naphtenic déu c6 kha niang san xuat dugc dau nhon
¢ chi s6 nhdt cao vi rang trong thanh phan cta ching chira nhiéu naphten va
aromatic it vong nhung lai c6 nhanh phu rat dai. Nguoc lai, nhiing phan doan dau
nhon cia diu moé ho naphtenic hodc naphteno-aromatic khé c6 kha ning san xuét
cac loai dau nhon c6 chi sb nhdt cao, vi rang trong thanh phan cua chung chira rat
nhiéu cac naphten va aromatic nhidu vong, v6i nhitng nhanh phu rat ngin. Trong
nhimg truong hop nhu vy, néu mudn 1am ting chi s6 nhét cua dau nhon ngudi ta

cling c¢6 thé dung cac chét phu gia co tac dung cai thién chi sd nhét.

2.4.1.3 Anh huéng ciia thanh phin khéong hydrocacbon trong phéin doan diu

nhon dén cdc tinh chat béi tron.

Trong phan doan dau nhon, bén canh thanh phan chinh 1a cac hydrocacbon,
con lai hau hét tap trung vao day dai bo phan céac hop chét cua S, N, O va céac chit

nhua cua dau mo.

Céc chat nhya nam trong phan doan dau nhon, 13 nhitng hop chit ma céu
tric chu yéu cia né 1a nhitng vong thom va naphten ngung tu cao day 1a cac chat
c6 do nhdét 16n nhung chi s6 nhot lai rat thép. Mait khéc, cac chat nhua lai c¢6 kha
nang nhudém mau rat manh, nén sy c6 mit cua chung trong dau 1am cho mau cua

dau bi sam va t61. Trong qua trinh bdo quan, stir dung, ti€p xtic véi oxy khong khi &
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nhié¢t d§ thuong hoac nhiét do cao, nhua déu rat dé bi oxy hod tao nén cac san
pham c6 trong luong phan tir 16n hon tiy theo muc d6 bi oxy hoa nhu asphanten
hodc cacben, cacboid. Nhitng chat nay 1am cho diu ting cao d6 nhét va dong thoi
tao can khong tan dong lai trong dau, khi dua vao béi tron lai lam tang mai mon
cac chi tiét tiép xtac. Nhimg loai diu nhon boi tron cac dong co ddt trong, néu co
mat cac chat nhua do bi oxy hod manh chung tao ra cang nhiéu loai cacben,
cacboid va cin cbc, giy ra tao tan va cin bam trong xylanh-piston, va két qua ting
hu héng dong co do bi mai mon, mat khic dong co s€ lam viéc khong binh thuong
do céc can cacbon bi chay tao ra hién tuong tu bdc chay khi nén dién chua diém
Ira (hién tuong tu diém lira cta dong co xang). Vi vay, viéc loai bo cac chat nhya
ra khoi phan doan dau nhon, khi dung chung dé san xuat dau nhon 1a mot khau

cong nghé rat quan trong.

Céc hop chat cia luu huynh, nito, oxy co trong phan doan dau nhon dudi
tac dung oxy hoa ciing dé tao ra nhing chét gidng nhu nhwa. Ngoai ra nhitng hop
chit cia S nam lai trong dau nhon chu yéu 1a luvu huynh dang sunfua, khi dugc
dung dé lam dau boi tron cac dong co dét trong s& bi chay tao nén SO, va SO;,
gy an mon cac chi tiét cua dong co. Nhitng hop chét cta oxy, chi yéu 1a cac hop
chét axit naphtenic c6 trong dau gy an mon cic dudng din dau, thung chira, lam
bang cac hop kim cta Pb, Cu, Zn, Sn, Fe. Nhirng san pham an mon nay dong lai
trong dau, 1am ban dau, va dong thoi lai gop phan tao cin dong & céc chi tiét cua

dong co.

Tuy nhién, su c6 mat cua cac hop chét axit hitu co va mot sd hop chét co
cuc khéc ¢ tac dung lam ting d6 bam dinh (hay con goi 1a do nhon) cua dau 1én
bé mat kim loai. Nguyén nhan co thé do su hap thu hoa hoc cta phan c6 cuc cia
chung 1én bé mit kim loai, trong qua trinh d6 cac axit c6 thé tao nén voi 16p kim
loai bé mat mot hop chét kiéu nhu xa phong va nho d6 bam chic vao bé mat kim
loai. Khi tai trong 16n, chuyén dong cham, nho c6 sy bam chic nay ma lam cho

cac 16p dau tiép theo van duoc giit lai khéng cho cac bé mit chuyén dong tiép xuc
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tryc tiép nhau. Vi vay khi 1am sach dau nhon hét cac hop chit ciia oxy va nhimg
chat ¢ cuc khéc, tinh bam dinh ctia dau bi giam di. Nham 1am ting tinh bam dinh
(46 nhon) cho dau nhon khi phai 1am viée trong diéu kién tai trong 16m, téc do
chuyén dong cham, nguoi ta da sir dung mét s6 axit hiru co, ester cho thém vao
dau nhon. Trong truong hop dau nhon dung dé bdi tron nhitng chi tiét 1am viée véi
tai trong 16n, nhung tbc d6 chuyén dong ciing rt 16n, nhiét d6 cua dau nhon lac d6
s& rit cao, cc hop chét loai xa phong dugc tao thanh do céc axit hitu co tac dung
1én bé mat kim loai s& khong bam dinh dugc nita vi vugt qua diém noéng chay cua
chung. Biy gio phai st dung cic chat phu gia 1a cac hop chit cua clo, cia luu
huynh, cua phosphor (nhu cic aromatic clo hda, cac parafin clor hoa, dibenzyl
sunfua, terpensunfo hoa, tricrezylphorphat) cac hop chat nay sé tac dung 1én bé
mat kim loai tao nén nhiing lién két bén viing ngay ¢ nhiét do cao dang clorua,
sunfua, phosphat ctia cac kim loai tuong ng, nhd vy gitr cho mang dau duoc ton

tai khong bi day va dut vo ra.

2.4.2.Tinh chit ciia phin doan gasoil nang khi siv dung dé sin xudt cdc sin

pham “trang”.

Phan doan gasoil nang con dugc sir dung dé san xuat cac san pham “trang”

nhu xdng, kerosen va gasoil nham tang s6 lugng cac san pham trang khi can thiét.

Khi mudn ting luong kerosen va gasoil ché bién tir dau mo, thuong phai
tién hanh qué trinh hydrocracking mot giai doan trén xtc tac (xtc tac oxit coban
wolfram hay molipden trén chit mang 1 oxit nhom hay oxit silic) ciing v6i phan

doan gasoil nay.

Noi1 chung, qua trinh cracking hay hydrocracking phan doan gasoil ndng
ctia ddu mo cha yéu nham bién nhitng hydrocacbon c6 trong luong phan tir 16n vai
s nguyén tir cacbon trong phén tir tir C,;-Cy ctia phan doan gasoil ning thanh
nhimg hydrocacbon c6 trong lugng phan tir bé hon < Cy v6i sb nguyén tir cacbon

trong phan tu tr Cs-Cy (twong tng voi xang), C;-Cs (twong ung vdi kerosen) va
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tr C16-Cy (twong tng véi gasoil). Qua trinh nay thuc hién dugc chu yéu nho vao
nhiét do va xuc tac.
2.4.2.1. Anh hwéng ciia thanh phin hydrocacbon khi si dung phén doan gasoil

lam nguyén liéu cracking

Qua trinh cracking gasoil ning ctia dau mé c6 thé thuc hién don thuin dudi
tdc dung cua nhiét va dugc goi 1a qua trinh cracking nhiét (qua trinh nay hién nay
hau nhu khong duge st dung nita trong cic nha may loc dau hién dai) dong thoi

cling c6 thé thuc hién dudi tdc dung ctia nhiét va chat xtc tac (cracking xtc tac).

Du6i anh hudng cta nhiét dd cao (450-550°C), cac hydrocacbon c6 trong
phan doan s€ bi bién doi véi nhitng mtrc d§ khéac nhau. Céc parafin 1a loai c6 do
bén nhiét kém nhét, chiing rat dé bi bé giy lién két C-C trong phan tir, mach phan
tr cang dai lién két cang yéu cang d& bi bé gy hon loai c6 mach phén tir ngin
hon. Trong khi d6 cac hydrocabon thom 1a loai c6 do bén nhiét cao nhét, ching
hau nhu khong bi pha v& cac vong thom dudi anh hudng cta nhiét do cao, ma chi
ngung tu thém, 1am cho s6 vong thom trong phan tir ting thém. Nhitng aromatic
c6 nhanh phu, ciing c¢6 thé xay ra su bé giy nhanh phu tao ra vong thom cé dinh
cac nhom metyl hodc ciing c6 thé xay ra qua trinh khép vong, ngung tu véi vong

thom ban dau thanh hé nhiéu vong thom.

Ddi v6i cac naphten thi chung ¢ thé bi cit nhanh hodc pha vong dé tao nén

san pham mong muon.

Vi vay cac aromatic c¢6 trong phan doan gasoil trong qua trinh cracking chi
dan dén tao cac san phim co trong lugng phan tur 16n hon (nhua, cbe) 1a chu yéu,
d6 déu 1a nhitng san pham khéng mong mudn ctia qué trinh nay. Cac naphten c
d6 bén nhiét ndm trung gian giira parafin va aromatic ching c6 kha ning bi pha v
vong tao nén cac phan tir bé hon, c6 kha nang bé gay cac nhanh phu dinh chung
quanh con d¢é lai cac gbc metyl va etyl, dong thoi ciing c6 thé chi bi khtr hydro dé

tao thanh cac vong thom.
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Do doé khi cracking nhiét, phan doan gasoil cua dau moé ho parafinic cho
hiéu suat san pham cao hon khi dung phan doan gasoil ctia ddu mé naphtenic hoic
aromatic. Thanh phan hydrocacbon thom cé cang nhiéu trong phan doan gasoil
cang c6 anh hudng xau dén qua trinh, giy tao cbc va san phidm ning mang tinh

chét thom.

Khi tién hanh cracking c6 xtc tac sy bién ddi cac hydrocacbon xay ra theo
nhimg dic tinh khac hon khi khong co xtc tic. Chat xuc tac thuong dung 1a
aluminosilicat, 1a loai xuc tac rin mang tinh axit rat 1o rét nén su bién ddi céc
hydrocacbon ¢ ddy mang tinh chit ctia co ché ion cacboni. Trong qué trinh
cracking nhiét, sy phan huy don thuin dudi tic dung cta nhiét chi c6 kha ning
lam dut lién két C-C cua parafin, tao nén cac géc tu do nhu CH3*, C2H5*. Va nho
cac gbe tr do ndy co nang lugng 16n nén dé dang tham gia phan tmg véi cac phan
tir trung hoa tao nén san pham va nhitng goc tu do méi. Co ché phan ung cracking
& day mang dic tinh co ché gdc tu do va su phat triént phan tng xay ra theo kiéu
day chudi. Trong qué trinh cracking c6 mit xuc tac aluminosilicat dudi anh hudong
clia cac trung tAm axit Lewis hay Bronsted trén bé mit x(ic tic, chung tao ra nhiing

1on cacboni ma khong tao ra goc tu do:

RI_CHZ_l(:H _Rz + HA —> RI_CHz_CH * + R2 + Ai + H2
H

Hoac RI_HC:CH _R2 + HA — > Rl_H(lj_CH * _R2 + Ai

H

Ton cacboni két hop chat ché voi trung tam axit dugc ky hi¢u 1a A cua cac
axit Bronsted (cac axit cho proton). Ion cacboni con c6 thé duogc tao thanh tir cac

axit Lewis.

Ion cacboni c6 kha nang tu bién doi sang cac dang 6n dinh nhat va tac dung

v6i cac phan tr trung hoa tao nén cac san pham méi va cac ion cacboni mdi. Dang
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6n dinh nhét trong s6 d6 1a ion cacboni biac 3. Chinh vi vdy ma nhimng
hydrocacbon ma trong phan tir c6 mat cacbon bac 3, kha ndng tao thanh ion
cacboni d& hon. Do d6, cac iso-prafin khi cracking xtic tac xay ra d& dang cac
ankyl naphten ciing xay ra cracking d& dang hon cac prafin mach thang. Céc ankyl
benzen ciing d& bi dut cac nhém ankyl dén ngay sat cic vong thom, tao ra cac san
pham c6 trong lugng phan tir bé. Tuy nhién, nhitng hydrocacbon thom nhiéu vong,
sau khi bi dut cac nhanh phuy, phén nhan thom con lai dé dang ngung tu lai véi
nhau, tao thanh san pham c6 trong luong phan tir 16n hon cho dén cudi cung 1a
cde. So sanh mirc d6 bi bién ddi cua cac hydrocacbon trong cracking nhiét va

cracking xuc tac thiy khac nhau nhu sau:
= Khi cracking nhiét (sap xép theo chiéu tir d& dén kho dan):

Parafin- olefin - naphten - hydrocacbon thom c6 nhanh phy, hydrocacbon

thom khong c¢6 nhanh phu.
= Khi cracking xtc tac (sip xép theo chiéu tir d& dén kho dan).

Olefin - (Naphten c6 nhénh phu - hydrocacbon thom c6 nhanh phu - iso
parafin) - Naphten - parafin- thom .

Nhu véy, rd rang néu dung phan doan gaoil ning dé craking nhiét, thi khi
ham lugng parafin trong d6 cang cao, s& cang tot vi mirc d bién doi ciia chung 1a
cao nhat so voi nhitg hydrocbon khac. Tréi lai, khi st dung phan doan gasoil
nang dé cracking xuc tac, thi sy c6 médt cac naphten cang nhiéu, hiéu suét va chat
luong san pham cao hon so voi khi trong phan doan ¢6 nhiéu parafin. Tuy nhién,
néu ti 18 cac iso parafin trong phan doan cang cao, thi mac do bién ddi cang 16n.
Néi chung, cac parafin déu c6 xu huéng cho nhiéu khi, xang nhe khi cracking xtc
tac, con cac naphten cho nhiéu xing va xiang cé tri s6 octan cao. Con cac
hydrocacbon thom déu co xu hudng tao nhiéu gasoil, cdn nidng va cbc, 1a nhitng
san pham khong mong mudn cua qua trinh cracking va 1am cho chét xtc tac chong

hong.
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I1.4.2.2. Anh huwéng ciia thanh phan khong hydrocacbon khi siv dung phin

doan gasoil lam nguyén liéu cracking xuc tdc.

Trong qué trinh craking trén xtc tac aluminosilicat, cac thanh phan khong
thudc loai hydrocacbon ¢ anh huong rat 16n, chu yéu anh huong dén thoi gian

sOng cua xuc tac.

Vi chat xic tac mang tinh axit, nén nhiing hgp chat clia nito mang tinh bazo
(quinolin, piridin vv...) c6 mat trong phan doan gas oil s€ nhanh chong lam ngd
doc cac trung tam axit, lam cho xuc tac mat han hoat tinh. O 500°C, chi can c6 1%

quinolin trong nguyén lidu, du lam mirc d6 chuyén héa giam xudng 80%.

Céc chat nhua, cac hop chat cua nito, luu huynh, 6xi nim trong phan doan
gasoil déu 14 nhitng hop chat dé dang xay ra cac phan tng ngung tu dé tao coc trén
bé mit xuc tac che 1ap cac trung tim hoat dong, vi vy lam cho muc do chuyén
hoéa ctia qua trinh cracking giam di rd rét. Cho nén khi c6 mit cac hop chét néi trén
trong phan doan gasoil ding dé cracking xuc tac, chat xuc tac phai tai sinh v6i tan

sd cao hon so véi truong hop phan doan chira it nhya, cac hop chat cia O,, Ny, S.

Céc phtic co kim, 14 nhitng chat rt ¢6 hai cho qua trinh cracking xtic tic va
trd thanh nhiing trung tdm hoat tinh cho cac phan Uing khir hydro va ngung tu
hydrocacbon tao nén cc san pham co trong luong phéan tir 16n nghéo hydro, dan
dén tang rit nhanh sy tao cdc . Trong sé cac kim loai Fe, Cu, Ni, V cua cac phirc
co kim thi Cu va Ni hoat tinh cao gap 10 1an so v6i Fe va V vé phuong dién nay,
cho nén khi ham luong kim loai trong phan doan gasoil ning mang tinh phan triéu
v6i quan hé V + Fe + 10 (Cu + Ni) vuot qua 5- 10, chat xtc tac phai tai sinh véi

tan s cao va nhanh chong phai thay thé.
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11.4.2.3. Anh hwéng ciia thanh phéin héa hoc ciia phin doang gasoil ning khi

sw dung lam nguyén liéu hydrocracking

Hydrocracking 13 qua trinh cracking cac hydrocacbon trong diéu kién c6
mit hydro dui ap suat c6 nghia 13 vira thuc hién cac phan Gng cracking, vira thuc
hién cac phan ung hydro hoa. Trong qua trinh cracking xtuc tdc vura khao sat &
trén, cac phan ung xay ra theo chiéu hudng tao ra cic san pham nhe giau hydro
(xang-khi) va dé lai trén bé mit xuc tac nhitng san pham ning, trong lugng phan tir
16n nghéo hydro (duoc goi 1 cdc). Nhu vdy di xay ra mot qua trinh phan huy
(cracking) kém theo mot sy phan bd lai hydro trong ndi bo cac hydrocacbon trong
phan doan. Phan tng nay dan dén tao cdc trén bé mat xuc tac dd 1am cho mirc do
chuyén hoa cac hydrocacbon dan dan giam thap, dong thoi hiéu suat thu cac san

pham mong mudn ngay cang it di.

Trong diéu kién cracking c6 mit hydro, phan (mg nay khong xay ra dugc
mai vi nhitng hop chat nghéo hydro sinh ra s& bi oxy hoa va bién thanh cac san

pham no khong cho ngung tu tao cdc, ngay ca hydrocacbon thom nhiéu vong.

Do d6, néu trong cracking xuc tac, nhitng hydrocacbon thom thudc loai
thanh phén kho bi cracking nhét chi dé dan dén tao cdc, thi trong diéu kién c6 mat
hydro, ching dugc hydro hoa dan dén tao thanh cic vong no (tirc vong naphten)
va sau d6 cac vong naphten nay lap tirc bi bién doi theo chiéu hudng cua qué trinh
cracking da khao sat, nghia 1a bi dat nhanh phu hodc bi pha v& vong, toa nén cac
hydrocacbon nhe hon, ma khoéng dan dén tao cdc nita. Nhitng hydrocacbon thom
cang nhiéu vong, cang dé dang bi bién ddi khi hydrocracking, qua trinh bién d6i

nay dugc xay ra tirng bac nhu sau:

Dbi voi nhitng thanh phan khong thudc loai hydrocacbon, nhu cac hop chat
S, N, O, cac chat nhya... dudi anh huong cua ap suat hydro, chung dé dang Ibi
hydro héa tao nén céc san phém dang khi H,S, H,O, NHj;, thoat ra ngoai con phﬁn
hydrocacbon con lai 14 nhitng hé da vong hdn hop (nhu cic chit nhua) tiép tuc

bién doi1 theo chiéu huéng nhu cac hydrocacbon nhi€u vong vira khao sat trén, do
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d6 lam ting thém hiéu suit cic san pham quy. Mit khac vi: qud trinh
hydrocracking thyc hién trén chat xuc tic hai chirc: vira c6 cac trung tdm axit dé
thue hién cac phan tng cracking dién hinh, vira c6 cac trung tim kim loai dé thuc
hién cac phan tng hydro hoa, do d6 nhitng phitc co kim c6 trong thanh phan cta
phan doan gasoil s€ nam lai trén bé mat xuc tac trd nén mot trung tam phu dé thuc
hién mot phan tng hydro héa, cho nén qua trinh hydrocracking khéng s¢ cac phirc
co kim nhu & qua trinh cracking xuc tac. Do do, qua trinh hydrocracking dugc
xem la mgt qua trinh cong nghé linh hoat nhat, n6 khong so bit ky dang nguyén
liéu nao c6 thanh phén héa hoc ra sao, nén co thé su dung cho cac phan doan
gasoil tir cac loai ddu moé xau nhat nhu ddu moé naphteno-aromatic hoic dau mé

nhiéu chat nhua asphalten.
IL.5. Quan hé giira thanh phan va tinh chat sir dung ciia cin goudron.

Cén gudron 1a phan cédn con lai cua dau mé sau khi da tach mot phan phan

doan gasoil ning bang cach chung cat & ap suat chan khong.

Thanh phan cta cingoudron, nhu da khao sat & phan trudc, chung bao gdm
ba nhom chat: diu, nhua va asphalten. Cac chit dau 13 nhom bao gdm cac
hydrocacbon c6 trong luong phan tir 16n véi ciu trac nhiéu vong thom naphten lai
hop mang theo cac chat phy khac nhau. Cac chat nhya va asphalten déu 1a nhiing
chét khéc c6 trong luong phan tir 16n, nhiéu vong thom va naphten hdn hop nhung
khac v6i dau, 1a trong cac vong va nhanh phy cia ching c6 mit cac di nguyén td
S, Ny, O, 1am cho chung c6 kha ning phan Gng rat 16n. Cac chit nhya co trong
luong phan tir bé hon asphalten, ciu trac it phtc tap hon, nén chung tan dugc
trong dau tao thanh mot dung dich thyc. Con asphalten khong tan ma chi truong
nd nén ching tao nén mot dung dich keo trong dau. Vi vdy trong phan cin gudron
dau va nhya tao thanh méi trudng phan tan va cac phan tir asphalten tao nén mot

tudng phan tan duoc 6n dinh nho cac chit nhua.
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Noi chung va can goudron cua dau moé thuong dugce s dung vao cac muc

dich sau:
= Lam nguyén li€u san xuat coc cho luyén kim mau

* Lam nguyén li€u san xudt cac vat liéu bitum (bitum nhya duong, bitum

cong nghi¢p, bitum xay dung...)
= Lam nhién liéu 1ong (con goi 1 dau cdn) cho céc 10 cong nghiép.
I1.5.1.Tinh chit phén cin gudron khi dwoc si dung dé sin xudt coc.

Qua trinh cbc hoa dé san xuét cde thuc chit 13 qua trinh nhiam loi dung cac
phan tng tao cbc xay ra khi cracking nhu da khao sat & trén. Cho nén, néu trong
qua trinh cracking, thanh phan cac hop chit aromatic nhiéu vong ciing nhu cic
chat nhua va asphalten 12 ngudn goc chinh dé giy tao cc va gy nhiéu tré ngai
cho qua trinh, thi & day, nhimg thanh phan nay lai 13 nhitng cdu tir rit quan trong

quyét dinh dén hiéu suét va chét lugng cua ce thu duoc.

Hiéu suét coc thu tir cac chat nhya dén 27-31% va tir cac chat asphalten 1a
57-75,5%. Vi vay su cO mat cac chét nhya va asphalten trong cén cang nhiéu, cang
anh huong dén hiéu sut ctia qua trinh cbc hoa. Dé danh gia kha niang tao cdc cua
can, thuong st dung mot dai luong dac trung goi la do cdc hoéa can trong diéu kién

thi nghiém.

Cédc thu duoc tir ddu thuong cé cu trac hinh kim, cbc thu dugce tir asphalten
c6 dang x6p va phat trién déu din tir moi phia, con coc tir nhya thi dic hon cbe

asphalten nhung lai c6 cau truc hinh khéi hon coc cua dau.

Cian cua diu mo thudc cac ho khac nhau thi dic tinh chung cua cde thu
dugc tr n6 cling khac. Céc thu duoc tir cin cua dau ho parafinic n6i chung c6 ciu
trac da phan nhu dang soi. Nhung trong khi d6, cdc thu dugc tir cin cua dau
aromatic c6 ciu trac chat ché hon ciia cin diu mé parafinic, hoic parafino-

naphtenic hoac naphtenic.
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Noéi tom lai, d€ san xuat coc thi can gudron cua dau mé ho aromatic hay ho
naphtenic s€ ¢ hi¢u suat coc cao hon va chat lugng tot hon. Nhitng loai cdn ctua
qua trinh ché bién dau mo ma c6 nhi€u aromatic nhiéu vong ngung tu cao (can

cracking, can nhiét phan) ciing déu 1a nhimng thanh phan tot dé san xuat cdc.

Déi v6i nhitng thanh phan phi hydrocacbon thi nguoi ta quan tim nhiéu dén
cac hop chit cua S va cac kim loai trong céc phitc co kim hay trong nuéc khoan
lan theo diu mo, khi cdc hoa ching van con lai dai bo phan trong cdc 1am cho ham
luong S cua cde ting, ham luong tro ciia cde cling ting, giam nhiéu chat luong cia
cdc khi sir dung vao cac muc dich cao cap nhu lam dién cuc trong cong nghiép

luyén nhom.

Kim loai thuong gép la: Si, Fe, Al, Ca, Na, Mn, Vi, Ti, Ni... trong d6 c6 hai
nhét 13 Vi va Ti. Su ¢6 mat cta cac kim loai trén trong ce dung lam dién cuc
trong luyén nhom s& gy két qua 1am cho tinh dan dién cia nhém giam xudng do

céc kim loai nay chuyén vao nhom lam d6 thuan ciia nhom giam xudng.
I1.5.2. Tinh chét phdn cin gudron khi dwoc sit dung dé sin cdc vt ligu bitum.

Bitum, vé phuong dién hoa 1y, chinh 13 mét hé keo phuc tap, gdm c6 moi
truong phan tan 1a ddu va nhwa con tudng phan tan 13 asphalten. Tty thudc vao ti
1¢ gitra dau + nhya va asphalten, ma asphalten c6 thé tao ra bo khung cimg cap hay
nhirg mixel riéng biét duoc 6n dinh do cac chat nhya hip thu xung quanh. Do do,
ti 1¢ cia 3 phan dau, nhya va asphalten c6 tim quan trong quyét dinh dén tinh chét

cua bitum.

Céac nhom asphalten quyét dinh tinh ran va kha ning gian két cac vat liéu
ctia bitum, c6 nghia muén bitum cang ran cang c6 ham luong asphalten cao. Cac
nhom nhya quyét dinh tinh déo. Cac nhém dau gop phan 1am tiang kha ning chiu

dung suong gi6, nang mua cua bitum.

Bitum lam nhya rai duong doi hoi phai c6 mot do cliing nhét dinh khi nhiét

do tang cao, co6 mot do déo nhat dinh khi nhiét do ha thép phai c6 do bén nén, va
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dap 16n, c6 kha nang gin két tot voi bé mit da soi va chiu duoc thoi tiét. Cac
bitum dung trong xay dung lam vat li¢u che lgp, yéu cau d6 ran cao hon, dd déo it
hon nhung lai chiu dugc thoi tiét, gid, mua, anh sang mit troi vv. Trong nhiing
diéu kién ndy, hé keo ndi trén thudng bi pha hiy do nhwa, va asphalten dan dan
chuyén thanh san pham nhung tu cao hon khong tan, khong truong trong dau (nhu
cacben va cacboid) lam mat kha ning tao nén 16p che phi, bitum don, nit va hu
hong. Do d6, tiy theo yéu ciu ma doi hoi thanh phan asphalten, diu, nhua cta cin
phai khac nhau.

Bitum c6 tinh chiu nhiét tét, chiu thoi tiét tét va c6 do bén cao, thi phai c6
khoang 25% nhua, 15- 18 % asphalten, 52-54% dau, ty 1€ asphalten/nhya = 0,5-0,6
vaty I¢ :

Nhua + Asphalten
Dau

=0.8+0.9

Noi chung can dau mo thuoc loai naphtenic hay aromatic, tirc can cua dau
mo loai ning chira nhiéu nhya va asphalten dung 1am nguyén liéu san xuat bitum
1a t6t nhat. Hdim luong asphalten trong cin cang cao, ty sb asphalten trong nhua
cang cao, ham luong parafin ran trong cin cang it, cht luong bitum cang cao,
cong nghé ché bién cang don gian. Can ctua diu mé cd nhiéu parafin ran 13 loai
nguyén liéu x4u nhat trong san xuat bitum, bitum c6 d6 bén rat thip va tinh gin

két (bam dinh) rat kém do c6 nhiéu hydrocacbon khong cyc.

Loai gudron dat dugc cic yéu cau vé ty 18 giira dau - nhua - asphaten nhu
vira noi trén day noi chung 1a rét it.

Do d6, dé thay d6i cac ty 18 trén, tirc ting dan ham luong asphalten va nhya,
thudng tién hanh qua trinh 6xi hoa bang qua trinh 6xi khong khi & nhiét 46 170-
260°C. Trong qué trinh 0xi hoa, mot bd phan dau s& chuyén sang nhwa, mot bd
phan nhya s& chuyén sang asphalten do xay ra cac phan (mg ngung tu. Do d6, néi

chung ham luong dau s& giam, ham lugng asphalten s& ting, nhung ham lugng
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nhua sé thay di it. Do vay, mirc d6 6xi hoa cang nhiéu, bitum cang cimg do ¢o
nhiéu asphalten, nhung s& gion, it déo vi ham lugng nhwa van it nhu cii. Tuy theo
muc do cing va déo ma qui dinh mirc dd cua qua trinh 6x1 hoa nay.

bac trung cho d§ cung cua bitum, thuong sir dung dai luong dé lun kim
(hay con goi 14 6 xuyén kim) tinh bang milimet chiéu sau lun xuéng cia méot kim

chuén c6 tai trong 100g va dugc roi tu do trong thdi gian 5s ¢ nhiét d6 25°C.

bdc trung cho tinh déo cua bitum thuong st dung dai luong d6 dan dai, tinh
béng centimet khi kéo cang mot mau cé tiét dién qui dinh & nhiét @6 25°C. Bitum
con dugc dic trung kha nang chiu dugc nhiét do, bé“mg dai luong nhiét do chay
mém cia no nita. Gitra do lan va nhiét do chay mém cb quan h¢ tuong quan chat

ché, nghia 14 d6 1an cang sau, nhiét 46 chay mém s& cang thap.
I1.5.3. Tinh chét phdn cin gudron khi dwoc sit dung lam nhién ligu dot 1o

Pé lam nhién liéu cho céc 10 nung (ximing, gdm st thiy tinh) cac 1o say
lvong thuc, thuc phém, cac 10 hoi nha may dién. Tuy theo muc dich khac nhau,

cau tao voi phun khic nhau, ma str dung dau cdn véi cac dd nhét khac nhau.

Nhién liéu @6t 10 duoc st dung dé dbt chidy nham cung cip nhiét ning.
Luong nhiét tod ra nay phu thudc vao thanh phén hoa hoc cua nhién liéu. Khi
nhién liéu cang c6 nhiéu cac hydrocacbon mang dic tinh parafinic cang cé it cac
hydrocacbon thom nhiéu vong, va trong luong phén tir cang bé, thi nhiét ning cua
chung cang cao. Noi chung ty 1¢ s6 C/H cang thap, thi nhiét ning ciia dau can sé

cang cao. Nhiét ning ctia diu cin nam trong khoang 10000 kcal/kg.

Nhimng thanh phan khong thudc loai hydrocacbon trong dau cin ciing c6

anh hudng rat 16n dén tinh chat sir dung cta no.

Céc hop chat cia S trong ddu mo tap trung cha yéu vao can gudron, sy co
mit ctia S dd 1am giam bt nhiét nang ciia dau cin, theo tinh toan thi 1% S s& lam
giam nhiét ning cta nhién liéu khoang 85kcal/kg. Mit khac, cac san phdm chay

cua S gy nén an mon céac hé thong thiét bi st dung, hoac c6 tdc dung véi cac vat
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liéu nung nhu gdm, st, thiy tinh... cac hop chit S con két hop véi kim loai, 1am
tang lugng can bam trong cac thiét bi dét va khoi thai cua nd gdy 6 nhilm moi

truong.

Céc hop chat co kim va cadc mudi cé trong nude khodng cua ddu moé mang

vao déu nam trong dau cin, khi d6t chung bién thanh tro.

Ham luong tro cua cac dau cin thuong khong qua 0,2% trong luong. Tuy
nhién chung ciing gay ra hu hong cac vt liéu khi tiép xuc voi lira do tao nén céc
loai hop chat c6 nhiét do néng chay thip nhu Vanadat sit (néng chay ¢ 625°C)
meta va pyro vanadat natri (nong chay ¢ 630°C va 640°C).

Ngoai ra, nhu da noi ¢ phﬁn trén, cdn gudron thyuc chit 1a mot hé keo cén
bang ma tuéng phan tan 13 asphalten va mdi trudng phan tan 13 dau va nhya. Khi
chtra nhat 13 nhitng loai cin c6 d6 nhdt cao, thuong phai gia nhiét ludn, qua trinh
chuyén hoéa giita dau - nhya - asphalten s& xay ra, do d6 1am cho cén bang hé keo
bi pha v&, gy nén két tua asphalten. Sy pha v& cin bang cua hé keo nay co thé
con do khi pha tron vao dau cin nhitng loai diu c6 ngudn gdc khac, lam cho
asphalten c6 thé bi két tua. Két qua 1 chung s& cung véi nude va cac cin khéc tao

thanh mot chat nhu “bun” dong & day céc thiét bi chira, gdy khé khan khi sir dung.
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