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Chuong 1:
GIGI THIEU VE DAU KHIi VA CHE BIEN DAU KHi

DAu khi 13 tén goi tit cda dAu md (ddu thd) va hdn hop khi thién nhién. DAu mé thudng & thé
18ng nhét, nhung ciing c6 loai dau ngay & nhiét d6 thudng da dong dic lai. Dau md c6 mau sic thay
ddi tir vang nhat t6i den sdm, c6 4nh huynh quang. Po nhét cia dau mé thay d6i trong mot khoang
rat rong, tr 5 t6i 100 cSt (10°m*sec) va c6 thé hon nita. PO nhét 16n hang trim 14n so véi nudc
nhung ty trong lai thAp hon. Theo ¥ ki€n chung clia da s6 cdc nha khoa hoc trén thé gidi, ngudn dau
khi c6 ngudn goc hitu cd. DAu khi 12 sdn phd&m phan hdy clia xdc dong thuc vat trong cdc 16p trAm
tich, dui tdc dung phd hily ciia cdc vi khudn hi€u khi. DAu md hinh thanh va c6 thé di chuyén khdi
ndi xudt hién ban diu duéi tdc dong clia cdc quy luit dia-vat 1y, héa-1y ty nhién. Dau md s& ngling
dich chuyén va ton tai & nhitng ndi c6 diéu kién dia chit thich hgp, hinh thanh nhitng via ddu. Cac
via dau thudng & sau trong 1ong dat khodng 2.000m trd 1én.

Mudn khai thdc ddu mé, ngudi ta phai khoan nhitng gi€ng khoan t6i via ddu. DAu md c6 thé tu
phun 1&én do 4p sui't cao tai cdc gi€ng dau hoic cé thé dudc hit 1én biing cdc k¥ thuit va phuong tién
bom hit phu hgp.

Khi ddu mé ton tai & hai dang: khi déng hanh va khi thién nhién. O via ddu, 4p sudt rat 16n,
mot lugng khi ddu md hoa tan trong diu. Khi khai thdc diu md, 4p suat gidm chiing s& chuyén thanh
thé khi di kém theo diu, goi 12 khi ddng hanh. Ciing c6 nhitng md khi ton tai riéng khdng c6 diu, goi
1a khi thi€n nhién.

DAu md va khi thién nhién c6 mot y nghia trong dai trong sy phat trién ctia nén kinh t& qudc
dan. Tir dau khi ngudi ta ch& bi€n thanh cdc loai nhién liéu cung cip ning ludng cho hoat dong cia
phan 16n nhitng chiing loai dong cd, thié€t bi, mdy méc. Ngoai nhién liéu, tir dAu mé ngudi ta sdn sud't
cdc loai diu md khdc nhau, cdc loai nhwa dudng. Ciing tif nhién liéu dau khi con ngudi di tao l1dp ra
mot ngdnh cong nghiép hiing manh vao bac nhat trén thé€ gidi 12 nganh cong nghiép héa dau.

1.1.Thanh phédn cia ddu mé va khi tu nhién

P& hiéu dugc ban chat diu mé, triéoc hét can xem xét thanh phan nguyén td cAu tao nén dau
md va cdc nguyén td trong diu mé ton tai & cdc hdp chi't nao?

1.1.1.Thanh phdn nguyén 6 ciia ddu mé va khi tu nhién

Nhitng nguyén t& chli yéu tao nén cdc hop phan cda diu md 1a cacbon (C) va hydro (H). Him
lugng cacbon chi€m 83,5 - 87% va hydro chi€m 11,5 — 14% khdi lugng dau mé. Ham lugng hydro
trong ddu mé cao hon hin so v6i cdc khodng vit c6 ngudn géc dong, thyc vat phan hiy khac, nhu
trong than biin chi 14 8%. Chinh ham lugng hydro cao so véi cacbon gidi thich nguyén nhian dau mé
ton tai § trang thdi 18ng.

Ciing vdi cacbon va hydro, trong tit c4 cdc loai diu md déu cé luu huynh, oxy va nito. Tdng
ham lugng S, O, N rat hi€m khi vugt qud 2 — 3% khdi lugng. Trong s cdc nguyén td ndy, nitd chi€m
phan nhd, khéang 0,001 — 0,3%. Ham lugng oxy khodng 0,1 — 1%, tuy nhién c6 loai diu nhiéu nhya
oxy chi€m tGi 2 — 3%. Ham lugng luu huynh chi€m phan chd y&u. O loai ddu it luu huynh, ham lugng
S chi€m 0,1 — 1% khdi lugng (dau mé Viét Nam c6 rat it lvu huynh, him lugng S nhd hon 0,1%).
Loai dau nhiéu luu huynh c¢6 ham lugng S téi 1 — 3% khoi lugng va hon nita nhu trong mot s& dau mé
M¢éhico ham lugng luu huynh 1€n t6i 3,65 — 5,30%, dau Uzobekistan 3,2 — 6,3%. Dau md it luu huynh
12 dAu ngot, c6 gid tri kinh t& cao, ngugc lai, diu md nhié¢u lvu huynh 12 diu chua, gid tri thdp. Tdn tai
trong diu md véi ham lugng thap con c6 mot s& nguyén td khac, chld y&u 1a cdc kim loai nhu Vanadi
(V), niken (Ni), sit(Fe), magie (Mg), crom (Cr), titan (Ti), coban (Co), kali (K), canxi (Ca), natri (Na)
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ciing nhu phdtpho (P) va silic (Si). Him lugng nhitng nguyén td nay rdt nhd, tuy vay su tdn tai cla

mdt s6 nguyén td nay ciing gy khé khin cho cdc diy chuyén cho cong nghé ché bi€n dau, do cdc

hdp chat vanadi va niken 4nh hudng dé€n da s6 chiing loai xtc tdc héa diu. Cdc nguyén t& kim loai

nay thudng tén tai dudi dang cdc hdp chit cd kim, cd'u tao phiic tap c6 trong phan cin dau.
1.1.2.Thanh phdn héa hoc ciia ddu mé va khi ty nhién

Thanh phin chd yé&u tao nén diu khi 12 hydrocacbon. Hydrocacbon 13 nhitng hdp chat hitu co
cdu tao bdi hai nguyén t6 héa hoc 1a hydro(H) va cacbon(C). Nhitng phan tif cdc chit hydrocacbon
nay khdc nhau bdi s6 lugng nguyén tl cacbon va cach sidp x&p cdc nguyén tt C, tir d6 hinh thanh nén
nhitng nhém hydrocacbon véi cau tric héa hoc khdc nhau va c6 tinh chit di biét.

1.1.2.1 Nhom hydrocacbon parafin (con goi la nhdm hydrocacbon al-kan hay hydrocacbon no)
bao g6m cédc hydrocacbon c6 cong thirc tf;ng quit CoHopso -

Trong d6 n chinh 1a s6 cacbon c¢é trong mach phan ti. 6] phan t& hydrocacbon parafin, cdc
nguyén tif cacbon lién k&t v6i nhau tao nén mot mach cacbop hd, biing lién két don bén virng nén c6
tén la hydrocacbon no. O nhiét do va 4p sudt thudong (25°C va lbar), hydrocacbon parafin c¢6 thé &
cdc trang thai khdc nhau :

_Thé khi (khi n=1,2,3,3) nhu khi metan (CHy4 ), etan (C,Hg), propan (CsHg), butan (C4Hj).

_Thé 16ng (khi n=5 cho t&i n=17), nhu hexan (C¢Hy4), heptan (C;H;¢), octan (CgH;s), nonan
(CoHyp), decan (CigHj,), xetan (CigHsy)...

_Thé rdn (khi n=18) tr§ 1én nhu octadecan (C;sHig), nonadecan (CioHig), ecozan (CaoHi)
V..V....

C3 ba trang thdi ciia nhém hydrocacbon parafin déu c6 trong dau mé. Khi niim trong via diu
cdc hydrocacbon khi & thé hoa tan trong dau thd. Khi ra khdi via trong qué trinh khai thic, do 4p sud't
gidm ching chuyén thanh thé khi, d6 1a khi dong hanh c6é thanh phin 13 khi metan (CH, ), etan
(C,Hg), propan (CsHg), butan (C4H;p) va mot phﬁn pentan (Cs Hj;). Trong cdc md khi ty nhién thanh
phan khi cling bao gdm cdc hydrocacbon tir C; tdi Cs, nhung nhiéu thinh phin nhe 13 metan hon.

Céc hydrocacbon parafin rin ciing hoa tan trong cdc hydrocacbon thé 16ng. Nhu vay cé thé
hi€u dau mé 13 mot thé hdn hgp cdc hydrocacbon, trong d6 cdc hydrocabon khi va rin hoa tan trong
cdc hydrocacbon 16ng

Hydrocacbon parafin c6 hai dang ciu tao héa hoc:

_Céc nguyén ti cacbon lién két thanh mach thing goi 13 dang normal (n-parafin hay n-alkan)
nhu n-octan (n-CgHjg).

_Cdc nguyén tlt cdc bon lién k&t thainh mach nhdnh goi 12 dang izo (izo-parafin hay izoalkan)
nhu izooctan (2.2.4-trimetylpentan)

H3
CH;-CH,-CH,-CH,-CH,-CH,-CH,-CHj; CH;I-C-CHZ- H-CH;
CH; Hj
(n — CgHy) (izo — CgHg)
n - octan izo octan

Cic hydrocacbon parafin c¢é tinh 6n dinh héa hoc it c6 kh4 ning tham gia cdc phdn tng.

1.2.2.2. Nhém hydrocacbon naphten (hydrocacbon vong no) bao gdm cédc hydrocacbon c6 cong thic
tdng quat 13 C,Ha,.

Trong d6 n 1a s& cacbon trong mach phan td. 6] phan t hydrocacbon naphten, cdc nguyén ti
cdcbon lién két véi nhau tao nén mot vong cabon kin bing lién k&t don bén vitng, nén cé tén 1a
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hydrocacbon vong no. Loai hydrocacbon naphten chd y&u 1a vong nim cacbon va vong sdu cacbon c6
tén la cyclopentan va cyclohexan.

H,C CH /CH2\
2 2
HZL le

H,C CH,

\CH / H‘ZC CH
Cyclo pzetan \ /

CH,
Cyclo hexan
Ngoai ra con ton tai rat nhiu din sui't k&t hgp mot gée alkyl (ky hiéu R) v6i mot vong no goi

la alkyl cyclopentan va alkyl cyclohexan.
R CH,

R
H,C CH/ / \
H,.C CH, ’
\ / HQC CH2
CH, \ /
Alkyl cyclipentar CH,
yl cyclipe
Alkyl cyclohexan

Céc hydrocabon naphten c6 tinh 6n dinh héa hoc. Loai hydrocacbon naphten c¢6 mach nhinh
alkyl dai c6 dd nhét cao.

1.2.2.3.Nhém hydrocacbon aromat (hydrocacbon thom) bao gdm céc hydro cac bon c¢6 cdng thitc
téng quéit CoHone .

Trong dé6 n chinh 12 s& cacbon trong mach phan tif. G nhém hydrocacbon aromat, c6 mot chit cd
bdn 12 benzen vé6i cong thitc nguyén 1a C¢Hs. Trong phin ti benzen, sdu nguyén ti cacbon lién két
thanh mdt vong c6 ba lién k&t don va ba lién két d6i sip x&p lién hgp véi nhau. Trén co s§ vong
benzen hinh thanh cdc hydrocacbon thom khdc nhau chi y&u biang cdch th€ cdc nguyén tit hydro bing
cdc gdc alkyl véi do dai va cdu triic mach kh4c nhau.

/CH \ HC/CH \C/CH3

HC CH

HC CH HC CH
N N
(CeHe) (Ce¢Hs — CHa)
Benzen Metyl benzen (toluen)
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CHs
CH R
7 \/
HC C
|
HC CH
.~
(CsHio) (CeHs — R)
Xylen Alkyl (R) benzen

C4c phan tif hydrocacbon thom ngung tu cdu tao bdi nhiéu vong benzen ¢ mit trong ddu md
véi ham lugng mdt vai phan trim. Cdc hydrocacbon thom c6é kh3 ning tham gia phdn trng héa hoc
manh, do d6 dé bi oxy héa va bié€n chat.

Ngoai ra trong diu md con ton tai cdc hydrocacbon lai tap. Trong thinh phin clia chiing c6 cd
vong no, vong thom va cdc nhdnh alkyl.

1.2.2.4. Nhém hydrocacbon olefin con c6 t€n hydrocacbon alken hay hydrocacbon khong no, bao
gdm cdc hydrocacbon c6 cdng thitc tdng quat C,Ha,.

Trong d6 n 1a s6 cacbon trong mach phin tu. 0] phan t& hydrocacbon olefin, cic nguyén tir
cacbon lién k&t véi nhau tao nén mdt mach cacbon hd, bing lién k&t don va lién két d6i kém bén
vitng. Do d6 cdc olefin ¢6 hoat tinh cao, kém dn dinh, kém bén. Céc olefin cling c6 ciu tric mach
thazlng (normal) va nhdnh (izo). Cdc hydrocacbon olefin khong cé6 mit trong dau tho va khi thién
nhién, nhung lai tdn tai v6i ham lugng ddng k€ trong cdc sdn pham ché bién tir dAu md, nhat la cdc
loai khi, cdc loai xdng va cdc nhién liéu khdc thu dudc tir mot s& diy chuyén cong nghé ché bi€n sau
clia nha mdy loc dau.

CHs

CH2 =CH2 CH3 - CH=CH2 CH3-C-CH =C-CH3

CH, du,
(CoHa) (C3He) (CsHie)
Etylen Propylen Izo octen

(2.2.4-trimetyl penten)

1.1.2.5. Nhiing thanh phdn khdc

Trong khi diu md ngoai cdc hgp phan hydrocacbon con c6é cdc khi khdc nhu khi cacbonnic
(COy), khi nitd (Ny), khi sunfua hydro (H,S) va céc khi tro argon (Ar), heli (He)...

Trong dau cé nhitng thanh phin phiic tap nhu cdc chit nhua asphalten 13 cdc hop chit thom
ngung tu, c6 khdi lugng phan t cao nhya chat nhya c6 khdi lugng phan ti bing 600-1000, con
asphalten c6 khoi lugng phan ti 1én t6i 1000-2500 hoic cao hon. Nhya asphalten c¢6 tinh 6n dinh héa
hoc kém, d& bi oxy héa, dé 1am sdn phdm dau md bi€n chat, d8i mau, dé tao cdc va 1am 4nh hudng
x4u cdc qué trinh xic tdc trong ché bi€n diu.

Ngoai nhua-asphlten trong dau thd con c¢é cdc hop chit chira lIuvu huynh, nito va cdc kim loai
ning. Pay déu nhitng tap chat 1am gidm chat lugng clia diu, gAy ddc hai cho qu4 trinh ch& bi€n diing
xtic tdc, dong thdi gay dn mon kim loai va 6 nhiém moi trudng.
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1.2.Vai nét vé cong nghé ché bién dau khi

Nghanh cdng nghiép ché& bi€n dau khi phdt trién rdt nhanh, nhat 12 sau chi€n tranh th€ gidi Iin
thit hai cho t6i nay. Theo ddnh gid chung trong tuong lai 1au dai, diu khi vAn con chi€m vi tri rit quan
trong trong linh vuc ning lugng va nguyén liéu héa hoc ma khong loai nguyén liéu nio cé thé thay
thé& dugc. Phan ti€p theo sé& trinh bay nhitng hi€u biét chung nhat vé qu4 trinh ché& bi&n dau khi.

DAu mé sau khi khai thic sé& qua khau xit Iy tdch nudc, tdich mudi dudc dua vao nha mdy loc
diu dé ché& bi€n thanh cdc sin phim da dang va phong phi. Nhitng cong doan chii yéu clia qud trinh
loc ddu 1a chung c4t, chuyén héa xic tdc, chuyén héa nhiét, tich loc... d6i v6i nhitng ngudn nguyén
liéu thich hgp nhim thu dugc cdc loai sdn phdm cin thiét, c6 gid tri kinh t& cao.

1.2.1 Chung cét dau mé

Chung c4't ddu mé 1a ch€ bién tryc ti€p diu mé trong cdc thap chung ci't vdi cdc dicu kién vé
4p sudt va nhiét do khdc nhau d€ tich dau mé thanh cic phan doan riéng biét c6 pham vi d6 sdi thich
hgp. Trong qud trinh chung c4t khdng x4y ra sy bién d6i héa hoc thanh dau md.

Qud trinh chung c4't dudc ti€n hanh theo hai giai doan:

1.2.1.1. Chung cét khi quyén

DAiu md dugc dua vao trong 10 dng, tai d6 dau dugc nadu néng 1én tSi 330-350°, chuyén thanh
hdi di chuyén 1én thdp tinh c&t. Thap c6 ciu tao dia hodc vat liéu nhdi d€ ting cudng qud trinh trao
ddi nhiét va chat giita hai ludng vat chat & thé 16ng va thé hoi van chuyén ngudc chiéu nhau, nhd d6
c6 thé phan chia hdn hgp hdi ddu mé thanh cdc phian doan c6 pham vi d6 soi khac nhau. Tuy nhién
ciing cin luu y ring, pham vi d6 sdi cda ciac phan doan chi 13 tuong ddi, c6 thé thay ddi, phu thudc
vao yéu cdu chdt lugng sdn phdm, vao dic tinh dau thd chung cdt va nhitng tinh todn cu thé clia nha
sdn xudt nhim thu dugc hiéu qua kinh t€ cao nhit. Nhitng phan doan chii y&u cda chung cat khi
quyén la:

- Xédng thd (naphtha) tir 40 dé€n 200°C.

- Dau héa (kerosinc) tir 140-300°C.

- Phin doan di€zen (gas oil) tr 230-350°C.

- Cin chung cit (residue) do soi >350°C.

Phan doan naphta con goi 1a xing chung ci't, né c6 thé dung pha ché& véi cdc loai xing khic
lam xing thuong pham. Ngoai ra c6 thé chung cit xing thd thanh cdc phan doan c6 pham vi s6i hep
hon 12 naphta nhe, naphta cacloai binh, naphta ning ding Iam nguyén liéu cho céc qué trinh ché& bién
sau.

Phian doan kerosin (KO) c6 thé tinh ch€ dung 1am nhién liéu phan luc. Ngoai ra ciing ¢ thé
diing kerosin 1am khi d6t hay 1am nguyén liéu cho cdc ddy chuyén cong nghé khic.

Phin doan gas oil c6 thé diing 1am nhién liéu cho dong cd diezen (DO), ddng thdi c6 thé dung
lam nguyén liéu cho qué trinh ch& bi&n sau.

Phan doan cin chung chit khi quyén con goi 12 cin mazut (resi-duc) c6 thé dung lam nhién
liéu ddt 10 (FO) hodc chuyén vao thiap chung cdt khi quyén — chan khong d€ tdch 1am cdc phan doan
ndng c6 pham vi do so6i khac nhau.

1.2.1.2. Chung cét khi quyén — chdn khong

Cin chung cat khi quyén dudc dua vao thap chung ci't khi quyén chian khong. Tai diy mazut
dudc phan chia thanh 3 phian doan va phan ciin:

-Phan doan nhe (lingt fraction)

-Phan doan trung binh (midle fraction)

-Phian doan ndng (heavy fraction)

-Phan cin (vacuum residue hay gudron), c6 do so1 > 500°C
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Ba phin doan nay s dung 1am nguyén liéu ch& bi€n ba loai ddu nhon gdc. Phan cin chung
cd't chan khong c6 thé diing 1am nguyén liéu tdch loc diu nhdn cin (bright stok) hay nguyén liéu sdn
xuat bitum, hodc 1am nguyén liéu cho cdng nghé ché bién sau:

S d6 tinh c4't khi quyé&n va chan khong dugc trinh bay trong hinh 1

Xang

Dau tho
N 1 ‘
VBl T =
] eI\ .
=] EJ& trung binh
— -

7 E Dau hoa
6 (Gasoil
Gurdon
Mazut

Dau tho

Hinh 1: S¢ @3 chung cit ddu mé
1- Lo 6ng; 2 va 5 — Thép tinh cat; 3- BO phan lam lanh;
4- B0 phan tdch 1dng va khi; 6- Bd phin trao ddi nhiét;
7- Bom; 8- Cot hoa hoi

1.2.2.Cdc qud trinh ché bién sdu ddu mé

Qu4 trinh chung c4t dau md trinh bay & trén chii y&€u dua vao tinh chat vat 1y 1a bay hoi va
ngung tu. Trong qud trinh chung cdt khdng xdy ra cdc chuyén héa thanh phan hydrocacbon cé trong
diu do d6 hiéu sudt va chit lugng cdc sdn pham chung cat khong dip ng duge yéu cau sit dung. D€
nang cao chit lugng ciing nhu hiéu sud't cdc loai sdn phdm c6 gid tri kinh t&, cin c6 nhitng qua trinh
gdm mot s6 day chuyén cong nghé chd y&u 1a cdc qud trinh ché hoa nhiét va cdc qué trinh ch& bién
nhiét - xdc tic.

1.2.2.1 Cdc qud trinh ché héa nhigt

a) Cracking nhiét

Cracking 12 qud trinh bé gay mach cacbon- cacbon clia hydrocacbon. Trong cong nghé diu
md, qué trinh ndy dugc tng dung dé bi€n ddi cdc phan doan ning thanh cdc sadn phim nhe tuong ¥ng
vdi cdc khodng soi clia cdc sdn phdm nhu xing, kerosen, diesel. C6 thé thuc hién phdn tng dudi tic
dung cta nhiét do (cracking nhiét) va xuc tac (cracking xdc tac)

Cracking nhiét 1a qué trinh phan huy duGi tic dung cta nhiét, thuc hién & nhiét 36 470-540 °
C, 4p suit 20-70 at. Muc tiéu qud trinh nhim thu hdi xidng tif phdn ning va thu hdi mot so olefin sit
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dung trong cong nghiép tong hop hod dau. Nguyén liéu clia ciac cong nghé nay 12 phan cin chung ci't
mazut va gudron cling nhu cdc phan ciin clia qud trinh ché€ bi€n sau khic.

1.2.2.2 Cdc quy trinh ché héa nhiét — xiic tdc
Céc quy trinh ché héa dudi tdc dung cda nhiét don thuan cho ra cdc sdn pham kém gia tri, do dé
ngudi ta sdng tao ra cic cong nghé két hop st dung nhiét vdi cdc chat xic tac d€ ning cao chit lugng
san pham thu dudc. C4c chit xic tic dyoc st dung c6 tic dung:

- Ting toc dd phan Gng.

- Lam gidm nhiét d§ caAn thi€t clia phan tng.

- Tang tinh chon loc (huéng phin ng theo huéng can thiét).

a) Cracking xtc tdc

Muc dich clia cracking xiic tic nhim bi€n ddi cic phian doan ddu md c6 phan tif lugng 16n
thanh cdc ciu ti¥ xing c6 chit lugng cao. Ngoai ra con thu thém cdc sdn pham phu khic nhu khi,
nhién liéu diezen. Céc chit xiic tdc thudng dung 1a cdc alumino silicat dang vo dinh hinh hoéc tinh
thé zeolit.

Nguyén liéu st dung 12 cdn mazut va cdc phan doan gas oil clia chung cat truc ti€p va ché
bié&n sau.

b) Reforming xiic tdac (platforming)

DAy chuyén reforming xiic tdc nhim thu dudc xing cé chit lugng cao, hdn hdp hydrocacbon
thom va khi hydro ky thudt nhd qud trinh chuyén héa xic tdc cdc phan doan naphta ctia chung cit
hodc ché bién sau. Xic tic st dung c6 thé 1a hé don kim loai, nhi kim loai hoic da kim loai, chii y&u
12 bach kim (Pt) nén c6 tén platforming, v4i chdt kich hoat xtic tdc & dang axit 12 flor (F) hoic clo
(CD).

Nguyén liéu dung cho reforming xiic tdc tiy thudc vio nhu cau sdn phdm nén rat khac nhau:

- D€ sdn xud't xing diing phin doan naphta rong (60 — 90°C t6i 180°C).

- b€ sdn xuit cdc hydrocacbon thom benzen, tulen va xylen diing cdc phdn doan naphta hep
¢6 pham vi do soi tuong tng 1a 62 — 85°C, 85 — 105°C va 105 — 140.

- Yéu cdu trong nguyén liéu ham lugng luu huynh khong qua 0,0001 — 0.0005% thé tich va
ham lugng nitd khong quéa 0,0001 %.

S4dn pham thu dugc gdm:

-Hon hop khi chita trong thanh phﬁn nhiéu metan, etan, propan va butan, dung lam nhién liéu
hoidc dudc tdch loc thinh nhitng hop phan thich hgp diing cho tdng hgp héa dau.

- Reformat 12 hdén hgp 16ng c6 thanh phin cdc nhém hydrocacbon thom 40 — 65%,
hydrocacbon phrafin va naphten 34 — 60%, cdn nhém hydrocacbon khong no rat it 0,5 — 1,1%. Sdn
phdm nay c6 thé dung lam hdp phan pha ché€ xing thuong pham, goi 1 xing reforming c6 tinh &n
dinh héa hoc t6t. Ciing do ham lugng hydrocacbon thom rat cao nén diung lam nguyén liéu tdch loc
cdc loai hydrocacbon thom: benzen, toluen va xylen 1am nguyén liéu cho héa diu.

-Khi hydro k§ thuit c6 chia t6i 75 — 85% thé tich khi hydro nguyén chit, dudgc dung lam
ngudn cung ciAp hydro cho cdc quy trinh cdng nghé khiac nhu 1am sach bing hydro, hydrocracking,
ddng phan héa...

¢) Hydrocracking

Quy trinh hydrocracking nhim bé giy cdc mdi ndi C-C ¢6 sy tham gia clia hydro. Dugi 4nh
hudng ctia khi hydro cdc hgp chat chita luu huynh nitd, oxy cé trong nguyén liéu dudc hoan toan loai
bd, cdc hgp chat khong no dudc no héa. Do d6 sdn phdm hydrocracking hau nhu chi 13 cdc sin phim
sdng mau c6 dd sach va tinh 8n dinh cao, khdng c¢6 phan cin diu.
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Nguyén liéu cho quy trinh hydrocracking kha phong pht, c6 thé st dung tir phan nhe naphta
dén cdc phan doan ning trong chung cit chan khong, phin doan gas oil clia cdc quy trinh ch€ bién
sau, cdc loai dau mazut.

San pham thu dudc bao gdm:

Hdn hdp khi chti yé&u 1a khi hydrocacbon no nhu propan va butan, ding 1am nguyén liéu cho
tong hdp héa dau sau khi xtt 1y tach loc.

- Naphta hydrocraking c6 tinh 8n dinh chdng oxy héa tdt, ding pha ché€ xing mdy bay. Ngudi
ta thudng chung cit naphta nay thanh hai phan doan: xing nhe ( s6i diu t6i 85°C) dung pha ch& xing
thuong phdm. Phin ning(85 — 180°C) c¢6 thé ding 1am nguyén liéu cho quy trinh reforming.

- Kerosin c6 tinh 6n dinh t6t ding 1am hdp phin cho nhién liéu phén luc.

-Gas oil diing 1am hgp phan cho nhién liéu diezen.

1.2.3. C4c qua trinh ch€ bi€n khi

Cong nghé ché bién diu mo’ (khi thién nhién, khi ddng hanh, khi thu dugc khi chung cat dau
va cdc qua trinh ch& bién khic) phat trién rat nhanh do d6 c6 nhiéu thuin 1¢i, d8 phic tap vé ky thuit
lai ré tién hon so vdi ch& bi€n cdc phan dau ning nhiéu tap chit. Nghinh cong nghiép nay rit da
dang va phong phii. Du6i diy chi xem xét mot s& diay chuyén cong nghé c6 lién quan téi viéc ché
bi&€n khi dau md thanh nhién liéu, chli y&u I cdc loai xing.

1.2.3.1. Lam sach khi

Cac hdn hdp khi hydrocacbon trudc khi di vao ch& bién phdi dudc 1am sach rat cin thin nhim
loai bd gin nhu triét d€ cdc chi't doc nhu hydro sunfua (H,S), hop chat mecracptan nhe (RHS), khi
cacbonic (CO,).

Quy trinh 1am sach ¢6 nhiéu hy thuat khic nhau:

a) Lam sach bdng héa chdt, nghia 1a thuc hién mot phan ng héa hoc giita chi't cin loai bd &
thé khi va mot héa cha't thich hdp dang 18ng hoic rin.

b) Lam sach bdang phuong phdp hdp phu céc chit khi cin loai bé bing chit hdp phu thé rin
nhu than hoat tinh, zeolit...

Sau qud trinh lam sach, tiy thudc k¥ thuat lam sach c6 thé loai bd 85 — 99% cdc chit tap khi
12n vao hdn hgp khi hydrocacbon.

1.2.3.2. Lam kho khi

Ngoai viéc loai bd cdc khi tap nhu trén, yéu cau hdn hop khi phdi that kho. K§ thuat 1am khd
khi phan thanh cdc nhém:

a) Hap thy nudc bang cdc chadt hit dm thé rdn nhu silicagen, nhom oxy hoat tinh,.

b) Hép thu nudc bing cdc chét hiit dm thé I6ng nhu dietylenglycol...

¢) Ngung tu hoi nuéc hoic déng bing tao tinh thé nudc dd bing ky thuit nén hoic 1am lanh.

1.2.3.3. Chung cdt khi

Quy trinh chung c4't khi nhim muc dich thu dugc cdc khi hydrocacbon nguyén chat riéng biét
hodc cdc phin doan khi c6 do sach cao.

Nguyén liéu dua vao cdc thi€t bi chung cit khi chia thanh hai nhém:

a) Nhém hydrocacbon no bao gdm khi thién nhién, khi ddong hanh, khi chung c4't diu tho & dp
suat khi quyén, khi reforming xtic tdc va khi hydrocracking.

b) Nhém hydrocacbon khéng no bao gdm khi cracking nhiét, cracking xtc tic, khi 10 cdc héa,
khi steam cracking.

San phim thu dudc tir cdc thi€t bi chung cit khi nay rit da dang va 13 ngudn nguyén liéu
khong thé thi€u dugc cho cdc quy trinh sdn xudt xing tdng hgp va ché bién héa diu.

S4dn pham tir thi€t bi chung cit hydrocacbon no:
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Khi etan dung lam nguyén li€u steam cracking thu cdc olefin nhe nhu etylen, propylen cho
tdng hop héa diu.

Khi propan dung lam nguyén li€u steam cracking, lam LPG, tdc nhan lam lanh.

Khi butan diing 1am LPG, nguyén liéu sdn xuit cao su tdng hgp. Tai cdc nudc khi hau lanh c6
pha mot phan butan vio xdng nhim ting 4p suat.

Khi izobutan diing 1am nguyén liéu sdn xuat xing alkylat va cao su tdng hdp.

Khi izopentan diing 1dm nguyén liéu ch& bi€n cao su izopren, dong thdi c6 thé pha vao xing
nhim ting khd ning chdy trong dong co.

Sdn phdm ti thiét bi chung cdt hydrocacbon khong no:

Khi etylen c6 dd sach cao 1am nguyén liéu cho ch& bi&€n héa diu.

Phdn doan propan — propylen 1a hdn hgp khi propan va propylen (propane — propylene
fraction — PPF) diing 1am nguyén liéu ch& bi€n xing polime, xing alkylat va cdc ch€ phaAm héa diu
khéc.

Phan doan butan — butylen 12 hdn hgp khi butan — butylen (butane — butylene fraction — BBF)
diing lam nguyén liéu sdn xuit xing polime, xing alkylat va cdc ché phdm héa dau khic.

1.2.3.4. Ché bién khi thanh cdc logi xdng

P& thu dugc cdc loai xing c6 chit lugng cao, ngoai quy trinh reforming xic tdc, ta con c6 thé
st dung cdc cong nghé ché& bi€n khic nhu alkyl héa, ddng phan doan BBF hoic PPF dudi tic dung
clia xiic tdc nhim thu dugc xing alkylat c6 chat ludng cao.

ChA't xtic tic st dung trong cdng nghé nay 1a axit sunfuric (H,SOy4) 96 — 98%, v6i ky thuit tién
bd hon dung xtc tac axit flohydric (HF).

San pham thu dudc gdm:

- Alkylat nhe diing 1am hgp phidn pha ché xing c6 chit lugng cao.

- Alkylat ndng (s61 170 — 3OOOC) dung lam nhién liéu diezen.

- Hon hdp khi chti y€u 1a khi hydrocacbon no diing 1am nhién liéu.

b) Polime héa 12 quy trinh thyc hién phin Gng tdng hgp giita PPF va BBF du6i tic dung cia
xtic tic nhim thu dugc xing polime hoic nguyén liéu ding trong ché bi€n héa diu.

Xic tac st dung la axit ortho phosphoric (H;PO,) hoic axit sunfuric 60 — 70%.

Khi ti€n hanh polime héa theo huéng thu nhién liéu, c6 cdc san phdm:

- Xing polime tuy c6 kha ning chdy tdt, nhung chita nhiéu hgp chat khong no nén tinh 6n dinh
thap.

-Phin doan so6i trén 205°C 1am nhién liéu diezen.

-Phan doan propan propylen PPF hinh thanh trong qud trinh ch& bién, lai dudc hdi lvu ding
ti€p 1am nguyén liéu.

1.2.4. Ché bién ddu mé nhon

DAu m& nhdn con goi 1a diu md boi tron ciing 12 mdt loai sdn phadm clia cong nghé ché bién
dau md. Du6i diy sé& gidi thiéu sd dd nguyén tic ché bi€n dau nhdn theo phuong phdp truyén thong.

1.2.4.1. Ché bién ddu nhon

Nguyén liéu cda cong nghé ch& bi€n diu nhdn theo cong nghé truyén thdng 1a ba phin doan
ning chung cit chan khong va cdn gudron, chia thanh cdc cong doan chli y&u: khit asphalten (riéng
ddi v6i gudron) 1am sach biing dung moi chon loc va tach loc parafin rin.

a) Khit asphalten doi véi cdn ddu (gudron) 13 quy trinh tdch loai cdc chit asphalten — nhua,
cdc hgp chit da vong kém 6n dinh, d& bi€n chat, d& tao cdc, c6 dd nhdt thay d6i nhiéu theo nhiét d9,
nhim thu dudc cdc phan doan nguyén liéu sdn xui't dau nhdn cin, dong thdi c6 thé diing 1am nguyén
liéu cho cdc qud trinh ch& bi€n sau khdc nhu cracking xtc tdc va hydrocraking.
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Dung mdi st dung trong quy trinh nay d€ thu nguyén liéu ch& bi€n dau nhon 1a propan 18ng.
Trong trudng hdp can thu nguyén liéu cho cracking xidc tdc va hydrocracking, khong can kht
asphalten triét d€, c6 thé dung butan 18ng, pentan hoic xing nhe. Khi cin ddu dudc xt 1y biing cdc
loai dung mdi nay trong cdc diéu kién k§ thuat phit hop vé 4p suit, nhiét do, ty 1& dung moi / nguyén
liéu... thi cdc hgp chit cdn loai bd sé& ling dong xudng thanh cin asphalten ( dung dé ch& bi€n nhya
dudong). Con hdn hdp da khir asphalten s& dudc ché bién ti€p tuc thanh diu nhon cidn diu nhon cin
hodn lam nguyén li¢u cho cracking xuic tdc va hydrocracking.

b) Lam sach phdn doan nguyén li¢u cho ddu nhon nhim muc dich tdch loai khéi cdc phin
doan nguyén liéu cdc thanh phan xdu c6 hai cho chat lugng cia ddu nhdn, d6 1a cdc chit keo nhua,
cdc hop chi't hydrocacbon thom c6 cdu triic phiic tap da vong d€ niang cao chat lugng sidn pham: gidm
kha niing tao cdc, ting tinh &n dinh ctia do nhét ddi véi nhiét d9, 1am mau sic clia didu sing hon.

Phuong phdp lam sach 12 qud trinh chiét tdch (trich ly) 16dng. Nguyén ly clia phuong phép la
diing mot dung moi chon loc khéng hoa tan cdc hydrocacbon cé trong nguyén liéu, ddng thdi c6 kha
ning chiét tdch cdc hdp phian can loai bd ra khdi nguyén liéu & dang cin (extract) phan I6p v6i phan
san phim (rafinat). Tir d6 c6 thé tdch phan extract khdi rafinat.

Nguyén liéu cho qud trinh 1am sach bing dung mdi chon loc 12 cdc phan doan ddu nhon thu
dugc tlir chung ci't dudi 4p sud't thdp va phin cin diu da khir asphalten, anhydric sunfurd... San phdm
chinh rafinat 13 nguyén liéu cho cong doan tdch loc parafin ti€p theodé sin xuat cdc loai dau nhon
gdc. Phan extract ding ché€ bié€n nhya dudng hodc cacbon k§ thuat diing trong cong nghé sin xui't cao
su.

¢) Tdch loc parafin rdn nhim loai bd khéi nguyén liéu hgp phan hydrocacbon rin c6 nhiét do
néng chdy cao d€ ha thip nhiét o dong dic clia cdc loai sdn phaAm diau nhdn gdc, ning cao tinh ning
st dung ching trong moi trudong gid lanh.

D& tich loc ngudi ta diing cdng nghé két tinh parafin trong dung mdi chon loc & cdc diéu kién
k§ thuat thich hdp nhu ty 1& dung mdi / nguyén liéu, nhiét do két tinh, tdc do ha nhiét do... Dung moi
thudng diing 12 hdén hgp c6 thanh phan thich hop giita metyletyl xeton va toluen (60% V + 40% V),
dicloetan va benzen (22% V + 78% V ) axeton va tolen (35% V + 65% ) vv...

Sdn phdm thu dugc ciia quy trinh tdch loc parafin:

- B6n loai ddu khodng, s& dudc lam sach bd sung nhd mdt s6 cdng nghé khac nhau cho ra bon
loai ddu gdc phan biét chd y&u vé ty trong va dd nhét, dude ding d€ pha ch€ véi nhau va vdi cic loai
phu gia thich hgp, theo ty 1& xdc dinh, nhim sdn xuAt ra nhitng nhan hiéu thuong phaAm khac nhau.

- Ba loai parafin rdn (tich tit cic phan doan chung c4t chan khong) phin biét nhau bdi nhiét
dd néng chdy va xérezin (tdch tif cin gudron) 12 cdc hydrocacbon rin khdc nhau vé thanh phan va
ciu tric phan tir, cling dudc 1am sach theo cdc yéu cdu cu thé dé thanh cdc thuong pham, dugc ding
nhiéu trong ddi sdng va mot sd nganh sdn xuat.

1.2.4.2. Ché bién mé nhon

M& nhon 1a mot thainh pham ché bié€n tir ddu nhdn va chat lam dic thich hop theo cdc ty 1&
xdc dinh. Tuy theo yéu cdu vé tinh niing st dung cda cdc loai md, chat 1am dic thudng dung 13 cdc
loai xa phong c6 goc kim loai khdc nhau hoic bentonit. Quy trinh ché€ bi€n m& nhdn don thuan 12 cdc
cong doan mang tinh ¢d hoc hodc vat 1y nhu khud'y tron, nghién, loc, ha nhiét dd hdp ly..tao diéu kién
thuan Igi cho viéc hinh thinh mot kh6i m& & trang thdi phan tdn vi di thé ddng nhat, trdnh hién tugng
khong ddng nhit trong thainh phdn m& nhdn hodc trang thdi tich diu pha v& ciu tric clia md...

1.3. Cdc loai san phdm ciia cong nghé ché bién dau khi
Cong nghé ch& bi€n dau khi rdt quy md va phiic tap, bao gdm nhiéu cong doan xi 1y, chuyén hod va
tdch loc, nhiim tir nguyén liéu dau thd va khi dau md c6 thé thu dugc ba nhém sadn phadm phuc vu cho
su phat trién ctia nhiéu nganh kinh t€ va ddi song xa hoi.
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1.3.1. Nhém sdn phdm ndng luong

Pay la loai sdn phdm chii yéu clia nganh cong nghiép ch& bi€n dau khi. Con s6 thdng ké cho
thdy 80 — 90% sdn lugng dau khi cla toan th€ gidi 12 phuc vu cho nhu ciu ning lugng toan cau.
Nhitng sdn phdm niy cung cdp nhién liéu cho cdc loai dong co va cdc 10 cong nghiép hoat dong
thuong xuyén, bdo ddm niang lugng cho sinh hoat ciia ngudi dan.

Tuy thudc vad pham vi si dung, nhom sdn pham ning lugng lai dudc chia thanh cdc nhom
nhién li€u nhu sau:

1.3.1.1) Nhién li¢u khi thién nhién (Natural Gas — NG) va khi diu mé ho4 16ng (liquified
Petroleum Gas — LPQG)

Khi thién nhién dugc khai thic truc ti€p tir cdc md khi c6 thé dugc din tryc ti€p tdi cdc co s8
tiéu thu bing mang ludi dudng 6ng hodc nén vao binh thép chiu luc (compressed natural gas — CNG).
Trong trudng hdp cin van chuyén di qud xa ngudi ta thudng hod 18dng khi thién nhién (Liquified
Natural Gas — LNG ), van chuyén biing cdc phuong tién chuyén dung c6 thé bdo 6n & nhiét thip -
160°C. Tai ndi tiéu thu chuyén dung c6 phudng tién hod khi trd lai d€ cung c4p t6i tay ngudi tiéu thu.

Khi diu mé hod 16ng thu dugc bing cdch nén hdn hgp khi tdch ra tir nhiéu ngudén khac nhau
nhu tir khi ddng hanh khi thién nhién hoidc khi clia cdc nha mdy loc xing dau. Thanh phan chd yé&u
ctia khi hod 16ng 1a propan va butan (con goi la khi bupro). Ty 1& giita propan va butan thay d6i tuy
theo yéu cau st dung.

Nhién li€u khi dung trong cdc trudng hgp sau:

a) Lam nhién li¢u cho tua- bin khi va 10 hdi chay tudc bin hdi nuc dung trong sdn xuat dién.
Trong trudng hgp nay c6 thé thay thé nhién liéu diezen (DO).

b) Lam nhién liéu cho cdc 1o cong nghiép nhiét dp cao nhu 12 niu thuy tinh, nung clinker, gom
sit, gach ngoi, lo luyén gang thép. Lo s’y ndng sin, thyc phadm... Trong linh vuc nay nhién liéu khi
thay thé& t6t cho ddu mazut (FO), do tinh tién dung va dat hiéu qué tot.

¢) Trong doi séng nhién liéu khi phuc vu tién 1gi cho cdc mit sinh hoat nhu ndu 4n, sudi 4m,
thdp sdng...

d) Lam nhién liéu cho djng co dot trong thay th€ cho xing. Py la mot xu thé phét trién trong
tuong lai véi muc dich han ch€ 6 nhiém mdi trudng do khoi thdi cia xdng gay ra.

1.3.1.2. Nhién liéu long

Tuy thudc vao dic tinh cla cdc loai dong cd, nhién liéu 16ng dugc chia thanh cdc loai sau day:

a) Nhién liéu dopng co c¢6 by ché hoa khi bao gdm cdc loai xiing (gasoline) diing cho 6td, xe
gin mdy, xe motd, may bay canh quat, xe ting, ca nd tdc dd nhanh, thu sdng, tau bién, cdc loai may
bom...

b) Nhién li¢u ding cho dong co diesel (diesel Oil — DO) bao gdm cdc loai nhién liéu diesel
dung cho cédc loai dong cd nén chdy cling goi 1a dong cd diezen (diesel engine ) nhu cdc loai 6td (goi
1a 6 td chay dau), cand, xe ting, xe Ui, xe ben, mdy bom chay dau...

¢) Nhién ligu dong co phdan luc (Jet Fuel) dung cho cdc loai mdy bay phan lyc (jet engine)
trong chuyén chg hanh khéch, vin tai va quén su.

d) Nhién li¢gu doét lo (Fuel Oil — FO), con goi 1a mazut, ding trong cdc ndi hoi ¢6 dinh & nha
may dién, may dét, cic 10 cong nghiép d€ nung gém sit, xi ming, gach ngdi, ndu thuy tinh, luyén
gang thép...

1.3.2. Nhém sdn phdm phi ndng luong

Nhém sdn phdm nay tuy khong truc ti€p cung cap ning lugng cho cdc loai dong cd, 10 cong
nghiép hoat dong nhung cé vai trd quan trong khong thé thi€u trong moi mit sdn xui't va ddi song xa
hoi. Chi€m vi tri chd y&u trong nhém sdn phdm nay 1a vat liéu bdi tron va nhva dudng.
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1.3.2.1. Vit li¢u béi tron

Vit liéu boi tron c6 thé dugce sidn xuit tir nhiéu ngudn khic nhau song chi y&u tir ngudn dau
md, c6 tén 12 diu m& nhon (ddu m3d bdi tron). DAu md nhdn 1a loai vat tu k§ thudt quan trong trong
tdt ca cdc nganh sdn xuat cé st dung téi dong cd, mdy méc, xe cd du 16n hay nhd, du tinh xdo hay tho
s0, cho dit hoan ho tdi dau ciing khong thé hoat dong dugc.

C6 nhiéu dang vat liéu bdi tron nhu bdi tron dang khi, dang 16ng, dang ban rin (déo) va dang
rin. S4n phdm boi tron tir dAu mé c6 hai dang: bodi tron 16ng 14 didu nhdn, boi tron déo 13 md nhon. Tir
dau md biing cong nghé thich hdp ngudi ta sdn xuit ra cdc loai dau nhon goc, tir d6 pha ché vdi cdc
loai phu gia tao ra rat nhiéu chling loai, nhan hiéu dau nhdn, m& nhdn khdc nhau. DAu m& nhdn dudc
diing chi y&u d€ bdi tron cdc loai dong cd c6 tén 1a dadu md dong cd, boi tron cac thi€t bi may méc
goi 12 ddu md cong nghiép, diing d€ bdo quan cic loai khi tai, vat dung goi la ddu md bdo quan...

1.3.2.2.Bitum

Bitum 13 loai sdn phaAm ning nhat thu dugc tir ddu mé. Bitum dugc dung chi yé&u trong xay
dung cdc cong trinh giao thong: dudng x4, cAu cong, b&én cdng, san bay v.v... Bitum con c6 tén 12 nhua
dudng, mot lugng nhd bitum cdn dudc dung lam vat liéu tdm 1gp, vat liéu chéng thim, chdng dot,
chong ro ri § cdc cong trinh xay dung din dung va cdng nghiép, & cdc hé thong tudi tiéu trong nong,
1am nghiép, trong nudi trong thuy, hdi san.

Tir loai bitum gdc thu dugc tir ddu mé ta dd ché bi€n ra nhiéu ching loai bitum c6 nhitng dic
tinh khac nhau dé phuc vu cho nhiéu muc dich.

1.3.3. Nhém sdn phdm hod hoc

Tir nguyén liéu ddu khi c6 thé€ ché€ ra rat nhiéu san phdm phuc vu sdn xudt va ddi song con
ngudi, goi 1a san ph§m hod dau (Petrochemical Products). Thuc t€ 90% cdc sin ph?fm hitu ¢d hién
nay c6 ngudn gdc hoa diu. Ngudn nguyén liéu d€ san xuat cdc ch€ phdm hod dau bit ngudn chi y&u
tif tit cd cdc hdp phan clia diu khi. Cdc sdn phaAm hod hoc c6 thé chia thanh nhiéu nhém mang tinh
niang st dung khac nhau:

1.3.3.1. Nhém cdc hod chit co sé

DAy 1a nhitng loai hod chat thu dugc tir cdc diy chuyén cong nghé ché& bi€n dau khi. Chiing c6
¥ nghia rit quan trong vi tif chiing nganh cong nghiép tong hdp hod diu da ché bi€n thanh nhitng sdn
phdm cudi cling rit phong phi va da dang, déng gop rat 16n vao ting trudng cla nén kinh t& qudc din
cia nhiéu qudc gia phat trién trén the gidi, ddng thdi gép phan thic ddy su ti€n bd cia khoa hoc k¥
thudt néi riéng va nén vin minh nhén loai néi chung.

Nhém cdc hod chit co s& lai dugc phan chia thanh nhiéu nhém khédc nhau, chii y&u 12 nhém
cdc olefin nhe (etylen, propylen, butaylen va butadien), nhém cdc hydrocacbon thom (benzen, toluen,
xylen va etybenzen ), nhém cédc hydrocacbon olefin ning, nhom axetylen, nhém khi tong hgp ( hdn
hdp khi CO, va H; vé6i nhitng ty 1& khdc nhau thu dugc tir ngudn dau khi), nhém parafin 16ng, parafin
rin va xerezin v.v..

1.3.3.2. Nhém cdc sdan phdm cudi

Nhitng sdn phdm cudi ciing cia nganh cong nghiép hod diu la cdc loai chit déo, cic loai to
SOi t(A;ng hgp, cdc loai cao su téng hdp, cdc loai phan bén hod hoc, cdc chit hoat dong bé mit...

Céc san pham cudi cling ctia nganh ché& bi€n hoa diu c6 mit trong hau hét cdc nginh sdn xuat
ctia nén kinh t€ qudc dan va phuc vu moi mit sinh hoat clia con ngudi.
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Chuong 2:
NHIEN LIEU TREN PONG CO XANG

2.1. Qud trinh chady trong djong co xdng :

Pong co xing 1a loai dong cd d6t trong duge dung phd bién, thudng 1dp dit cho céc loai 6t0,
xe gin mdy, mdy bay cdnh quat, mdy cay, mdy kéo, mdy bom hit v.v.. Nhién liéu dung cho loai dong
cd nay la xing 6t6, xing mdy bay, dudc goi chung 1a xing. P& hiéu dudc nhitng yéu cau chit lugng
clia xing, ta can phdi hi€u qua trinh chdy clia xing trong dong cd.

2.1.1. Hi¢n tuong chdy binh thuong - chdy kich né

P& don gidn ching ta xem xét dong cd xing st dung bd ché hoa khi. Xing tir thiing chita theo
ong din qua biu loc rdi duge chuyén vao bd ché hoa khi. G day xing di vao voi phun. Trong khi d6
khodng khi bén ngoai do su gidm 4p sut trong thi nap clia dong cd s& dudc hit vao qua bau loc khong
khi di d€n hong khuyé&ch tdn. Tai hong khuyé&ch tdn do chénh léch 4p sud't, xing dugc phun ra khéi
vOi phun, cudn theo dong khong khi, xiing boc hdi, tao thanh véi khong khi hdn hgp hdi xidng va phan
phdi déu trong cdc xy-lanh clia ddng co. Trong xy-lanh hoi xing bi nén tdi mot thdi di€m thich hgp thi
nén dién (bu-gi) danh I¥a, tai thdi di€ém dé hdn hop hoi xing bit chdy rit nhanh, Thé tich khi chdy
trong xy-lanh ting 1én diy pit-tdng xudng, con khi thai theo clra xa ra ngoai.

Nhu vay qud trinh chdy clia hdi xdng trong budng d6t ctia ddng co bd ch& hoa khi 1a mot qud
trinh chdy cudng bifc, thyc hién dugc 12 nhd tia lira dién ctia bu-gi. Qua trinh chdy nhu vay dién ra rat
nhanh, nhung khong phdi xay ra tic khic trong toin bo thé tich xy-lanh, ma bit dau chdy tir bu-gi sau
d6 chdy lan dan ra toan bo thé tich xy-lanh, lic d6 chu trinh chay két thiic. Téc d6 lan truyén clia mit
cau Itra binh thudng 13 20 — 25 m/sec. Vi toc dd lan truyén clia mit ciu ltta nhu vay, 4p sudt hoi
trong xy-lanh ting déu din, dong cd hoat ddng binh thudng.

Vi mot 1y do khdch quan ndo d6 nhu ding xing khong ding chat chit lugng yéu cau hoic cdu
tao dong cd khong dudc chuidn xdc hoic diéu kién 1am viéc clia dong cd khong binh thudng trong
dong co. Khi d6 sé& xuat hién chdy kich nd, tirc 12 tai mot di€m nao d6 trong xy-lanh dit mit cau lia
chua lan t6i, hdi nhién liéu da boc chdy dot ngdt véi tdc do chdy lan truyén nhanh gdp trim 1an chdy
binh thudng. Téc do chdy truyén lan khi kich nd 1én t6i 1.500 — 2.500 m/sec. Ap sudt trong xy-lanh
vot tang t61 160 KG/cm?. Chinh sy tdng 4p suat dot ngdt dé tao ra cdc séng hoi xung dong va dap vao
vach xy-lanh, phét ti€ng kéu lach cich, mdy nd rung gidt va néng hon binh thudng rit nhiéu.

2.1.2. Tri s6 octan ctia xdng

Thuc t&€ cho thdy hién tugng chdy kich nS clia ddng co xing c6 quan hé chit ché vdi thanh
phan hod hoc ciia xing. So sinh cdc nhém hydrocacbon cho thi'y hydrocacbon n-parafin dé bi chdy
kich n nhat, ngudc lai nhém hydrocacbon izoparafin va hydrocacbon thom khé bi kich né.

Pé d4nh gid kha ning chdy kich n6 ctia mdt nhém hydrocacbon hoic mot loai xing nio dé
ngudi ta da phdt minh ra mot phuong phap thyc nghiém dya trén sy so sdnh qud trinh chdy cta cdc
loai nhién liéu cu thé v6i mot loai nhién liéu tiéu chuédn, tir d6 xdc dinh mot chi tiéu chat lugng c6 tén
1a tri s& octan (TSOT).

TSOT ctia mdt loai xing cang cao cang kho bi kich nd khi chdy trong dong cd, nghia 13 xing
d6 c6 tinh chong kich nd t6t. Nguoc lai TSOT cang thdp cang dé bi chdy kich nd, loai xing d6 c6 tinh
chdng kich nd kém.

2.1.2.1 Nhién liéu tiéu chudn dé xdc dinh tri sé octan

Nhién liéu tiéu chuidn d€ xdc dinh tri s6 octan bao gdm hai hgp phan :

a) Hop phédn n-heptan (n-C7H14) c6 cong thitc cAu tao mach cacbon thing

CH;- CH; - CH,- CH, — CH, - CH; — CH3
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N-heptan c6 tinh chdng kich nd kém, quy u6c heptan c6 TSOT bing khong (TSOT = 0)
b) Hop phén izo-octan (2.2.4 tri metyl pentan) c6 cong thitc cAu tao mach nhanh. Izo-octan c6
tinh chong kich né t8t, quy udc izo-octan c6 tri s& octan bing 100.(TSOT = 100).

CH
CH3— - CH, H -CH3;
lcH; cclia

Khi pha ché& hai hgp phdn nay véi nhau theo ty 1& thé tich nhat dinh s& suy ra dugc TSOT ciia
nhién liéu hdn hgp d6. Vi du nhién liéu tiéu chuin c6 30% thé tich n-heptan va 70% thé tich izo-
octan, c6 TSOT bing 70.

2.1.2.2. Co s0 phuong phdp xdc dinh TSOT cuia xdng

Pé x4c dinh TSOT ciia mot loai xing nio d6, ngudi ta dem loai xing d6 chay mdt dong co
chuyén dung 12 may do tri s& octan. Ghi lai hién tugng chdy kich nd clia dong co tai nhitng diéu kién
x4c dinh.

Ti€p theo cin pha ch&€ mdt ddy nhién liéu tiéu chuan c6 TSOT khdc nhau. Lan lugt diing cdc
nhién liéu chuin nay chay may do tri s6 octan va ghi lai trang thdi kich nd ctia may vdi tirng loai
nhién liéu tiéu chuin.

Trén co s§ so sdnh hién tugng chdy kich nd clia loai xing dem thit vdi cdc nhién liéu tiéu
chuidn d€ tim ra mot nhién liéu chuidn c6 hién tugng chay kich nd gidong nhu xing dem thit. Tir d6 rit
ra 13 xing dem thtr c6 TSOT bing nhién liéu chuidn nay. Vi du xing dem thi chay trong may do tri s&
octan c6 hién tugng chdy kich nd gidng nhu nhién liéu chuin c6 26% n- jeptan va 74% izo-octan thi
xidng dem thir c6 TSOT biing 74. Cin chi ¥ trdnh nhim 14n khi n6i mdt loai xing c6 TSOT bing 74,
nghia 13 né c6 tinh chdng kich n6 gidng loai nhién liéu chuin c6 74% V 1a izo- octan, chit khong phai
trong xang do6 c6 74% V la izo-octan.

2.1.2.3. Cdc loai tri sé octan

Trén thuc t€, tuy theo phuong phdp x4c dinh ngudi ta phan biét cdc loai tri s octan sau day:

a) Tri s6 octan xdc dinh theo phiuong phdp mo-to (Motor Octan Number — MON). Tri s6 MON
thé hién dic tinh clia xing diing cho dong cd trong diéu kién hoat dong trén xa 19, téc dd cao nhung
déu din hoic khi ddng co chuyén chd ning.

b) Tri s6 octan xdc dinh theo phuong phdp nghién ciiu

(Research Octan Number — RON).

Tri s6 RON thé hién dic tinh clia xing diing cho dong hoat dong trong thanh phd, téc do thap
lai hay ting giam dot ngot.

Cing modt miu xidng, tri s6 RON bao gid cling cao hon MON. Vi vay khi n6i TSOT clia mot
loai xidng nao d6 cAn phan biét RON vi MON d€ tranh nhim 14n. Hiéu s clia hai tri s6 RON va
MON(RON — MON) biéu thi cho su thay ddi tinh chat ctia xing khi dong cd hoat dong tai hai diéu
kién khdc nhau nhu da néi & trén va c6 tén la d6 nhay cdm clia xing. PO nhay cdm clia xdng thap c6
nghia 13 loai xing d6 it thay d6i kha ning chdy trong cic diéu kién hoat dong khic nhau clia dong cd.

¢) Tri s6 octan théng dung(Popullar Octan Number — PON).

3 mot s6 nudc st dung PON biing trung binh cdng cia RON va MON{( RON + MON)/ 2} d€ dic
trung cho tinh chdng kich né ctia xing thay vi dung RON riéng ré. N6 dua vao st dung sém nim 1970
nhu 12 mot sy thod hiép gitta RON va MON cho muc dich quing cdo, va d€ giit dugc nhitng khach
hang khé tinh vé6i rat nhiéu thuat ngit khac nhau.

2.1.2.4. Quan hé¢ giita tri s6 octan ciia xdng va ty sé nén ciia dong co

Viéc lwa chon TSOT cia xidng st dung phu thudc vao ty sd nén ctia dong co. Pong co 6 ty s6
nén cao l1a dong cd tao ra cong sud't 16n, doi hdi loai xing st dung phai c¢6 TSOT cao. Néu dem dung
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loai xdng c6 TSOT thap s& giy ra hién tugng kich n6. N&u ding xing c6 TSOT cao hon yéu ciu cla
dong cd ciing khdng tdt, gdy lang phi xing, dong cd hoat dong khdng 6n dinh, d& néng mdy. Tém lai,
d€ tao ra hién tugng chdy binh thudng trong budng dét, khi€n dong co hoat dong n dinh, can phai st
dung xing c6 TSOT phi hgp véi ty s& nén clia dong co (xem bang 1).

Bdng 1. Quy dinh tuong quan gifta ty sd nén va ty s octan

A. Quy dinh ctia Ty Au
Ton nude Ty s6 nén clia dong co Tri s6 Octan
Min Max Min Max
Anh 8,0 10,5 78,5 101,5
Phap 7,8 10,5 80.5 98
bic 7.8 11,0 82,5 101,0
Italy 8,1 9,5 84,0 102,5
B. Quy dinh ctia Lién X6 ( cii )
bong co Xdng
Bbudng kinh xy lanh(mm) T s nén MON RON
188 9,0 89 95
76 8,5 89 95
9 8,8 85 98
9 6,6 72 -
20 7,65 85 93
76 9,0 85 93
76 7,0 72 -
7 7,7 76 -
%) 6,5 76 -
6,2 66 - 72 -

2.2. Cdc chi tiéu chdt lugng ciia xdng

P& bdo ddm cho ddng co hoat ddng binh thudng, xing phai dat dugc nhitng yéu ciu chat lugng
dudi day :

- C6 do6 bay hoi thich hgp dé dong co d& khdi dong va van hanh mot cdch déu din nhip nhang,
khong tao ra cdc nghén hoi, ddc bi€t vao mua he, nhiét do moi trudng cao.

- C6 tinh ch&ng kich nd cao, bio ddm cho ddong cd 1am viéc & phu tai 16n ma khong bi kich né.

- C6 tinh &n dinh hod hoc tot, khdng tao ra cdc hgp chit keo nhua khi tdn chita, khi chdy
khong d€ lai nhiéu chdt muoi than trong budng d6t, khong dn mon cic chi ti€t trong ddng co.

- Khong bi dong dic khi nhiét d6 ha thap, khong hit nudc va khong tao ra cic tinh thé nudc dd
khi gdp lanh.

Dudi ddy sé c6 nhitng phdn tich chi tiét hon vé nhitng yéu cdu chdt lugng ciia xdng.
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2.2.1. Tinh bay hoi cua xing

Yéu ciu xdng phdi c6 tinh bay hoi thich hgp, n€u xiing bay hoi qud dé sé hod hdi ngay trén
dudng 6ng din, gy nén hién twgng nit hoi (nghé&n khi) 1am cho xidng phun ra 14n bot, khong bdo ddm
dd hdi xing cung cip cho dong cd nén ddng co hoat ddong khdng 6n dinh, c6 thé bi chét mdy. Trong
van chuyén, bom hiit, bdo quin sé& xdy ra hao hut ty nhién 16n qud mic. Xing bay hdi kém (khé bay
hoi) gy nén khé khdi dong mdy, khé di€u chinh mdy, gy lang phi nhién liéu do chdy khong hét, tao
muoi than 1Am ban mdy, lam loing diu nhdn giy hién tugng mai mon mdy nhiéu hon mic binh
thudng.

Tinh bay hoi clia xing dudc danh gid bing cdc chi tiéu pham chat :

- Thanh phan di€m soi

- Ap suét hdi bio hoa,

- Ty trong hay khdi lugng riéng.

2.2.1.1. Thanh phdn diém séi ciia xdng
Tiéu chudn x4c dinh TCVN 2698 — 1995, ASTM D S6
Chi tiéu nay dugc xdc dinh trong dung cu chung cit d tiéu chuin hod. P&i vdi xing cin xdc dinh
thanh phan di€m sdi nhu sau :

- Piém s6i dau (t, hay IBP)

- Pié€m s6i 10% V

- Piém $61 50% V

- Pi€m s6i 90% V

- Piém s6i cudi (t;. hay FBP).

Y nghia cta thanh phin diém soi :

a) Diém s6i ddu va diém séi 10% dic trung cho tinh khdi dong mdy, kha ning giy nghén hai
va hao hut ty nhién. Pi€m s6i diu thap hon quy dinh cang nhiéu thi xing cang d& hao hut, cang khé
khoi dong mdy. Doi véi 6td, viec khdi dong mdy ¢ lién quan tdi nhiét do khong k hi va tjoqv theo
cong thtrc kinh nghi€ém sau :

Trong d6 : - tmin : Nhiét do tdi thiu ctia khong khi, § @6 may c6 thé khdi dong.
- tov: PO cat 10%.

b) Piém s6i 50% biéu thi kha ning thay d6i tdc d6 clia may. Néu diém soi 50% clia xing cao
qud quy dinh, khi ting tdc (ting ga), luong hdi xing vio m4y nhiéu nhung dot chay khdng kip do khé
bdc hdi, do @6 mdy yé&u, diéu khién may khé khin.

¢) Piém s6i 90% 13 di€ém s6i cudi bi€u thi dd bay hdi hoan toan ciia xing. Néu di€m so6i nay
16n qud quy dinh, xing khé bay hdi hoan toan giy hién tugng pha loing dau nhon, 1am may dé bi mai
mon cling nhu 1ang phi nhié€n li€u.

Trén co s y nghia ctia thinh phan di€m sdi cho thdy cic loai xing phai c6 do bay hoi thich
hop. Theo quy dinh di€m s6i ddu khong dudi 35 -40 °C. P& c6 thé d& dang khdi dong khi dong co con
ngudi yéu ciu & 60 — 70°C xing phii bay hoi dugc 10% thé tich (10% V). P& xing chdy h&t hoan toan
trong dong cd, yéu cdu & 180 — 190°C xiing phai bay hoi dugc 90%V va & 195 — 200°C phai bay hdi
hoan toan.

Né&u ddi véi mot loai xing thuong phdm, ki€m tra chi't lugng ban diu cho thdy thanh phan ci't
dat tiéu chuidn quy dinh, nhung sau mot thdi gian van chuyén bom hiit, bdo quan, ki€m tra lai thay
thanh phin nhe d bay hdi hoic do cdc hgp phan nhién liéu ning nhu diu hod, nhién liéu diezen da
1an vao. Khi d6 néu ti€p tuc duing xing ndy chay mdy s& gay nhiéu tic hai nhu di trinh bay § trén.

2.2.1.2. Ap sudt hoi bao hoa Reid

Tiéu chudn xdc dinh TCVN 5731 — 1993, ASTM D 323
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LA 4p sudt hoi xing § trang thdi can bing vé6i thé 16ng trong bom Reid dugc do tai nhiét do
xdc dinh 12 37,8°C (hay 100°F). Ap sud't hoi bio hoa Reid c6 thé biéu dién bing nhiéu don vi do 4p
sudt khiac nhau nhu : Psi, Bar, kPa, mmHg, KG/cm?... Ap sudt hoi bao hoa Reid 1a mot trong cac chi
tiéu vé tinh bay hdi clia cdc loai xing. Dua vao 4p sudt hdi bio hoa Reid c6 thé ddnh gia nhién liéu
vé tinh khdi dong, kha ning tao niit hdi, hao hut do bay hoi trong bido quin va miic dd nguy hi€m do
chdy. Ap sud't hoi bao hoa Reid cang cao thi khi ning bay hoi cAng manh. Yéu cdu cdc loai xidng
phéi c6 4p suit hoi biao hoa Reid phit hgp khong qud cao va qud thip.

2.2.1.3. Khéi lugng riéng va ty trong (Density & Relative Density)

Tiéu chudn xdc dinh TCVN 3893 — 84, ASTM D 1298,

TCVN 2691 — 78, ASTM D 941,
ASTM D 1217 ASTM D 1480, ASTM D 4052
Khéi lugng riéng(Density) do bing g/cm® 1a khdi lugng cia mot don vi thé tich.

Ty trong (Relative Density) 1a ty s6 khoi lugng riéng ctia mot chit & nhiét do nao dé, so vdi
kh&i lugng riéng cia nude § 4°C. Ky hiéu dyu, trong d6 t°C 12 nhiét do tai d6 xédc dinh ty trong tiéu
chuéin & 20°C ky hiéu dags hoidc ty trong tieu chudn & 15°C ky hiéu dys. O Anh, M§ va mdt s nudc
lai ding ty trong & 60°F ( twong duong 15,6°C), ky hiéu deorgor. C6 nhiéu tiéu chuén xdc dinh ty trong

- TCVN 3893 — 84, ASTM D 1298 x4c dinh ty trong bing phi k& (aerometer).

- TCVN 2691- 78, ASTM D 941, ASTM D 1217 x4c dinh ty trong bing binh do ty trong bang
binh do ty trong mao quan (pycnometer) vGi cdc dang mao quan khic nhau.

- ASTM D 1480 xéc dinh ty trong bing binh do ty trong mao quan, dung cho chat 1dng nhét.

- ASTM D 4052 x4c dinh ty trong chat 16ng biing mdy do ty trong hién so.

P& suy ty trong tif cic nhiét dd khac nhau vé ty trong tiéu chuin c6 cong thic tinh hoic st
dung bing s& chuyén ddi( xem chuong 11).

D2ga = dyg + y(t - 20)

Trong d6 : t — Nhiét do bat ky,

Y- Hé s8 di€u chinh ty trong.

2.2.1.4. Py API ("API - API gravity)

Tiéu chudn xdc dinh ASTM D 287

Do API 1a mot chd tiéu ddnh gid ty trong clia diu tho va cdc sdn phdm cida chiing theo tiéu
chuin ciia vién dadu mé Hoa Ky (American Petroleum Institute)

0

deo’k/60°F

Ty trong hay "API bi€u hién tinh bay hoi cia mot sadn phdm ddu md. T§ trong cang thap ("API
cing cao), chiing td sdn phdm cang nhe, cang dé bay hoi.

Trén thyc t&, cdc loai sdn phim diu mé c6 ty trong trong mot pham vi ndo d6 12 hdp 1y, néu
vugt khdi pham vi d6 chiing td tinh bay hdi clia sdn phdm d6 khong phit hgp, vi du ty trong ciia xing
6t & 15°C trong khodng 0,700 d&n 0,740. Trong thuc t& viéc xdc dinh ty trong hoic khdi lugng riéng
hay "API cla cdc sin phdm diu md 1dng mang ¥ nghia thuong mai nhiéu hon ¥ nghia ki€m dinh chat
lugng.

2.2.2. Tri s6 octan ciia xdng

Hién tugng chdy cda xing trong dong cd bd ché& hoa khi da dugc trinh bay trong muc 2.1.1.
Yéu cdu cdc loai xing khi chdy trong dong co khdng x4y ra hién tugng kich nd, nghia 1a phai c6 tinh
chong kich né tot. Tinh chdng kich nd clia cdc loai xing bi€u hién § tri s& octan (xem muc 2.1.2).
Nguyén tic xe mdy la phdi ding loai xing ¢c6 TSOT phlt hgp vdi ty s6 nén clia dong cd. Cac nha sdn
xuit dong co xe mdy déu cé quy dinh loai xing c6 TSOT thich hgp vdi loai dong cd, xe mdy do minh
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san xuit ra. P& ting TOST cho xing, cdc nha sdn xudt st dung cdc diy chuyén cong nghé ngiy cing
hoan chinh hon d€ tao ra cdc hop phan c6 TSOT cao. Tuy vay van chua gidi quyét dugc van @&, do d6
trén thuc t&€ ngudi ta con pha vao xdng nhitng loai phu gia thich hgp lam ting TSOT clia xdng.

2.2.2.1) Cdc phuong phdp ddnh gid tri sé octan(RON, MON , PON)

Tiéu chudn xdc dinh TCVN 2703 — 78 , ASTM D 2699 (xdc dinh MON)

TCVN 2702 - 78 , ASTM D 2700 (x4c dinh RON)

Viéc x4c dinh TSOT cilia xing dudc thuc hién trong thi€t bi chuyén dung vé6i cdc loai nhién
liéu chudn. Chi tai cdc phong thi nghiém chuyén nghanh ctia cdc co s sdn xuit, cic co quan ki€m tra
chat lugng mdi ¢6 kha ning ddnh gid TSOT. V& nguyén tic, cdc nha sidn xuit phdi bdo ddm cung cap
cdc loai xing c6 TSOT diing v&i nhin hiéu hing hod. Ngudi tiéu dung phai dinh k¥ kiém tra ddnh gia
TSOT cta cdc loai xdng luu thong trén thi trudng. Lam nhu viy s€ bdo dam cho cdc loai dong co, xe
may hoat dong an toan, phdt huy cong suit va kéo dai tudi hoat dong clia xe may.

2.2.2.2. Ham luong chi (lead)

Tiéu chudn xdc dinh TCVN 6020 — 1995, ASTM D 3341, ASTM D 3237, ASTM D 2599

Trong qud trinh chdy cla hoi xing trong budng dot cé su tao thanh va tich tu cdc hgp chit
peoxyt. Nhitng chit peoxyt nay 1a nguyén nhan din t6i kich n6 khi ndng d6 ciia chiing dat t6i mot
gi6i han nao d6. P& tranh hién tugng kich nS, ngudi ta phai ngin chin sy tich tu cdc hop chat peoxyt
d6. Mot trong cdc bién phdp c6 hiéu qua rd rét 1a pha vao xing mot hdn hgp c6 ténla “nude chi”.

Nu6c chi 1a tén goi don gidn hdn hgp 16ng c6 thanh phan1a hgp chit tetraetyl chii [Pb(C,Hs)4]
va bromua etan (BrC,Hs) hodc dibromua etan (BrC,HsBr). Tac dung cta tetraetyl chi (TEC) 1a pha
huy cdc hgp chit peoxyt va ngin cdn sy tich luy clia chung trong xy-lanh do d6 tranh dudc hién tugng
kich nd. Nhu vay tetraetyl chi c6 tdc dung ting TSOT ctia xing. Bromua etan hoic dibromua etan
dudc goi 1a chdt 16i kéo vi ching gitip cho mudi chi sau qud trinh chdy khdng dong lai trong xy-lanh,
pit-tong, bu-gi, xupap... ma theo khdi xa ra ngoai.

Nu6c chi c6 tic dung ting tinh kich nd clia xing rd rét, song nd 1 chit doc gdy ton thuong cho
hé than kinh ddi véi ngudi bi nhiém. Vi thé ndng do gidi han clia bui chi trong khdong khi khong cho
phép vugt qua 0,005 mg/cm3. Ciing do tdc hai gy 6 nhiém cho moi trudng khi quyén nén trong vong
20 — 30 nim trd lai diy nhiéu nudc trén thé gidi va trong khu vuc d3 dan din han ché va di dé€n cAim
st dung xdng pha chi.

D3&i véi cdc loai xidng pha chi cAn danh gid ham lugng chi do dugc bing g/l. C6 nhiéu tiéu
chuin x4c dinh ham lugng chi trong xing :

- TCVN 6020 — 1995 tudng ducsng ASTM D 3341 xédc dinh chi trong xdng 6td bing phucng
phép 16t mono clorua.

- ASTM D 3237 xé4c dinh chi trong xing biing phuong phip quang phd hip thu nguyén ti
(Atomic Abserption Spectrosmetry).

- ASTM D 2599 xdc dinh chi trong xing mdy bay bing phuong phdp quang phd tia X (X
Spectrosmetry).

2.2.2.3. Cdc hgp chat chiia oxy

Tir ddu thap ky 70, tai cac nudc cong nghiép phat trié€n do yéu cau loai bd xing pha chi, ngudi
ta da phdt ki€n viéc pha vao xidng mot s6 hgp chat chita oxy c6 tdc dung ting TSOT cho xiing, d6 la
céc loai alcol, ete nhu metanol (CH;OH), etanol (C;HsOH), metyl ter butyl ete (CH3-O-CHy) viét tit
MTBE, metylt er , amyl ete (CH3-O-CsH;;), viét tit MTAE, v.v...

Nhitng hdp chit ndy ciing tham gia vao cd ché ngin cin sy tich tu peoxyt, nén han ch& hién
tugng chdy kich nd trong dong cd xing, chiing khdng qua ddc nhu tetraetyl chi. Tuy vy viéc sit dung
cdc hop chat trén ciing c6 han ché vi nhiét lugng chdy clia chiing thdp, 4p sui't hoi bdo hoda qué cao,
mot s& chat dé gy tdch I6p trong xdng khi bi 1dn nudc. Do dé chi duge phép pha mot lugng cé gibi
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han vao trong xdng. J nudc ta hién nay chua st dung cdc loai phu gia nay. Hién nay tai bang
Califonia (M§) da cAm pha MTBE vao xiing, do hdp chit nay khé phan huy, tich tu lai s& gy 0
nhiém moi trudng.

2.2.3. Tinh 6n dinh hod hoc ciia xdng

Tinh 6n dinh hod hoc clia xing bi€u thi § kh3 ning xing duy tri dudc chi't lugng ban dau trong
qué trinh bom hiit, van chuyén, tdn chita, bio quin. P4nh gia tinh §n dinh hod hoc clia xing bing cdc
chi tiéu chat lugng : hAm lugng nhyra thuc t&€ va dd bén oxy hod.

2.2.3.1. Ham luong nhua thuc t¢ (Exitent gum)

Tiéu chudn xdc dinh ASTM D 381

Nhyra thuc t& 13 lugng cin rin con lai sau khi 1am bay hdi mot thé tich xidng nhdt dinh, tai
nhitng diéu kién xdc dinh, biing cdch thdi dong khong khi va hdi nuéc & nhiét dd quy chuin qua mau
xdng thi nghiém. Po biing mg/100 ml.

Xing mdi c6 lugng nhia nhd hon xing da ton chira bdo quin 1du. Haim lugng nhua ting 13 do
du6i dnh hudng ctia nhiét do, 4nh sing, khdong khi, kim loai.. cdc hgp phidn kém &n dinh c6 trong
xing bi oxy hod tao ra ciac hdp chit keo nhya. Cac loai xidng c6 tinh §n dinh hod hoc khac nhau tuy
thudc thanh phan ciia ching. Xing c6 ham lugng nhua thic t€ nhd thi tinh dn dinh tt va ngudc lai.

Ham lugng nhua clia cdc loai xing khong vuot qua quy dinh 4 — 5mg/100 ml tai noi sdn xuat
va 8 mg/100ml tai ndi tdn chita. Néu ham lugng nhya thue t€ vudt qud quy dinh sé& ¢é dnh hudng
khong tdt t6i cdc chi tiéu chi't lugng khac clia xing nhu tinh chdng kich nd, tinh in mon va bay hoi.

2.2.3.2. Tinh én dinh oxy hod (Oxidation stability)

Tiéu chudn xdc dinh ASTM D 525

Tinh &n dinh oxy hod dugc ddnh gid bing phuong phdp do chu ky cdm tng. Chu Iy cim @ng 14
khodng thdi gian (do bing phiit) ma trong xing khong xay ra su k&t tha va van duc khi bi oxy hod bdi
oxy clia khong khi tai 4p sudt va nhiét do x4c dinh. Chu ky cdm ng clia miu xiing thi nghiém cang
dai thi tinh 6n dinh oxy ho4 clia xing cang tot. N&u xing dudc bdo quin trong diéu kién khong tot, bi
bi€n chi't va chu ky cdm tng sé& ting lén.

Quy dinh chu ky cdm @ng clia xdng 6td6 khong vugt qua 240 phﬁt.6 mdt s& nudc con quy dinh
va khdng ché& chi tiéu ham lugng olefin (% kl) dé bi€u hién cho tinh 6n dinh hod hoc clia xing. Xing
c6 ham lugng olefin cao thi tinh dn dinh hod hoc kém.

2.2.4. Tinh dn mon kim loqi ctia xdng

Thanh phan chi yé&u cla xing 12 cdc hop chat hydrocacbon hoan toan khdng ¢ tdc dung in
mon kim loai. Tuy vy trong xing cé chita mot lugng tap chit chua loai bé triét d€ khdi xing, hoic
trong qué trinh van chuyén tdn chita xing bi nhiém ban. Nhitng tap chit nay c6 tinh dn mon kim loai,
lam 4nh hudng tdi tudi hoat dong clia xe mdy, dong co. Do d6 cian ki€m nghiém cdc chi tiéu chat
lugng nay.

P& ddnh gid tinh in mon kim loai clia cdc loai xing ngudi ta st dung cdc chi tiéu sau diy :

2.2.4.1. Kiém nghié¢m dn mon mdanh dong (Copper strip tarnish)

Tiéu chudn xdc dinh TCVN 2694 — 1995, ASTM D 130

Ki€m nghiém nay nhiim phat hién sy c6 mit cia cdc hgp chi't Iuvu huynh hoat dong (Ivu huynh
tu do, sunfua, mercaptan) c6 mit trong xing, dua vio sy thay d6i mau sic cia manh dong tiéu chuin
sau khi ngdm vao xing trong 3 gid & nhiét dd 50°C so v4i mau sic cia mdnh ddng miu. Quy dinh c6
4 cAp mau sdctr 1 t6i 4 :

-C4Ap sd 1 c6 hai mifc : 1a va 1b

-Cips62cé Smic : 2a,2b,2c,2d va 2e

-Caps63cé2miic : 3ava3b

-CApsd4cé3mitc : 4a,4bvadc
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Xing tot phai dat cadp s6 1, Tiéu chudn nay cung diung cho cdc loai nhién liéu khic vdi nhiing
quy dinh vé nhiét do va thdi gian ngdm manh dong khdc nhau d6i vdi tirng loai nhién liéu cho phu
hgp.

2.2.4.2. Ham lugng luu huynh (Total sulfur)
Tiéu chudn xdc dinh TCVN 2708 — 78, ASTM D 1266
Luu huynh t8ng s6 dudc xdc dinh bing phin trim khéi lugng so v6i mau xing (%kl). Tiéu chuin
TCVN 2708 — 78 tuong duong ASTM 1266 1 phuong phdp dot dén dugc dung cho cdc sadn phdm dau
md nhe, chdy hoan toan. Quy dinh lvu huynh tdng s8 trong cdc loai xing 6td6 khong dude qua 0,1 —
0,15% Kkl.
2.2.4.3. D) axit (Total Acid Number — TAN)
Tiéu chudn xdc dinh
TCVN 2695 — 1995, ASTM D 974
TCVN 6325 - 1997, ASTM D 664
Po axit do bing lugng mg KOH di trung hod hét lugng axit hitu ¢ ¢é trong 100 ml xing
(mg/100ml). Cé mot s6 tiéu chuin x4c dinh dd axit :
- TCVN 2695 — 1995, ASTM D 974 x4c dinh do axit bing chudn d6 thé tich vé6i chat chi thi

- TCVN 6325 — 1997, ASTM D 664 x4c dinh TAN bing chuén do dién thé.

TAN cia cdc loai xing khong dudc vudt qud gidi han cho phép, thudng 1a ri't nhd.

Ngoai ra d€ danh gid tinh in mon kim loai clia xdng, ngudi ta con xdc dinh axit va bazo tan
trong nudc (water/ acid + base), theo GOST 6307 clia Lién X (cii) , 1a ki€m nghiém dinh tinh sy ton
tai cdc axit, bazo vo co ( tan trong nudc) bing sy ddi mau cta chat chi thi. Quy dinh khong dudc c6
axit, bazo tan trong nudc G trong cic loai xang.

2.3 Phdn loai xdng o0t

P& phan biét cdc loai xing thuong phdm diing cho 6td va xe gin mdy, ngudi ta phan loai
chiing theo tri s& octan. Du6i diy s& xem xét cu thé vé& su phan loai, nhdn hiéu va quy cdch mot s&
loai xing 6td dudc s dung & nudc ta va ching loai xing & cdc nudc trong khu vuc d€ tién so sanh va
kham khéo.

2.3.1.) Trén thi truong thé gidi, xdng 6t6 va xe gdn mdy thuong duogc phan lam 3 logi : xdng
thuong, xdng cao cap va xdng ddc biét.

a) Xdng thuong 12 xing c6 RON tir 92 trd xudng va dudc sit dung cho cdc ddng co xe oto tai,
xe gin mdy c6 ty sd nén tir 7 — 8,5. Loai xiing thudng nay ciing c6 thé phan biét thinh 2 nhém xing
dudc san xuit theo tiéu chudn khic nhau cida tirng nudc, titng khu vuc.

- Xing thudng c6 RON 90 — 92 dudc sdn xuit chii y&u tir diu thap nién 70 trd lai day tai cdc
nudc cong nghiép phét trién nhu My, Canada, Ty 4au ( Phip, Pic, Anh, Ha Lan, Bi..) vd Nhat Bin
nhim thay thé cho loai xing thudng c¢6 TSOT thdp hon (RON = 80 — 86).

Xing thudng c6 RON = 80 — 86 hién dudc sdn xuat va sit dung tai cong ddng cdc qudc gia doc
lap SNG (Lién X0 cii), cac nudc Dong Au (BaLan, Hungary, Rumani, Bungari...),  cic nuGc Chau A
nhu Trung Qudc, Singapore, Thdi Lan, A/n b, bai Loan, Malaisia, Indonesia, Philippin, § Chau Phi
(trir Algeria), & cdc nu6c My La Tinh va Uc.O nudce ta cling st dung loai xdang thudng c6 RON 80 —
86.

Tru6c nhitng nim 70, My va Ty Au ciing sdn xuit loai xing ndy, nhung da dinh chi va
chuyén sang loai xiing c6 tiéu chudn cao hon RON = 90 — 92 va vin dugc goi 12 xiing thudng.

b) Xdng cao cdp (super) 12 loai xing c6 tri s6 RON tir 83 — 100 dudc st dung thich hop cho tit
cd cdc loai xe gin mdy va 6td du lich d5i méi c6 ty s6 nén tir 8,8 — 10. Tuy thudc khu vuc va dude
chia thanh 2 nhém :
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- Xiing cao cAp c6 RON tir 98 — 100 dudc sdn xuit & cdc nudc cong nghiép phat trién (My,
Tay Au, Nhat Ban...) chii y&u ti¥ nhitng nim 70 trd lai day.

- Xing cao cip RON biing 93 — 98 hién dugc san xuit § cdic nuc SNG. Pong Au, Chau A,
Chau Phi vi My La Tinh. C4dc nuéc cong nghiép phat trién trudc diy ciing sdn xuit loai xing nay,
sau thap nién 70 chuyén sang loai xing RON biing 98 — 100. Tuy vdy xing RON bing 101 — 103
dung cho céc loai xe ¢6 ty s6 nén trén 10.

Tir d6 ta thdy xing clia mot s& nudc cong nghiép phat trién cé chi't lugng cao hon thi trudng
SNG, Chau A, Chau Phi va My La Tinh mot c4p. O nudc ta ¢6 tiéu chudn xdng ddc biét, nhung RON
chi dat t6i 95.

2.3.2. Trén thi truong Viét Nam theo TCVN 5690 — 1998 , dua trén tri s& octan, xing dudc
phan thanh 3 loai sau :

a) xdng thuong:tri s6 octan xdc dinh theo phuong phdp nghién cttu khong nhd hon 83, goi 1a
xang 83.

b) Xdng chat lugng cao : c6 tri s6 octan theo phuong phdp nghién cttu khong nhd hon 92, goi
la xdng 92.

¢) Xdng ddc bigt : c6 tri s§ octan theo phuong phdp nghién citu khong nhd hon 97, goi 1a xiing
97.

2.4.1. Yéu cdu ky thudt xdng 6to

2.4.1.1.Nhdn hiéu va yéu cdu ky thudt xdng 6té pha chi é Viét Nam

O Viét Nam theo tiéu chudin TCVN 5690 — 1998 quy dinh vé xing pha chi — yéu cau ky thuat
(Leaded gasoline — Specification). Dugi day s& trich din ndi dung chi yé&u clia tiéu chuin nay nhu
sau :

a) Pham vi dap dung

Tiéu chuin nay cho xing c6 pha chi ding 1am nhién liéu cho dong co xing.

b) Tiéu chudn trich ddn

- TCVN 2694 — 1995 San pham diu md. Phuong phdp xdc dinh d6 4n mon manh ddng.

- TCVN 2698 — 1995 S4n phaAm dau md. Phuong phdp xdc dinh thanh phin di€ém soi.

- TCVN 2715 - 1995 San phdm diu md. Lay mAu thi cong.

- TCVN 3891 — 1984 San phaAm diu md. Pong rét, ghi nhdn, van chuyén va
bao quan.

- TCVN 5731 — 1993 Dau moé va khi ngung tu. Phuong phédp xdc dinh dp
sud't hoi Reid.

- TCVN 6020 — 1995 S4n phdm diu mé : xdng. Xdc dinh ham lugng chi. Phuong phép
iot mono clorua.

-ASTM D 381 — 94 Phuong phdp xdc dinh ham lugng nhua thyc t€ trong nhién liéu.
Phuong phép bay hoi bing cdch phun.

- ASTM D 525 - 95 Phuong phap xdc dinh dd bén oxy hod cda xing (phuong phap

chu ky cdm @ng).

-ASTM D 1266 — 95 (95) Phuong phdp xac™ dinh lvu huynh trong sdn phim dau md(phuong
phép ddt den).

- ASTM D 2699 - 95 Phuong phdp xdc dinh dic tinh kich nd ctia nhién liéu 6td bing
phuong phdp nghién cttu.

¢) Yéu cdu ky thudt

Céc chi tiéu chat lugng xing chi dudc quy dinh trong bdng 2.

d) Phuong phdp thit

- LAy miu : theo TCVN 2715 — 1995.
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Bdng 2. Chi tiéu chat lugng xing chi
Tén chi tiéu Xing | Xdng | Xdng Phuong phdp thir

83 92 97

1. Tri s6 octan, khong nhd hon theo phuong

92 97
phdp nghién citu 83

ASTM D 2699 - 95

2. Thanh phin sbi phan doan
- Piém s6i ddu (°C). khong 16n hon

TCVN 2698 — 95

- 10% V(°C). khong 16n hon 70
- 50% V(°C). khong 16n hon 120
-90% V(°C), khong 16n hon 190
- Piém soi cu6i(0C), khong 16n hon 210
- Ciin cudi, %V (°C), khong 16n hon 2.0
X N 2 A 2 0 N 2
3. An mon manh cionlég(;i1 50" C/ 3h, khong 16n N1 TCVN 2694 - 95

4. Him lugng nhya thyc t€ mg/100 ml,
khong 16n hon

ASTM D 381 — 94

- Khi sdn xuit 5

- Ton chita, st dung 8

5. P06 6n dinh oxy hod (min) khong nhd hon 240 ASTM D 525 - 95
6,. Ham lugng Iuu huynh tong (% kl) khong 0.15 ASTM D 1266 — 95
16n hon

7. Ham lugng chi (g/1), khong 16n hon 0,15 TCVN 6020 — 95
8. Ap suit hdi bio hoa (Reid) & 37,8° 43,80 TCVN 5731 — 93

e) Pong rot, ghi nhén, védn chuyén va an toan
Theo TCVN 3891 -1984.
2.4.1.2. Yéu cdu ky thudt xdng 6td6 & mét s6 nuéc
Béang 3. Tiéu chuidn chit lugng xing cao cip cia Nhat Ban

Tén chi tiéu Tiéu chuin Mitc dinh
1. Ham lugng luu huynh ASTM D 1266
Jam Tugng futl auyn (ppm) max 300,0
2. An mon manh dong (Bh/ 50°C) ASTM D 130 max |
3. Nhya thuc t& (mg/100 ml) ASTM D 381 max 4.00
4. Ham lugng chi (/) maax 0001
5. Ap suit hdi bdo hoa (Ps1 /37,8°C) ASTM D 4935 ’
. 6,40 — 9,25
6. Tri sO octan min 81
- MON ASTM D 2700 min 91.0
-RON ASTM D 2699 o 25’0
7. Ham lugng olefin (% V) --- ax 2o,
8. Thanh phin dié€m so6i ASDM D 86 )
0 i 90,00
_ Piém s6i 80°C (% V) EIE o7 00
- Piém s6i 200°C (% V) ’
R A e 0 max 210,0
- bi€ém s6i cudi (FBP) O
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Bing 4 : Tiéu chuén chd't luong xing clia cidc quoc gia SNG
(Lién X6 cil)

Ton ohi tidu Tiéu chuin Mtc quy dinh
GOST A-176 A-93 A—-95
(1) (2) 3) 4) )
Ham lugng luu huynh (g/1) max 0,1 0,1 0,1
2. Nhua thyce t&€ (mg/100 ml) G. 19121 max 3,0 5,0 5,0
3. Ham lugng chi (g/1) G 1567 max 0,013 0,013 0,013
4. Pd 6n dinh oxy hod (min) ' min 1200 1200 900
5.Ap suét bdo hoa
(kPa/37,8°C) G. 4039 66,7-99,3 | 66,7-99,3 | 66,7-993
6. Tri sO octan - MON G. 1756 min 76 85 85
-RON G. 8276 - 93 95
7. Axit t6ng (mg KOH/100 ml) ) max 1,0 0,8 2,0
N » G.511 N N N
8. Nudc va tap chét co hoc khong khong khong
N . G. 5985 N R R
9. Axit va bazo trong nudc khong khong khong
N NP G. 6370
10. Thanh phan diém s6i ("C) G. 6307
- Piém soi dau (IBP) A ST'M Dgg | ™in350 35,0 30,0
- Piém s6i 50%V max 115,0 115,0 120,0
- Piém s6i cudi (FBP) max 195,0 205,0 205,0

Bdng 5:Chi tiéu chat lugng xdng cao cip va xing dic biét (khong chi) ctia Trung Qudc

Tén chi ti€u Tiéu chuén Cao cap 93 bic biét 95
1. Ham lugng luu huynh (%kl) ASTM D 1266 | max 0,05 0,005
2. An mon manh déng (3h /SOOC) ASTM D 130 | max 1 1
3. Nhya thyc t&€ (mg/100 ml) ASTM D 381 | max 5,00 5,00
4. Ham lugng chi (g/1) SY — 224295 max 0,001 0,01
5.P06 6n dinh oxy hod (min) ASTM D 525 | min 480,00 480,00
6. Ap suit hdi bdao hoa (Psi/37,8°C) | ASTM D 323 | max 9,00 9,00
7. Tri s& octan RON ASTM D 2699 | min 92,6 94,6
8. Thanh phan diém s6i (°C) ASTM D 86
- Di€ém s6i 10% V max 70,0 70,0
-Piém s6i 50% V max 120,0 120,0
- Piém s6i cudi (FBP) max 205,0 205,0
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Bing 6:Phim chit xidng 06t6 khong c6 chi & mot s6 nudc trong khu vuc

Tén chi tiéu Tén nudc
. . ) Hong
Singapor | Malaysia | Thai Lan Kong
1. Tri s8 octan
RON min 98 min 97 min 98 min 98
MON min 86 min 85 min 87 min 87
2. Ham lugng chi (g/1) max max max max
0,005 0,013 0,003 0,003
3. Ap suét hoi bao hoa (Kpa/37,8°C) 60 — 70 max 62 - -
4. Ham ludng luu huynh (%kl) max 0,1 msc 0,1 max 0,05 | max 0,05
5. An mon manh déng (3h/500C) max N°1 max N°1 | max N°1 | max N°1
6. Ham lugng MTBE (%kl) - 5,5-11,0 - -
7. Benzen (%V) - - - -
8. Thanh phan diém sbi (°C)
- diém s6i 10%V max 74 max 70 | max 70 max 70
- diém s6i 50%V max 120 | max 100 | max 100 | max 100
- diém s6i 90%V max 190 | max 170 | max 180 | max 180
- di€ém s6i cudi max 225 | max 200 | max 205 | max 205
9. Thdi ky cam ing 240 360 300 300

2.4.2 . Du bdo chdt luong xdng 6to

Xu hudng phdm chat clia xing 6td hién nay 1a gidm din tetraetyl chi pha vao xing, ti€n dan
t6i khong dung xiing pha chi, ciing cdch cdi ti€n cdc quy trinh cdng nghé nhim sin xuit ra cdc loai
xing c6 TSOT cao, khong can thi€t phdi pha phu gia chong kich nd. Pong thdi ciing ¢6 xu huéng
gidm 4p sud't hoi, gidm ham lugng hydrocacbon thom, ham lugng benzen, luvu huynh va ting tri s6
octan. Ngoii ra do nhu cAu bdo vé mdi trudng ciing ¢6 xu hudng cdi ti€n ki thuat d€ thay th€ xe may
chay biang LPG.

Xu huéng d6 dap ng nhu ciu bdo vé moi trudng ciing nhu nhu cau ting phdm chat xing cho
cdc loai xe d&i méi ¢6 ty s6 nén cao. 0] M¥ ndm 1984 ham lugng chi trong xdng cho phép la 0,29 g/l
va vao thap nién 90 di loai bd hoan toan xang pha chi.

O Tay Au, Nhat Ban tinh hinh ciing tuong tu. G Lién X6 (cii) vao nhitng thap nién 70 — 80
xing c6 ham lugng chi kha cao 0,41 — 0,82 g/l téi nay ciing ha xuéng mic thap 1a 0,013 g/l (xem bing
6).

Tai khu vuc Chau A, di ddu trong viéc loai bd xing pha chi 12 Nhit Bin, ngay tif nim 1970 &
Nhat Ban da quy dinh ham lugng chi khong quéd 0,033 g/l. téi nay Nhiat Ban hoan toan khong ding
xidng pha chi. Ti€p theo Nhat Bin 1a Han Qudc, Pai Loan, Singapor, Thdi Lan va Malaysia. Téi nim
2000 cdc nudc nay loai bo hoan toan xdng pha chi

Viéc stt dung xiing khong pha chi con c¢é y nghia kinh t&, theo thdng ké cho thd'y dong co dung
xing khdong pha chi ti€t kiém nhién liéu dat t6i 4 — 5% so v6i dung xing pha chi. Tuy vay viéc
chuyén ddi tir xing pha chi sang xing khdng pha chi phai ti€n hanh tirng buéc cho phit hdp véi diéu
kién kinh t€ va xi hoi. Theo thong ké clia Bo Thuong Mai nudc ta, hién nay trong nudc con 70% tdng
s6 0to thich hdp viéc chay xing bing chi, Him lugng chi trong xiing ciing gidm din t6i mic t8i thiu.
Ngoai ra d€ ting thém tdc dung vé sinh an toin v bdo vé moi trudng, ciing cn phai chi y din t6i
viéc han ch€ ham lugng benzen c6 trong xing nhu cdc nude trong khu vuc da thyc hién,.
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Chuong 3:
NHIEN LIEU PIEZEN

Pong co diézen con goi 1a dong co “nén chdy”, 1a mot loai dong co d6t trong dudc st dung kha
phd bién cho cdc loai xe 6td, tau thly, xe 1ta, mdy phat dién, mdy bom ... c6 nguyén ly hoat dong
hoan toan khidc v6i dong cd bo ché hoa khi. Trong dong co diézen khong c¢é danh Ia ( bougi ) dé€ dot
chay hdn hop khi. Su chdy ctia hdn hgp khi trong budng dot dong cd diézen 1a sy tu chdy. D€ hi€u
dudc mdbi quan hé giita sy hoat dong clia dong co diézen vdi chdt lugng nhién liéu diézen, trude tién
can tim hi€u ban chat sy chdy ctia hdi nhién liéu trong budng ddt cia dong co diézen.

3.1. Qud trinh chdy trong dong co diézen

Trong qud trinh van hanh dong cd diézen c6 thé quan sdt thdy trong nhitng diéu kién cu thé
khdc nhau, hai hién tugng chdy hoan toan trdi ngugc: hién tugng chdy binh thudng va chdy khong
binh thudng ctia dong cd. Mot trong nhitng nguyén nhin din t6i chdy khong binh thudng 1a do viéc st
dung nhién liéu khong ding qui dinh hodc khdng ddm bio chit lugng. Trudc hét cAn tim hi€u dugc
hai hién tugng chdy ctia hdi nhién liéu trong ddng co.

3.1.1 Qud trinh chdy binh thuong va khong binh thuong cua dong co diézen

Trong xilanh clia ddng co diézen, pit-tong nén khdong phdi hon hgp khong khi v6i nhién liéu
ma nén khong khi cho d&€n khi dat nhiét d6 can thi€t. Lic nay hoi nhién liéu dugc phun suong truc
ti€p vao budng dot. Trong mdi trudng c6 4p sui't va nhiét do cao nhién lidu s& tu boc chdy ma khong
can c6 tia I¥a clia bu-gi. Khi hdi nhién liéu diézen tu bung chdy, dong cd bt diu lam viéc theo diing
nhitng chu ki clia dong co dot trong. D€ dong co hoat dong dudc thi nhiét d6 cia khong khi vao cudi
thi nén ( chinh xdc hon 13 & di€m bit diu phun nhién liéu ) phdi cao hon nhiét do ty chdy clia nhién
liéu c6 nhu vay nhién liéu mdi c6 kha niing ty boc chdy.

Thyc t€ cho thdy hién tugng ty chdy clia hoi nhién liéu khong x4y ra tic thi ngay sau khi bit
ddu phun nhién liéu vao budng d6t ma c6 mdt khodng thdi gian gifta Iic bit diu phun va lic bit ddu
chdy. Trong khodng thdi gian ngin ngdi Ay kip x4y ra sy 6xy hda cdc thanh phin trong hoi nhién liéu.
Khodng thdi gian d6 dudc goi 1a thoi gian chdy tré hay thoi gian cdm ing. Két thic thdi gian nay, sy
chdy trong budng d6t méi bit dau.

3.1.1.1. Quad trinh chady binh thuong

Né&u hdi nhién liéu c6 nhiét do tu chdy thich hgp, dé ty bén chdy, thdi gian chdy tré di ngin
thi khi bit dAu chdy hdi nhién liéu tich tu trong budng chdy khong qua nhiéu, hién tugng chdy xdy ra
binh thudng, 4p suit, nhiét dd budng chdy ting 1én déu din. Chu ki 1am viéc clia dong cd cif ti€p tuc
mot cdch ém dém, khong bi€u hién truc tric, cong sudt may ddm bio theo ding thiét k&. Tritdng hop
nay goi la chdy binh thudng.

3.1.1.2. Quad trinh chdy khong binh thuong

Né&u hdi nhién liéu kho tu chdy, Thoi gian cdm dng kéo dai, lam cho hdi nhién liéu tich liy
khd nhiéu trong budng chdy, nhu vay khi bit diu tu chdy, hdi nhién liéu s& chdy mot cdch manh liét,
lam 4p sudt nhiét do budng chdy ting dot ngot, gy séng 4p sudt va dap vao vach xy-lanh, tao ti€ng
dong ldch cdch.dong cd x4 ra khoi den ... D6 12 tit cd nhitng bi€u hién cho qu4 trinh chdy khdng binh
thudng, giong nhu hién tugng chdy kich nd cda hdi xing trong ddng co xing.

Téc hai clia hién tugng chdy khong binh thudng giy ra cho ddng co diézen ciing nhu ddi véi
dong cd xang.
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3.1.2. Tri s6 xetan nhién liéu

D€ danh gid tinh ty chdy clia nhién liéu ngudi ta sit dung tri s& xetan. Nhién liéu c6 tri s6
xetan ( TSXT ) cao thi nhiét do tu chdy thip, tinh ty chdy tot, dé tu chdy trong budng dot cia dong co
va ngudc lai.

TSXT ciia mdt loai nhién liéu diézen dugc xdc dinh trong mdy do tri s6 xetan, dya vao su so
sdnh sy ty bén chdy trung 1dp cda nhién liéu thi nghiém véi cdc miu chuin tuong ty nhu xdc dinh tri
s octan.

3.1.2.1 Nhién li¢u chuén dé xdc dinh TSXT : 13 nhitng hdn hgp c6 ty 1é x4c dinh clia hai hdn
hgp thanh phﬁn la n-xetan ( n- Ci6H34) va o metyl naphtalen ( C;oH;CH3).

N- xetan c6 cong thifc cdu tao mach thing. Chat nay dé ty chdy, quy u6c cé tri s6 xetan bing
100 ( TSXT =100 ).

CH; - (CH; )4 — CH;

n-xetan
o. - metyl naphtalen c6 cdng thifc cAu tao 1a hai vong thom ngung tu v6i mdt nhém metyl. Chat
nay rat kho ty chdy, c6 nhiét do tw chdy cao, quy uéc TSXT bing khong ( TSXT =0)

CH;

o - metyl naphtalen

Hdn hop ciia hai chi't nay sé c¢6 TSXT biing s6 % thé tich clia chit n-xetan trong hdn hgp. Vi du
mdt hdn hdp c6 45% thé tich n — xetan va 55% thé tich o - metyl naphtalen thi c6 TSXT bing 45.

3.1.2.2. Co'sé phuong phdp xdc dinh tri sé xetan ciia nhién liéu diézen

Cho nhién liéu diézen thi nghiém cin do TSXT vao thiét bi xdc dinh. Ghi nhan trang thdi tu
chdy clia nhién liéu dem thu. Cho tirng nhién liéu tiéu chuin c6 TSXT khdc nhau vao thi trong thiét
bi va ciling ghi nhin trang thdi ty chdy clia nhién liéu chudn nay. So sdnh trang thai ctia nhién liéu thir
vdi cdc nhién liéu chuin dé tim ra trang thdi tu chdy gidng nhau cia nhién liéu th& véi mot nhién liéu
chuén nio d6. Tir d6 suy ra nhién liéu thit c6 TSXT bing v6i TSXT cdia nhién liéu chuin nay.

3.1.2.3 Tri s0 xetan ciia cdc nhém hydrocacbon

C4c nhém hydrocacbon c6 trong nhién liéu diézen c6 TSXT khic nhau. Vé sy bi&n thién TSXT
cdc nhémhydrocacboncé thé tém tit nhu sau:

- Khi ¢6 ciing mot sd nguyén ti cacbon trong mach thi hydrocacbon n-parafin ¢6 TSXT cao nhat,
roi tdi hydrocacbon naphten, hydrocacbon dang izo c¢6 TSXT thap hon, con hydrocacbon thom cé
TSXT thap nhat.

- Trong cting mot diy ddng ddng hydrocacbon, mach cacbon cang dai TSXT cang cao.

Trong bang 12 din ra TSXT clia mot s& hydrocacbon
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Bdng 7: Tri s& xetan cda mot s& hydrocacbon

Tén hydrocabon CoOng thuc TSXT

1. Nhém n — prafin
n-Decan CioHx 76,9
n-Xetan CieHz4 100,0

2. Nhém naphten

Decalen CioHao 48.0

Metyl dipropyldecalyl metan CioH17 CsHys 21,0
3. Nhém thom

Metyl naphtalen C0H-,CH; 0

Octyl naphtalen C1oH-CsH;7 18,0

3.1.2.4. Quan hé giita TSXT ciia nhién li¢u va s6 vong quay ciia djong co
Tuy thudc thanh phan hod hoc, cdc loai nhién liéu diézen c6 TSXT khdc nhau, nghia 12 c6 khd
ning tu chdy khdc nhau. Mudn dong cd diézen hoat dong binh thudng, bao ddm cong suat, doi hdi
nhién liéu diézen phdi c6 TSXT phit hgp véi s6 vong quay dong co:

Téc dé dong co TSXT
- Du6i 500 vong/phut 30-40
- 500-1000 vong/phit 40-50
- Trén 1000 vong/phut Trén 50

Khi st dung nhién liéu diézen TSXT c6 phu hgp véi s6 vong quay dong cd, dong cd lam viéc
ém dém, dat cong suit ding thi€t k&. N&u TSXT cida nhién liéu diézen khong phii hgp véi s& vong
quay, dong co lam viéc khong binh thudng. Khi TSXT thap hon yéu ciu dong co lam viéc kho khin,
mdy néng cong suit gidm. Khi TSXT nhién liéu cao hom midc yéu cau, hoi nhién liéu ty chdy qud
nhanh nén chdy khong hoan toan, x4 khoi den,tiéu hao nhién liéu, 1am ban mdy va giy 6 nhiém moi
trudng.

Thong thudng cdc loai nhién liéu diézen c6 TSXT vao khodng 40-50 st dung t8t trong dong co
hoat dong miia he va TSXT khodng 50-55 t6t cho ddng cd lam viéc mlia dong.

3.2 Thanh phdn ciia nhién li¢u diézen

C6 nhiéu loai dong cd diézen, dudc chia thinh ba nhém. Phit hgp v6i ba nhém dong co nay cé
ba nhém nhién liéu diézen khdc nhau vé tinh chat.

_ Nh6ém dong co diézen cao toc, c6 sd vong quay 16n trén 1000 vong/phiit dung cho cic loai 6t6
buyt, 6t tdi, mdy ndong nghiép ... Cdc loai dong cd nay doi hdi nhién liéu c¢6 pham vi dd sdi thip, chit
lugng cao

_ Nhém dong co ¢6 s6 vong quay trung binh 500 — 1000 vong /phiit, dung cho tau hda, xe lu, xe
Gii, xe lam dudng, dong cd diézen tinh tai, dong co phil trg trén tiu bién ... Nhién liéu phit hop cho
nhitng ddng cd nay c6 pham vi dd s6i cao hon va do nhdt cling 16n hon.
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_ Nhém dong co c6 s& vong quay thadp dudi 500 vong/phiit dung cho tau thly, cdc nha may dién
.. Nhién liéu cho dong co loai nay khd ning, bao gdm c4 mot phan nhién liéu ddt 10.

Nhién li€u di€zen khong nhitng dugc dung trong cdc dong cd di€zen ma con dung trong cdc
tuabin hoi tau thily. Thanh phan chl y&u cla nhién liéu 13 cdc hop chit hydrocacbon cé trong cédc
phin doan gas oil, trung binh va ning trong qu4 trinh chung c4' truc ti€p diu md. Pham vi dd sbi cla
phan doan gavao khodng 200 — 360°C( ciing c6 thé md rong thém tuy theo yéu ciu sdn xudt ). Ngoai
cdc phan doan gas oil clia chung cat tryc ti€p, con dung cdc phan doan gas oil clia qud trinh ch& bi€n
thit cAp khédc nhu cracking, hydrocracking, nhiét phan coc ho4.

V& bin chat héa hoc, nhién liéu diézen 12 hdn hdp hydrocacbon cé d6 sdi phut hdp véi phamvi
dd s6i cda phidn doan gas oil néi & trén. Thanh phin tdt nhit cho nhién liéu diézen 1 cdc
hydrocacbon n — prafin. Cdc hydrocacbon dang napthten va mach nhdnh cé chat lugng kém hon va
kém chat lugng nhat 12 hydro cacabon thom.

Nhu vy vé ban chit héa hoc, nhién liéu diézen phii hgp véi cdc hgp phan hydrocacbon trdi
ngugc v6i cdc hgp phan trong xing. Nguyén nhin sy khac nhau d6 chinh 13 sy khdc nhau vé nguyén
ly 1am viéc cla dong co xing va dong cd diézen. Vi nguyén nhan do, trong cdng tdc van chuyén, bdo
quédn can tranh khong d€ hai loai nhién liéu nay 14n vao nhau. Sy tron 1dn hai loai nhién liéu vao
nhau sé& dan t6i hoat dong khong binh thudng trong cd hai loai dong cd.

Ngoai ra trong nhién liéu diézen con cé chita mot s& phu gia nhiim cdi thién phin nao chit
lugng nhién liéu nhy phu gia cdi thién tri sd xetan, phu gia chdng dong.v.v...

3.3. C4c chi tiéu chit lugng ctia dau diézen ( Diesel Oil - DO )

P& dong co diézen hoat dong n dinh, ddi hdi nhién liéu diézen phdi ddm bio cdc chi tiéu chat
lugng nhu sau:

_ Tinh ty chdy phu hgp

_ Do bay hoai thich hgp

_ Tinh luu chuyén t&t trong moi diéu kién thdi tiét
_ Khong gdy dn mon, bao mon may

_Bao ddm tinh an toan chay né

3.3.1. Chi s6" Xetan ciia nhién li¢u

Tinh chdy ctia nhién liéu diézen bi€u thi kha ning ty chdy thong qua chi tiéu chat lugng va tri
s6 xétan (xem muc 3.1.2 ). Tri s& xetan ctia nhién liéu diézen c6 thé dugc xdc dinh biing phuong phap
thuc nghi€m hay tinh todn.

3.3.1.1 Tri s6 xetan xdc dinh bang phuong phdp thuc nghi¢m.
Tiéu chudn xdc dinh ASTM D 613
Phuong phdp thuc nghiém xdc dinh tri s6 xetan chi c¢6 thé ti€n hanh trong thi€t bi chuyén ding

vdi cdc loai nhién lidu tiéu chuin. Loai thi€t bi chuyén diing nay 12 mot dang dong cd diézen dic biét
cho phép ta quan xdc dugc hién tugng chdy trong dong co. Thi€t bi do TSXT chi ¢6 & cdc phong thi
nghiém noi sdn xuit hodc cdc co s& tiéu chudn do ludng qudc gia. Ciling nhu tri s6 octan clia xing,
nha sdn xuAt phdi bdo ddm sdn xuat ra cdc loai nhién liéu diézen c6 TSXT thich hdp cho céc loai
dong co, xe may diézen. Trong kinh doanh, ngudi cung cdp phdi ddm bdo diing cdc ching loai, nhian
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hiéu diézen, tuyét ddi tranh nhiim 1an vé nhin hiéu hoic khdong bdo ddm chat lugng nhién liéu, giy
nén tac hai cho ngusi st dung dong co va xe mdy.

3.3.1.2.Tri s6 xetan xdc dinh gidn tiép qua tinh todn
Tiéu chudn xdc dinh ASTM D 976

Khi khong c6 diéu kién xdc dinh TSXT trong thi€t bi do tri s& xetan, c6 thé x4c dinh gidn ti€p
qua di€m s6i 50% V va °API theo cong thifc:

TSXT = 454,74 — 1641,416 D + 774,74 D* - 0,554 B + 97,803 (log B)*
Trong do: D: Ti trong cia nhién liéu diézen d;55
B: Piém s6i 50% V do biing °C.al
Ciing c6 thé tinh TSXT theo cdng thic sau:
TSXT = - 420,34 + 0,016 G* + 0,192 G log M + 65,01 (log M)*- 0,0001809 M
Trong do: G: Do °API
M: Pi€m s6i 50% Vdo bing °F.
Ciing c6 thé khdng cin tinh biing cong thiic ma st dung bi€u d6 quan hé giita °API va di€m sdi
50% V dé€ xac dinh TSXT cla nhién liéu diézen.
3.3.2.Tinh bay hoi ciia nhién li¢u:

Tinh bay hdi cta nhién liéu diézen dnh hudng rat 16n dén su tao thanh hdn hgp va khdng khi.
Khi qud trinh tao hdn hdp chdy thuc hién déu din, dong cd sé hoat dong binh thudng va dn dinh.Khi
qud trinh tao hdn hop chdy x3y ra that thudng sé& 1am cho hoat dong clia dong co bi truc tric. PE ddnh
gid @6 bay hoi ciia nhién liéu diézen, ciing nhu xing, ngudi ta xdc dinh thanh phan diém s6i, ti trong
va mot chi tiéu c6 quan hé t6i ti trong 12 mau sdc nhién liéu. Khong x4c dinh 4p suat hdi bdo hoa, do
trong nhién liéu diézen khdng cdc thanh phian hydrocacbon nhe.

3.3.2.1 Thanh phédn diém soi
Tiéu chudn xdc dinh, TCVN 2698-1995, ASTM D 86.

Chi tiéu cha't lugng nay dugc xdc dinh trong dung cu chung cit da tiéu chudn héa. P8i v6i nhién
liéu diézen cin xdc dinh thanh phin di€m sodi nhu sau:

_Piém s6i 10% V
_bié€m s6i 50% V
_Piém s6i 90% V
Thanh phan diém s6i clia nhién liéu diézen c6 y nghia thuc t&€ khi st dung.

a) Piém séi 10% V biéu thi cho thanh phin nhe diézen. Yéu ciu thanh phin nay chi chi€m mot
ti 1& thich hop. Thuc t&€ yéu ciu tyoq khong thap hon 200°C.N&u tyoq thAp hon 200°C, chitng té trong
nhién liéu diézen c6 ti 1& hgp phan nhe cao, khi chdy s& 1am ting nhanh 4p suit, dong co 1am viéc
qud “cing”, d& din tdi chdy kich n6.N&u phin nhe qué nhiéu khié€n sy phun suong khong tot, gidm
tinh ddng nhat ctia hdn hdp chdy, 1am cho khi chdy tao nhiéu khoéi den, tao mudi 1am ban lam bin
mdy va pha loing dau nhdn, dong co 1am viéc kém cong suit, gidm tudi tho.

b)Diém s6i 50% V inh hudng dén tinh khdi dong may nhién liéu tsoq thich hdp ( khong vuot
qud 280°C ) s& khi€n dong co khdi dong dé dang.
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¢)Piém s6i 90% V biéu hién cho kha ning chdy hoan toan cia hdi nhién liéu, tog, clia nhién
liéu diézen khong nén vugt qua 370°C,

Nhitng diéu trinh bay & trén 13 nhitng hi€u bi€t chung vé tinhh bay hdi thich hgp clia nhién liéu
diézen.Tuy nhién thanh phian diém so6i ciia nhién liéu diézen phai dudc ddnh gid thuc t& trén cd s&
kha ning lam viéc clia dong cd va diéu kién st dung nhién liéu.

Thuc t& cho thdy thanh phin di€m s6i clia nhién liéu diézen ciing 4nh hudng tdi cong sui't lam
viéc va tudi tho clia ddng cd. Thanh phin di€m s6i phit hdp clia nhién liéu s& dudc ddt chdy hoan toan
trong dong cd, khong x4 khoéi den va boi tron hé thong ti€p liéu. Ngudi ta dd cé nhitng khdo sit dé
chitng minh ring néu nhién liéu ning qui yéu ciu doi hdi thi tiéu hao nhién liéu sé ting ro rét.

- Khi & 300°C cat dugc 93% thé tich thi tiéu hao nhién liéu 12 100%.
- Khi & 300°C cat dugc 80% thé tich thi tiéu hao nhién liéu 1a 117%.
- Khi 3 300°C ca't dugc 20% thé tich thi tiéu hao nhién liéu 13 131%.

DPong thdi khi thanh phan di€ém séi khong hdp 1y ( qua ning ) s& lam ting sy mai mon xecming
va xylanh.

- Khi ca't dudc 50% & 230°C thi khe hd miéng xecming 1a 0,6 mm.
- Khi c4't dugc 50% & 300°C thi khe hd miéng xecmiing 1a 0,8 mm.
- Khi ca't dudc 50% & 350°C thi khe hé miéng xecming 1a 1,2 mm.

Khi thanh phin cit qud ning con lam ting lugng khéi doc & khi x4, 4nh huéng t6i van dé an
toan moi trirong, nhit 1a & nhitng noi dong dan cu.

- Khi 8 300°C c4t dudc 95% lugng khoi xa ra 1a 43 don vi khéi.
- Khi 8 300°C ca't dudc 75% lugng khéi xa ra 1a 63 don vi khéi.
- Khi & 300°C cat dugc 20% ludng khéi x4 ra 1a 85 don vi khéi.
3.3.2.2. Khé'i luong riéng va ti trong ciia nhién li¢u diézen
(Density & Relaive density)

Tiéu chudn xdc dinh TCVN 3893 — 84, ASTM D 1298

TCVN 2691 — 78, ASTM D 941,

TCVN D 1217, ASTM 1480, ASTM 4052

Muc 2..3.1. ¢6 trinh bay vé ti trong (khdi lugng riéng ) ca xidng,ciing tuong ty nhu ddi véi nhién
liéu diézen dung cho cic loai ddng cd.Ty trong cla cdc loai nhién li€u di€zen dung cho cac loai ddng
cd trong khodang 0,820 — 0,920 1a phut hgp.

3.3.2.2 Mau sdc ciia nhién liéu diesel
Tiéu chudn xdc dinh TCVN 4354 — 86,ASTM D 156,
ASTM D 1500

Ciéc loai sdn phdm dau mé thudng dugc xdc dinh mau sic, d€ trén co s& d6 xem xét sadn pham
con giit dugc chat lugng hay khong.Cic loai xidng khong quy dinh do mau sic. Xing thd thudng
khong mau. xing thuong phim cé chi thudng duge pha thém chit mau nhu vang, dd, xanh 14 cy,
nhim phin biét v6i xing khdng pha chi.Chi tir diu hoa trd 1&én cho tdi cdc loai dAu nhdn mdi ki€m tra
mau sic. S4n phAm méGi c6 mau sang, sin pham tdn chita 1au, bi bién chdt mau sim hon.
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A < 2 . N < N 2 N ~ 2y N g Y < 0N
Nguyén tic xdc dinh mau sac la so sinh mau cda sin phadm v6i mau chuan bang mat thudng
o > 2 N A ~ oz . N ~ N s R ~ 2 . 2
hodc bang mdy so mau.Trén thyc t€ c¢6 hai thang mau chuan danh cho hai ti€u chuan xdc dinh khéc
nhau.

- TCVN 4354 — 86 va ASTM D 156 1a tiéu chuin x4c dinh mau theo thang chudn mau Saybolt
(Saybolt scale ) c6 mau dau sim nhat1ad —16 cho t6i mau sdng nhdt 13 +30. Tiéu chuin ASTM D
156 thudng diing v6i dbi vdi cdc sdn pham mau sdng nhu diu hda.

- ASTM D 1500 1a tiéu chudn xdc dinh mau theo thang chudn mau ASTM (ASTM color scale ), hai
muc lién nhau hon kém nhau 0,5 don vi.C6 16 chuidn mau dugc ddnh s tir 0,5 cho t6i 8,0 bi€u thi mau
tif sang tdi t6i din. Tiéu chudn ASTM D 1500 diing d6i v6i cdc sdn phaAm ning nhu nhién liéu diézen
va dau nhon.

3.3.3. B nhot ciia nhién li¢u:

Mot trong nhitng chi tiéu chit lugng quan trong clia nhién liéu diézen 1a sy luu chuyén dé dang
trong hé thdng cung cidp va nap nhién liéu vao budng d6t clia dong co. Tinh chat nay dic biét quan
trong khi dong co diézen lam viéc & cdc khu vuc c6 nhiét d6 moi trudng thap nhu cdc nude xit lanh,
ving Bic va Nam Cuc.

Cha't lugng nay dudc danh gid qua chi tiéu dj nhdt va nhiét dé dong ddc.

3.3.3.1 Dy nhot dong hoc (Kine mactic Viscosity )
Tiéu chudn xdc dinh TCVN 3171 — 1995, ASTM D 445.

C6 nhiéu loai d6 nhét, thong thudng st dung d6 nhét dong hoc d€ danh gia tinh luu chuyén clia
nhién liéu diézen. CJ s§ clia phuong phdp xdc dinh dd nhdt dong hoc 1a do thdi gian chdy ctia mot
lugng thé 16ng xdc dinh qua mdt 6ng mao quan clia 6ng do dd nhét. PO nhét dong hoc dugce tinh theo
cong thuc:

v=C.t
Trong do: v — B0 nhd6t dong hoc (mmz/sec).
C — Hiing sd cta 6ng do dd nhdt.
T — Thdi gian thé 18ng chdy qua mao quan (sec).
Nhu vy thi nguyén cia d6 nhét dong hoc la mm?*/sec dugc goi 1a centi Stock, (viét tdt cSt).
1 ¢St = 1/100St

Chi tiéu dd nhét biéu hién cho tinh lvu chuyén cda thé 18ng dude danh gid d6i vdi nhién liéu
diézen, nhién liéu phan luc va ddu nhdn § nhitng nhiét do thich hop, c6 thé xem xét cdc yéu td anh
huéng t6i dd nhGt dong hoc clda nhién liéu diézen.

a) Cdu triic phén ti ciia thé I6ng Phan tif c6 cdu tric cang cong kénh, nhiéu nhdnh, nhiéu
mach thi d6 nhét cang 16n.Trong cdc nhém hydrocacbon, n — parafin c6 dd nhét thap nhat, k&€ dén
hydrocacbon naphten, hydrocacbon thom. Cédc hydrocaon izo parafin ¢6 dd nhét 16n nhat, do phan
nhdnh cang cao thi d§ nhét cang 16n.

b) Nhigt do

Nhiét do cang ting thi d6 nhdt cang gidm va ngudc lai. Pic biét dd nhét thay ddi trong pham
vi nhiét do dugi 0°C. Nhiét dd c6 dnh hudng khdc nhau d6i véi cdc nhém hydrocacbon. D6 nhét dong
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hoc ctia hydrocacbon n — parafin thay d6i it theo nhiét do, ngugc lai cdc hydrocacbon thom c6 dd nhét
thay ddi nhiéu.

Yéu cau nhién liéu diézen c6 d6 nhét dong hoc phit hgp. Néu d6 nhét nhién liéu diézen cao,
tinh luu chuyén bi han ché&, nhién liéu khé van chuyén va nap cho budng ddt, nha't 1a khi dong co 1am
viéc trong moi trudng c¢é nhiét do thap. Néu do nhét qud thap sé 1am gidm hé s& nap liéu va ting do
mai mon clia bom nhién liéu. Do d6 d€ xdc dinh tinh phit hgp vé dd nhét clia nhién liéu véi su hoat
dong cia dong cd, va tiing viung khi hdu khdc nhau trong d6 dong co hoat dong. Thong thudng do
nhét cla nhién liéu di€zen, § 20°C tir 1,5 t6i 6,0 1a phit hgp. Nhién liéu diézen mua dong c¢6 dd nhét
thAp hon nhién liéu ding vio mia he, vi du Lién X0 (cii) thudng c6é quy dinh:

- Nhién liéu mua he c6 d6 nhét :3,0-6,0cSt 3 20°C
- Nhién li¢u mua dong c6 do nhét :1,8-3,2¢St & 20°C
- Nhién liéu ving Cuc Bic c6 dd nhét  :1,5- 2,5 ¢St § 20°C
Nudc ta sit dung nhién li€¢u mua heé 1a phu hgp.

3.3.3.2.Nhi¢t dp dong ddc ciia nhién liéu

Tiéu chudn xdc dinh TCVN 3753 — 1995, ASTM D 97

Trén thuc t€ & cdc nudc xtt lanh cAn phin biét 2 loai nhién liéu diézen: loai nhién liéu diézen
dung cho mua dong va loai nhién li¢u di€zen dung cho mtia he. Loai dung cho mua dong cé nhiét do
dong dic rat thap, doi khi t6i —45°C. Ngoai ra con cé loai nhién liéu diézen dung cho ving Nam va
Bic Cl_l'C.(j cdc nudc nhiét d6i nhu nuée ta chi dung loai nhién li€u diézen dung cho mua he, tuy theo
viing khi hau c6 thé st dung loai nhién liéu diézen cé nhiét dong dic khdong vudt qui +5°C hoic
+9°C.

3.3.4. Tinh dn mon ciia nhién li¢u

Ciing nhu xdng, trong nhién liéu diézen c6 mit mot lugng tap chat mang tinh 4n mon kim loai.
Yéu ciu lugng tap chit nay khdng dudc vugt qud gidi han cho phép, d€ tinh in mon kim loai khong
dnh hudng t6i chat lugng nhién liéu.Tinh #n mon kim loai clia nhién liéu diézen dudc ddnh gid bing
cdc chi tiéu chit lugng: ki€m nghiém dn mon manh dong, ham lugng luu huynh tdng s6 va do axit
cua nhién liéu.

3.3.4.1 Kiém nghié¢m dn mon mdnh dong ( Copper Strip Corrosion )

Tiéu chudn xdc dinh TCVN 2694 — 1995, ASTM D 130

Céc nhién liéu diézen cidn phai ki€ém nghiém in mon manh ddng, & nhiét 6 xdc dinh trong
khodng thdi gian quy dinh (xem muc 2.3.4.) Yéu ciu phai dat tiéu chuin quy dinh.

3.3.4.2 Ham lugng luu huynh tong sé ( Total sulfur )

Tiéu chudn xdc dinh ASTM D 129, ASTM D 2622

Khic v6i tiéu chudn ASTM D 1266 (TCVN 2708 — 78 ) trinh bay trong muc 2.3.4,chi diing cho
cdc san phadm nhe, c6 thé chdy hoan toan trong dung cu dot den. P6i véi nhitng sdn phdm chdy khong
hoan toan trong dung cu ddt d&n nhu nhién liéu diézen, nhién liéu d6t 10 va cdc loai dau nhon c6
hoic khdng c6 phu gia vi md nhon, khong thé sit dung tiéu chudn theo ASTM D 1266.Trong nhiing
trudng hop niy cian dung tiéu chudin ASTM D 129 hoiic ASTM D 2622.
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- Tiéu chudn ASTM D 129 dung xdc dinh ham lugng luu huynh tdng s& (% kl) biing cdch
thiéu d6t mAu phan tich trong bom khi oxi ¢é thé tich khong nhé hon 300 ml va & 4p sud't cao. Céc
hgp chat luu huynh chdy trong diéu kién nay hinh thanh SOs, dugc chuyén thanh thé mudi két tia
bari sunfat (BaSO,). Lugng mudi nay dugc dinh lugng theo phudng phdp phén tich khdi lugng.

- Tiéu chudn ASTM D 2622 x4c dinh ham lugng luu huynh tdng s6 clia cdc sadn phdm dau
18ng hoic rin c6 thé chuyén thanh dang 1éng bing cdch gia nhiét vira phdi hoic hoa tan trong dung
mdi hitu cd. Miu dugc dit trong chiim tia X va do cudng d6 cda vach quan phd lvu huynh. So sdnh
v6i cudng dd cla cdc miu c6 ham lugng Ivu huynh dudc chudn bi trude tir d6 tinh ra ham lugng luu
huynh trong miu thi nghiém. Ham lugng Ivu huynh cda cdc loai nhién liéu diézen yéu cdu phdi nhd
hon tir 0,5 t6i 1,0% kl.

Ham lugng Ivu huynh trong ddng cd diézen cao sé& gdy nén sy in mon cdc chi ti€t trong dong
co rdt nhanh. Khi ham Iugng luu huynh ting tir 0,12 1€n 0,57 mifc in mOn xecming va pit-tong ting
1én 5,5 1an, con 4n mon xylanh ting 3,5 1dn. D€ gidm tdc hai an mon ngudi ta ding cdc loai ddu nhdn
c6 tri s6 kiém tdng cao tudng @ng, di trung hoa hét phin axit tao thanh khi nhién liéu chdy trong
dong co. Hién nay c¢6 xu hudng ti€t gidm ham lugng Ivu huynh trong cdc loai nhién liéu do cdc quy
dinh bdo vé moi trudng.

3.3.4.3 Ham lugng nuéc ( Water Content) Tiéu chudn xdc dinh ASTM D 95

Nudc 14n vao nhién liéu lam ting sy dién ly cda cdc chit gdy 4n mon c6 lin trong sdn
ph?{m.Hém lugng nudc dude xdc dinh ddi véi cdc loai nhién liéu ning nhu diézen, nhién liéu dot 1o
va cdc loai ddu nhon. Phuong phdp x4c dinh 1a chung ca't tdich nudc trong dung cu thi nghiém chuyén
dung. Quy dinh ham Iugng nuéc trong nhién liéu diézen khong vugt qué ti 1& cho phép. Ciing c6 thé
xdc dinh ham lugng nudc cung tap chi't co hoc hodc cling véi cdn ddy (xem muc 3.3.5).

3.3.5. Tinh mai mon kim loai ctia nhién liéu diézen

Khi van hanh & bat cif loai hay ki€u dong co ddt trong nao ciing déu cé cacbon tao thanh & cic
dang khdc nhau. Hién tugng nay dic biét cho thay rd trong dong cd diézen do nhién liéu diézen tuong
ddi ning va diéu kién 1am viéc cta dong co kha khic nghiét. Cin cacbon tao thanh Id nguyén nhin
cd ban lam ting tinh mai mon cdc chi ti€t ma sdt va c6 thé 1am hdng cdc chi ti€t riéng biét. Do dé
yéu cau han ch€& hién tugng mai mon nay tdi toi thi€u. Ngoai ra trong nhién liéu diézen c6 thé 1in
cdc loai bui cdt, min kim loai ... ¢c6 tén chung 1a tap chat cd hoc (hay cin ddy). Cdc loai tap chit nay
cling vdi cin cacbon lam ting tinh mai mon ddi vdi cdc chi ti€t may cia dong cd. Do d6 can kié€m tra
ky ludng

Tinh mai mon kim loai ctia nhién liéu diézen dugc ddnh gid biing cdc chi tiéu chit lugng: ham
lugng tro, d® doc Conradson hay dd cdc Ramsbottom, ham lugng nuée va tap chat cd hoc va ham
lugng cdn day.

3.3.5.1 Ham luong tro (Ash)
Tiéu chudn xdc dinh TCVN 2690 — 1995, ASTM D 482

Tro 1a chat cin khong bi dot chdy clia nhién liéu.Trong tro ¢6 nhitng mudi, tap chat vo co chita
trong cic san pham diu rdi nung cin t6i khdi lugng khong ddi. Ham lugng tro dugc x4c dinh theo don
vi % khdi lugng.

3.3.5.2 D¢ céc Conradson (Conradson Carbon reidue)

Tiéu chudn xdc dinh TCVN 6324 — 1997, ASTM D 189
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Chi tiéu nay nhim dinh lugng ciin than con lai sau khi da bay hoi va phan hiy hét mot lugng sdn
phdm dau md. Haim lugng cacbon bi€u hién bing % khdi lugng. C6 thé dinh lugng cin cacbon trong
nhién liéu diézen (hoic trong cin 10% cia né ) va xdc dinh d6i véi dau nhon. Thuc chit cla phuong
phdp nay 12 1am bay hoi va hod than mdt Iugng sdn phdm dau mé xdc dinh, trong diéu kién nha't dinh,
thuc hién trong bd dung cu chuyén dung c6 tén la dung cu Conradson, sau d6 dinh ludng than tao
thanh.

3.3.5.3 By cdéc Ramsbottom ( Ramsbottom Carbon Residue )
Tiéu chudn xdc dinh TCVN 6018 — 1995, ASTM D 524

Tuong ty nhu d6 cdc Conradson, 36 c6c Ramsbottom bi€u hién cho xu huéng tao cin than trong
dong co dot trong. Nguyén tic xdc dinh 13 nung chdy mot lugng maiu tai nhiét do cao, khong c6
khong khi, d€ nhién liéu phan hiily va chdy hét chi con cin cSc con lai, dem xdc dinh theo phin trim
khdi lugng so vdi mau thi nghiém. Tiéu chuidn chat lugng nay ciing danh cho nhién liéu diézen va cdc
loai diu nhon.

Ham lugng tro va do cdc 1a nhitng chi tiéu quan trong d6i v4i nhién liéu diézen. Nhién liéu
diézen ding cho dong cd tdc do cao & nude ta quy dinh c6 ham lugng tro khong vugt qud 0,01% kil va
dd coc Conradson khong vudt qua 0,3% kl ( ¢6 nuSc quuy dinh ddnh gid do coc Ramsbottom ). Néu
ham lugng tro va cdn vugt qua quy dinh s€ gy tinh trang tao cdn cacbon trong xylanh va ting sy mai
mon cdc bd phan clia dong cd. Ngoai ra c6 thé ddnh gid tinh chdng mai mon nhd hai chi tiéu ham
lugng nudc va tap chat cd hoc.

3.3.5.4 Nudc va tap chdt co hoc ( Water And Mechenical Impurities )

Tiéu chudn xdc dinh ASTM D 2709, ASTM DD 95 ASTM D 96

Nudc va tap chi't cd hoc dudc danh gid theo % thé tich so v6i nhién liéu, theo tiéu chudin ASTM
D 2709 bing phuong phdp ly tam.

Ham lugng nudc duge ddnh gid theo % thé tich so v6i nhién liéu theo tiéu chuin ASTM D 95
bing phuong phdp chung cat.

Ham lugng nudc va cin ddy duge ddnh gid theo ASTM D 96 st dung cho miu dau tho.

Y nghia thyc t€ clia hai chi tiéu ndy theo ASTM DD 2709 va ASTM D 95 twong ty nhu nhau, chi
khdc nhau & phuong phdp thi nghiém. Yé&u cau cdc nhién liéu diézen phdi c6 ham lugng nudc va tap
chi't cd hoc khdng vudt qua 0,05% thé tich.

3.3.5.5 Ham luong cdn day ( Sediment )
Tiéu chudn xdc dinh ASTM D 791, ASTM D 473
Cén ddy dugc xdc dinh theo hai ti€u chuin:
_ Tiéu chudin ASTM D791 biing phuong phdp ly tdim va do bing % khdi lugng so v6i miu thi

nghi€ém.
_ Tiéu chudn ASTM D 473 biing phuong phdp chiét tich va do bing % khdi lugng so v6i mau
thi nghiém.

3.3.6. Tinh ndng an toan chéng chdy nd

P& dic trung cho tinh ning an toan chdng chdy nd clia cdc loai sdn pham dau md ngudi ta quy
dinh chi tiéu cin xdc dinh 12 nhiét dd chép chdy ( diém chép chdy ). Nhiét dd chép chdy 1a nhiét do
ma tai d6 hdi nhién liéu ( hoic dau nhdn ) dugc dot ndng tao thanh hdn hdp véi khdng khi, bi bén
chdy khi c6 tia It dién & gan. Ngudi ta phan biét:
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3.3.6.1 Nhi¢t d¢ chdp chdy coc kin ( Flash Point By Cover Cup )
Tiéu chudn xdc dinh TCVN 2693 — 1995, ASTM D 93
3.3.6.2 Nhi¢t dj chdp chdy hé ( Flash Point By Open Cup )
Tiéu chudn xdc dinh TCVN 2699 — 1995, ASTM D 92

Hai phép do nay chi khdc nhau & chd mot bén mau thi nghiém dung trong cdc kim loai day kin,
mot bén dung trong cSc kim loai d€ hd. Cic c6c miu déu dugc d6t néng va theo doi nhiét do. Tai
thdi di€m hdi trén bé mit cdc bén chdy khi c6 tia Itra § gan nhiét do6 mAiu tai thdi di€m d6 1a nhiét do
chdp chdy.

D&i v6i nhién liéu va dau nhdn may bay, can xdc dinh nhiét do chSp chdy cdc kin. P&i véi cdc
loai ddu nhdn x4c dinh theo nhiét 36 ddu nhdn x4c dinh theo nhiét do ch6p chdy cdc hé.

Quy dinh nhiét dd chép chdy nhién liéu diézen khong dugc thdp hon giéi han cho phép. Néu
nhiét do chdp chdy clia mot loai nhién liéu diézen thap hon gii han quy dinh, nghia 12 né 14n nhién
liéu nhe hon va khi sit dung gdy mit an toan chay nd, nhat 13 trong khong gian néng va kém thong
thodng. Tuy tirng loai nhién liéu diézen nhiét dd chép chdy quy dinh khong thap hon 50 — 65°C.

3.4 Phén loai nhién liéu diézen
3.4.1. Phédn logi nhién li¢u diézen

3.4.1.1 Phan logi nhién li¢u diézen dua theo sd'vong quay dong co va tri sé xetan ciia nhién
lieu Theo cdch phan loai nay cé hai nhém nhién li€u di€zen:

Nhom 1:Nhién liéu diézen diung cho dong co cao téc, phan thanh hai loai nhién liéu:

_ Loai super c¢6 TSXT bing 50 va pham vi do s6i 180 — 320°C, dugc dung cho dong cd cao tdc
dd cao nhu xe buyt, xe hang, xe, tdi. Loai nay thudng dudc sdn xui't tit phan doan gas oil chung cat
tryc tiép.

_ Logi thuong c6 TSXT biang 52 nhung pham vi dd sodi rong hon 175 — 345°C thudng dudc sidn
xuit bing cdch pha tron theo nhitng ty 1& hgp 1y cdc phan doan naphta, kerosin va gas oil clia cdc day
chuyén ch& bi€n siu cracking, hydro cracking ... Nhién liéu nay ciing diing cho ddng cd cao toc, nhung
chat lugng kém hon loai super.

Nhom 2: Nhién liéu diézen cho ddng co téc do thdp ciing ddi hdi cé nhitng tiéu chuin chat lugng
twong ty nhu nhién liéu cho dong co cao tdc, tuy vdy TSXT cia ching kém hon, chi biing 40 — 45, do
bay hoi thap, diém sdi cudi cao hon ( FBT vao khodng 360 — 370 °C

3.4.1.2 Phédn loai nhién li¢u diézen theo ham lugng luu huynh

Theo TCVN 5689 -1997, dya vao ham lugng luu huynh cé thé phan chi nhién liéu diézen thanh
hai loai sau:

a) Nhién liéu diézen cé ham luong luu huynh khong lén hon 0,5% khoi lugng, ki hiéu
la DO5,5% S
b)Nhién li¢u diézen cé ham lugng luu huynh tit Ién hon 0,5 dén 1,0% khdi ludng, ki
hiéula DO 1% S.

3.4.2. Yéu cdu ky thudt ciia nhién li¢u diézen

3.4.2.1 .Tiéu chudn Viét Nam TCVN 5689 — 1997

Trong thdi ki kinh t&€ k& hoach hod trude diy, & nuéc ta thudng st dung cdc loai nhién liéu
diézen mua he, sdn xud't & Lién X0 ( cii), dung cho cdc loai dong co cao td¢ nhu cdc loai nhién liéu
nhdn hiéu DL, DC va L theo GOST 4749 — 73 va 305 — 73. C4c loai nhién li€u nay tuong dudng v4i
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Hién nay ta thudng nhap khiu nhién liéu diézen tlr cic nudc trong khu vuc. Ta di xay dung tiéu
chudn Viét Nam vé yéu cau k¥ thuit doi vSi nhién liéu diézen. Sau day sé trich din noi dung chd
y&u ctia TCVN 5689 — 1997 vé yéu cau k§ thuit d6i vdi nhién liéu diézen.

a) Pham vi sit dung Tiéu chuin nay quy dinh yéu cdu ky thuat va cdc phuong phdp thit cho
nhién liéu di€zen dung cho dong cd di€zen. Nhién li¢u diézen dudc ki hi¢u 1a DO.

b) Tiéu chudn trich dén

TCVN 2690 — 1995
TCVN 2693 - 1995
TCVN 2694 — 1995
TCVN 2698 — 1995
TCVN 2715 - 1995
TCVN 3178 - 79
TCVN 3753 — 1995
TCVN 3891 — 84
TCVN 6324 — 1997
ASTM D 129 - 91

ASTM D 445 - 88

ASTM D 976 - 91

ASTM D 2622 — 87

San phdm diu md. X4c dinh ham lugng tro

San pham diu md
San phim dau md
San pham diu md
Chat 16ng dau mé

San phdm dau md. Pong rét ghi nhdn,van chuyén va bido quin
San pha&m diu md.Phuong phap xdc dinh cin cacbon Coradson

. Phuong phép xdc dinh di€m chép chdy coc kin
. Phuong phép xdc dinh do an mon manh dong

. Phuong phép xdc dinh thanh phan cat
. Lay mau thi cong.

Nhién liéu moto. xac dinh nhua thuc t&
San pham diu md. Phuong phdp x4c dinh diém dong dic.

Xdc dinh him lugng Ivu huynh trong sdn phim dau md ( phuong phip

bom).

Phuong phap x4c dinh do nhét dong hoc cla cdc chat 16ng trong sudt va k
trong sudt ( va cdch tinh dd nhét dong luc hoc )

Phuong phdp xdc dinh chi s6 xetan trong nhién liéu chung c4t bing cdch

tinh.

Xd4c dinh ham lugng Ivu huynh trong diu md bing phucng phiap quang phd

tia X

ASTM D 2709 — 88 Xdc dinh nu6c va tap chat trong nhién liéu chung c4t bing phuong phap ly

tam.

¢) Yéu cdu ky thudt Chi tiéu chi't lugng nhién liéu diézen dugc ghi trong bing

Béng 8. Chi tiéu chdt lugng ctia nhién liéu diézen

Mic
Phuong phap
Tén chi tiéu DO DO
tha
0,5% S 1,0% S

1. Trisd xetan khong nhd hon 50 45 ASTM D 976
2. Ham lugng luu huynh ( % k1) 0,5 1,0 ASTM D 129

khong 16n hon ASTM D 2622
3. Nhiét dd cat(°C) 370 370 TCVN 2698 — 95

90% thé tich,khong 16n hon
4. Piém chép chdy cdc kin ( °C ), khong TCVN 2693 - 95

nhd hon 60 50 (ASTM D 93)
5. Do nhét dong hoc G 40 °C

(cSt, mm?/s 1,8-50 | 1,8-50 | ASTM D445
6. Cin cacbon clia 10% chung cA't TCVN 6324 — 95
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(% kl), khong 16n hon
7. Pi€m ddng dic ( °C ),khong 16n hon

_ Céc tinh phia Béc

_ Céc tinh phia Nam ( tir Pa Ning trG
vao)
8. Ham lugng tro ( % kl ), khong 16n hon
9. Ham lugng nudc — tap chit co hoc
(% V), khong 16n hon
10. An mén manh déng & 50 °C

trong 3h, khong 16n hon

11. Nhuya thyc t€ ( mg/100ml )

0,3

+5
+9

0,01

0,05

N°1
Bado cao

0,3

+5
+9

0,01

0,05

N°1
Bao cao

(ASTM D 189)

TCVN 3753 - 95
(ASTM D 97)
TCVN 2690 - 95
(ASTM D 482)

ASTM D 2709
TCVN 2694 — 95
(ASTM D 130)

d) Phuong phdp thit

_ L&y miu thi: Theo TCVN 2715 — 1995

_ Phuong phdp thi: Céc phuong phdp thit tng vdi titng chi ti€u cho tirng loai nhién li€u diézen

dudc quy dinh trong bang 17.

P Ve . ~ A /\‘) N
e) Dong rot, ghi nhan, vdn chuyén va bdo qudn

Theo TCVN 3891 — 84

3.4.2.2 Chi tiéu chdt luong nhién li¢u diézen ciia mét s6 nuéc
Béng 9. Chat lugng nhién liu diézen cia cdc nuéc SNG

Tén chi tiéu

Tiéu chuiin

Miic quy dinh

Mua dong Mua he

1. Ty trong & 60°F ASTM D 1298 max 0,8494 0,860
2. Tri sO xetan GOST 3122 min 45,0 45,0
3. Ham lugng luu huynh ( %kl ) GOST 19121

_Loail max 0,2 0,2

_Loai2 max 0,5 0,5
4. Do axit (mg KOH/100ml ) GOST 5985 max 5,0 5,0
5. Ham lugng nudec (% V) GOST 2477 khong khong
6. Nhiét do chép chdy coc kin (°C ) GOST 6356

_ biézen thuong mai min 40,0 62,0

_ biézen thong dung GOST 33 min 35,0 40,0
7. DO nhdt dong hoc & 20°C (cSt) GOST 1461 1,8-5,0 3,0-6,0
8. Ham lugng tro (% k1) GOST 5066 max 0,01 0,01
9. Nhiét do (?ong fl‘ac (°C) GOST 2177 max —35.0 10,0
10. Thanh phan di€m s6i (°C)

50 % thé tich s igg’g

_ 90 % thé tich max 340 ’
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Bdng 10. Chat luvgng nhién liéu diezen ctia Trung Qudc

Tén chi tiéu Tiéu chudn M Ket qud
quy dinh dic trung
1. Ty trong & 60 °F ASTM D 1298 | max 0,8494 _
2. Ham lugng luu huynh ( %kl ) G.B 380 max 0,30 0,031
3. An mon manh déng 3h/50°C ASTM D 130 max 1 1
4. Cin cacbon ( %Ik ) ASTM D 189 max 0,15 _
5. Nhiét dd chép chdy coc kin (°C) ASTM D 93 min 66,0 86,0
6. DO nhét dong hoc & 20 °C (cSt) ASTM D 445 max 8,00 4,69
7. Do axit (mg KOH/100 ml ) ASTM D 974 _ 0,04
8. Ham lugng tro ( %kl ) ASTM D 482 max 0,01 _
9. Tris0 xetan ASTM D 976 min 48,00 66,00
10. Ham lugng nuGe ( %V ) ASTM D 95 max 0,05 c6 vét
11. nhiét do dong dic ASTM D 97 max 0,00 _
12. Mau sic ASTM D 1500 max 1 1
13. Thanh phin di€m s6i ASTM D 86
_50%V max 280,00 274
_90%V max 330,00 319
Bdng 11. Chat lugng nhién liéu diézen cia Nhat Bdn

Tén chi tiéu Tiéu chuin Miic quy dinh
1. Ty trong deo’r /60 F ASTM D 1298 0,830 - 0,850
2. Ham lugng luu huynh (% kl) ASTM D 1151 max 0,30
3. Nhiét do chdp chdy céc kin (°C) ASTM D 93 min 60,00
4. An mon manh dong 3h/100°C ASTM D 130 max 1
5. Can cacbon(% kl) ASTM D 524 max 0,10
6. Mau siac ASTM D 1500 max 0,50
7. P nhét dong hoc & 20°C ASTM D 445 2,70 - 5,00
8. Ham lugng tro (% kl) ASTM D 482 max 0,01
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9. Tri s6 xetan ASTM D 976 min 50,00
10. Ham lugng nuée (% V) ASTM D 95 max 0,05
11. Can ddy (%kl) ASTM D 473 max 0,01
12. Nhiét o dong dic(®° C) ASTM D 97 max — 12,00
13. Thanh phan diém soi ASTM D 86
_90% V max 350,00
_95% V min 321,00

Bang 12. Chat lugng nhién liéu diézen cia Thdi Lan

Tén chi tiéu Tiéu chuiin Mife quy dinh
1. Ty trong deo’r /60 F ASTM D 1298 0,82m- 0,890
2. Ham lugng luu huynh (% kl) ASTM D 129 max 0,5
3. Nhiét d6 chép chdy coc kin (°C) ASTM D 93 min 60,00
4. An mon manh dong ASTM D 130 max N - 1
5. Can cacbon(% kl) ASTM D 189 max 0,05
6. Mau sic ASTM D 1500 max 2,00
7. P nhét dong hoc & 20°C ASTM D 445 1,80 — 5,00
8. Ham lugng tro (% kl) ASTM D 482 max 0,01
9. Tri s& xetan ASTM D 976 min 48,00
10. Ham lugng nude (% V) ASTM D 2709 max 0,05
11. Can ddy (%kl) ASTM D 473 max 0,05
12. Nhiét o dong dic(®° C) ASTM D 97 max 9,00
13. D0 cdt 90% thé tich (°C) ASTM D 86 max 338,00
14. Axit v cd (mg/g) ASTM D 1298 khong

3.4.3. Du bdo chét lugng nhién liéu diézen

ciing nhu d6i véi xidng, ngdy nay trén th€ gidi c6 xu hudng cdi thién chdt lugng nhién licu
diézen bing cdch ha thip ham lugng luu huynh, nhim chdng 6 nhi€ém moi trudng.

Theo TCVN 5689 — 1977 ham lugng luu huynh trong cac loai nhién li€u di€zen § nude cho phép
t0i da 12 0,5 — 1,0 % kl nhu vy con cao so v6i mic quy dinh clia nhiéu nudc. Tai nhitng nudc nay
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ham luu huynh quy dinh tong nhién liéu diézen chi trong khodng 0,2 — 0,5 % k1. C6 thé thiy ring tdi
nam 2000 chi't lugng nhién liéu diézen & nuc ta trén thyc t&€ 13 phit hgp, nhung trong giai doan ti€p
theo tr 2001 t&i 2005 ham lugng lwu huynh trong nhién liéu diézen can dugc gidm din xudng tdi 0,20
% k1 va t6i sau nim 2005 sé& dat t6i 0,05 % kl phi hgp véi xu thé chung clia khu vic.
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Chuong4.: .
DAU NHON

4.1. Cong dung ciia ddu nhon trong hoat dong ciia dong co

Trong qud trinh 1am viéc trong dong cd, dadu nhdn c6 sdu cdng dung nhu sau: boi tron, chong
mai mon, chdng in mon kim loai, lam m4t, 1am kin va 1am sach dong cd. Dudi diy s& xem xét cu thé
sdu cong dung do.

4.1.1. Lam tron

DAu nhdn c6 nhiéu cong dung, trong d6 cong dung quan trong nhi't 1a bdi tron cdc bé mit ¢
chuyén dong trudt giita cdc chi tiét, 1am gidm ma sdt, do d6 lam gidm tdn thit cd gidi trong dong cd
nén lam ting hiéu sui't c6 ich cla toan dong co, tirc 12 ting tinh hiéu qué kinh t&€ cho hoat dong cia
dong co.

Nguyén nhin clia viéc gidm ma s4t 1a do khi boi tron s& c¢6 sy thay th€ ma st truc ti€p gifta cdc
chi ti€t mdy biing ma sdt ndi tai cia mang chat boi tron thé 18ng ngin cdch cdc chi ti€t mdy. Ma sdt
ndi tai ca mang chat 16ng nay luén nhd hon ra't nhiéu so véi cdc dang ma sdt khic. Vi du cdc hé so
ma sit dong hoc gitta cdc truc thép:

- Ma sdt tryc ti€p, khong c6 dau boi tron: 0.80 — 1.00

- C6 dau ddong vat & ch& do bdi tron giGi han: 0.05 - 0.10

- C6 dau nhon & ché do boi tron thuy dong: 0.001 ~ 0.01

- C6 dau nhdn & ché do boi tron thuy tinh: 0.000001 — 0.001

4.1.2. Gidm mai mon
Cong dung boi tron clia dau nhdn 1am gidm ma sdt khdng chi ting hiéu suit hitu ich cia
ddng co ma con ¢ tdc dung ngin chin t6i da sy mai mon xdy ra § cdc ndi c6 nhitng chuyén dich
tuong doi gifta cdc bé mit vdi tdc d6 thap, § giita nhitng bé mit chiu tdi cao ... Trong nhifng trudng
hdp nay mang diu bdi tron c6 kha ning dé bi pha hily nén yéu cau trong dau boi tron phdi c6 nhing
phu gia chng mai mon. Khi d6 & diéu kién nhiét dd va 4p luc cao, ddu vin cé kh3 niing tao thanh
trén cdc chi ti€t kim loai mot mang chit bio vé bén vitng, chiing s& trugt doc theo nhau ma khong
gdy mai mon & cdc bé mit kim loai.
4.1.3. Chéng 6xi hoa

Nudc 12 mdt nguyén nhan giy nén sy gi sét clia cdc chi ti€t dudce ch€ tao tir kim loai. Khi hon
hop nhién liéu ddt chdy trong dong cd sé& sinh ra mdt lugng nude nhat dinh. Mic di phan 16n lugng
nudc nay & thé hoi va thodt ra qua 6ng xa, tuy nhién ciing con mot it dong lai trong 1ong xy-lanh hay
qua xecmiing va ngung lai trong cacte. Hién tugng nay thudng xay ra khi thdi ti€t lanh hay khi dong
cd chua dude sudi Am. Thém vao d6 cdc sdn pham phu sinh ra do nhién liéu chdy d&, nhitng khi chdy
c6 tinh ning in mon ciing lot qua xéc-ming rdi ngung lai hodc hoa tan trong dau § cac-te. Ngoai ra
cdn c6 cdc chat axit dudc tao thanh do sy oxy hod dau, vi vy khd ning tao gi sét va in mon cang trd
nén tram trong. Céc chi ti€t can dudc bdo vé chdng lai sy 4n mon va chong gi.

Mang dau bdi tron phi trén bé mit cdc chi ti€t ma sdt c¢é tdc dung chdng gi cho cdc mdy méc
trong thdi gian ngiing hoat dong, nhat 1a nhitng bd phan 4m udt nhu tudc- bin hoi nudc, may méc lam
viéc trén cong trudng, dong rudng.... Ngoai ra, chling con c6 tdc dung han ché tdi da sy lan truyén cic
chit axit — mot sdn phdm cla qué trinh chdy luu huynh trong dong cd diézen.

Tudi tho clia dong co phu thudc mdt phan vao khd ning trung hoa clia dau mdy d6i vdi nhitng
hgp chd't ¢ tdc dung in mon. P& diu nhon bdo ddm dudc chitc ning nay phai diing cdc loai phu gia
mang tinh kiém, c6 tdc dung trung hoa cdc axit tao ra nhién liéu chdy. Thong thudng trong qud trinh
st dung diu nhdn, ham Iugng phu gia nay sé& gidm din, khi ty 1é phu gia thap dudi quy dinh cho phép
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thi diu khong con di pham chit nita va phai thay thé.
4.1.4. Lam mdt

Do ma sdt, tai cic bé mit 1am viéc nhu pit-tdng — xy-lanh, truc khuyu — bac 16t... déu phat sinh
nhiét. Mit khdc, mot sd chi ti€t nhu pit-tdng, voi phun con nhin nhiét clia khi chdy truyén dén. Do d6
nhiét @6 & mot sd chi ti€t rat cao, c6 thé phd hdng diéu kién 1am viéc binh thudng clia dong co nhu
gdy ra bé ket, gidm dd bén clia cdc chi ti€t, kich nd & dong co xing, gidm hé s6 nap.. Nhim gidm
nhiét do cdc chi ti€t mady can c6 hé thong 1am mat trong qud trinh dong co hoat dong.

Nhiéu ngudi cho ring viéc lam mat dong cd hoan toan dua vao hé thong nudc 1am mat. Trén
thuc t€ hé thong nudc 1am mat chi thuc hién dugc 60% cong viéc lam mat. NuSc 1am mdt phan trén
dong co 1a cdc dinh xy lanh, 1ong xy-lanh va cdc van. Con truc khuyu, cdc 6 dd, truc cam, cdc bdnh
ring, pit-tdng va nhiéu cum chi ti€t khdc dudc 1am m4t bing dau mdy. DAu mdy theo hé thdng bdi
tron (c6 nhiét do thap hon nhiét dd chi ti€t) dudc din dén cdc bé miit c6 nhiét dd cao d€ tdi bét nhiét
di va dau lai dugc 1am mdt nhd bo tdn nhiét khong khi.

Dic biét dau boi tron 1a phuong tién chinh 1am mat pit-tong, thuc t& cho tha'y khi dong diu lam
mit din d&€n phan dinh dudi cla pit-tdng gip truc tric thi pit-tong s& bi ket ngay. Qua nhitng s6 liéu
thyc nghiém thay ring nhiét 46 chdy thudng 1a 1.090 — 1.650°C. Nhitng phan chinh clia van c6 thé
1én t6i 540 — 1.095°C, nhiét do pit-tong c6 thé t&i 540°C va nhiét dd nay truyén xudng tay bién, vong
bi. Thi€c va chi 12 hai kim loai c¢6 nhiét d6 néng chdy thap, dudc dung ché tao cdc chi ti€t trong bac
dd. Chiing thudng mém ra & 180°C va néng chdy & 232°C va 327°C tuong tng véi mdi kim loai. Khi
d6 dau trong cacte thudng c6 nhiét @6 khodng 90-120°C va ching dudc dua téi 6 d8 dé hap thu bét
lugng nhiét tai day, duy tri mot nhiét do &n dinh khodng 120-135°C 1a nhiét dd an toan cho cdc vong
bi. N&u vi mot 1y do nao d6, lugng diu khong di dé tdn bét nhiét khi€n nhiét d6 vugt qua ngudng an
toan s& lam cho kim loai ctia vong bi néng chdy ra va bi phd huy. Hién tugng thudng dudc goi la “16t
dén”.

Chiic ning 1am mat nay doi héi dau phai chiu nhiét d6 cao, nghia 1a dau giit dudc tinh &n dinh,
khong bi bi€n chi't do tdc dung clia oxy trong khong khi & nhiét do cao. P& dat dugc tinh 6n dinh d6
trén thuc t€ phdi nhd t6i cdc loai phu gia chdng oxy hod. Ngudi st dung dong co phai hi€u ring,
mudn tdn nhiét t8t phai thay ddu trudc khi dd nhiém ban diu qud cao lam tic hé thdng din diu, ddng
thdi phdi giit mifc diu trong cacte cao hon mic t5i thi€u cho phép.

4.1.5. Lam kin

Mang diu bdi tron ngin cdch cdc chi ti€t chuyén dong trong dong cd, ngoai tic dung bdi tron,
gidm ma sdt, chdng mai mon, con c6 tdc dung 1am kin. Trén thuc t&€ bé mit xecming, rinh xecming
va thanh xy lanh khong tron tru. Quan sdt qua kinh hién vi ta s& thdy b&é mit chiing nhap nho. Chinh
vi thé xecming khong thé hoan toan ngin cin hoi dot tir trong budng d6t c6 4p suit cao lot ra ngoai
vao cacte 13 noi 4p suat thap, do vy lam gidm cong suat dong cd. DAu mdy c6 chiic ning 14p vio cdc
khodng trong giita b&é mit xecming va thanh xy-lanh, c6 tdc dung 1am kin, ngin cdn t6i da khong cho
cdc loai khi néng trong qu4 trinh d6t chdy di qua xemiing cta pit-tong di vao cacte. PO kin ctia hé pit-
tdng — xecming — xy-lanh phu thudc vao do nhét cud dau bdi tron. Vi vay khi 1dp rdp cum chi tiét
nay ph3i dua dau vdo rinh xecming va bé mit xy-lanh.

4.1.6. Lam sach

Trén bé mit ma sét, trong qué trinh lam viéc thudng c6 vay rin tréc ra khdi bé mit. DAu boi tron
s& cudn trdi cdc vay tréc, sau dé giit lai trong cac bau loc cud hé thdng bdi tron, tranh cho bé mit ma
sdt bi cdo xudc. Vi vdy khi dong co chay ra sau khi 14p rdp hoic sita chifa, thudng c6 nhiéu mat kim
loai con sét lai trong qud trinh 13p rap va nhiéu vAy tréc ra khi chay ra, nén phai diing dau boi tron c6
dd nhét nhd d€ ting kha ning rira troi cdc mat ban trén bé mit va sau khi chay ra phai thay nhét mdi
phu hgp hon.
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Ngoai ra, trong dong co diézen, khi nhién liéu chdy tao ra mudi than, cAn tranh hién tudng mudi
bdm cidn trén thanh pit-tdng nhiéu gy chdy xecming, cling nhir mudi than 1am nghén cdc bo loc, cic
dudng din dau boi tron. Trong dong cd diing xing chi, khi xing chdy ciing tao ra mot lugng mudi chi,
can tranh sy déng cin cia mudi chi. T4t cd cdc hién tugng vira néi gép phan tao ra hai loai cin dau
may trong qud trinh lam vi€c: cdn bun va cdn cing.

Cin bun dugc tao thanh do sy k&t hgp giita hdi nudc, bui, sdn phdm xudng cip va nhién liéu
chdy dd. Ban dau cin bun ton tai § dang nhitng hat rat nhd ma khong bau loc c6 thé tich ching ra
dugc. Lic ban dau tdc hai khong 16n vi chiing con it va rdi rac. Nhung cling v6i thdi gian, cin bun
tich tu nhiéu, déng cuc lai va s& giy tic hai, lam han ché sy luu thong clia dau.

Cin cting (vec ni) 1a sdn phdm clia qué trinh oxy hod cdc hdp phin kém 6n dinh c6 trong diu
tai nhiét d6 va 4p sudt cao. Cin cling 1am thanh mot 16p 4o ciing trén cdc chi ti€t c6 nhiét dd cao clia
dong cd. Cac bd phan bom, xecming, pit-tdng va cdc 6 dd rat dé bi déng cin ctiing. N&u d€ cho cin
cting tich tu trén céc chi ti€t nay, di nhién dong co khong thé 1am viéc mdt cdch binh thudng dugc.

DAu nhdn véi phu gia tay rita sé c6 tdc dung ngin cdn sy tich tu clia cin bin, cin cling, giit cho
bé miit cdc chi ti€t ludn dudgc sach va tao diéu kién cho dong cd hoat ddong mot cich tron tru.

TAm quan trong tuong ddi giita cac cong dung clia diu nhon thay ddi rdt nhiéu tuy thudc vio
co ch& bdi tron va tiy theo cdc loai mdy méc dugce boi tron. Vi du ddi véi mot thi€t bi quay nao d6 thi
chifc ning gidm ma sdt giita truc va 6 truc 12 quan trong nhat, nhung doi véi loai mdy cdn mdng ton
¢ toc dd 16n thi chifc ning 1am ngudi cla dau nhon lai 12 quan trong hon. Thém nita, cdc cong dung
nay lai phu thudc 14n nhau va trén thyc t€ phdi chdp nhan sy nhan nhugng nao do.

P& didm bio cdc cong dung cia diu bdi tron, yéu cdu dau boi tron phai cé thanh phin va chat
lugng phit hdp. Thanh phan va chi't lugng d6 phu thudc vao cdc loai diu nhdn géc va cdc loai phu gia
stt dung trong pha ché& ciing nhur cdc diéu kién tai xudng pha ch&€ dau nhon.

4.2. Thanh phdn ciia ddu nhon.

DAu nhdn thudng phdm bao gdm hai hdp phan 1a dau goc ( base lubes) va phu gia (additives).
DAau gbc dude sit dung nhiéu nhi't 13 cdc phan doan diu khodng gdc ddu md, dudc ché bién theo cong
nghé truyén thdng. Ngoii ra con c6 thé diing mot s6 loai diu gdc tdng hop hay diu gdc dong thuc
Vat.

4.2.1.. Thanh phdn

4.2.1.1. Cdc chi tiéu chat luong ciia ddu nhon géc ché bién ti diu mé.

DAu gbc ché bién tir diu mé c6 nhiéu chiing loai. Tuy vy chiing dudc sdn xudt tir quy trinh
pha tron trén co s& bdn loai nguyén liéu la:

- Phan doan diu nhe (light fration): sdi trong khodng 350 - 400°C

- Phan doan dau trung binh (middle fraction): s6i trong khodng 400 - 450°C.

- Phan doan dau ning (heavy neutral): soi trong khodng 450 - 500°C.

- Phian doan dau cin (bright stock): soi trong khodng 500°C.

Thong thirong c6 bon loai dau gdc tuong tng v6i bon phadn doan chung ci't ndi trén 1a: dau
gdc SN 150, dau goc SN 300, dau goc SN 450 va dau gdc cidn BS 150 véi ghi chid SN (Solvent
Neutral chi diu trung tinh I1am sach bing dung mdi) va BS (Bright stock —dau cin ).

Ciing can lvu y ring bdn phian doan dau nhdn v6i dd sdi da chi ra & trén chi 13 twong doi.
Trong sdn xut, tuy thudc loai dau thd dem ché& bi€n ciing nhu nhitng yéu ciu vé k§ thuit va kinh t€,
ngudi ta c6 thé phan chia bon phan doan dau nhon theo nhitng pham vi d6 sbi khac nhau sao cho hgp
ly va kinh t&€ nhat.

Tu ba phan doan diu chung c4t va dau cin, ngudi ta pha ch€ thanh nhitng loai dau nhdn goc
khdc nhau. C6 rat nhiéu loai dau g&c phin biét nhau bdi thanh phan hod hoc, tir d6 c6 dd nhét khac
nhau. Thyc t&€ ngudi ta thudng sdn xuit cdc loai dau gdc tir diu mé naphten va diu mé parafin.
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Hién nay, c6 nhitng cong nghé hién dai sdn xui't diu nhu cdc diy truyén hydrocraking, hydro
tdch loc parafin, hydro dong phin ho... tao ra nhitng sdn pham diu gdc c6 chit lugng cao, nhung kinh
phi diu tu 16n. Do d6 d€ sdn xuit diu nhon gdc, cong nghé truyén thong van dudc st dung khd phd
bién.

4.2.1.2. Thanh phédn hydrocacbon ciia ddu géc.
P& hiéu biét sdu vé tinh chat diu nhdn, ching ta can tim hi€u thanh phan héa hoc cla chiing.
Thanh phan chd y&u clia dau bdi tron 12 cdc hdp phan hydrocacbon, bao gdm cdc nhém khic nhau.
Béng 13. C4c chi tiéu chi't lugng clia diu nhdn gdc.

D06 nhdt dong hoc Chi s6 | Piém Pi€m |Cin Con | Tri s
G37.8°C | G98.9°C nhdét chdy chép — rad - | axit max
(min) dong chdy son (max)
min | max | min | max (max) | (min) | % t.l
Ky hiéu °C °C
NF NF NF NF NF T60 -
NF T60 - 100 T60- T60 -|T60 -|T60-116 | 112
136 105 118
(1) oleolwlol ol ol ® 9) (10)
DAu géc naphten
DAu con thoi
(Spindle) 100 | 20 26 -30 160 0.10
naphten xanh
Diu  truyén
dong
-550 @6 110 119 -18 195 0.10
-1200 d6
(tr.ddong V17) | 260 320 -9 225 0.10
-1.800 dé
(tr.dong V19) | 375 415 -9 230 0.10
DAu dong co
90 xanh - | 14 18 -30 160 0.10 0.10
dung moi
-750 xanh | 150 170 -21 205 0.10 0.10
-1.300 xanh —
dung mdi 280 310 -15 235 0.10 0.10

DAau g&c parafin

DAu con thoi
-100 xanh 20 26 -15 160 0.10

(1) 2 1 1 @B |G | © | D] OB 9 | 40
DAau truyén dong -
900 dd (V 14)|200 |230
~1.500d6 (V18) | 325 |375
Dau xy-lanh
-C'-180 36 41 0 290
-C'-200 42 47 0 300
DAu dong co
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S100 19 25 80 -12 180 |0.10 |0.10
S 500 106 115 70 -9 220 |0.15 |0.10
SN 60 7 10 100 | -12 150 10.02 |0.05
SN 90 15 18 100 | -9 180 |0.02 | 0.05
SN 100 20 25 100 | -9 190 |0.02 |0.05
SN 150 31 35 97 -9 200 |0.05 |0.05
SN 200 42 48 97 -9 210 |0.05 |0.05
SN 250 50 58 97 -9 215 0.10 | 0.05
SN 350 74 84 95 -9 225 0.15 | 0.05
SN 400 85 95 95 -9 230 |0.15 ]0.05
SN 500 105 115 95 -9 230 |0.15 ]0.05
SN 550 116 127 95 -9 240 10.20 |0.05
SN 600 127 140 95 -9 248 0.20 | 0.05
Bright Stock
-Bright Stock

Solvent 31 34 95 -9 280 090 |0.05
-Bright Stock
MTU(V40) 34 39 80 -9 280 1.80 | 0.10

- Ddu con thoi (spindle) 1a dau dung cho cdc vat nhon dé xuyeén, choc....

- Ddu truyén déng dudc dung cho cdcloai may méc, dong cd.

- Bright Stock 13 dau cin c6 @6 nhét cao.

- Xanh, @4 12 mau trong sudt hoic xdc dinh theo phf; hap phu, lién quan t6i do sach clia

dau.

- S la chi ddu tinh ché bing dung moi cong nghé truyén thong.

- N la chi ddu trung tinh, khong kiém, khong axit.

- V chi dé nhét do bing do Engler (°E), vi du V=14 12 14°E & 50°C.

- SN 1501a chi diu trung tinh, tinh ch& biing dung mdi. C6 dd nhét quy uéc & 100°F (37.8°C) bing
150 SSU (Second Saybolt Universal).

a) Nhom hydrocacbon naphten — parafin:

Pay 12 nhém hydrocacbon cht y&u c6 trong diu boi tron, haim lugng cia ching cé thé 1&n tdi 40-
80% tuy thudc loai diu md. Nhém nay cé ciu triic chl y&u 13 hydrocacbon vong naphten, c6 k&t hop
v6i nhdnh alkyl hoic izo — alkyl. Mach cacbon khong qua 20 nguyén ti¥. Loai hydrocacbon c6 tinh 6n
dinh tot, tinh bdi tron it thay d6i theo nhiét do, nhung d6 nhét thap, nhiét d6 dong dic cao.

b) Nhom hydrocacbon thom va naphten thom.

Nhém nay bao gdm cdc hgp nhat trong diy ddng ding clia benzen, naphten. Po6i khi con c6
ddng ding clia phenatren va antraxen. Mot hdp phin nita 13 cdc hydrocacbon hdn tap, bao gdm trong
phan tif cd vong thom va naphten. Nhém hydrocacbon dé& bi oxy hod tao ra cdc hgp chit keo nhua,
ddng thdi c6 tinh bdi tron thay ddi nhiéu nhiét d6, do dé chiing 14 hop phan lam gidm chit lugng diu
thuong phim.

¢) Nhém hydrocacbon rdn

C4c hydrocacbon rin cé trong nguyén liéu sdn xudt dau boi tron, doi khi 1én t6i 40 -50% tuy
thudc bdn chi't dau tho. Phin 16n nhitng hgp chat nay dudc loai khdi dau bdi tron nhd quy trinh tdch
loc parafin. Tuy k¥ thuit tdch loc ma nhém hydrocacbon rin nay dugc tich triét &€ hay khdng, nhung
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dii sao ching vin con ton tai trong dau vdi ham lugng nhd. Su ¢c6 mit ciia nhém hydrocacbon nay
l1am ting nhiét @6 dong dic, gidm kha ning st dung dau & nhiét @6 va tinh 6n dinh chdng oxy héa.

Nhém nay c6 hai loai hydrocacbon rin 13 parafin (c6 thanh phan chii y&u 1a cdc alkan c6 mach
cacbon 16n hon 20) va xerezin ( 1a hd hdp cdc hydrocacbon naphten c6 mach nhanh alkyl dang thing
hoic dang nhdnh va mot lugng khdong dang ké hydrocacbon rin c¢6 vong thom va mach nhdnh alkyl).

Ngoai nhitng thanh phan chii y&u ké trén, trong ddu boi tron con cé cdc hgp chit hitu cd chia luu
huynh, nito, oxy ton tai & dang cdc hgp chat nhya, asphalten. Nhin chung diy ciing 12 hgp phan lam
gidm chat lugng clia diu bdi tron, chiing con c6 mau sdm, d€ bi bi€n chit, tao cin trong dau khi 1am
viéc § nhiét do va 4p suit cao. Chiing dudc loai khdi dau nhd qua trinh 1am sach. Tuy vdy sy c6 miit
ctia ching v6i ham lugng nhé thich hdp trong diu thuong phdm 13 cin thiét vi lam ting tinh bam dinh
clia diu d6i v6i bé mit kim loai gitip cho kha ning chong 4n mon, mai mon céc chi ti€t may.

4.2.2. Phu gia

Phu gia 1a nhitng hop chat hitu cd, cd kim, vO cd, thAim chi cdc nguyén t& hod hoc dudc pha
vio sdn phaAm dau m3 vSi ndng dd thong thudng 0,01-5% kl. Trong mot s& trudng hdp cé thé vai phan
triéu tdi trén 10%. C6 thé st dung tirng phu gia riéng biét, ciing c6 thé ding hdn hdp mdt sd phu gia
dugc pha tron thanh phu gia d6ng géi. Trudng hop sau thuin tién hon cho cdc cd sd pha ché diu
nhon.

Mot s& phu gia c6 tic dung ning cao nhifng phim chat da c¢é sin ctia ddu, mot s6 khic tao
cho diu c6 nhitng phAm chit méi can thiét. Cac loai phu gia khdc nhau c6 thé hd trd 1dn nhau, tao ra
hiéu tng twong hd. C6 nhitng phu gia lai c¢6 hiéu ¢ng d6i khdng v6i nhau, nghia 12 1am gidm tdc dung
clia nhau,twong tic véi nhau,tao ra nhitng sin pham phu khong tan hoic 4nh hudng x4u t6i pham cha't
cia dau. Do d6 viéc dung t6 hdp phu gia cin c¢é nhitng khdo st cu thé vdi tirng loai ddu dé khic
phuc nhitng hau qua khéng nhu' ¥y mudn va diéu chinh cdc y&u td tuong hd nhim dat hiéu qua toi da.

Vi c6 kha ning cdi thién phdm chit clia dau kha ré rét nén ngay nay hau nhu cdc chiing
loai diu boi tron déu c6 it nhat 1a mot loai phu gia. Mot s6 loai dau doi hdi chat lugng cao nhu dau
nhdon dong cd, dau hop sd, banh ring c6 nhiéu loai phu gia khic nhau. Do phu gia di cdi thién dugc
nhiéu tinh chat ctia diu boi tron, nén ciing tao kha ning cho viéc cii ti€n, ché tao cdc loai xe v mdy
moéc ngdy cang tin ti€n hon. C6 nhiéu nhdn hiéu phu gia khdc nhau, gdm nhitng nhém chinh nhu phu
gia chong oxy hod, phu gia chdng gi, phu gia khuy&ch tdn, phu gia chdng ket may, phu gia cdi thién
dd nhét, phu gia ha diém dong, phu gia chdng tao bot va phu gia khit nhil...

4.2.2.1. Phu gia chong oxy hod

Khi dong co, mdy méc 1am viéc, dau chiu tdc dung clia oxy trong khong khi, tao ra cdc sdn
phdm oxy ho4, nhitng sin phaAm nay dian din ngung tu lai, hinh thanh cdc chit kho tan, gdy cn tr§
cho hoat dong binh thudng clia dong cd, mdy méc. P& han ché qud trinh nay, cin pha vao dau loai
phu gia ttc ch€ oxy hod. Ty thudc theo yéu cau st dung, c6 hai nhém phu gia sau:

a) Phu gia ttc ch&€ oxy hod & nhiét do thap dugc duing cho diu tudc bin, dau bi&n thé€, diu cong
nghiép... P6 1a nhitng din xui't clia phenol, amin thom....

b) Phu gia trc ch& oxy hod & nhiét dd cao dugc diing cho diu nhdn dong co. P6 1a cdc mudi
clia axit hitu co nhu kém dialkydithio- phosphat, mudi clia alkylsalisylat....

4.2.2.2. Nhitng phu gia chéng gi, bdo vé bé mdt kim loai

Nhitng phu gia nay c6 tdc dung chdng lai 4nh hudng clia axit in mon va hoi 4m. Ching vira

trung hoa cdc chat axit vira tao ra trén bé mit kim loai mot 16p mang bdo vé. L6p mang nay c6 tinh
ky nudc, c6 tic dung chdng 4m, khong cho nudc thAim qua. Tuy loai diu ma ngudi ta s dung chit
chong gi khdc nhau, nhu d6i v6i diu tudc bin, thdy Iyc, ddu tudn hoan thi dung cdc axit
alkennylsucxinic, alkylthioaxetic ... va nhitng din xuat clia ching. P&i v6i dau boi tron dong co diing
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cdc sulfonat, amin phosphat, este, ete va din xudt clia axit dibazic.. d5i véi dau bdnh ring ding
imidazolin. Cdc amin phosphat, sulfonat trung tinh hay kiém chi y&u dung cho dau bdo quan...
4.2.2.3.Phu gia cé tinh tdy rita va khuyéch tdn
Nhitng phu gia nay c6 tdc dung han ché sy ling dong clia sdn pham oxy hod giff cho bé miit
kim loai dudc sach s&. Phu gia tdy rita thudng 14 nhitng chit hoat dong bé mit, d& hap phu 1én bé mit
kim loai, khi€n nhitng chi't cin ban khong thé tich tu lai. Phu gia khuyé&ch tin ngin cdn cdc san phdm
oxy hod, cdc cin cd hoc két dinh lai v6i nhau, khi€n nhitng phan t nay ton tai & trang théi keo, 10
litng trong dau. Nhitng phu gia nay thudng 12 cdc mudi kim loai vdi cdc chat hitu co ¢6 mach cacbon
dai va ¢6 cdc nhém phan cyc nhu nhém —OH, -C6H40OH, -COOH, -NH2, SOH... cu thé 14 cdc mudi
sulfonat, phenolat, salixylat...
4.2.2.4.Phu gia chong mai mon va ket mdy
Céc phu gia nay cdi thién tinh bdi tron clia dau nhdn, chdng hién tugng mai mon may.
Ching thudc nhém cdc chat hitu co - luvu huynh, hitu cd — halogen, hitu cd — phospho..phu gia chong
mai mon quan trong nhit va c6 hiéu qud nhit ddi véi ddi véi hé thong truc khdyu 12 kém
dialkyldithiophosphat (ciing 12 phu gia chdng oxy hod). Ngoai ra con c¢6 nhitng phu gia 1a cic hdp
chat phospho nhu tricresyl phosphat, cdc hgp chit luu huynh nhu sulfua, disulfua, cdc din xuit béo
clia dithiocacbamat va nhiéu hod ch't khéc.
4.2.2.5. Phu gia cdi thi¢n dj nhét va chi so nhét
Phu gia loai nay tan dugc trong dau. Chiing 1a cdc polyme ¢6 tdc dung ting dd nhét clia diu,
dic biét chiing c6 thé lam ting rat it @6 nhét clia dau & nhiét do thap, nhung & nhiét dd cao lai lam
ting d6 nhdt ciia dau mot cach dang k&, nghia 1a ching 1am cho dd nhét clia diu it bi€n ddi theo
nhiét dd, chiing c6 tdc dung 1am ting chi s& nhét cda dau. Nguyén nhin ciia dic tinh trén 13 do &
nhiét do thap cdc phan t polyme & dang xodn lai, chiing lam d6 nhét clia diu ting it, nguoc lai ¢
nhiét d6 cao cdc phin t¥ polyme dudi dai ra va 1am ting ding ké dd nhét cia diu. Céc phu gia nay
dudc chia 1am hai nhom: nhém hydrocabo va nhém este. Nhém hydrocabon ¢6 cdc chat nhu
copolyme etylen-propylen, polyizobuten, copolyme styren-izopren. Nhém este c¢6 cdc chit nhu
polymetacrylat, polyacry-lat...
4.2.2.6. Phu gia ha nhiét do dong ddc
Loai phu gia nay c6 tdc dung ha thdp nhiét d6 dong dic cda dau boi tron do 1am chim qua
trinh tao thanh cdc tinh thé c¢6 kich thudc 16n cla parafin rin, nhd ching bao boc xung quanh hoic
cuing k&t tinh vdi parafin. Do d6 chi tao ra cdc tinh thé nhé thay vi cdc tinh thé 16n & dang ciac ddm
van x6p hinh thanh khi khong c¢6 cdc phu gia ha di€ém d6ng. Su bi€n ddi hinh dang parafin rin nhu
vay la gidm kha niing cdc tinh thé chdng chéo, dan cii vao nhau, cin trd dong chdy clia dau, nhd thé
dau van lvu chuyén t&t, khong bi dong citng lai.
Phin 16n cdc phu gia ha nhiét dd dong dic c6 chia cdc sdn phdm polyme héa va ngung tu.
Trong s6 chiing c6 mot s6 loai ddng thdi 12 phu gia cdi thién dd nhdt va chi s6 nhét. Nhitng phu gia
chii y&u trong nhém nay gdm cic polyme alkylmetacrylat, cdc polyme alphaolefin va cdc copolyme.
C4c naphtalen da dudc alkyl hda, cdc alkyl phenol mach dai cling dude diing 1am chit ha nhiét do
dong dic cho dau nhdn
4.2.2.7. Phu gia chéng tao bot
Trong thuc t&€ sy tao bot ctia dau 1a mot van dé& nan gidi. Khi tao bot 1am cho diu bi that thodt
nhiéu, ngin cdn sy lvu thong tuidn hoan cda dau, giy nén boi tron khdng day dd, 1am ting thdi gian
phdn hdi clia hé thdy lyc. Khd ning han ché sy tao bot clia diu khdc nhau rd rét va phu thudc vio
ban chat ctia diu tho, ban chit phuong phdp ché bi€n va dd nhét cia ddu. DE han ché sy tao bot c6
thé dung chat phu gia chdng tao bot. Silicon 16ng, dic biét 1a polymetyl-siloxan 1a chat chdng tao bot
c6 hiéu qua nhat véi ndng do pha ché tir 1 — 20 ppm. Thong thudng ndng d6 pha ché chat chdng tao
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bot1a 3 — 5 ppm ddi v6i dau dong co va 15 — 20 ppm ddi véi dau truyén dong 6td. Ngoai ra nhitng
chat nhu polymetacrylat, etanolamin, naphtalen alkyl ho4... Ciing 12 nhitng phu gia chdng tao bot
thich hgp cho dau.
4.2.2.8. Phy gia khit nhii
Khi mot loai diu boi tron 1am viéc trong moi trudng c¢6 nudc, thi van dé nay phai duge dit
ra. Khi dau ti€p xtic véi nudc trong diéu kién thich hgp cé thé tao thanh thé nhii tuong kha bén virng
12 nhii nuSc trong didu. Thé nhii nay gay khé khin cho ch& d6 boi tron binh thudng cia diu va doi khi
phd v& kha ning boi tron do lam thay ddi siic cing bé mit giita cdc trudng ti€p xic. P& ngin chin
hién tugng nay, ngudi ta dung phu gia phd nhii nhu cdc chit trialkyl phosphat, polyetylenglycol..phu
gia tao nhii dugc st dung trong trudng hdp can tao ra hé nhii tuong diu trong nuéc hoic ngudc lai véi
nhitng muc dich khdc nhau nhu tao chat 18ng thuy luc chong chdy, chit bodi tron diung trong khoan d4
va loai thé 18ng diing gia cong kim loai ... phu gia nhém nay la cdc mudi sulfonat, cdc axit béo va cic
mudi clia ching, cdc este clia axit béo, cdc phenol va phenol ete...
4.3. Cdc ddc tinh ciia ddu nhot
4.3.1. Pdc tinh vé dp nhot nhigt dp
Mot dic tinh xau cla dau nhon gdc khodng 14 d6 nhdn ting khi nhiét d6 gidm va trd nén
lodng hon khi nhiét do ting. PAy 12 m&i quan tAm chinh trong sy gia ting diu nhdn diing cho dong co
P& dong co c6 thé hoat dong trong khodng nhiét dd rong nhu hién nay thi dic tinh trén cda
diu can phai thay ddi ngudc lai
Cu thé:
O nhiét do gidm ddu nhon cdn phdi dd 16ng dé gidp dong co d& khdi dong va dép dng
dudgc su bdi tron
O nhiét do ting d6 nhét cha du bdi tron cang ting d€ dép d¢ng nhu ciu boi tron va bdo vé
Né&u diu nhon qud dic va sy lvu dong dau kém. Pong co kho dat dén dugce sd vong quay
cin thiét d€ khdi dong trong nhitng diéu kién xau (vi du khi trdi lanh). Diéu nay sé& dua dén viéc qud
tdi ¢ accu va mdt lugng nhién liéu khong chdy dugc sé ro qua khe hd gitra Pit-tong va Cylinder sau
d6 xudng cac te va lam lodng diu boi tron. Khi khdi dong: n€u dau bdi tron c6 dd nhét ting s& 1lam
gidm tdc dung vung tée dau va bom dau sé gip khé khin khi dwa mot lugng dau dén nhitng chi tiét
nim xa bom nhu: cdc chi ti€t clia hé thong phan phdi khi ... 1am gidm kha ning boi tron, cdc bac 16t,
cdp pit-tong — cylinder va lam tang sy mai mon ldc khéi dong lanh.
Nguoc lai:
N&u diu boi tron c6 dd nhét gidm khi dong co hoat dong & nhiét @6 cao sy mai mon sé ting
Trong 20 nim qua nhiéu nha sdn xudt diu nhon da nghién ctu nhim cé thé ddp tng dugc
yéu ciu clia dau nhdn khi 1am viéc & nhiét dd cao clia dong cd.
4.3.2.Pdc tinh én dinh truot cao
Tinh &n dinh trugt da trd thainh mot nhan t& hét sitc quan trong trong viéc ché tao dau boi
tron dong cd vdi c6 ging cdi thién d6 nhdt theo nhiét dd. Pic biét hon né lién quan dén sy t&n that
tinh nhét vdi viéc dau bdi tron trd nén dic hon dudi tic dung luc phét sinh trong dong co
Khi dau xuat hién giita hai bé mit 1am viéc va c6 sy trudt 1én nhau thi tai nhitng vi tri khic
nhau nhitng phan ti¥ diu sé& c6 nhitng van téc khdc nhau. Do d6, hinh thinh mot dudng ddc bi€u hién
tdc do truct cda cdc phan tif diu. Cin cif vao bé rong clia 16p dau dudce hinh thanh khi trugt ta chia
thanh tirng khodng. Liic nay ta dudc mot dai lugng goi 12 tdc do trugt st (chinh la @0 chénh l€ch van
tdc trén mot don vi khodng cédch).
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Chiéu day mang ddu

Phan diing Toc @6 trugt Phan
yén /s) chuyén
dong

Hinh 2: Su trugdt cia dau

D3&i v6i dong co 6t van téc trugt 10%™ ( ¢6 thé diing dé tinh todn ), gitta pit-tong va thanh cylinder,
gitfa cam va can ddy cam. Tuy nhién trong hop so thi doi hdi van tc trudt cao hon. Tac dung cida
viéc gidm dd nhdn va ting van tdc trudt xem ra khdong con méi mé 1im. Piéu ndy dudc md t3 don
gian nhu sau: khi nhét hoat dong kem theo nhitng phin t& polime hat 16n trong nhét. Chinh nhitng
phan tf nay 1am lién k&t cdc ting diu lai v6i nhau két qua 13 sy lvu chuyén cia diu bi chim lai. Kich
thudc 12 s6 lugng polime sé& quyét dinh tdc d6 dong chdy. Ngudi ta goi day 1a hién twong madt dé nhon
tam thoi: Temporary viscosity loss (TVL). N€u cung cAp mot tdc¢ do trudt vira phdi thi do nhét sé trd
vé trang thdi binh thudng. Tuy nhién, khi t6c do trugt cao qua sé 1am cdc polime nay bi tdn hai vé
mit vat 1y, gidm tinh trugt dAn dé€n gidm do nhdt trong thoi gian dai:permanent viscosity loss(PVL)

Tinh 6n dinh trugt cao chinh 1a y&u t& quyét dinh d€ diéu khién PVL trong dau nhdn da cap.
Gidi han clia viéc gidm d6 nhét 1 y&u t6 quan trong ddi v6i viée ngin cdn gidm do6 nhét & nhiét do
cao. DAu nhon da c4p véi tinh 6n dinh trudt cao sé phat trién xuyén sudt trong thdi gian t6i v6i cong
nghé polime cao cip va ciing 13 &ng dung ctia dau nhdn tdng hgp cin ban.

4.3.3. Ddc tinh chéng mai mon

Kh4 ning chdng mai mon cla cdc loai dau bodi tron 12 mot tinh ning rat quang trong. Trong
qud trinh hoat dong clia mdy méc cdc chi ti€t may cé sy ma sat va hién tugng mai mon 12 khong thé
tranh khdi. Dau nhdn ¢6 tinh ning bdo vé cdc bé mit clia chi ti€t mdy chdng lai sy mai mon va han
ché tic hai cia mai mon téi mdc tdi da.

Khi dong co hoat ddong cdc co phan nhu 1a bac 16t pit-tong va cylinder s€ 1a ndi chiu ma sdt
16n nhat do dnh hudng clia nhiét do va 4p sud't. DAu boi tron s& bi giGi han kha ning 1am viéc tai vi tri
TDC xudng BDC. Trong thdi gian bdi tron d6 nhét clia dau phdi dudc duy tri & nhiét d6 cao 12 mot
y€&u t& hét sitc quan trong (tiéu chudn hién nay ddu nhdn phdi dat téc do truot 1a 10%™ & tai 150°C).
Hé thdng bao gdm cdc van van chuyén s& ddm bio diu dp luc cao dén dugc nhitng bé mit cian bodi
tron. Khi dong cd ngiing hoat dong phai ddm bio c6 mdt miang dau bao phi trén bé mit kim loai dé
ngin ngira 6xi hod. Mot yéu ciu dudc dit ra 13 hé so giita 4p luc nhét / d6 nhdt can phdi gidm bt dé
gia ting dugc do nhdt.

4.3.4. Gidm ma sdt va ting tinh kinh t&¢ nhién liéu

Nhitng t8n thdt vé mit ma sdt clia cdc bd phin co khi thudng 1am gidm di 25% cong sui't
dong co, trong d6 V2 thudc vé co cAu nhém pit-tdng va mot phan ra't 16n & co cAu din dong xi pap.
Khodng 2/3 nhitng t6n thdt ma sat xuat hién dudi dang bodi tron thity dong con lai 13 hinh thiic ma sat
khd va ma sdt trung gian. Viéc ché tao ra nhitng loai dau bdi tron cé dic tinh gidm ma sdt va ting
tinh kinh t& nhién liéu 12 mot diéu quan trong va cAp thi€t ddi vdi su phdt trién clia dau dong cd. Dudi
nhitng di€u kién ma sy mAt mat do ma s4t xudt hién dudc mo td & phian dic tinh chong mai mon. R
rang ¢6 moi quan hé giita tinh nhét va ma sdt. Theo nhan dinh chung sy mat méat do ma sdt ting lén
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khi chuyén dong tir thip dé€n cao tir thip dé€n cao clia dau boi tron dudi nhitng ch& dd bdi tron dua
trén nguyén 1y thdy dong hoic cdc di€u kién khdc. Tuy nhién, do6 nhét clia dau boi tron sé tdt hon khi
hoat dong tai nhiét do thap hon 12 tai nhiét d6 cao. N€u hoat dong tai nhiét dd cao cang lau thi tdn
tha't ning lugng cang nhiéu. Dya trén sy hda tron nhién liéu va cdc diéu kién khdc cin phdi cdi thién
tinh ma sdt d€ thu dugc hiéu qua kinh t&€ cao nhat. Céc chat phu gia chuyén dung c6 thé 1am thay ddi
cdc tinh chat cla dau nhét gitp ddp ng yéu cdu k§ thuat dit ra. Viéc két hgp giita tinh nhét va
nhitng 4nh hudng clia ma sdt khdc c¢6 thé gidm sui't tiéu hao nhién liéu d&€n 3% hoic hon, theo diéu
ki€n vin hanh ddng co.

DAu nhét cap d6 thap dd dudc cdi ti€n d€ gidm ma sdt va ting tinh chdng mai mon. Mot vai
niam tré lai ddy, nhitng loai ddu tong hdp ra ddi va né da phan nao ddp Gng dugc tinh kinh t& trong
viéc st dung nhién liéu.

4.3.5. Chong ldo héa — 6xi héa ddu nhon

Su gidm cha't lugng clia diu boi tron do tdc dong clia qud trinh oxi héa va qua trinh gia nhiét
12 khong thé tranh khéi. Khi dong co hoat dong: oxid va nhiét do 13 hai y&u t& lam gidm phim cip
clia dau boi tron. Trong vai trd 13 mdt chat lam ngudi nhitng chat bdi tron khong nhitng 14y nhiét di tir
qué trinh ma sit cia dong co va qué trinh chdy ma con chiu dudc nhitng nhiét do rat cao cu thé trong
khu vuc budng chdy ddng co. C6 rit nhiéu y&u td 1am gia ting nhiét d6 clia diu boi tron dong cd.
Binh thudng nhitng khéi dau 16n 1am viéc 18 nhiét d6 150°C trong khi nhitng 16p ddu mdng tai budng
dot phai chiu nhiét do 1&n t6i 250°C hoidc cao hon. Pdng thdi, trong qu4 trinh chdy tai budng dot sé c6
su gia ting qud trinh oxi hda do nhiét do ting va phdn ving gitta O, va HC dugc gia tdc nhanh hon.
Ngudc lai, ti€n trinh x4y ra rat chAm khi nhiét dd thap (<100°C) nhung khi c6 sy gia ting nhiét do thi
cdac kim loai Cu, Fe déng vai trd chit xdc tdc 1am ti€n trinh xdy ra nhanh hon. Sy 6xi héa ciing dudc
ting tdc khi budng ddt xuat hién Dioxid Nito

Hién tugng nay lam thay ddi tinh chit dau boi tron va sy hinh thanh clia nhitng axit hitu cd
lam dau trd nén dim dic hon 1am mai mon chi ti€t. Sy oxi héa cang ting thi qud trinh 1o héa clia
diu dién ra cang nhanh. Nhitng diu may hién dai chong oxi héa rat tdt bing viéc st dung phu gia va
cdc chat tong hop.

4.3.6.Kéo dai tudi tho ciia ddu béi tron

Cang ngay, viéc thi€t k€ sdn xud't dong cd cang dudgc hoan thién vdi nhitng tinh ning vugt
troi. Kéo theo d6 1a nhitng doi héi vé nhitng loai ddu bdi tron vdi tinh ning t6t d€ kéo dai tudi tho
dong cd. Hién nay, nhitng nha sdn xu&t dau nhon dang cd gdng gia ting khodng thdi gian giita hai 1an
thay dau tir 6 thang (10 000km) dén 12 thang (20000km) va c6 thé kéo dai d€n 2 nim (30 000km).
P6 14 cd s§ d€ ngudi tiéu dung tin tudng vao cdc dich vu cung &ng. Ngay nay, dd c6 nhitng bo luit ra
doi dé danh gid chat luong ddu mdy trén thi trudn.

Viéc st dung ddu boi tron thudng dude hudng din k§ trén vd bao bi. Néu mudn biét thém
chi ti€t thi c6 thé tra citu thém cdc tai liéu vé ddu nhdn khic. Céc tiéu chuin chi't lugng nay do cdc
nha sdn xuat 6td va cdng nghiép diu bdi tron dit ra. Hién nay, hai hé thong chinh dudc dung 1a:

API(Vién ddu md My) tit bic My

ACEA (Hiép hoi nhitng ngudi xay dung 6t6 Chau Au ) trong Chau Au

4.3.7.Khd ndng chéng tao bot

Su ¢6 mit cda nhitng chit thé khi trong qud trinh bdi tron: tir nhién liéu, nudc, khong khi,
.Judn c6 hai tiém tang t6i su bdi tron clia dong co. Tham chi trong nhitng ty 1& rat nhd, mot lugng diu
bdi tron bi s6i 1én va bdc hoi chinh hoi ndy tao thanh 4p sui't nén diu ngudc trd lai va két qui
1am cho dau di chuyén khé khiin dAn d€n mat cong sud't dong co.

Nguyén nhian do nhiét d6 dong co va cac khdi lugng chuyén dong quay gia ting toc do 1am
khu&y dau va sinh bot dau. P& &n dinh va gidm tao bot thi sy c6 mit clia nhitng chat hoat héa va
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nhitng chd't tdy rira 13 hét sic cAn thi€t. Nhitng loai dau hién nay xu't hién trén thi trudng déu c6 kha
niing chdng tao bot rit tot.

4.3.8. Giam khd ndang tao nhi tuong

Nhii tuong dudce hinh thanh do c6é su hién dién clia nudc va hoi nuSc trong dau nhon. Pic
biét ddi vdi nhitng loai dau c¢é chira phu gia. Su ¢6 mit clia nhifng chat tdy rifa, chit phin tdn s& 1am
Sn dinh lai chat lugng dau khi bi tao nhii. Ta c6 thé xét hai truong hgp tao nhii:

-Do ddng co bi hd khi ti€p can v6i nuSe sé bi chui lot qua khe hd vao cac te —thudng gip &
nhitng dong cd doi ci

-Do nhiét dd khong khi thAp — & x& lanh. B&i vi chénh léch nhiét do & bén trong va bén
ngoai dong co nén nudc lot vao trudng hgp nay gip & cd dong cd cii va mdi.

Khi nhii tuong dudc tao ra phat sinh thi HO s& 1am kim loai bi oxi héa né s& ké&t hgp véi
mudi than trén budng d6t hinh thinh mdt hdn hgp. K&t qua 1am gidm kha ning bdi tron cia dau din
d&€n mat hiéu suit dong cd.

Nhitng diu may hién dai da dugc cdi ti€n d€ gidm bét xu hudng tao nhii twong cong vdi viéc
cai ti€n hé thong thong hoi dong co (gidi thoat H,O)

4.3.9. Kha ndng tuong hop vdi vt liéu lam kin

Tinh tuong hgp véi vat liéu 1am kin st dung trong dong cd di trd thanh mot vain dé quan
trong & chdu Au. P& c4p d&€n van dé 1am kin thi khe hd diu va dau bdi tron 1a 2 y&u t6 chii y&u. Khe
hé diu sé bi thay d8i khi nhiét d6 xung quanh khe hd thay ddi. Trong trudng hop nhiét d cao thi sy
gidn n§ cla kim loai s& 1am cho khe h& nhd lai. Lic nay, dau boi tron phai gift dugc d6 nhon cin
thiét.

Cho d&n nay, ngudi ta vaAn chua c6 mot qui trinh ki€m tra ndo dé€ 1am théa man vin dé nay.
Hién nay, cdc nha nghién ctu dang thi trong phong thi nghiém d€ udc lugng tinh twong hdp véi vat
liéu 1am kin clia dau bdi tron. Mic di day I1a ch€ do thit phi thuc t&, nhung k&t qua thu dudc cling cii
thién dugc phan nio tinh ning nay.

4.3.10.Thich hop doi véi dpng co Diesel

V6i s6 lugng xe khach rat cao & chau 4u sit dung dong cd Diesel thi viéc tao ra nhitng loai
dau bdi tron thich hgp véi dong co Diesel 12 diéu ti't y&u cho sy phét trién chung ctia Chau Au. Trong
qué trinh hoat dong, trong budng dét dong co Diesel ludn c6 nhiét dd rit cao. Vi vay, nhitng chit boi
tron chuyén dung hon bdo vé chong lai su oxi hod 12 rat cin thi€t khi c6 doi hdi vé su oxi hda gia
ting do nhiét d. Tai nhitng thdi di€m nio d6 cdc chit nay sé& cung cip sy bdi tron, tdy ri¥a va gia
ting tinh 6n dinh nhiét @€ 1am sach sé& cdc bo phin trong budng dét, dic biét ddi vSi nhitng dong co
taing 4p — dong cd Diesel.

Hién nay trén thi trudng c¢6 nhiéu loai dau nhét thich hgp v6i dong cd Diesel. C6 nhitng tiéu
chuin di dugc ra ddi sau mot thdi gian thai nghén rit 1du nhu: APP.CC hoic APP.CD. Chinh nhiing
tiéu chudn nay 1a co s dé ng dung qua dong co xing gitip sy chdy dién ra & loai ddng co nay tot
hon.

4.4.Phédn loai ddu béi tron

DAau nhdn c6 rat nhi€u chiing loai va nhan hiéu phan biét nhau b&i yéu cau ky thuat rat riéng
clia tirng loai. Sy phén loai ctia dAu nhdn so véi nhién liéu ¢6 phan phic tap hon. Cé nhiéu cdch phan
loai dau nhdn, c6 cdch phan loai dudge cong nhan chung trén toan th€ gidi, cling c6 cdch phan loai cla
riéng mot qudc gia. Nhung thuin 1gi hon c4 13 phan loai theo tinh ning st dung ctia dau.
Theo d6 c6 thé phin chia ddu nhon thanh hai nhém:
1) Nhom 1.

DAu chii yéu d€ bdi tron, gdm c6 dau boi tron dong co, diu boi tron cong nghiép va thiét

bi, diu truyén dong (dau bdi tron banh ring), diu xy-lanh, diu tudt bin, diu mdy nén.....
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2) Nhom 2:

DAu khong d€ bdi tron ma chd y&u dung cho cdc muc dich khic, bao gdm diu bién thé,
dau thuy luc, (truyén luc bing thé 186ng), diu bdo quin (chong sét gi cdc chi ti€t kim loai ), diu k¥
thuit (dung trong gia cong kim loai ), dau chin khong (ding tao mdi trudng cé ap sudt thiap), dau
khoédng tring (diing trong y t€, m§ phdm)...

Trong mdi ching loai diu lai c6 phin c4p riéng. Sau ndy s& xem xét mot s6 chiing loai dau
nhdn chd y€u theo cdch phan loai vira néu trén.

4.4.1. Phan loai ddu ddong cd theo cAp chat lugng

DAu bdi tron trén dong co chi y&u dudc phan loai theo hai tiéu chudn vé chat lugng va do

a) Phédn loai ddu béi tron theo cdp chdt lugng API
C6 nhiéu cach phan loai ddu dong co theo cip chit chi't lugng, nhung phd bi€n va thuin 1gi
nhatla theo phan loai APL
Béng trinh bay sy phan loai dau bdi tron dong cd theo cdp chit lugng 1a cdng trinh
chung ctia ba td chifc:
- Vién Dau mé Hoa Ky (American Petroleum Institute)
- Ho1 K¥ su 6td (Society of Auto-motive Engineers)
- ASTM dé xuat trong nhitng nim 1969 — 1970.
Béing 14 Phin loai diu boi tron theo cap chat lugng API

STT | Nhém - c4p dau Pham vi st dung

) (2) 3)
I Nhém dau “S” S — ky hiéu ctia diu dung bdi tron cho ddng co xidng
I.1 Cap SA - DAu bdi tron khong phu gia

- Ding cho dong co xing ki€u cii tdi trong nhe
- Khong nén dung diu cip ndy mdt cdch tily tién, trir khi c6
st huéng din clia nha sdn xuit

12 | CapSB - C6 mdt lugng phu gia t8i thiéu chdng oxy hod va chdng ket
xudc
- Duing cho dong co xing tai trong nhe, ki€u cii tif nhitng nim
1930

- Khong nén tiy tién st dung trir phi c6 sy huéng din

1.3 | C4ApSC -Dau ding cho dong co xidng lam viéc & tdi trong cao, thich
hgp cho xe con va xe tdi § giai doan 1964-1967
- C6 kha niing tao it cin, chdng mai mon, gi sét

1.4 | Cap SD - Duing cho céc loai dong co hoat dong trong diéu kién ning.
Thich hgp cho xe con va xe tdi trong giai doan 1968-1971

- C6 khd ning bdo vé mdy 8t hon SC

15 | CapSE - DAu c6 tinh ning t5t hon cAp SD, Chong tao cin, dd bén
0xy héa, chdng dn modn va chéng gi tot hon

- Phu hgp véi cdc loai dong co xdng 1972-1979

1.6 CAp SF - Diing cho ddng cd 1am viéc trong diéu kién ning ding xing
khong pha chi. Phu hgp véi cac loai xe con giai doan 1980-
1988
- D4u ¢6 tinh ning t&t hon cdc loai SC,SD,SE.

1.7 | Cip SG - DAu dugc sdn xudt tir nim 1989, dudc coi 12 diu tiéu biéu
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diing cho dong co xing hién nay cu thé: xe con, xe tdi va xe
du lich
- DAu nay dat cdp CD cho dong co diesel
- Dau SG c6 thé dung thay cho SF, SE, SF/CC, SE/CC va CD

1.8 | CapSH - Pay 1a loai diu c6 phdm ché't cao, phit hop vdi cdc loai xe
con, xe tai sdn xudt tf nim 1994 t6i nay
- Duing cho ddng co xing c6 yéu cau phadm chi't cao hon SG
dé ting chong tao cin, chdng oxy héa chdng in mon

19 |C4apSJ - Pay 1a loai diu c6 phdm chi't cao nhat hién nay, phit hgp véi
cdc loai xe chay xdng tir nim 1996 trG lai day
- Dau cap SJ vugt cap SH vé tinh ning ki€m soat khi thdi, tiét
kiém nhién liéu, gidm thdi gian tiéu hao diu va thdi gian bdo
tri mdy

D (2) 3)

IL Nhém dau “C” C 1a ky hiéu dau dung boi tron chi y€u cho dong co Diesel
I.1 | CApCA - Duing cho ddng co Diesel nhe dén trung binh, sit dung nhién
liéu chd't lugng cao ( it luu huynh )

- Diing phd bié&n trong giai doan 1940-1950 d&€n nay khong
con dung nita

1.2 | Cap CB - Duing cho dong ¢ Diesel tdi trong trung binh dung nhién
liéu, ¢6 nhi€u lvu huynh hon cip CA
- Dau cap CB xud't hién tir nim 1949

1.3 | Cap CC - Duing cho dong cd Diesel va ddng cd xdng c6 tai trong trung
binh. C6 nap khi ty nhién hay c6 turbo ting dp
- Dau cAp CC xuAt hién tif nim 1961

1.4 | CAipCD -Duing cho dong co Diesel trong diéu kién khic nghiét, tdi
trong cao, nap khi tu nhi€n hay c6 turbo ting ap
- St dung nhién liéu c6 ham lugng lvu huynh cao nén phai
kiém sodt chit ché sy tao cin va mai mon
- C4c loai dau ndy xuat hién tif nim 1955

IL5 | CapCDII - Diing cho ddng co Diesel hai ky 1am viéc trong diéu kién
khic nghiét, cAn ki€m sodt chit ché sy tao cin va mai mon
- Pdp tng yéu ciu clia dau cip CD

1.6 | Cap CE - Duing cho ddng cd Diesel ting 4p, tdi trong ning, toc dd thap
va cao
- DAu nay sdn xudt tf nim 1983 trd lai day

1.7 | Cap CF - Duing cho ddng co Diesel phun gidn tiép
- Céc loai dong cd dung loai diu nay cé tif nim 1994

1.8 | Cap CR2 -Diing cho ddng cd Diesel hai ki. DAu c¢6 tinh ning ki€m sodt
déng cdn va cao xudc
-C6 thé thay thé& cho CDII. C6 tir 1994

1.9 | CAp CF4 - Dau diing cho dong co Diesel 4 ky ¢6 tai trong cao toc do
16n, thda man yéu cau cAp CE, nhung c6 tinh chdng tao cin §
pit-tdng tot hon va tiéu thu dau it hon
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II.10

Cap CG4 - Thich hdp cd véi xe stt dung xiing cao tdc, tdi trong nhd theo

nha sdn xui't yéu cau

- Dau sdn xudt tir nim 1990

- D4u dung cho ddng cd Diesel 4 ky, ¢é tdi trong cuc ning
trén dudng (nhi€n li€u chita 0.05% luu huynh ) va trén cong
trudng (nhién liéu chita 0.5% luu huynh)

- Vudt cap CF4, ¢6 tir 1995.

Tuy c6 8 c4p phan loai theo chit lugng S 1a SA, SB, SC, SD, SE, SF, SH, va SJ dung cho dong co
xing, nhung trén thyc t€ & cdc nudc cong nghiép phat trién chi hién hanh hai cdp SJ va SH. Nhitng
cip khic & cac nude d6 da 18i thdi do cdc cAp nang cao dugc dua ra sit dung hodic vi khdong c6 phuong
phdp thit. G nudc ta van cho luu hanh cap t6i thi€u 1a SC/CB. Céc loai diu theo cap C bao gdm CA,
CB, CC, CD, CD I, CE, CF, CF 2, CF 4, va CG 4 dung cho dong co diézen 1a chii y€u. Hién nay cdc
cip dau C diéu hién hanh trir cAp CA 12 qud 15i thdi. Cé nhitng cAp diing cho ca hai loai dong co nhu
cap SF/CD.

Cic loai dau theo cip chit lugng trong bang 18 theo diing tiéu chuin SAE J 183 ban hanh thing
6 nim 1989b) Phan loai dau boi tron dong cdv theo cip chat lugng clia Lién X6 (cii)

Theo GOST 17479-72 diu boi tron ddng cd dudc phan loai nhu bdng 18

Bing 15. Phin loai dau boi tron theo cip chit lugng clia Lién X6 cii

STT | Nhém dau dong co Pham vi s dung
1 Nhém A bong co xidng va dong cd Diesel khong cudng hda
2. Nhém B | Phan nhém | Pong co xiing cudng héa thap
Phan nhém DPong cd Diesel cudng héa thap
3. Nhém B | Phan nhém B1 | Bong co xdng cudng hda trung binh
Phan nhém B2 | BOng cd Diesel cudng hda trung binh
4. Nhém I | Phdn nhém I'; | BOng co xdng cudng hda cao
Phan nhém I'; | BOng cd Diesel cudng hda cao
5. Nhém I1 Pong co Diesel cudng héa cao lam viéc trong dicu
kién khic nghiét
6. Nhém E Pong co Diesel toc do quay vong thap, c6 hé thong
boi tron 1am viéc v8i nhién liéu ning, ham lugng
luu huynh cao

4.4.2. Phadn logi ddu béi tron theo cdp do nhét
a) Phén loai ddu dong co theo cdp dp nhét SAE
(Society of Automotive Engineer — Hiép hoi ky su 6t0 )
Theo tiéu chuidn J — 3000d thi diu nhon dong co dugc phan loai theo gid tri dd nhét cua
diu do biing don vi gidy Saybolt chia cho 2. P&i véi dau muia hé ¢6 cdc cdp do nhét SAE 20, SAE 30,
SAE 40, SAE 50, SAE 60 thi xdc dinh dd nhét & 100°C (cSt). B6i v6i diu mia dong (winter — W) c6

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

54



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

cdc cAp do nh6t SAE O W, SAE 10 W, SAE 15 W, SAE 20 W, SAE 25 W thi xdc dinh do nhét & -18°
C tuong duong v6i diu mlia dong cAp SAE 20 W, con & 100° C thi tuong duong v6i diu miia he SAE
50.Phan loai theo cAp dd nhét cia diu bodi tron dugc trinh bay trong bdng 19

Béng 16. Phan loai dau bdi tron theo cidp dd nhét SAE

cipdo | 2P “hc;%/ Nhiét Nhiét do Ponh6td | 100°C(cSt)

nhét )
(mPa/°C) bom gidi han (°C) Min Max

0w 3.250/-30 35 3.8 B
5W 3.500/-25 30 3.8 B
10W 3.500/-20 25 4.1 B
15W 3.500/-15 20 5.6 B
20 W 4500/-10 15 5.6 B
25 W 6000/- 5 .10 9.3 _

20 _ _ 5.6 <9.3

30 _ _ 9.3 <12.5

40 _ o 12.5 <16.3

50 _ _ 16.3 <21.9

60 B _ 219 <26.1

b) Phén loai ddu béi tron theo cdp dé nhét & Lién Xo (cii)

G Lién X6 (cii), theo GOST 17479 — 72 ngudi ta st dung do nhét dong hoc & 100°C (cSt)
doi v6i dau thudng va dd nhét & -18°C d6i v6i diu dic, nhim phan biét cdc loai diu boi tron dong
cd, vi du nhur dau dong cd M — 10 — by ¢ y nghia:

M Chi dau bdi tron dong co (maclo)

10 Po nhét dong hoc ctia dau & 100°C, do bing cSt

b; CAp chat lugng by 12 diu diing cho dong co xing cudng hda thap

Viéc phin loai dau bdi tron dong cd theo c4p chdt lugng API va theo ciAp dd nhét SAE c6 y
nghia rat thi€t thuc cho viéc luwa chon dau bdi tron dong cd phit hgp véi tinh ning k§ thuat cla cédc
loai dong co dang st dung, bdo ddm hiéu qua boi tron t6t nhat, nhim ting hiéu sudt dong cd, bdo vé
may moc ting thdi gian 1am viéc cia mdy
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3) Cdc chi tiéu chdt luong ciia cdc cdp dau djng co

Béing 17: Chi tiéu chi't lugng diu dong cd diesel ting 4pva khong ting 4p clia 6t6 hién dai

( Shell Myrina)
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STT Nhom theo API SC/CD | SC/CD | SC/CD | SC/CD | SC/CD
1 Loai do nhét theo SAE 20W/20 30 40 15W/40 | 20W/40
2 D0 nhét dong hoc (mmz/sec )

100°C 8,8 10,8 144 14,1 14,1

40°C 67,9 91,3 139 100 106
3 Do nhét dong lue & -18°C

nPa.s) 5.000 - - 4.500 8.000
4 Chi s6 do nhét 102 102 102 144 135
5 Ham lugng tro (%) 1,86 1,86 1,86 1,86 1,86
6 Tri s& kiém (mg KOH/g) 16,0 16,0 16 16 16
7 Nhiét do chép chdy cdc hd (°C) 196 199 202 210 210
8 Nhiét do chdp chdy coc kin 185 188 191 198 198
9 C) -18 -18 -15 -24 -18
10 Nhiét do dong dic ( °C) 0,898 0,901 0,907 0,892 0,901

Ty trong (kg/l)

Bing 18: Chi tiéu chat lugng dau dong co diesel
c6 toc do quay vong cao (Shell-Rotella)

STT Nhom theo API CB CB CB CB CB
1 Loai nhét theo SAE 10W | 20W/20 30 40 50
2 BP0 nhét dong hoc (mmz/sec )

3 100°C 5.7 8,8 10,8 144 19

J 40°C 35 68 91 139 211
3 Chi s& @6 nhét 108 102 102 102 101
4 Ham lugng tro (%) 0,3 0,3 0,3 0,3 0,3
5 Tri s& kiém (mg KOH/g) 43 4,3 43 4,3 4,3
6 Nhiét do chép chdy coc hd (°C) 227 243 254 260 266
7 Nhiét 36 dong dic ( °C) =27 -18 -18 -0,9 -9
8 Ty trong (kg/1) 0,878 0,887 0,891 0,894 | 0,898
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Béng 19: Chi tiéu chat lugng diu dong co diesel
cudng héa cao (Shell Talona)

STT Nhém theo API CC CC
1 Loai nhét theo SAE 30 40
2 D0 nhét dong hoc (mmzlsec )
G 100°C 11,8 14,4
G 40°C 104 139
3 | Chiso dod nhét 102 102
4 | Ham lugng tro (%) 1,3 1,3
5 | Tris6 kiém (mg KOH/g) 11 11
6 | Nhiét d6 ch6p chdy cdc hg (°C) 241 243
7 | Nhiét do dong diac (°C) -18 -9
8 | Ty trong (kg/l) 0,897 0,9
B4ng 20:Chi tiéu chit lugng dau dong co diesel thu thiy
c6 toc dd quay vong vira va cao
STT Nhém theo API CD CD
1 Loai nhét theo SAE 30 40
2 B0 nh6t dong hoc (mm2/sec )
G 100°C 10,8 14,4
G 40°C 124 182
3 Chi s6 do nhét 58 70
4 Ham lugng tro (%) 2,1 2,1
5 Tri s6 kiém (mg KOH/g) 16 16
6 Nhiét d6 chép chdy coc hg (°C) 246 152
7 Nhiét @6 dong dic ( °C) -24 -21
8 Ty trong (kg/l) 0,916 0,916
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Bdng 21: Chi tiéu chat lugng ddu dong cd xing cudng héa clia Lién X6 (cii)

. SE SE SE

STT Nhém API (M-8) (M-12) (M-65/10)
1 Loai nhét theo SAE 20 30 20 W/30
2 D06 nhét dong hoc (mmz/sec )

3 100°C 8+0,5 12+0,5 10+0,5
3 Chi s6 dd nhét min 100 | min 95 | min 125
4 Ham lugng tro (%) max 1,3 | max 1,3 | max 1,65
5 Tri s6 kiém (mg KOH/g) min 8,5 | min 8,5 | min 10,5
6 Nhiét do chép chdy coc hg (°C) | min 210 | min 220 | min 210
7 An mon tAm chi (g/cm?) khong c6 | khong c6 | khong cé
8 Nhiét do dong dic ( °C) -30 -20 -32
9 Ty trong (kg/l) 0,9 0,9 0,9

4.4.3. Ddu nhdot ditng cho 6t6 xe mdy

Yéu cdu boi tron trén 6td xe may hét sic da dang. Pong cd, hé thdng truyén luc, hé thdng
treo, h€ thong 14i, hé thong phanh ... déu cé nhitng yéu cdu khidc nhau va tuy trudng hop cu thé cdc
yéu cdu nay lai thay ddi.

Pong co st dung trén 6t6 xe may hét sifc da dang. Chiing khic biét nhau vé loai nhién liéu sit
dung, vé cong suit, vé s& vong quay, vé diéu kién lam viéc. Ngoai ra diéu kién moi trudng ndi dong
cd lam viéc ciing ciing c6 nhitng khdc biét 16n. D& c6 thé bdo ddm cdc diu kién 1am viéc &t nhat
cho dong cd, gidm tiéu hao nhién liéu va ting tudi tho cho dong cd cdc nha sdn xuit s& cé nhiing
huéng din cu thé loai dau boi tron cho titng loai dong cd theo cdc diéu kién 1am viéc khdc nhau (vi
du: theo nhiét do mdi trudng, dong co lam viéc theo ché do tinh tai hay dudc gén trén 6t6, mdy kéo)

Tuong tu nhu vay cdc hé thdng khic trén dong cd cling ¢ cdc yéu cau khic nhau

Thong thudng cdc sdn pham dau bdi tron cho 6td-xe mdy thudng cong bd hai chi tiéu chinh 14
chi tiéu vé cAp chat lugng API va chi tiéu vé dd nhon SAE (ngoai ra con c6 cdc chi tiéu khic). Cic
san phim nay thudng dugc cic cong ty ché tao diu nhét sdn xuit theo cdc diéu kién lam viéc nhat
dinh clia ddng co (trong trudng hgp dau diing cho dong cd) hay cho cdc hé thdng truyén luc tuy theo
cdc diéu kién cu thé. Ngoai ra cdc cong ty 6t6 c6 thé dit hang cdc nha sdn xuit diu nhét cic san
phdm riéng biét thich tng v6i sdn phadm cida ho.

4.5. Cdc logi ddu chuyén dung

4.5.1 Ddu ditng cho hép s6 tu dong

DAu hop s6 tu ddng goi tit 1a ATF (Automatic Transmision fluid). ATF dudc nén bdi bom dau
va bom vao bd bién ddi momen, § d6 né dudc st dung nhim truyén chuyén dong quay vi moment
clia dong co d&€n hop s6. Ngoai ra ATF con dudce nén va kich hoat cdc van diéu khién thuy Iyc cho
phép sang s& va boi tron cdc chi ti€t trong hop s6 tuw dong.

Cdc yéu cdu ciia ddu hép sé'tu dong

- Bo6i tron bo ly hop va céc chi ti€t trong bd truyén banh ring.

- Truyén ning lugng.

- Thuc hién chifc ning clia diu thuy lyc.

- Giai nhiét.
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Cdc chiic ndng chinh

- D¢ nhdt phit hop: Dau hop s6 ty dong 1am viéc trong gidi nhiét do rat rong vi vay chiing
phdi c6 cdc phu gia cdi thién dugc do nhét clia diu theo nhiét do.

- Tinh On dinh nhiét va oxy hod cao:

Nhiét @6 ATF dat khodng 100°C & tdc dd binh thudng va 150°C & cdc diéu kién khic
nghiét. Nhiét d6 ctia cdc dia ly hoo c6 thé néng d&€n 350°C hay cao hon. Vi vay ATF phdi
c6 chiic niang chiu nhiét t6t. Néu khong sy gidm phadm chi't do nhiét sé thic ddy qud trinh
oxy hoa, hién tugng tao cin s& d& tao ra va c6 kha ning lam tic cdc van diéu khién. Do
vay ATF phdi chita cdc chit chdng oxy hod.

- Tinh chéng tao bot:

Do bi khudy tron lién tuc ATF c6 khd niing tao bot trong qué trinh 1am viéc. Viéc thém
vao chit phu gia chong tao bot s& ngin ngira dugc hién tugng ndy.

- DBdc tinh ma sdt:

Trong qué trinh 1am viéc ctia hop s6 thuy luc sé c6 ma sdt giita cdc dai thing va trong
thing néu hé s& ma sit gifta chiing qud nhd qu4 trinh lam viéc sé c6 it va dap nhung hiéu
sudt truyén dong kém va ngudc lai khi hé s6 ma sit cao qud trinh truyén dong s& c6 va dip
phu gia diéu chinh hé s6 ma sat s& dudc sit dung trong trudng hop nay.

- Cdc phu gia khdc: ngoai ra ATF con c6 cdc phu gia nhur chdng mai mon, tay rita ...

- Mau sdc: ATF thudng dugc nhudm dé c6 mau dé hay miau hS phach diéu nay gitp cho dé
dang phdt hién ro i clia dau va trong trudng hop dau 14n nhiéu tap chit sé 1am dau ATF
mat mau vi vdy chat lugng clia dau sé dudc xdc dinh dé& hon.

Phén logi ddu ATF

DAu ATF dugc phin loai theo tiéu chuin clia hai cong ty 6t6 Ford va General Motors

General Motors:

- Type A Suffix A

- Dexron II hay Dexeron III (DII hay DIII).

Ford:

- TypeF, M2C-3SG

- M2C-138-CJ, M2C-166H

- Mercon

DAu ATF phai dudc st dung tudn theo cdc yéu cAu clia nha sin xuét dé tranh giy hu hdng cho hdp sd
tw dong. o} mot s& dong cd st dung hdp s6 tw dong loai dau ATF dugc ghi trén que thim dau hay trén
nit x3 dau.

Cong ty Toyota ciing c6 phan loai vé dau nhu sau

- TOYOTA ATF loai T: Dung cho cdc ma hop s6 A 241 H va A 540 H

- TOYOTA ATF loai T —1II: mi 34 # va 35# (st dung hop sd diéu khién dién tit.)

- TOYOTA ATF loai T —III: dung cho ma A 34# c¢6 ECT vdéi hé thong khod citng linh dong

Hinh 3: D4u ghi trén niit x4 dau

4.5.2 Ddu phanh (ddu thdng)
Dé bao ddm cho 6t6 hoat dong an toan can c6 nhiéu tiéu chi, song mot hé thong thing cé do
tin cdy cao chic chin 12 mot tiéu chi hang diu, trong d6 dau thing d6ng mot vai trd quan trong. Dau
thing 12 mot dung dich chd y&u bao gdom hai thanh phan chinh 1a 1a glicon va ete.
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Yéu cdu chinh ciia ddu thang

Diém séi cao.

Khi thing hoat dong né s& bi néng 1én do bi ma sét. Trong thuc t& diu thing s& bi néng 1én va
c6 thé bi bay hoi lam cho diu bi siii bot. N&u diéu nay x4y ra, khi hé thong thing lam viéc do dau
thdng c6 14n bot khi, luc tdc dong 1én cdc cd cau thing s& khong dat gid tri mong mudn. Hién tugng
nay dudc goi la khod bay hdi. Nhu vay di€m s6i cao 1a can thi€t d€ ngin ngira hién tugng ndy.

Khong lam dn mon cao su va kim loai.

Do kin trong hé thdng thing sé& khdng con dugc bdo ddm trong trudng hgp cdc phét 1am kin bi
An mon (giy ra hién tudgng ro ri diu thing). Vi vay dau thing phii bdo dim tinh chit chong in mon
cdc chi tiét bing cao su hay cdc vat liéu tdng hdp va kim loai trong hé thdng thing. PE dat dudc dicu
nay diu thing thudng dugc ché tao biing cdc chit liéu tong hgp khong c6 ngudn gdc tir diu md.

D¢ nhaot phu hop

DAu thing can c6 mot dd nhét thich hop cho viéc truyén 4p suit. Pong thdi dd nhét it thay ddi
theo nhiét do

Cdc chii ¥ khi si dung ddu thdng

Khéng trén ldn cdc loai ddu thing

Viéc tron 1an cdc loai ddu thing c6 cdc dic tinh khic nhau sé& 1am gidm di€m s6i ciia dau. Hon
nita c¢6 thé x3y ra cdc phan ng hod hoc lam thay di cic dic tinh sin c6 clia diu, lam gidm chat lugng
ctia dau thing

Khéng lam lan ddu véi nuée

Khi diu thing c6 14n nudc, di€m sodi cia diu sé gidm hay lam gidm chat lugng clia dau boi
tron

Khong lam 14n dau thing va cdc loai diu c6 gdc khodng hay cédc loai ddu lam sach.

DAu gdc khodng hay cédc loai ddu 1am sach tdc ddng vao cdc chi ti€t bao kin bing cao su tdng
hop gdy in mon hay truong nd céc chi ti€t nay. Vi vay khi thdo cdc chi ti€t trong hé thong thing phai
chid y 1am sach cdc chit néu trén (chd y trong binh chita, xy-lanh thing, xy-lanh con....)

Dau thing phdi dugc luu giif trong cdc vat chita c6 do kin cao. Piéu nay gitip ngin ngira sy
hap thu hoi nu6c va cdc tap chat khac

DAu thing nén dudc thay th€ mdi nim 1 14n.

Phén loai ddu thdng

DAu thing thudng dugc phan loai theo di€m s6i. Tiéu chudn s dung phd bi€n 1a tiéu chuin
DOT (Department Of Transportation - Bd Giao thong Hoa ky).

Bang22:Phin loai diu thing

DOT 3 DOT 4 DOT 5
Kho 205°C 230°C 260°C
Am 140°C 155°C 180°C

4.5.3 Ddu thuy luc

Dau thily lyc duge st dung trong cdc hé thdng thiiy luc dudc trang bi trén 6td, may kéo, tau
thiy. Trong hé thong thly Ivc bom sé& chuyén d6i cd ning thanh thly ning va va cdc bd chdp hanh sé&
bi€n doi thdy ning sang cd ning.

Ddc tinh ciia ddu thiiy lyc

Mic du ¢6 chiic ning boi tron nhung chitc ning chinh ciia diu thdy lyc 13 truyén luc. Vi vdy ngoai

cdc chiic ning co ban clia cdc loai dau nhu dd nhét can phi hgp, tinh chdng oxy hod, chdng mai mon,
chdng dn mon, lam mat, cdc tinh chit dic trung clia dau thdy luc 1a:
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- Do nén nho:
Cha't 16ng phai c6 kh3 ning chiu nén cao. Dau goc khodng c6 khd ning chiu nén cao, dudi 4p suit
rdt 16n (4 x 10° N/ m®) thé tich chi gidm 15-20%. Ty trong ctia chdt 16ng c¢6 lién quan tryc ti€p dod
nhét va d6 chiu nén né 4nh hudng tryc ti€p d&€n cong suat truyén lyc.
- Khd ndng tuong thich vdi cdc vt liéu lam kin
DAu thiy lyc phdi bdo ddm khong 1am dn mon hay triong nd cdc vat liéu 1am kin trén hé thong
- Kha ndng tdach khi va chéng tao bot
DAu thiy luc phai c6 kha ning chong tao bot va tac khi ra n€u c6 14n trong dau, di€u ndy 4nh
hudng truc ti€p d€n kha ning chéng dn mon.
- Do sachcao
Diéu nay lam ting khi ning chdng mai mon, bdo ddm chat lugng bé mit cdc chi ti€t may
Phén loai ddu thity luc
DAu thiy luc duge phan loai theo cdc cdch sau
e Phén logi theo thanh phdn
- Dau thiiy lyc goc khodng
Loai dau ndy c6 dudc sidn xudt tir ddu gdc dudc tinh ché siu né tinh twong hop tdt vé6i cdc chi
ti€t mdy trong hé thong thily luc, c6 khodng nhiét do 1am viéc rong va c6 tinh bdi tron t6t, gid thanh
ré tuy. Nhudc diém chinh ctia loai diu nay 1 kha ning chong chdy kém.
- Ddu thity lyc tong hop
Dau thiy luc tdng hgp c6 ngudn gde tir tir cdc sdn phdm tdng hgp hitu co. Chiing c6 tinh
truyén luc t6t va chiu duge nhiét do cao thudng dudc sit dung trong cdc him 10, cdc phan xudng luyén
kim...C4c sdn pham nay c6 gid thanh cao so vdi dau c6 goc khodng.
Ngoai ra con cic loai dau dang nhii twong va loai dau thiy luc gdc nude
e Phédn loai theo tiéu chudn ISO
Béng 23:Phan loai dau thuy lyc theo tiéu chuan ISO

STT | Ky hiéu DPic tinh
1 HH DAu khodng tinh ch& khong phu gia
2 HL DAu khodng tinh ch& ¢c6 phu gia chdng gi va oxy hod
3 HM Ki€u HL c6 thém phu gia chdng mai mon
4 HR Ki€u HL c6 thém phu gia chdng cai thién chi s& dd nh6t
5 HV Ki€u HM c6 thém phu gia chdng cdi thién chi s6 dd nhét
6 HG Ki€u HM chong ket va chdng chuyén dong trugt
7 HS Cha't 186ng tong hdp khdng c6 tinh chong chdy
8 HFAE | Nhil tuong trong nuéc chdng chdy c6 20% chit c6 thé chdy dudc
9 HFB Nhii tuong chdng chdy clia nudc trong trong diu c¢6 25% chit c6 thé chdy dudc
10 HFC Dung dich chdng chdy ciia Polime trong nu6c c6 toi thi€u 35% nudc
11 HFDR | ChAit1dng tdng hop chdng chdy trén co sd este clia axit phosphoric
12 HFDS | Ch4t18ng tdng hop chong chdy trén cd sé clo-hydrocacbon
13 HFDT | Chit1éng tong hgp chdng chdy trén cd sd hdn hgp HFDR va HFDS

4.5.4.Ddu hop sé

DAu hdp s& c6 chitc ning chi y&u 1a bdi tron. Trong qud trinh 1am viéc clia cdc hé thdng
truyén luc cdc bo truyén s dung banh ring chiu tic dong cla tdi trong 16n nén bi tic dong cia sy
mai mon, rd tréc va lam viéc trong mdi trudng c6 nhiét do cao.

Vi v@y ddu béi tron hop so cdn cé nhiing chiic ndng co bdn sau.

- Ngin ngira sy ti€p xdc tryc ti€p gitta kim loai — kim loai
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- Chdng mai mon

- Giéai nhiét

- Gidm va dip va ti€ng on

- Chong dn mon

- Gidm hién tuong tréc rd bé mit kim loai

- Tayria

Tinh chét ciia ddu béi tron hop sé
D¢ nhdt phiv hop: @6 nhét clia diu phdi tuong thich véi tdi trong va tdc do 1am viéc cla bod
truyén, nhung ddng thdi phdi bao ddm diéu kién gidi nhiét va boi tron dudc cdc 8 truc
Khd ndng chiu tdi trong: Khi cdc banh ring dn khép véi nhau ching chiu 4p sud't 16n v4 tdi
trong manh tinh va dap. Dau boi tron phdi gidp ching chiu tdi trong nay. Bdo ddm sy dn khép dé
dang cda cdc banh ring va gidip chdng xudc va dn mon trén bé mit ring

Tinh chiu nhiét va chéng oxy hod: Khi chiu nhiét dd cao va bi oxy hod s& lam diu tao cin va
axit 1am ting dd nhét va dau dic hon vi vy khd chiu nhiét va oxy hodclia diu cang cao sé gitip cdi
thién tudi tho ctia dau 1én

Cdc phu gia c6 trong dau hép sé
- Phu gia EP (Extreme Pressure)
- Phu gia chdng mon

- Chong oxy hod
- Chong tao bot
- Cai thién chi s6 dd nhét
- Gidm nhiét do dong dic...
Phén loai ddu béi tron hjp sé”
Theo do nhot
Theo tiéu chuin SAE ¢6 6 cip do nhét: 75W, 80W, 85W, 90, 140, 250.
Hop s6 va vi sai thudng dung diu SAE 90 hay 80W-90.
Theo cdp chdt lugng
Vién API di thi€t 1ap ra tiéu chudn vé chit lyong nhu sau.

Béng 24:Phin loai dAu hop so

Phan loai API Pic tich va cong dung
GL-1 DAu khodng nguyén chit it st dung trén 6t6
Dung cho truc vit, ¢6 tinh chiu tdi cao hon GL-1, ¢6 cdc phu gia chdng mon
GL-2 R .
va ket xuéc (EP)
GL3 C6 phu gia EP, diing cho hop s& va cdu sau diing banh ring tru ring thing
va banh rdng con
Duing cho banh ring Hypoithoat dong du6i diéu kién khic nghiét hon loai
GL-4 . s ‘A . o Af .
GL-3 c6 chira nhi€u phu gia chdng dp suat cao hon loai GL-3
GL.S Dung cho banh ring Hypoit c6 tdi trong 16n hon trong trudng hgp GL-4, c6
lugng phu gia EP cao
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Chuong 5:
MG NHON

Mot trong nhitng san phdm thudc nhém xing-dau dugc dung phd bi€n cho cdc loai xe may,
dong co, trang thi€t bi 1A md nhdn. Mic di hing nim thé gidi chi tiéu thu dim triéu tAn md nhdn, it
hon diu nhon ra't nhiéu, nhung m& nhon 13 sdn phdm khong thé thay th€ dugc trong k§ thuit va cong
nghé. Ngudi ta d3 sdn xuit ra hang trim md& nhdn cé thinh phan va cong dung khic nhau. M3 nhdn
san xud't tif ngudén géc ddu mé nhdn gdc ddu md va cdc loai xa phong clia axit béo chi€m tdi trén 90
% tong lugng md nhon, 13 loai m& thdong dung nhit, cé ra't nhiéu loai khic nhau, tuy khong thong
dung bing, nhung nhin chung chiing déu thudc dang vat liéu bdi tron nhu diu nhdn. Cé khic ching &
trang thdi bdi tron, dau nhdn boi tron cdc chi ti€t may & dang 16ng, con md nhdn bdi tron § dang nita
rin ( dang déo ). Trong chuong nay chiing ta khio sdt chd y&u vé loai md boi tron.

5.1. Cong dung va thanh phadn ciia mé nhon

5.1.1. Cong dung ciia mé nhon
Trong qué trinh hoat dong clia dong cd, xe mdy, trang thi€t bi, d€ gidm ma sdt ting cong suat
mdy, chong mai mon va dé€ truyén lya, ngudi ta st dung diu nhdn, nhung nhu vdy vin chua dd. Ngoai
dau nhon, con phai b xung thém mot loai vat liéu khic nita 14 md nhon. Phin 16n cdc tng dung clia
mdJ déu c6 ng dung tuong ng diu bodi tron, vi 1i do nay m& nhdn phdi cé dl nhitng tinh ning tuong
duong diu trén moi phuong dién. P&i v6i mot ing dung nhit dinh, cAn nim rd nhitng diéu kién boi
tron sau d& quyét dinh diing m& dau bdi tron:

- Noi bdi tron c6 két cau giit dude chit boi tron khong. Néu khong c6, khong thé dung dau ma
budc phai duing md boi tron.

- Chat bdi tron ¢ phai thyc hién chitc ning 1am kin hay khong va kin t¢i mdc dd nao. Vi du
trong trudng hop 1am kin cdc khép ndi 6ng din khi thi khong thé dung diu ma phai ding md.

- M&i quan hé giita bdi tron & truc véi cdc chi ti€t khac. Khi § truc dudc 1dp & cdc mdy ma §
d6 cdc chi ti€t doi héi phdi bdi tron bing dau thi thong thudng ngudi ta dung diu d6 d€ boi tron 6
truc. Trong nhitng trudng hgp khic, n&u viéc boi tron 6 truc thuc hién doc 14p vé6i cdc chi tiét khdc thi
thudng ding md dé bodi tron & truc.

Tém lai c6 thé tha'y md nhdn c6 tdc dung bodi tron phu trd cho diu nhon. M& nhdn c¢é nhitng
cong dung chii y&u sau day:

5.1.1.1. Tac dung boi tron

P& bd sung thém tic dung bdi tron clia dau nhdn, md cé tdc dung bdi tron & nhitng noi cé tic
dung cao ( truc xe, chdt nhip ), & nhitng chd tréng, hd, khong c¢6 bau dau, & nhitng ndi c6 siic li tAim
16n. Duing m& & nhitng ndi tréng, hd nhu vii md, & gim xe cdn ¢é tdc dung chdng nudc bui... Tuy vay
sy boi tron cia md nhon & khong thé thay th€ bing hoan toan cho diau vi m& & trang thai dic sét
khong luu thong dude, ding md bdi tron sé ton nhiéu dong Ivc ctia dong cd khi mdy méc lam viéc.

5.1.1.2. Tdc dung bdo vé

Khi bdi tron 16p m3 1én bé mit cdc dung cu, khi tai, may méc, ché tao bing kim loai, sé& c6 tdc
dung chdng lai tdc hai in mon clia moi trudng xung quanh nhu hdi nudc axit -kiém, bui ban ... Gay
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nén han gi, ph4 hoai bé mit kim loai. Tdc dung bdo vé clia md tot hon dau vi chiing & trang thdi dic
sét, khong bi chay tr6i, c6 tinh dinh bdm va tinh dn dinh tot.

5.1.1.3.Tdc dung bit kin

M@& dugc diing bit kin trong cdc trudng hdp can 1dp cic 6ng thé 18dng thé khi, ta bdi md vao cdc
ren ndi hoic khdp ndi cla dudng 6ng, cdc dém nidp mdy, cdc khe hd giita cdc bd phan .. Md c6 tdc
dung bit kin t5t hon ddu vi § thé dic sét c6 tinh bim dinh tt hon.

M@ nhon khdc diu nhdn & chd khong c6 tdc dung 1am ngudi va 1am sach vi md khong c6 tinh
ning luvu chuyén.

5.1.2. Thanh phdn mé nhon

Céc loai md néi chung vd md nhdn néi riéng 13 mot thé cdu tric dang gen nifa rin hay c6 thé
néi 1a dic sét. CAu triic gen nay bao gdm hay pha 1a pha phan tdn rin vi mdi trudng phin tdn 1dng.
Pha phin tdn rin ton tai dudi dang mdt khung cdu triic va cdc phan t& chi't 1am dic cdc lién két lai
vdi nhau va tao thanh, con cdc phan tir moi trudng phan tdn lai ton tai mot cach khong hoan toan “ ty
do” trong 1ong bd khung phan tdn do. Chinh ciu tric dic biét cia khung phan tdn ndy ( du lugng moi
trudng phan tdn 1a diu nhon 16ng chi€m ti 1 rat cao ( tr 70 — 95%) con pha phan tdn rin chi€m ti 1&
khathap ( 5 - 30%)) ma n6 vin c6 thé giit cho md tdn tai & dang ban rin.

M@ nhon dugc ché bién bing cong nghé dua trén phuong phdp lam dic cdc loai diu boi tron
thé 16ng nhd cdc chat lam dic riéng biét theo cdc cong doan va cdc dicu kién ki thuat nhat dinh. M3
13 hdn hdp ctia diu nhdn géc ddu md hodc diu nhdn tdng hop véi 5% -30% mot loai chat lam dic
nao d6. Dau nhon lam nhiém vu boi tron, con chit lam dic ¢6 chic ning giit dau 1éng & trang théi
ban rdn trong md va chdng chdy. Chat lam dic c6 thé 12 bat ¢t mot loai vat liéu rin nio d6 khi ma
phdi liéu v6i cdc loai dau thich hgp, trong nhitng diéu kién x4c dinh ching sé& tao ra mot ciu tric
ddng nha't dang rin hodc nita rin. C6 thé néi mdt cach tém luge ring md 12 hdn hgp 12 dang cAu thé
clia ddu boi tron va chd't 1am dic thich hop.

5.1.2.1. Ddu nhon

DAu lam nhiém vu boi tron va 1a thanh phan chinh cdia md, thong thudng chi€m 70 — 95% md
thanh phAm.Do 14 thanh phain chinh nén ham lugng diu va tinh chit li héa ctia ddu déu c6 4nh hudng
o rang dén tinh ning 1am viéc clia mo. Néu md nhdn diung cho bo phan Iam viéc & nhiét dd thip,
phu tdi nhe va tdc dd quay nhanh thi phdi diing dau c6 nhiét 46 dong dic thap, do nhét thap va chi sd
nhét cao. N&u md 1am viéc & ndi c¢6 phu tdi 16n, nhiét dd cao va tdc dd cham thi phai ding dau ¢ do
nhét cao va pha thém chit don (nhu bo graphit...). Trong nhiéu trudng hgp, phdi dung diau tdng hgp
thay cho diu khodng trong ch& bi€n cho m& tinh ning chiu lanh va nhiét do t6t. Cdc loai m& ch& bi€n
tir dau tdng hgp c6 thé lam viéc trong dai nhiét @6 rong tir — 70 d&€n 400 ° C.

5.1.2..2. Chét lam ddc
ChA't 1am dic ¢6 nhiém vu tao ra ciu tric rdn va nira rin cda md, ching gilt cho dau tdn tai

trong cdu tric t€ dic sét khong bi chdy lodng ra, chi€m tit 5 — 30% thanh phin md. C6 nhiéu loai
chi't lam dic nhu xa phong ( m& gbc xa phong ), cdc hydrocacbon rin ( m& gbc sap ), cdc chit rin thé
v co nhu bentonit ( dit sét ), silicagen ... hodc cdc chdt lam dic gbc hitu co nhu polyme, cdc ureat,
cdc bot mau, bitum va bd héng.

Ngoai hai thanh phin chd yé&u trén trong m& bdi tron con c6 mot sd chit don nhu bot
graphithay mot s6 loai phu gia d€ cdi thién mot so tinh chit can thi€t cda md nhu tinh 6n dinh hod
hoc, tinh chiu nhiét do thap, tinh dinh bam...
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5.2. Cdc chi tiéu chét lugng mo nhon

Pé d@m bdo ba chiic ning bdi tron, 1am kin, bdo vé bé mit kim loai, yéu ciu cdc loai md
nhon phdi dat dugc cdc chi tiéu chat lugng nhu sau:

_ DAu cin c6 tinh 6n dinh t6t d&€ ddm bao tinh bdi tron trong nhitng diéu kién khic nghiét nhu
& nhiét do cao ( dn dinh nhiét ), chiu t3i trong 16n ( 6n dinh ciu thé ), chiu tic dung clia oxy va cdc
yé&u tot khéc ( &n dinh hod hoc ), chiu tic dung ctia nudc trong di€u kién boi tron hé.

_ M& can c6 tdc dung bdo vé bé mit kim loai truSc hién tugng xAm thuc, An mon clia moi
truong ti€p xiic nhidu véi nudc, v6i bui ban chic cdc y&u t& dn mon.

_ M3 can c6 dd sach cao, nhim tranh hién tugng cio xudc, mai mon clia cic chi ti€t mdy.
5.2.1. Tinh 6n dinh toan dién ciia mé nhon

Tinh &n dinh toan dién cia m& nhon biéu hién kha ning clia md giit nguyén dugc ciu tric
ddng nhat & dang nifa rin, dudi tdic dung clia nhiét do cao, tdi trong 16n va nhitng diéu kién khic
nghiét khac. C6 thé thim dinh dugc céc tinh chdt d6 qua cdc chi tiéu chat lugng dudi day:

5.2.1.1. Tinh én dinh nhiét ( Thermo Stability )
Tiéu chudn xdc dinh TCVN 2697 — 78, ASTM D 566

Tinh chiu nhiét cia m& nhon dugc thé hién & nhiét dé nhé giot hay do nhé giot ( dropping
point - °C). Nhiét dd nhd giot 1a nhiét do ma tai d6 giot md dau tién tir chén md rdi xudng ddy dng
nghiém ( hay s¢i md chdy cham ddy 6ng nghiém ) khi d6t néng md trong dung cu chuyén dung do do
nhd giot. P nhd giot dugc xac dinh theo tiéu chudn ASTM D 566 hoic TCVN 2697 — 78.

Dua vao nhiét @6 nhd giot ctia md c6 thé Iya chon loai md thich hop. Thong thudng nhiét do
st dung bao gid cling thip hon nhiét do nhd giot tir 10 — 20 °C. Qua do nhd giot ching ta cling phdn
dodn dudc chat lam dic cia m&. Vi du md gdc xa phong natri ¢6 nhiét dd nhd giot trén 100 °C, md
gdc xa phong canxi va nhom 65 — 90 °C, md gdc sap 60 —80 °C ...

Tuy viy nhiét dd nhd giot chi néi 1én phan nao tinh ning st dung clia md nhdn ma thoi. D€
ddnh gi4d ding hon vé tinh 8n dinh nhiét ta cAn ki€m nghiém kha ning giit vitng k&t cdu ban diu va
tinh chat clia m& trong di€u kién nhiét 46 gan vdi nhiét d6 lic md lam viéc. Mudn kiém dinh tinh
chat nay ngudi ta 18y mot khdi md theo quy dinh cho vao td giif nhiét, trong mot khodng thdi gian va
nhiét do6 nha't dinh. Sau khi két thic thi nghiém né&u khdi md khong bi bi€n dang, tdich diu thi chitng
té n6 chiu dudc nhiét d6 d6. Ngudc lai néu khoi md bi bién dang va tdch diu thi chitng t3 tinh 8n dinh
nhiét kém, khong thé st dung tai nhiét d6 dé dudc.

5.2.1.2.Tinh 6n dinh céu thé hodc dp tach ddu (Oil Seperation)

Tiéu chudn xdc dinh ASTM D 1742
Tinh 6n dinh cdu thé bi€u thi kha ning md bdi tron chdng lai 4nh hudng clia nhiét do va ap
luc, gitt dugc cau triic ban dau clia m3.
P& danh gi tinh chit ndy ngudi ta xdc dinh dd tdch diu, 13 lugng diu sy tdch ra so v6i khdi
lugng miu, trong diéu kién cu thé cta thi nghiém.

Nguyén tic xdc dinh 12 kh3o sdt sy tdch dau khi ting nhiét hodc tdch ddu khi ting 4p. PO tich
dau biéu thi bing %khdi lugng diu bi tich trong diéu kién thi nghiém sau khi khud'y md, giit nguyén
& 25°C trong 24 h. Khi xét dodn k&t qua né€u d6 tich dau qui mic quy dinh thi chitng té tinh 6n dinh
clia cdu thé md khong dat yéu ciu. Quy dinh do tdch diu khong qud 3 — 5 % khi thi nghiém ting 4p
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sudt tich diu. M3 nhon ma tinh 6n dinh cidu thé kém khong diing vio ndi ¢6 nhiét d6 cao, khong c6
kha ning ton chita 1au.

5.2.1.3. Tinh én dinh oxy hod (oxidation — Stability)
Tiéu chudn xdc dinh ASTM D 942, ASTM D 1402

Tinh &n dinh héa hoc biéu thi tinh chéng lai qud trinh oxy hod cia m& nhdn trong lic bdo
quan va st dung. P& ddnh gia tinh 8n nhiét 6n dinh hoa hoc theo tiéu chuin ciia Lién X6 (cii) ngudi
ta cho 200 g md vao binh thép khong gi, roi cho oxy hod & 100°C véi 4p luc 8 at trong mdt khodng
thdi gian nhat dinh. Pdnh gid tinh &n dinh clia lugng md dua trén lugng oxi hap thu va tri s6 axit ting
1én clia miu m3J thi nghiém. Yéu ciu cdc chi tiéu nay khong vuot qud gidi han cho phép.

- ASTM D 942 @€ xac dinh tinh bén oxi hod (Oxydation Stability) biing phuong phap bom oxy
(Oxygen Bomb Method) va don vi xdc dinh chi tiéu nay theo KG/cm®. Phuong phdp nay dua trén
nguyén tic cho mét mau md thi nghiém vao bom § nhiét @6 n dinh 12 99°C (210°F), dugc nap diy
khi oxy & dp suat1a 110 Psi (758 kPa). Ap sudt clia bom sé& dugc theo ddi va ghi lai trong mot khodng
thdi gian xdc dinh.Tai thdi di€m 4p sud't bit ddu gidm c6 nghia 13 sy oxi hod clia md da xay ra, quy
dinh chi tiéu 6n dinh oxi hod ctia md khong dugc thap dudi mot gii han cho phép.

- ASTM D 1402 @& x4c dinh hiéu ng ctia kim loai ddng tdi tinh Sn dinh oxy hod ctia m& nhdn
do biing phuong phdp bom oxy. Cd s& ciia phuong phap ki€m nghiém nay ciing gidng nhu ASTM D
942, chi khac 1a lugng md thi nghiém duge phét 1én mdt tAm kim loai ddng dd chuin bi trudc. Dudi
4nh hudng clia tim ddng su oxy hod x4y ra dé dang hon. Khi 4p suit oxy gidm ciing 13 ltic sy oxy hod
da bit dau x3y ra.

5.2.1.4. Tinh bén déi voi nudc ciia mé nhon
Tiéu chudn xdc dinh ASTM D 1264

Tinh bén ddi v6i nuc cia md bi€u thi mitc do nhii héa cla md trong nude. Khi thir nghiém
ngudi ta it 1A'y mot it m3 cho vao trong dng nghiém c6é nudc ci't rdi lic manh trong 2 phit va dé yén
trong 3 gid.Sau d6 xem xét k&t qua hoa tan cia md d€ x4c dinh d6 nhii h6a.N&u md tan nhiéu trong
nudc: do nhii hod 1 con do nhii hod 2 -3 1a mtc do trung gian.M3d gdc sdp c6 dd nhii hod 1 rat ky
nudc, gbc xa phong canxi cé dd nhil hod 2, gdc xa phong natri ¢6 dd nhii hod 4 ( c6 khi 1a3), khong ki
nudc. Dua vao dd nhii hod d€ lya chon md thich hdp cho nhitng ndi 4m uét, ti€p xiic nhiéu véi nuée.
M& c6 @6 nhii hoa 4 thi khong thé dem diing ndi c6 d6 4m cao.

ASTM D 1264 (Water washout of lubricating greases) 1a phuong phdp dinh lugng x4dc dinh tinh
bén clla m& nhdn ddi v6i nude.M& thi nghiém dugc phét trén mot qui cdu va quay tron trong mot
thi€t bi chuyén dung véi dd quay 1a 600+30 vong/phiit. Phun nudc 1én qui ciu md véi ti 1& 5+0,5
ml/sec.Sau 1 gid, x4c dinh lugng md bi rira troi theo nudce. Tir lugng md bi rira trdi d6 suy dodn vé kha
ning chiu nu6c clia md thir nghiém.Khai lugng ma bi rifa troi cang it, chitng td md cang bén véi nude
va ngudc lai.

5.2.2. Tinh bdo vé kim loai ctia md nhon

Chong dn mon kim loai 1a tinh chit clia m& nhon khong giy ra cdc tdc dong 4n mon bé mit
kim loai trong qud trinh ti€p xic giita cic 16p m& che phii bé mit cdc chi ti€t mdy.Tinh chi't chdng dn
mon duge ki€ém dinh qua cdc chi tiéu kiém tu do va axit hitu ¢d tu do ¢6 trong md, cling nhu ki€m tra
in mon manh dong.
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5.2.2.1.Xdc dinh kiém tu do va axit hitu co tu do (TBN & TAN)
Tiéu chudn xdc dinh TCVN 2704 — 78, GOST 6307 — 60

Ham lugng axit va kiém hoa tan trong nuéc dudce xac dinh theo huéng din clia cdc tiéu chuin
TCVN va GOST. Co s§ clia phuong phap x4c dinh 12 cho chAt chi thi mau axit — bazo vao dung dich
chi€t néng ctia md nhdn. Khi phdt hién thdy c6 lugng axit hay ki€ém hoa tan, ti€n hanh dinh lugng
bing phudng phap chuin d6 thé tich véi chat chi thi mau hoic do dién thé€. Trong cdc loai m& gdc xa
phong ludn cé6 mot lugng kiém quy d6i vé natri hydroxit (NaOH).

5.2.2.2. Kiém nghié¢m dn mon mdnh dong (Copper Strip Corrosion)

Tiéu chudn xdc dinh IP 112

M@ nhon ¢6 tdc dung bdo vé bé mit kim loai, chdng in mon.Tuy nhién trong qua trinh bio
quan, st dung, m3 c6 thé€ bién chi't do qua trinh oxy hod, do sy thim nhap tir bén ngoai clia tap chit
c6 kh3 ning in mon kim loai. Do d6 cin d4nh gi4 tinh chit nay bing ki€ém nghiém in mon minh
ddng & 25°C, trong vong 24 gid (Corrosion 24h/25°C ) Theo quy dinh cdc loai md khong dugc bi€u
hién tinh in mon doi véi manh ddong.

5.2.3.D¢ sach cia mé nhon

Yéu cdu cdc loai m3 nhon phai dat dugc mot dd sach nhat dinh, dé trong qu4 trinh lam viéc
md khong tao ra nhitng hién tugng mai mon giy cao xudc hay 4n mon, giy sét gi ddi vdi cac bé mit
kim loai cia cdc chi ti€t mdy. PO sach cia m3 nhon dude ki€m dinh qua cdc chi tiéu: ham lugng
nuée, ham lugng tap chit co hoc, ham lugng tro clia md.

5.2.3.1.Nuéc trong mo (Water Content)

Tiéu chudn xdc dinh TCVN 3183 — 79, ASTM D 95

Nu6c c6 mot ti 1& nhat dinh trong m& nhon va diéu d6 cin thiét cho viéc tao thanh cdu thé cia
md, nhung néu lugng nudc vugt qué gidi han cho phép thi s& 4nh hudng khong &t d€n tinh n dinh co
hoc clia md, lam gidm kha ning bdo vé kim loai clia m&, gy tdc hai 4n mon. Tuy tirng gdc m& ma
lugng nuéc cho phép khic nhau theo % khdi lugng so v6i md.

- MB®& goc xa phong canxi lugng nude cho phép 1a 0,1 - 3,0 %.
- MG3 gdc xa phong canxi-natri lugng nudc cho phépla 0,3 -0,5 %
- M3 gdc xa phong natri lugng nuSc cho phépla 0,5 %

- MG3 gdc xa phong siap khong cho phép cé nudc.
- ASTM D 95 dung dinh lugng nudc trong md ciing nhu cdc sdn pham ddu mé khic bing
phuong phdp chung cit

- TCVN 3183 — 79 diing @€ x4c dinh nudc trong m& theo phuong phap dinh tinh.
5.2.3.2. Tap chét co hoc ( Mechancical Impurities)
Tiéu chudn xdc dinh TCVN 2696 — 78

Céc chat rin khong tan trong hdn hgp cdn etylic véi benzen va khong tan trong nudc goi 1a tap
chit cd hoc ctia mo. Tap chit cd hoc c6 thé c¢6 sin trong ddu va xa phong 12 nguyén liéu ch& bién
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md, ngodi ra trong qud trinh ton chita, van chuyén md, cdc tap chit cd hoc nhu bui mat kim loai ... c6
thé tir ngodi lot vio md.Tap chit cd hoc dugc danh gid theo % khdi lugng so v6i miu md.Yéu ciu
chung 12 m& khong dugc c6 tap chit cd hoc ngoai trir g&c xa phong canxi dude phép c6 mot lugng tap
chat co hoc tir 0,3 — 0,6 % khoi lugng.

TCVN 2696 — 78 dung d€ xac dinh tap chit cd hoc trong m& mot cdch don gidn 1a ding dung
dich HCI phan huy m& da hoa tan trong dung moi, loc va sd'y khd rdi can lugng tap chit con lai trén
gidy loc, ciing c6 thé diing dung cu Soclet d€ chiét md bing dung mdi thich hop.

5.2.3.3.Ham lugng tro (Ash)
Tiéu chudn xdc dinh ASTM D 482

D& xdc dinh ham lugng tro cii md cAn d6t va nung néng mau md thi nghiém & nhitng diéu kién
nh&t dinh.Ti€p theo s& dinh lugng cha't cin rén con lai ( theo % khdi luong ). O cdc loai md gdc sdp,
ham lugng tro rat thap, chi khodng 0,02 — 0,07, con vdi cdc loai md goc xa phong thi ham lugng tro
cao hon, c6 th€ phan biét md nhdn gdc sdp hoidc gbc xa phong, phan biét md gdc xa phong kim loai
hoic dang xa phong hitu cd ( md dang nay ciing c6 ham ludng tro thap nhu gdc sap).

5.2.4. M{t s6 tinh ndang sv dung khdc ciia mé nhon
5.2.4.1. D6 nhét clia mé nhon ( Viscosity)
Tiéu chudn xdc dinh ASTM D 1092

O diéu kién lam viéc, khi tdc dung cla ti trong dudi giéi han bén cda md, cdu tric cha md
dugc bao ton, khi d6 kha ning boi tron ctia md dudce danh gid theo do6 nhdt bi€u kién.

ASTM D 1092 dugc st dung dé€ ti€n hanh x4c dinh dd nhét bi€u ki€n (Apparent Vicosity) ciia
md3 nhdn trong dung cy do dd nhét chuyén dung & khodng nhiét do tir — 53 t6i 37,8°C (tr — 65 t6i
107°F).

O diéu kién 1am viéc, khi tdc dung cla tdi trong 16n hon giéi han do bén clia md, cdu tric cla
md bi phd v3 va md chdy 16ng ra nhu diu boi tron. O giai doan ndy tinh chit clia md duge dic trung
bing d6 nhét dong hoc nhu v6i dau nhon, tuy vdy do nhét cdia md van khic so véi dau. Do nhét cia
md khong chi phu thudc vao nhiét dd ma con phu thudc vao téc dd bién dang, chii y&u 1a giita cdc
phan tif 1am dic ctia khung k&t cAu bi phd v& ludn ludn c6 xu hudng tao 1ap lai mai lién két cda ciu
tric. Su phd v& cu tric 1am gidm d6 nhét, con sy tao 14p cdu tric 1Am ting d6 nhét.

Su phu thudc dd nhét cia md vao toc do bi€n dang bi€u hién & chd, khi tdc do bién dang ting
thi do nhét gidm. Khi t6c dd bién dang ting t6i mot gidi hang nao d6 thi do nhét cia md khong phu
thudc vao t6c do bi€n dang nita va lic d6 md nhon gidng nhu chat 16ng Newton. Sy phu thudc do
nhSt md nhon vao gradien téc do bi€én dang goi 1a dd nhdt tdc dd ( con goi 1a dd nhét hiéu dung).

Su phu thudéc dd nhét cia md nhdn vao nhiét d6 cling goi la tinh nhét -nhiét cia m3. Su khédc
nhau vé dd nhét ciia dau va md 13 & chd d6 nhét md nhdn it phu thudc nhiét do nhu d6 nhét dau
nhon, c6 nghii 12 tri s8 nhét clia md cao hon cla dau.

Tinh chit dd nhét 12 khd quan trong d6i véi mo. Cho phép danh gid kh3 ning khdi dong cia
cdc mdy méc bdi tron bing md nhon, khd ning bom chuyén m& nhdn theo cdc dng mém trong bdo
quan va trong cdc 6ng din md tSi cdc bd phan cin bodi tron, cling nhu ddnh gid tiéu hao md trong cdc
bd phdn ma sat.

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn 68



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
5.2.4.2. Bj rdn ciia mé nhon
Tiéu chudn xdc dinh TCVN 5853 — 1995, ASTM D 217

D0 rin dic clia md boi tron duge danh gid qua dd xuyén kim (Penetration). D6 xuyén kim la do
liin sdu ciia chép kim khi cé khéi luong quy dinh dé roi trong 5 gidy vao mot khéi mé thi nghiém da
dugc nhao déu, & nhiét dp 25°C. Mdi don vi dd xuyén kim tuéng tng véi mot do lin sdu 1a 0,1 mm.
Xdc dinh d6 xuyén kim theo tiéu chudin TCVN 5853 — 1995 hoic ASTM D 217 trong dung cu chuyén
dung.

Do xuyén kim nhd 12 biéu hién md rin dic va ngudc lai. P xuyén kim phan nao tuy thudc ty
1é va dic tinh cdc chd't 1am dic. Ty 1é chat 1am dic cang nhiéu thi do xuyén kim cang nhd va ngudc
lai. Loai m& ché& biing xa phong cta axit béo c¢6 dd xuyén kim 16n hon do xuyén kim cta loai m3 ché&
biing xa phong cda axit khong no. P xuyén kim ciing phu thudc vao tinh chi't loai diu ding ché& bi€n
md, diu c6 dd nhét 16n hon thi md c6 d6 xuyén kim nhd va ngudgc lai.

Dua vao dd xuyén kim lam cd sé chon md diing cho thich hgp st dung cu thé, nhu ndi cé ap

luc 16n thi phai dung md cé dd xuyén kim nhd va ngugc lai.

Ngoai ra con xdc dinh do xuyén kim ctia mot khéi md da chiu 100.000 14n gid chay, nghia 1a
md dang & trang thai gdn véi trang thai lam viéc clia dong co. Chi tiéu nay biéu hién cho d6 bén lam
viéc clla md, chi tiéu nay cda md cang thdp ching td do6 bén clia md cang cao v ngudc lai. Puong
nhién d6 xuyén kim nhu viy phai cao hon d6 xuyén kim x4c dinh theo tiéu chudin ASTM D 217.

5.2.4.3. Khuynh hudng ro ri ciia mé nhon (Leakage Tendencies)

Tiéu chudn xdc dinh ASTM D 1263

Khuynh huéng 1o ri do bing khoi lugng (gam) hao hut di ciia lugng md dung boi tron & vo6 ling
xe 0td, trong dic¢u kién thi¥ nghiém bing thi€t bi chuyén dung,§ diéu kién x4c dinh.

Quy dinh lugng m& hao hut thi¥ nghiém theo tiéu chuin nay khdng vudt qui gii han cho phép
thuong la 2g.

5.2.4.4.Kha ndng chiu tdi ciia mé nhon (Extream Pressure Properties)

Tiéu chudn xdc dinh ASTM D 2596

Tiéu chudn nay dung phuong phdp Bén vién bi (Four Ball Method) d€ kiém dinh kh3 ning
chiu tdi, do bing kg, cia mdt loai m3 dudc ti€n hanh thuc nghiém trong thi€t bi chuyén ding,3 diéu
kién xdc dinh. Chi tiéu chdt lugng nay cang cao thi kha niing chiu tdi ctia md cang t6t va ngugc lai.

Quy dinh kha niing chiu tdi cia mdt loai md khong dudc thap hon gidi han cho phép, thudng la
2kg.

5. 3. Nhitng yéu té’anh hudng ti tinh chdt mé nhon

ChA't lugng ctia m& nhdn phu thudc vao ciu tric clia né. Cau tric cda md nhdn c6 bén vitng
va 6n dinh thi m& mdi cé chit lugng tot. CAu triic va chit lugng cia md nhon chii y&u phu thudc vao
mdt sd yéu td vé thanh phin va cdng nghé ché& bi€n md.

5.3.1. Anh huéng ciia chdt lam dic

Chi y&€u xem xét chat lam dic 1a xa phong, vi d6 1a loai md thong dung nhat diing bodi tron
cdc loai dong co xe may. Mdi loai xa phdong c6 cau tric va tinh chat riéng, dé d6 tinh chat m& chiu
4nh hudng rat 16n cla tinh chit xa phong 1am dic trong md.
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5.3.1.1. Anh huéng ciia cation xa phong
C4c cation xa phong clia mdt gbc¢ axit béo c¢6 dnh hudng t6i kha ning lam dic, tinh chiu nuéc
va chiu nhiét ciia m3.
- Tinh chiu nhiét ctia m& nhon khi xa phong c6é cuing goc 1a axit béo  stearic, dudc sip x&p
theo chiéu huéng gidm dan vdi thit tu cdc cation kim loai nhu sau:

Li>Na>Ba>Ca>K>Zn>Pb
- Tinh chiu nu6c ctia m& nhdn dudc sip x€p theo chiéu hudng gidm dan clia diy sau:
Pb>Ca>Li>K>Na

- Pd nhét va 6n dinh cd hoc clia m& gdc xa phong, vé6i cdc cation khdc nhau ¢ chiéu thay ddi
nhu sau: Li>Na>Ca> Al

Chi c¢6 xa phong cdc kim loai kiém, nhdm canxi, magie, thiy ngin, niken, mdi c6 khd ning
tao thanh ciu tric véi ddu nhon. Xa phong cdc kim loai chi, kém it c6 kha ning tao md do su k&t tinh
xa phong qud nhanh nén ciu triic md nhdn trong trudng hgp ndy khong tao thanh nhu ¥ mudn.

5.3.1.2.Nhiing anh huéng ciia goc axit béo

Bén chit clia gdc axit béo trong xi phong quyét dinh téi kha ning 1am dic, tinh 8n dinh hod
hoc, n dinh c4u tric va 6n dinh nhiét cia md nhdn.

Do 6n dinh c4u tric cda md nhdn phu thudc chii y&u vio d6 tan clia xa phong trong diu. Do
tan nay phu thudc ban chit cia xa phong va diau nhdn hoa tan né. Pd tan clia xa phong trong diu
nhon ting theo chiéu dai mach cacbon clia gbc axit tao ra xa phong.

- Xa phong véi gdc axit béo c6 mach cacbon nhé hon 16 khé c6 khé ning tao md hodc md chi
tao thanh & nhiét do cao. Nguyén do vi cdc loai xa phong nay tan kém trong diu nhdn.

- Xa phong véi goc axit béo c6 mach cacbon 16n hon 18 tan t8t trong diu, nén c6 khd ning tao
md tot, nhung do mach qud dai nén tinh 6n dinh héa hoc clia md lai kém.

K&t qud thuc t€ cho thdy, xa phong c6 gdc axit béo véi mach cacbo tir 16 t6i 18 1a thich hgp
nhA't vdi viéc tao cdu tric cho md va bdo quan chit lugng cho md thanh pham.

Ngoai s6 nguyén ti cacbon clia mach, cdu tao mach cacbon cia g&c axit ciing dnh hudng t6i
tinh chit cia m&. Xa phong gdc axit no dé 1am dic md, md tao ra ¢ tinh 6n dinh nhiét va tinh 6n
dinh oxy héa t6t. Ngudc lai xa phong khong no ( c6 lién k€t doi trong mach cacbon ) khé 1am dic ma,
md tao ra cé tinh chiu nhiét va chiu oxy héa kém. P& dinh gid tinh “ khong no “ clia gdc axit béo,
ngudi ta diing tri s§ idt. Tri s6 10t cang cao thi tinh “khdng no” cang manh. Yéu xa phong lam dic cho
md c6 tri s& idt thap hon 70 mg.

5.3.2. Anh hubng ciia cdc yéu t6 khdc
5.3.2.1. Anh hudng ciia ddu nhon

DAu nhdn chi€m ti 1& cao trong hop phian clia md, do d6 tinh chit cda dau 4nh hudng khd 1o
rét t6i sy hinh thanh va tinh chit cda md. Kinh nghiém thyc t€ chi ra cho thdy ring:

- DAu nhon dung d€ sdn xudt md c6 d6 nhdt dong hoc thich hdp, trung binh vio khodng 10 —
50 ¢St & 50°C. Dau c6 dd nhét bé qud hodc 16n qua déu khoé tao thanh khung c4u triic cho md, nén
chat lugng md tao thanh khong tot.
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- DAu nhdn c6é gdc parafin tao ra m3 nhdn c6 tinh 6n dinh nhiét va oxy héa cao. Gdc naphten
va ddu nhdn cdn tao ra m3 c6 cau tric kém Sn dinh. DAu nhdn cé tri s& d6 nhdt cao sé tao ra loai md
nhon mém va béng nhat. Ngoai ra con yéu cAu dau nhon ¢é do6 bam dinh t8t, chdng in mon kim loai,
tinh boi tron cang tot thi chit ludng md nhon tao thanh cang cao.

5.3.2.2. Anh hudng cdc chdt 6n dinh cdu triic

Viéc thém vao md nhdn mdt thanh phian nio dé cia ciu tif thit ba véi vai tro Sn dinh cdu tric
12 rat can thi€t. C4c chat dn dinh c4u tric thudng ding 13 nude, rudu, glyxérin, va cdc phénolamin.
Céc chit nay c6 kha ning lam ting do tan cta xa phong trong dau nhon do d6 1am bén lién két giita
X3 phong vdi ddu nhdn, tao ra mdt cdu tric tét cho md nhdn. Sy ¢6 mit cic chit dn dinh ciu tric véi
ty 1& hop 1y c6 tdc dung tao ra md hoan thién nhit nén md sé c6 chit lugng tdt nhat. S dung chat
nio d€ 6n dinh c4u tric cho mot loai md va ty 1& bao nhiéu 13 vira phai 1a mot van dé can ti€n hanh
khdo sat cu thé chit khong 13 mdt cong thiic chung cho cdc loai md. Vi du véi md xa phong canxi mot
luong nude dusi 3% khdi lugng c6 tic dung n dinh ciu tric md rdt tot, néu vudt qua 3% thi c6 cdu
tric 1am kém di ciu tric cda m3. Ngudc lai, n€u cho nude vao md nhom, két qui ngudc lai, ciu tric
m3 s€& bi phd hly hoan toan.

5.3.2.3) Anh huéng ciia phu gia chét djn

Ngudi ta thudng pha vio md nhdn mot s& phu gia d€ cai thién chit lugng ma. thong thudng cé
cdc loai phu gia chdng oxy héa, chdng xudc, chdng mai mon, bdo vé bé mit kim loai, phu gia 1am
dic va tao cdu tric, phu gia 1am bi€n dang hoic di€u chinh sy tao c4u triic md, phu gia chdng tao bot.
C6 thé dung phu gia rdi hoic phu gia tron goi.

Viéc dung phu gia trong tirng trudng hop phdi tinh d&€n 4nh hudng cla ching tdi tinh chat tirng
loai m& ma Iya chon cho phit hdp. P&i véi md& c6 phin ng kiém y&u nén ding hgp chit amian lam
phu gia c6ng oxy héa, con v6i md c¢é phdn tng axit lai phdi chon cdc phu gia goc phenol. Ngoai ra
ham lugng phu gia phdi phit hgp. Him lugng phu gia qud thap s& khdng tdc dung, con qud cao s& giy
phd hiy va gidm hiéu qua.

5.3.2.4. Anh hudng cia luong kiém tu do va axit béo khéng xa phong hoa

Trong g6c m& xa phong bao gid ciing c6 mdt lugng kiém tu do (< 0,2%), ton tai & dang
glyxérat, 12 chit 6n dinh cAu triic cho m& nhdn. Ngoai ra con mdt lugng axit béo khong xa phong hda
ciing 13 nhitng y€u t6 quan trong quyét dinh chat lugng md nhon m& nhon.

5.3.2.5. Anh hudng ciia cdc yéu to’ cong nghé

Xay dung dudc mot cong trinh ndu md hgp 1y va ddm bio ding cdc yéu cau k§ thuat phit hgp
v6i ngudn nguyén liéu diu vao sé c¢6 dnh hudng 16n d&€n chit lugng md tao thanh. Thuc t&€ cho thay,
nidu md trong ndi kin dudi 4p sud't cao s& cho ra md c6 chat lugng cao hon so v6i md niu trong ndi
nhd. Ngoai ra thdi gian ndu, nhiét d ndu md, phuong thifc va tdc do khudy trdn ... 1a nhitng van dé
thi€t thuc phai x4c dinh qua thuc t&€ cho phit hop,nhim niang cao chit lugng cic loai md thanh phdm.

5. 4. Phdn loai mo nhon
Trén day da trinh bay cdc tinh chit 1y héa chii yéu cia md nhdn va y nghia clia nhitng tinh
chat d6 trong viéc lya chon, st dung md. Tuy vay trén thuc t€ md c6 nhiéu nhin hiéu, d€ thuan tién

cho viéc Iva chon va st dung ching, cAn phdi xem xét phin loai md nhdn, c6 thé tham khdo trong
TCVN 5688 — 1992 vé phan loai md nhdn. Trong thuc t&€ dung mot s& cdc phan loai nhu sau.
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5.4.1. Phén loai mé nhon theo chdt lam ddc

Dua theo ban chd't chi't Iam dic c6 thé phian chia m& nhdn 1Am bdn nhom:

5.4.1.1. Mo nhon goc xa phong

Nhém md nay cé chat lam dic 1a cdc loai xa phong. Xa phong dung trong md 12 mudi clia cdc
axit béo ( ¢c6 mach cacbon thich hgp la Cy, - Cis ) v6i cac loai nhu: natri (Na), canxi (Ca), nhom (Al),
liti (Li) ... c6 cong thic tdng quat 1a:

(RCOO)Me
RCOO™ La gdc cda nhitng axit béo, vi du nhu
gdc C17H35CO0O ™ cia axit stearic C17H3sCOOH
gdc CysH3COO ™ clia axit palmitic CsH3;COOH.
Me **. Ion kim loai, vi du nhu Na*, Li*, Ca*™ AI** ...
X  :Hoéa tri ctia kim loai bing 1, 2 hoic 3

C6 céc loai xa phong sau ddy thudng dugc dung trong cong nghé ch€ bi€n md nhon:

a) Xa phong ctia kim loai kiém ( Li, natri, kali ), trong @6 diing phd bi€n nh4t ]a m& nhon géc xa
phong liti, it dung nh4t 124 md nhon gdc xa phong kali. M& gdc xa phong natri ¢ nhiét do néng chdy
cao, chiu dugc nhiét nhung kém chiu nudc. Ngay nay thay thé bing md gdc xa phong liti vira chiu
nhiét vira chiu nuéc.

b) Xa phong ciia kim logi kiém thé ( magié, canxi, bari, ... ). M8 g6c xa phong canxi cé nhiét d6
dd néng chay trung binh, kém chiu nhiét nhung chiu nuéc tot.

¢) Xa phong ciia cdc kim loai khdc ( kém, nhom, chi ...).M3J gdc xa phong nhdm c6 tinh chiu
nuée k€ ca nude min.

d) Xa phong hén hgp ciia hai kim logi nhu m3 nhon gdc xa phong natri va canxi, md nhon goc
xa phong liti va canxi v.v...

DPong thdi ngudi ta con phin biét md nhdn gdc xa phong thong thudng va md nhdn xa phong
phuec.

5.4.1.2. M nhon goc sdp ( Hydrocachon rdn )

Nhém md nhdn nay cé chat lam dic 1a cdc hydrocacbon rin c6é nhiét do néng chdy cao nhu
parafin, serezin, petrolatum, ozokerit, cdc loai sdp tu nhién hoic sdp tdng hop khdc nhau. Sdp dung
trong md chia lam hai loai:

a) Loai thach lap ( parafin rin ) c6 nhiét do néng chdy thap.

b) Loai dia lap ( ozokerit ) c6 nhiét @6 néng chay cao hon.

M& goc sdp c6 tinh 6n dinh 8t nén thudng duoc diing 1am md bdo qudn. Vi du m& phio 1 sdn
phdm cda Lién X0 ( cii ), dugc sdn xud't nhd lam dic dau khodng bing petrolatum ( 60 — 70 % ) va
xerezin ( 5% ), ¢6 chita 0,2% NaOH. Nhiét d6 nhé giot khong dudi 50 °C.

5.4.1.3. Mo nhon goc vé co

Nhém m& nay c¢6 chat lam dic 1a cdc chd't v co c¢6 dd phan tdn cao. Phu thudc vao viéc st dung
loai chit 1am dic v6 co nao ngudi ta con phin ra cdc loai md nhu md nhon silicagen, md nhon dat
sét, m3 nhdn bentonit, m3 graphit... Loai md nay khong bi néng chdy, cé6 d6 dn dinh kha cao, thong
thudng dung 1am md boi tron chuyén ding cho mot s6 nganh cong nghiép nhu héa chit, ximing, sanh
su, sit thép, c6 nhiét dd 1am viéc 1én t6i 200 °C.
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5.4.1.4. Mo nhon goc hitu co

Nhém md nay c6 chat lam dic 1a cdc chat hitu co rin c¢6 bé mit riéng kha 16n, chiu dudc nhiét
dd cao va khdng nudc tot. Trong nhém nay nhiéu loai md c6 thanh phan 12 diu khodng hoic diu tdng
hgp véi cdc chat lam dic khdc nhau:

a) M trung hop c6 chit lam dic 1a polyme nhu polyetylen, plypropylen, polytrafloroetylen,
polytriflorocloroetylen...-

b) M& ureat c6 chit lam dic 1a cdc din xuat ankyl, axyl, aryl, clia uré, c6 khd ning lam viéc
trong khodng nhiét do kha rong tir — 70 tGi 200°C.

¢) M@ ureit c6 chat lam dic 13 ureit, sdn phdm tuong tdc giita cdc polyizoxyanat v6i cdc amin
cla axit abietic.

d) M@ bot mau c6 chiat 1am dic 1a bdt mau nhu phtaloxyamin, indrantren, izovilantron,... Loai
md ndy c6 tinh 8n dinh cao, rdt chiu nhiét, c6 thé lam viéc trong khodng 250 — 300 °C c6 khi 1én tSi
500°C. Ngoai ra con c6 md bitum, md bd héng v.v...

5.4. 2. Phdn logi mo nhon theo cong dung

5.4.2.1. Phédn loai theo GOST 23258 cuia Lién Xo (cii)

Dua vao cong dung, c6 thé chia cdc loai m3 nhdn theo bdn nhém sau:

a) M@ boi tron chi yéu nhim chdng lai ma sdt, b6 sung cho chic ning clia ddu boi tron. M3
diing boi tron & cdc chi ti€t mdy va ma boi tron thé 16ng khong thuc hién duge chifc ning boi tron.

b) Mé& bdo qudn v6i chiic ning chinh 13 bdo vé bé mit kim loai clia cdc trang thiét bi, mdy méc
chdng tac dung ctia khong khi, nudc, chi't in mon ... d€ bé mit kim loai khong han gi, hu hai, md nay
c6 tén 1a m3 bao vé. C6 cdc loai md bao quan 1ong, m3 biao quan déo ...

¢) Mé lam kin v6i chiic ning chinh 1a 1am kin cdc khép ndiren clia cdc dudng 6ng din, cdc cum
nip bit, dém 16t, va cdc chd ndi ctia hé thong bom va cdc loai may méc thi€t bi ... C6 cic loai md
kh&p ndi ren, m& 1am kin mdy bom, md chan khong.

d)M& cdp 1a loai md chuyén dung cho viéc chong #n mon va mai mon ctia hé thdng cdp nhu
cdp md, cap khoan, cdp clia cAn cdu, thang mdy va cdc loai may ning. C6 loai md cdp dién dung boi
tron cdc tim 6p ti€p xic va cac mdi ndi ray nhiim ddm bio d6 din dién 6n dinh ctia m&i ndi. Loai md
cap thép c6 kha ning lam viéc trong khodng nhiét do tir —30 — 40 °C, dugc dung d€ boi tron cdp trong
cdc qud trinh 1am viéc ludn tiep xiic v6i nudc clia nganh van chuyén gd hay hang héa theo dudng
thiy.

5.4.2.2.Phédn loai mo nhon theo cong dung

Dua theo kha ning st dung cdc loai m& nhon cé thé phan biét chiing thanh hai nhém 1a md
nhon thong dung va md nhon chuyén dung.

a) Mo nhon thong dung 13 loai md ding hiu hét § cdc loai xe mdy véi pham vi nhiét do st
dung khodng 50 — 200 °C. Chiing dugc phan biét theo nhiét do6 néng chdy, gdbm ba phan nhém

_ M@ nhon néng chdy thép

Cdc loai m3 nhon nay cé d6 nhé giot tir 40 — 70 °C, st dung cho cédc loai mdy mée ¢ nhiét do
lam viéc thap. C6 cdc loai md Chiatim 201, 203, 205 ctia Lién X0 (cii).

M@ Chiatim 201, 203 c¢6 pha thém phu gia chdng oxy héa, chdng mai mon tudng duong véi mé
Aeroshell 6B ( hdng shell ), mé Beacon P 290 ( hdng Esso ) dung cho cédc thi€t bi cong sud't nhd, nhiét
do thap.

M3 Chiatim 205 c6 chat 1am dic laxerezin, ding & vong dém chin diu, m&i ndiren va cdc thiét
bi dG hang lam viéc & m6i trudng an mon.

_ M& nhon néng chay trung binh

Nhém md nay c6 d6 nd giot tir 65-100 °C, c¢6 thé dung khi nhiét d6 lam viéc khoang 80 °C.
Thanh phan gdm d4u nhon va xa phong canxi.
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O nudc ta, trude day thuong ding md YC — 2 ¢6 do nhd giot 75°C, do xuyén kim & 25 °C tir 230
— 290, thich hgp cho cdc vii md dudi gdm xe 6t0, cidc 6 @8 masat nhe. Tuong duong v6i YC — 2 ¢c6 céc
nhan hiéu.

_ Hang Shell c6 md Undergteas 2, Undergrease 3

_ Hang BP c6 md Grease C 2

_ Hang Castrol c6 md Castrol Heavy

_ Hang diu clia Hunggari c6 md 90

Ngoai YC - 2 cdn ¢6 m& Ycc — A ( con goi la md chi ) vi ¢6 pha thém 10% bot graphit nhim
ting tinh dinh bam va chiu lyc, ¢6 nhiét do nho giot 1a 77°C va dd xuyén kim & 25°C 1a 250. M3 nay
dugc dung & nhip xe, diy cdp phanh, bo phin chuyén dong mdy kéo .. Tuong dudng cé cdc nhin
hiéu:

_ Hang Shell c6 md loai Barbatia 2, 3, 4

_ Hang dau Hungari c6 md loai AG — 80

_MGd nhon cé nhigt dj néng chay cao

Nhém md nay c6 nhiét @6 nhd giot trén 100°C, ¢6 thanh phan gdm diu nhdn va chatlam dic 1a
x2 phong natri ( hodc hdn hgp natri — canxi ). Loai md nay chiu nhiét t&t, chiu nudc kém.

O nuéce ta trude day thudng dung loai md nhon thudéc nhém nay l1a md nhon YT — 2 va md nhon
YTB (md 1 — 13 ), NK -50. M3 YT — 2 c6 nhiét d6 nhé giot t8i thiéu Ia 150°C, nhiét d si dung
khong qud 130°C, diing cho mdtd dién, & bi mdy kéo va xe dién, khong ding & noi 4m u6t. Nhin hiéu
tuong tuong:

_ Hang Shell: md Narita — 3

_ Hang Esso: md Andox — C

_ Hang dau ctia Hungari: m& 100

Hién nay m& c6 nhiét do néng chiy cao dugc ché bién chi y&u tir xa phong liti. Loai nay c6 thé
lam viéc trong ddy nhiét d6 kha rong tir —30 t&i 150°C. Vi du nhu cdc loai md clia hing dau:

_ Hang BP c6 BP Grease L, BP Energrease L 21 - M & L 2 - M, BP Energrease LS & LS — EP

_ Hang Castrol c¢6 Castrol LM, Castrol Spheerol AP, Castrol Spheerol EPL, Castrol MS — 3 ...

_ Hang Caltex c¢6 Starplex, Utra Duty Grease, Molytex Grease EP - 2, Marfak All Purpose ...

_ Cong ty PVPDC c¢6 m& PV Grease MU — 2, Lithum EP - 2 ...

b) Mo nhon chuyén dung

MG nhon chuyén dung 1a cdc loai m3 chi diing cho by phan mday méc nao d6 theo ding quy dinh
cia nha thi€t k&€ va ch€ tao mdy ma khong dugc thay th€ rong rii bing cdc loai md khic. Thudc
nhom md nay gdm md& hang hdi, m& dudng sit, md cong nghiép, md dong cd mdy bay .. C6 nhitng
loai md cong nghiép v6i chit 1am dic 1a khodng sét, bentonit, chdt mau ... khong néng chdy va rit
bén vitng, dudc diing trong cdc loai mdy méc cong nghiép héa chit, sinh sit, gach ngdi, ximing, sit
thép, v4i nhiét do 1lam viéc 1én trén 200°C.

_ Hang BP ¢6 BP Energrease HTG - 2, BP Grease BHT 252 ...

_ Hang Castrol c6 m& Castrol Spheerol BM, Castrol Spheerol BNS ...

_ Hang Caltex c6 Thermatex EP ...

5.4.3. Phédn loai mé nhon theo NLGI

Vién Dau nhon qudc gia My NLGI ( National Lubricating Grease Institute ) phdi hgp véi Hiép
hdi K§ su 6td6 — SAE ( Society of Automotive Engineers ) va Hiép hdi Thit nghiém Vat liéu Hoa Ky —
ASTM ( American Society for Testing and Materals ) da phat tri€n hé thong cho viéc chi dinh, md t3,
phin loai va dic tinh cia md diing cho 6t6 ( xem bang 25 ).
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STT Cap NLGI b0 xuyén kim ASTM Dang ngoai
25°C/0,1mm

1 000 445 - 475 Ntra 16ng
2 00 400 - 430 Cuc mém
3 0 355 - 385 R4t mém
4 1 310 - 340 Mém
5 2 265 - 295 Mém vira
6 3 220 - 250 Rin vira
7 4 175 - 205 Rin
8 5 130 - 160 RA4trin
9 6 85— 115 Cuc rian

Hé thong nay phdn md lam hai loai, trong d6 ba cAp diing cho m& nhdn & bi mayd banh xe, hai
cip dung cho m& nhdn khung gim hoic k&t hgp cho ¢ 1am nhdn mayo va khung gam.

5.4.3.1.Loai phuc vu cho khung gdm

a) Céap NLGI LA cho khung gam

Dién hinh cho nhitng bd phan khung gim va khép cacding & trong xe khdch, xe tdi vi mot s§ xe
khdc chi dudi tdi nhe, dugc diing cho loai xe it thay md trong nhitng tng dung khong quan trong. Nhu
mot s& chi s6 cap phuc vu, diém nhd giot cho cAp NLGI LA t&i thi€u phai 12 80°C. C6 nhitng thi
nghiém khéc xdc dinh rd thip hon cip nay.

b) Céap NLGI LB cho khung gam

Pién hinh cho nhitng bd phan khung gim va khdp cacding trong xe khach, tdi vi mot sd xe
khdc dudi tai nhe t6i khic nghiét, dudc gip trong hoat dong dusdi nhitng diéu kién ma c6 thé bao gdm
nhitng dinh k¥ thay m& kéo dai, hoic tdi cao, rung dong manh, d€ hd, nuSc va cdc chdt nhiém bin dé
xam nhap. Nhw mot chi s6 cAp phuc vu, di€m nhd giot cho cdp NLGI LB t3i thi€u phadi 1a 150°C. Cé
nhitng thr nghiém khdc xdc dinh rd hon cAp nay.

5.4.3.2. Loai phuc vu cho 6 truc banh xe

a) Cdap NLGI cho & truc bdnh xe

Dién hinh cho & truc banh xe trong xe khdch, xe tdi va mot s& xe khic duéi tdi nhe, gip trong
hoat dong clia xe thay md thudng xuyén trong nhitng tng dung khong quan trong. Nhu mot chi s& cap
phuc vu, diém nhé giot cip NLGI GA t6i thiéu phai 1a 80 °C. C6 nhiing thif nghiém khac xdc dinh 16
hon c4p nay.

b) Cdp NLGI GB cho 6 truc bdanh xe

Pién hinh cho hoat dong bac dan 6 truc bdnh xe & trong xe khach, xe tdi va mot s6 xe khic dudi
xe tdi téi mifc trung binh, dudc gip trong hiu hét cdc xe hoat dong trong thanh phd binh thudng trén
duding cao tdc va phuc vu cho cong trudng. Nhu mot s& cap phuc vu, di€m nhd giot cho cAp NLGI gb
t6i thi€ula 175 °C. C6 nhitng thit nghiém khac x4c dinh & hon cip nay.

¢) Cép NLGI GC cho & truc banh xe
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Pién hinh cho hoat ddng bac dan & truc banh xe § trong xe khach, xe tdi va mot s6 xe khéac
dudi xe tdi t6i khic nghiét, gip trong mot s6 xe hoat dong dudi diéu kién dwa d&€n nhiét do cao clia
bac dan. Piéu ndy bao gdm nhitng xe hoat dong dudi ch€ do dirng — chay thudng xuyén hoic dudi
ch& dd phanh khic nghiét. C6 nhitng thit nghiém khac xdc dinh rd hon cdp nay. P& phan biét dic tinh
cdc loai md c6 thé xem xét cdc bang 29 va 30

Bdng 26. Dic tinh cht y&u clia cdc loai m&

bic tinh
Nhiét
Loai m3 do su Nhioét'd(f) 9 |
STT ( chdt lam dic ) dung nh(; giot K&t cdu Kha nan}g chiu
cao (°C) nuéc
nhat
(°C)
1 Xa phong nhom 82 >80 (*) Nhin,min Téot
2 Xa phong bari 107 188 Min Téot
3 Xa phong canxi 77 82 Min Tot
4 Xa phong phitc canxi | 150 260 Min Téot
5 Xa phong liti 150 190 Nhin,s¢i Kh4 dén 6t
6 Xa phong natri 120 170 ! X4u dé&n kha
7 Vo co 120 khong chdy | Min Tuyét hdo
8 Hitu co 160 160 Nhin Tuyé hdo
( * ) Nhiét do6 chdy mém
Bdng 27. Pic tinh chll y&u clia cdc loai md
S bic tinh
T Loai\ mg . (chat , Tac dung | Chong St du\n & Tach ;Finh
lam dic) Ky nuéc ) . . . an toan A bén oxy
T cua nudc | 4n mon o dau ,
O héa
1 | Xa phongcanxi | RAtt6t | Ratbén | T6t 50 — 60 Kh4 Kh4
2 | Xa phong natri | Kém Kém bén | Tot 90 - 100 | Kh4 Kh4
3 | Xa phong liti Tét T6i90°C | Tot 90 - 130 | Tot Tot
4 | Xa phong liti Rattdt | Bén RAttot | 150175 | Tot
(phttchdp) RAtt6t | Rattot
5 | Xa phong nhém | RAtt6t | RAtbén | RAttdt | 150— 175
(phttc hop) Ratt6t | Rattot
6 | Bentonit (dat | khd t6t | Bén Kha 150-175 | Kha Kha
sét)
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5.5. Nhan hiéu va yéu cdu ky thudt mé nhon
Nhin hiéu cdc chling loai md chd y&u & nudc ta hién nay dugc trich din trong bang 31.

Bédng 28 Nhian hiéu cdc loai m3 nhdn

STT

Nhén hiéu

Ddc tinh va cong dung

(1)

(2)

(3)

Cong ty PYPDC
Grease MU - 2

Lithium EP - 2

Canal-13

M@ phan chi s6 4

- M& Grease MU — 2 1a m& da dung g6c xa phong liti, c6 kha
ning chiu nhiét va chiu dugc nuéc t6t. M& duge ding rong rai
cho cd m& bom va md sdp. Loai m3 nay do cong ty thudng dat
s&n xudt & nu6c ngoai theo cdng thifc va tiéu chuin clia ms
Agip MU - 2 (Italia )

- M3 Lithium EP — 2 12 m& gdoc liti van niing do cong ty thudng
nhap tif nudc ngoai. Co tinh chiu nu6c, chiu nhiét, dn dinh hod
hoc, chiu tai tdt Thich hdp cho céc thi€t bi cong nghiép va van
tdi

- M& Cana 1 — 13 1a m& g&c xa phong hdn hdp canxi va natri.
Dung bdi tron & truc lan, 8 truc cia dong co dién, mayd 6t6 va
cdc bd phan chiu ma sit tuong tu.

- M@ phan chi s6 4 12 md tdng hop gdc canxi, chiu 4m cao, c6
thira 9 — 11% bot graphit. Duing boi tron nhip 0t0, tau hda, mady
kéo, cic hdp banh rang c6 tai trong 16n, chiu mai mon va va
d4ap manh. Tuong duong md Ycc — A ctia Lién X0 (cii)

IL

Cong ty BP
BP Grease C

BP Specis

M3 BP Grease C 2 1a m& goc xa phong canxi, chiu nudc, kém

chiu nhiét. Pugc diing cho bé mit trugt & nhiét dd binh thudng,
ti trong vira phai nhu & khung gadm céc thi€t bi chiu rung nhe,
nhiét do 1am viéc khong qua 60°C.

- M& BP Specis FM 1a m& gdc phic canxi. C6 tinh

BP Grease L

bén co hoc, chiu tdi trong va rung ddng manh. C6 tinh bén
nhiét cao, ddi nhiét do st dung tir — 20 ti 160°C. C6 tinh
ch6ng mai mon, in mon va bam dinh t6t. Dic biét khong laAm
bién tinh cic loai thuc phdm, do d6 dugc dung trong cdc bd
phin cAn bdi tron clia cdc thi€t bi, mdy méc clia nganh cong
nghiép thyc pham.

- M3 BP Grease L la m3 gdc xa phong liti ¢6 kha niing chiu
nhiét, chiu t3i trong va chdng oxy héa tdt. Dung boi tron cic &
bi, bac dan chiu tdi va ddi nhiét dd 1am viéc tir — 20°C t6i
150°C. Con diing cho vong bi, § diia c6 tdc dd cao & moto
dién, mdy cong cu dét, ch& bi€n gd, mdy xay dung...

@

2)

3
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4. BP Energrease - M3 BP Energrease L 21 - M & L 2 — M 1a m3 g&c xa phong
L2I-M& liti c6 pha thém phu gia molipden disulfua chdng nget mdy.
L2-M Diing cho cic loai 6t6 & cdc khdp diéu khién cac diém treo.
C6 thé duing thay cdc loai md graphit trong mdy méc cong
nghiép.

5. BP Energrease - M3 BP Energrease LS — EP 1a m& goc xa phong liti ¢6 chat

LS & LS - EP lugng cao. Duing bdi tron cac bac dan va vong bi, chiu tdi ning
véi moi tdc do, Iam viéc trong ddi nhiét do rong tir — 30°C t6i
130°C.

6. BP Energrease - M3 BP Energrease HTG — 2 1a loai m& polyme gdc dat sét,

HTG-2 c6 phu gia. Dung trong cdng nghiép héa chit, sanh sit, gach
ngoi, ximing, va sit thép & nhiét dd 1am viéc 1én tdi 200°C.

II1. Cong ty Castrol

1. Castrol LM, - Cdc nhan hi¢u m& nhdn Castrol LM, CastrolSpheerol AP — 3,

Castrol AP — 3, Castrol Spheerol EPL — 2, castrol MS — 3 12 nhdm md goc xa
Castrol Spheerol | phong liti c6 nhitng cdng dung riéng, thich hgp cho cdc diéu
EPL - 2, Castrol | kién bdi tron khac nhau.
MS -3
2. castrol Heavy - M3 castrol Heavy 1a m& g6c xa phong canxi
3. castrol spheerol | - M@ castrol spheerol BN va castrol spheerol
BN, castrol BNS | BNS la g&c m& bentonit.
Iv. Cong ty Caltex
1. marfak - M3 marfak Multipurpose ctia Cong ty caltex 1a md 6t da
mltipurpose dung,c 6 chia sau khodng cip IS 220, chat lam dic 1a xa
phong liti, c6 chA't tc ch€ oxy hda va chéng 4n mon. St dung
cho 6t va cdc thié€t bi cong nghiép (8 bi § diia 6 lin ) khi
khong c6 yéu ciu cic loai md chuyén dung nhu md cyc 4p.

2. mltifak EP - M3 multifak EP 12 m& chiu cuc 4p dung trong cong nghiép,
da dung, chitc c4c loai diu goc khodang dugc inh ché k§, chat
lam ddc 1a xa phong liti, ¢c6 pha cédc oai phu gia cyc dp cac
chat e ch€ chdng gi va oxy héa. Ciing thich hdp st dung nhu
mdt loai m& 6t6 da dung cho cdc mdy va thi€t bi cong nghiép.

3. RPM Grease SRI | - RPM greasesri 12 loai md dugc pha ché dic biét tir dau gdc
parafin tinh loc k§ v&i chi't lam dic 14 polyme téng hgp khong
tro cling cha't tc ch€ chdng gi va chdng oxy héa. Md dugc
diing bodi tron & kim, & diia, va § cAu dd, lam viéc véi tdc do
cao (trén 10.000 vong / phiit ) hay nhiét do cao, hoic ti€p xic
nude, k€ cd nuéc min.

@) (2) 3)

\Y Cong ty Mobil

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

78



Truong DH SPKT TP. HCM

http.//www.hcmute.edu.vn

R
am.

Mobilux 1,2,3 - M& Mobilux 1,2,3 12 m3 cong nghiép da dung, gdc xa phong
liti, s dung rong rai trong cong nghi€p. M3 c6 chia phu gia
choéng oxy héa va chong gi. Giit dugc k&t cAu md trong day
nhiét do tir —20 dén +30°C

Mobiltemp 0, 1,2 | - M3 Mobiltemp 0, 1, 2 & 78 1a md cong nghi€p chiu nhiét do
&78 cao (tir 150 — 175 °C ). C6 kha ning 6n dinh cdu thé t5t &
nhiét do cao, chdng oxy héa va chéng dn mon trong khong khi

Mobilplex - M3 Mobilplex 12 md chiu 4p luc cuc tri da dung, gbc xa
phong canxi phitc hgp. C6 khd ning chdng mai mon do tai
trong 16n hay va ddp, vira chiu nu§c vira chiu nhiét

D& hiéu thém vé yéu cdau k§ thudt déi véi cdc loai md nhon cé thé tham khdo bdng 29:

Bang 29. M& BP Grease C — 2

Tén chi tiéu Phudng phiap K&t qua
1. Phan loai NLGI _ 2
2. bo xuyén kim ( 25°C /0,1 mm ASTM D 271 278
3. b6 nhé giot (°C) ASTM D 556 80
4. An mon manh dong ASTM D 130 la
5. Him lugng tro ( % khoi lugng ) ASTM D 874 1,8

Bédng 30. MG BP Grease L
' Mad

Tén chi ti€u Phuong phdp L2 L3 L4
1. Phan loai NLGI _ 2 3 4
2. B xuyén kim ( 25°C /0,1 mm ASTM D 217 278 220 190
3. b6 nhé giot (°C) ASTM D 566 190 200 200
4. An mon manh dong IP 112 khong | khong | khong
5. P9 bén oxy hoéa ASTM D 942 0,4 0,4 0,4

100 h/99°C (KG/cm)

6. Tach diu 24 h/100°C (%khdi lugng ) | ASTM D 1742 3,0 2,0 2,0
7. Khuynh huéng ro gi (g) ASTM D 1263 2,0 1,2 1,2
8. P nhiém nudc ( % khoi lugng ) ASTM D 1264 3,0 2,5 2,5
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Bang 31. MG BP Energrease L 21 — M & L 2 — M3 nhdn
Ma
Tén chi tiéu Phuong phap
L21-M L2-M
1. Phan loai NLGI _ 2 2
2. B xuyén kim 25°C/0,1 mm ASTM D 217 265/295 265/295
3. Mau _ ben Nau
4. Pi€ém nhd giot (°C) ASTM D 556 190 190
5. Ham lugng nuéc ( % khoi lugng ) ASTM D 95 Vet Vét
6. Cau tric _ Mugt Mugt
Béng32. M3 Multifak EP ciia cong ty Caltex
Multifak
Tén chi tiéu
0 2 3

1. Nhiét do nho giot (°C) 180 195 195 205
2. B0 nhdét (cSt)

- d40°C 208 208 208 208

- §100°C 18,2 18,2 18,2 18,2
3. Bo xuyén kim sau khi nhao tron ¢ 25°C 370 305 280 235
4. Chat lam déc (liti) (%khoi lugng) 4 6 75 10
5.Tai Timken OK (kg) 18 18 18 18
6. Cap NLGI 0 1 2 3
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Chuong 6:
CHAT TAY RUA VA PHAN TAN

6.1 Su’ hinh thanh cdc cdn va cong dung chdt tdy rita trong ddu boi tron

6.1.1.Hién tupng tao son(vec-ni)

Khi dong co hoat dong trén bé mit cdc chi ti€t c6 nhiét dd cao nhu thian pit-tdbng va viing rinh
xec-ming c6 dong lai mot cacbon & dang mang mdng, bam chic trén bé mit cdc chi ti€t ndy va 14p
ldnh. 16p phii nay dugc goi 1a 16p son( & mot sd tai liéu dudgc goi 1a vecni).

LGSp son nay c6 tinh din nhiét rat kém, khi bam trén b& mitcdc chi ti€t né sé& 1am cho cdc chi
ti€t qud nhiét.

Hi€n tugng hinh thanh cdc 16p son do cdc nguyé€n nhan sau

- Do sy oxy ho4 16p diu mdng trén mit chi ti€t c6 nhiét do cao

- Do cdc sdn phim oxy hod tir cdc ndi khac cud dong cd bam 1én bé mit chi tiét.

D& han ché sy hinh thanh 16p son. Ngudi ta cho vio diu cdc phu gia chdng oxy hod va tiy rita. Néu
mdt 16p dau sach & 250°C sau 20 phiit s& bié€n thanh son, néu cé phu gia chdng oxy hod thdi gian nay
s& kéo dai ra 80-100 phit. Khi cho phu gia tdy rira vao diu cdc sdn pham oxy hod vira tao trén bé
mit cdc chi ti€t may s& bi cudn di nhanh chéng va nhu vay khic phuc dude nguy cd tao son.

Hién tuong tao cdn trong djng co

Khi dong co lam viéc dau luon bi bin do nhiéu sdn pham khic nhau tich lai trong diu nhu
mudi than, cdc hat mai mon, nudc, bui... trong cic diéu kién nhat dinh cdc chit trén sé& pha tron 14n
nhau va tao thinh mot chi't sén sét 1dng xudéng cac-te chita diu, trong cdc dudng dng din dau, trong
bau loc diu... diéu nay 1am tdc cdc dudng dng dAn dau din dén cic su ¢S nguy hiém cho dong co. P&
han ché& tao cin trong diu c6 chit chdng tao cin chiing gitp phan tdn cdc cin nay thanh cdc chit Io
litng trong dau va khong cho chiing lién k&t v6i nhau.

Ngoii ra chat tAy rira va chit phan tin con c6 kha ning trung hoa cac axit ¢6 trong dau( tri s&
kiém tdng ciia chiing 1én d&€n 50-70)

6.2.Thanh phdan va co ché hoat dpng ciia phu gia tdy riia

Chat tdy rira 12 mot loai phu gia ctia dau bdi tron, ching thudng dugc pha viao diu bodi tron véi
ty 1& 2-10% khdi lugng. Cdc loai phu gia nay thudng 13 Sulphonate, Sulphurised Phenate, Salicylate
ctia cdc kim loai kiém nhu (Ba, Ca, Na...). Chi s6 kiém t6ng TBN ciia chiing tir 50-70 dé trung hoa
dudc cdc thanh phan axit chifa trong dau.

Sulphonate MSO3—©-/\/\/\/
Sulphurised Phenate MO @-/\/\/\
Sn

MO @/\/\/\
Salicylate MO @_/\/\/\
CO H

M: Calcium hay Magnesium

Hinh 4: CAu triic cia phu gia tdy rita
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Cau triic clia cdc chat tdy rira dudc minh hoa don gidn nhu hinh trén. Ching bao gdm mot dudi
hydrocacbon va mdt ddu mach vong cé dinh cdc ion kim loai nhu hinh v&. Cdc Ion kim loai nay sé&
dudc phan cuc va déng vai tro tao lién k&t vdi nhitng tap chit nhu hinh vé&. Phan dudi hydrocacbon sé
gidp cho phan tif nay tan dugc trong dau gdc.

Co ché& hoat dong clia chiing dudc minh hoa trén hinh vé

Hinh 5: Co ch& hoat dong ciia cdc phu gia tdy rua

6.3.Thanh phén va co ché hoat dong ciia phu gia phdn tdn
Cha't phan tdn cling d6ng vai trd 13 chi't phu gia trong diu bdi tron chiing 1am e ch& qua trinh tao ciin
trong dong cd. Cdc phu gia phan tdn quan trong nhit bao gdm:

* Ankenyl polyamin suxinimit

* Ankylhydroxybenzyl polyamin

* Este polyhydroxy-suxinic

* Poly-aminamit- imidazolin

* Polyamin suxinimit

* Este- photphonat

~ » 7 A [g ~ 7 Ny R
Cau tric ciia ching gan gidng cdu tric cla chat tay rira

Cau ndi

Chudi hydrocacbon tan trong dau Phan phan cuc

Hinh 6: C4u tric ctia phu gia chdng bdm cin

Phan phin cuc sé& c6 4i luc rat 16n véi cin ban, chiing s& lién k&t vdi cin ban va tao thinh mot
vanh dai xung quanh cin. diéu nay khi€n cdc cin khong lién két lai dudc vdi nhau, khdng tao ra cdc
ming bdm trong dong cd. Phin ciu ndi déng vai trdo lién k&t gilta phan phin cuc va chudi
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hydrocacbon tan trong dau. Tinh phin cuc c6 dudc do sy hién dién clia cdc nguyén tif nito, photpho c6
trong dau

Hinh 7: Co ché& hoat dong ctia phu gia ch6ng bdm cin
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