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TOM TAT

Bai béo trinh bay két qua lua chon chét nhii hoa va nghién ciru 4nh hudng cua cac yéu td
nhu nhiét do, téc do khue”iy, ham lugng nudc dén véc hinh thanh va do 6n dinh cua nhién liéu vi
nhil tuong etanol trong diesel(diesohol). Phu gia dugc tao thanh trén co s¢ t6 hop clia axit oleic,
alkanolamin (amino ancot bé sung 2- -etyl hexyl nitrat ¢hat tang chi s xétan va tolyltriazol
(chét chdng dn mon) dam béao luc nhii hoa t6t, tao hdn hop 6n dinh cao chita 5 - 7 % etanol k
thuat phu hop véi dong co dieselkhdong can hoan cai.

Tir khoa:diesel, etanol, dh nhii hoéa, vi nli.

1. MO PAU

Nhién liéu dieselco pha etanol goi 1a DIESOHOL (hoic E-DIESEL) c¢6 kha ning chay tbt
hon diese] giam thiéu khi thai doc hai, hién dang dugc nghién ctru va sir dung rong rai trén thé
giéi nhu 1a mot gidi phap dam bao an ninh nang lugng va bao vé méi truong [1]. Etanol thuong
chiém tir 5 - 15% trong nhién lidu. St dung etanol khan dé pha ché diesohol ¢ nhiéu thuan lgi
vé cong nghé va pham vi str dung. Nhiéu phu gia chonhién liéu diesohol sir dung etanol khada
duogc thwong mai hoa nhu O2Diesel, Akzo-Nobel, Pure Energy, Sekab, Ecomat [13]2Tuy
nhién & dung etanol ki thuat (ham luong khodng 96 %) c6 nhiéu vu dlem nhu: gia thanh ré hon,
nhién lidu kho bj tach pha khi nhiém am, etanol K thuit dugc san xudt d& dang ¢ cac co so san
xut nho, phan tan, phtl hop voi didu kién san xuét & Viét Nam [4].

Viéc pha tén etanol vao diesekig khé khin do etanol vawc déu |a dung méi phanue,
trong khi diesel la &n hop cia cac hydrocachborig nhr khéng phangc. Kha ning hoa tan cua
etanol khan trong dies#l cao hon so véi etanol ki thuit, nén ch cin mot luong nhd phu giadé
taing kha nang Hip thu nude trong qué trinhdo quan va s dung [5].

Trong truong hop sir dung etanol ki thuat, do chira dén 4 %nudc, néndé 6n dinh Fn hop
etanol — m6c — diesel &n sr dung chit nhii hod nlim hinh thanh & nhii twong bén cua etanol
(1an nuéc) trong du diesel. C6 nldu he phy gia nhi hdéada dugc nghién ¢u trén ti¢ gisi, nhu
su dung metyl este i axit béo [6, 7], haydn hop caa diu huéng drong va butanol [8]. Yéu
cau i thiéu dé c6 th s dung la phu gia phii dam bio nhién léu diesoholdat tiéu chdn nhién
liéu va c6do ben nhii tdi thiéu 3 thang.
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2. THUC NGHIEM
2.1 Nguyén liéu, héa chit sir dung

- Axit oleic 72 % min (Palmac 750); Oleyl bis (2drgxyetyl) amin 99,5 % min (BOA),

- Chit nhii héa: ky chit Nonylphenol EthoxylatNP6, NP10, NP14); ¢ chit Ankyl
Alcohol Ethoxylat (L3, L5, L7) la cac @hnhi héa khéng ion,

- Dimetyletanolamin (DMEA), 99,5 % min,

- Monoetanolamin (MEA), 99,5 % min,

- 2-etylhexanol, 99,5 % min,

- Benzotriazol 99,5 % min; tolyltriazol 99,5 % min,

- LZ 8090 Phy gia ting chi s6 x&tancua Lubrizol,

- Diesel 0,08% S (Petrolimex), dat TCVN 5689-2005,

- Etanol K thuat c6 nong d6 con khoang 96 % (kihi¢u 1a E96).

2.2. Phuong phap
2.2.1. Khio sat kld nang nhi héa aia chit nhi héa

Tién hanhdanh gia k& nang nhi héa @a cac cht nhi héa theoitng chHit riéng k va bn
hop céc cht voi nhaud nhiét d6 30°C. Chit nhii hdaduoc bd sung vao Bn hop diesel — etanol
ki thuat chodén khi tao thanh B nhii trong siét. Ti 1é etanol k thuat s dung lan luot 1a 5 %, 10
%, 15 % va 20 %.

Véi hdn hop cac chit nhi hoa, én tién hanh thém e lya chon ti 1& thanh phan ti wu.
Saud6 cac Bbn hop s duoc so sanh & nhau va i cac chit nhi héa khi & dung riéng é.

2.2.2. Khio sét & anh heéng aia nhiét dé d@én s hinh thanh van dinh hé nhi

Cac nhét d6 khao séat la 10C, 20°C, 30°C, 40°C khi pha ch va hru mau. Ti 18 E96dugc
khao séatdén 20 %. Nhién Bu diesel, etanolikhuat va cHit nhii hdadugc 6n dinh va pha 6n ¢
nhiét d6 khao séat ki nang nhi hoa.

Mau lru & dugc it trir trong b thay tinh kin, dung tich 10 ml trong tn nhigt. Vi nhii ton
tai dang micro trong sbt nén & dangdé nhin biét sy tach pha #ng mit thuong. Trong thi gian
lwu mau, hang ngay km tra sr 6n dinh aia nhi 2 lan (cach nhau 12 §) va ghi hi thoi diém
nhii tach pha. Niing nfiu nhii bi tach la ning miu khi lic nke bi van duc. Thanh phan nhi bi
tach co th nim bén trén hac bén diéi dngdung méu.

3. KET QUA VA THAO LUAN
3.1. Lwa chon chit nhii héa
Viéc lya chpn chit nhi héa thich bip duoc tién hanho nhigt do 30 °C. Cac cht nhi hoa
don lé dugc khao sét tra chon truéc, 1a cac chit nhii héa khéng ion. Haidichit NP va L khéng

phu hyp dé nhi hoa etanol kthuat trong diesel. i axit oleic va BOA cho R lyc nhi héa
manh, o dugc hé nhii trong st vaon dinh.
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Hinh 1. So sanh kinniang nhi hoa @a cac cht nhi hoa va Bn hop nhi hoa.

Ghi chii: Ti 18 theo khdi lugng Oleic : DMEA (OD) = 4:1; Oleic : MEA (OM)= 6:1; Oleic : Amoniac
(OA) = 22:1; BOA : 2-etylhexanol (HE)=1:1

Tiép tuc khio sat cac &n hop chit nhii hdaduoc t hop tir cac thanh pin bandau khac
nhgu, Vi cac i Ié thanh phn thaydoi dé dat duoc o1 uu. Vg’yi cac miu 9r dung axit pleic va an
xuat amoniac, co & ra phin ting héa lpc dé tao thanh mai amoni (ding la ndt chat nhii hoa).
Tuy thupe ti I¢ gitra axit oleic va @ xuat amoniac maén hop c6 kha nang nhi héa khac nhau.
Q~ua kho sat nn trﬁy’, khi,axit 9Ieigdu’qc cho dr vai mot ti 1€ phu hyp, kha nang nlﬂﬁ’héaqaﬁa
hon hop < dat gia ti t6t nhat. Mau hon hop OM va OA cd kh nang nhi hoa nanh ntat. Tong
hop ve hi€u qua cta chat nhii héa dugc thay trong Hinh 1.

Nhu vy, qua kto co thé rat ra nét sd két luan sau:

- Khi tang krong cHit nhii hod s dung thi lrong E96 hoa taduoc nhidu hon.

- Hon hyp chit nhi hoa ho muwi amoni cho kh nang nhii hoa 6t hon khi si dyng don I¢
mdi chat va Fdn hop nhi hda khac.

Tuy nhién,dé lya clon mot cach chinh xacae tiép tuc khao satdo bén nhii tao thanh khi
sir dung cac lbn hop nhi héa trén.

3.2.Anh hwéng aia nhiét dd dén kha ning hoa tan vadé bén vi nhii

Nhiét do anh hréng rt 16n dén kha ning nhi héa d¢ing nhr d6 bén aia k& nhi. Khi ting
nhiét d6 thi khi ning hoa tana E96 vao dieseling ting I&n, dodé hiéu qua cia cac cht nhi
héa ding duoc nang lén. Ngoc lai, néu ha thip nhiét do, cung nét luong phu gia € nhi héa
duoc it E96 trong dieseldm.
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Hinh 2. Anh huong cua nhiét do dén kha nang nhii hoa @a phy gia.

Két qua khao séatduoc thé hien trén Hinh 2 cho #y ca 3 hon hop nhi hda c6 kh ning din
twrong duong nhau khi & dung lan luot 2 % va 4 % ph gia. Khi ting nhit o, Hon hop OA ¢6
kha nang nHi héa 6t nhit, nheng chénhdch khéng &n so \6i OM.

Tiép tuc khio sat & anh hrong aia nhét d6 dén do bén vi nhii, & mdi nhiét d6 khao sét ta
chon ra nlitng méu hdn hop etanol — diesel — @hnhi hoa theo cad 1é khac nhaubé nhii c6
thé 6n dinh trong thyi gian dai, &n cho dr chit nhii hoa so i ti 18 gi¢i han da khao séat. T 18
phu gia Bn lueot 12 2,5 %, 3,5 % va 4,5 % chblé E96 1a 5 %, 7 % va 10 %yoc ki hiéu lan
luot la M11-19, M21-29 va M31-39.
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Hinh 3. Anh hudng ciia nhiét d6 dén do bén cia b nhi.
Hinh 3 cho thy anh hréng aia nhit do dén cac ru M15, M25, M35 (trong ttng Wi phu

gia sr dung fan luot Ia OD, OM va OAjdéu chira 3,5 % ph gia va 7 % E96, 14 té phu fyp cho
sir dung thrc t€). Mau M25 c6d6 6n dinh cao nht, mic du kh ning nhi héa dia OM khong dt
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bing aia OA (theo Kt qua khao séato trén), nlung on hop nay hi c6 do 6n dinh cao bin. Dic
biét 1a & nhiét do cao, khido bén aia nhi sr dung OAda giam xudng, trong khi OD va OMiéu
tang thyi gian 6n dinh. Co ti& do sr d& bay hvi cia NH; trong mdi tedng nhit do caoda anh
huong dén thanh pan hon hop OA va lam gim do bén nhi.

3.3Anh hwéng cia bd sung pha gia ting chi sb xétan va pha gia chéng an mon kim loai

Viéc b sung etanol vao diesel Bim giam chi sb xétan @a nhién lgu, lamanh hrong dén
kha ning chay @a nhién lgu trongdong @, tir d6 anh hrong dén kha ning hait dong aia dong
co. Vi vay can b sung ph gia ting chi sb xétan nlim dam bao chi b xétan @m trong géi han
cho phép theo TCVN 5689-2005.

Phu giaduoc lya chon dé ting ch sb xétan 1a LZ 8090. N 0,1 % tt¢ tich phu gia b sung
8 ting 3diém gia ti xétan (theo tong din caa nha &n xuit Lubrizol). Tuy nhién vc bd sung
phu gia nay c6 th anh hrong dén kha nang nHi héa @a phu gia nhi héa vadé bén caa nHi.
Qua khio séat cho thy vai ti I& tir 0,1 %dén 1 % ti¢ tich phu gia tinh trén toandthé tich bn
hop nhién Igu, cac Mu gin nhr khong b anh hrong W kha nang nhi hda ding nhr do bén nhi.

Sy c6 miit caa nege lan trong etanol&lam ting khi nang an mon kim lai cua nhién [gu.
Vi vay can thiét phai bé sung ph gia clong an mon kim lai. Hai phy gia duoc lya chon 1a
benzotriazol (BTA) va tolyltriazol (TTA). £hai déu dang rin, khé tan vao diesel va etanol.
Khao sétd cac t 1é tir 0,01 %dén 0,05 %déu khdnganh hrong dén kha ning nhi héa vadn
dinh nhi. Tir 0,1 % t6 |én, kit dau lam suy gim kha nang nHi héa vado bén nhi. TTA duoc
uu tién s dung vi gia thanhéhon so \6i BTA.

Cact I§ thich kyp cia LZ 8090 va TTAduoc lya chon sau khido chi s xétan vatanh gia
kha ning clbngan mon kim lai cua nhién gu.

3.4 Chuén bi phu gia va pha ché nhién liéu diesohol

Hon hop OM dugce vu tién sir dung dé pha ché phu gia vi luong dung thap hon OD. Trén co
s& mau OM, b sung thém mot sO tac nhan chdng dn mon, tang chi s x&tandé tao thanh phy gia
PG 4789, 1a san pham cua dé tai, c6 cong thirc pha ché dwogc thiy trong Bang 1 va céc tinh ch
cua PG 4789 trong &g 2.

Bdng 1. Thanh pln phu gia PG 4789.

Cé&c thanh phan Ti 1§, % khdi lwgng
1. Axit oleic (Palmac 750) 83,3
2. L2 8090 2,3
3. Tolyl triazol 0,5
4. MEA 13,9
Téng 100
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Bang 2.Tinh chét ciia phu gia PG 4789.

Phwong phap Két qud
Y in A Iy
TT Chi tiéu phéan tich phan tich PG 4789 PG 9789 ¢6 pha 10%
the tich etanol KT
1 Ti trong, g/cm3 TCVN 2691-78 0,97 0,95
Do nhét dong hoc &
2 40°C, cSt TCVN3171-07 - 111,3
100°C, cSt 43,86 17,55
3 Ngoai quan - Pic, trong sudt Long, trong suot

Nhién liéu diesohol dugc pha ché theo ti 18 2,5 - 3,5 % PG 4789, 5 - 7 % etandl thuat
trong diesel. Kt qui cho thiy da sb cac chi tiéu aia diesoholiéu dat tiéu chdn quidinh cho
nhién lgu diesel theo TCVN 5689-2005 w#ohg duong Wi diesel thdng thong, duoc trinh bay
trong Bang 3 Tuy nhién cé Mt sd diém khéac lién quartén sr c6 mit caa thanh phn etanol
trong nhién ku nhr nhiét d6 chop chay vatiém déngdic thip hon.

Bdng 3.Chi tiéu ki thuat dién hinh cta nhién liéu diesohol.

A A Két qua
Y A e Phwong phap _
TT Chi tiéu phan tich phén tich Diesel Diesohol TCVN 5689-
Petrolimex 2005
1 Ch ) Xétan ASTM D4737 52,76 - 46 min
2 Tri 6 Xetan ASTM D 613 53,4 53,8 -
Nhiét d6 cit phandoan, °C
- Nhiét d6 s6idau 169 156
3 - 10% tté tich ASTM D 86 220 190
- 50% tt¢ tich 283 283
- 90% tt¢ tich 348 341 360 max
4 Diém chop chay éc kin,°C. ASTM D 93 68 18 55 min
5 | B nhét dong hoc & 40°C, mnf/s ASTM D 445 3,433 3,600 2-45
7 Diém déngdic, °C. ASTM D 97 -17 -22 6 max
8 Ham lrong tro, % kidi lugng. ASTM D 482 0,0052 0,0060 0,01 ma
9 Tap chit dang hat, mg/l. ASTM D2276 0,2 2,0 10 max
10 |An mon minhddngs 50°C, 3 gv. | ASTM D 130 1A 1A Loai 1
11 | Khjiluong riéngs 15°C, kg/n? | ASTM D 1298 0,8382 0,8409 0,82-0,86
12 Ngai quan ASTM D4176 &h trong t?gzg Sach trong
13 Nhit tri, kcal/kg ASTM D240 10,830 10,483 -
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KET LUAN

Di lya chon dugc don cong nghé didu ché phu gia da chirc ning bao gdbm axit oleic,
monoetanolamin2-etylhexyl nitrat va tolyltriazol sir dung dé pha ché nhién liéu diesohol. Phu
gia ¢6 lyc nhil hoa tdt, tao vi nhil twong bén trén 3 thang, phu hop vai diu kién sir dung thuc té
nong am tai Viét Nam.

Nhién liéu pha ché tir phu gia noi trén di dugc kiém tra cac tinh chit vé& dn mon, mai mon,
truong ng cao su va thir nghiém dong co. Két qua cho thiy nhién liéu hoan toan thao mén voi
cac yéu cau vé bao vé chéng dn mon, chéng mai mon tuong dwong véi nhién li¢u dieselthong
thuong. Dong co van hanh binh thuong, cac chi s6 cong tac dam bao twong duong véi diese]
khong c6 van d& vé tao niit hoi trong hé thdng nhién liéu.
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ABSTRACT
RESEARCH ON PREPARING ADDITIVE PACKAGE FOR DIESOHMHUEL
Do Huy Thanh, Nguyen Thanh Vihh
Le Quy Don Technical University, 236 Hoang Quod ®teeet, Cau Giay District, Hanoi
"Email: ngthvinhhvkt@gmail.com

This paper presents the results on selection oflsdieus and the influences of
temperature, stirring speed, water content on ehedtion and stability of the micro-emulsion
of ethanol in diesel (diesohol fuel). Additives &a@sed on the combination of oleic acid, amino
alcohols supplemented with 2-ethyl hexyl nitrate ¢atane index improvers) and tolyltriazol (as
corrosion inhibitor). The additives exhibit good wsification and anticorrosion. Diesohol fuel

containing 5 — 7 % ethanol in diesel is suitableuiemodified diesel engine.

Keywords:diesel, ethanol, emulsifier, micro emulsion
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