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gia vi nhil nuéc trong ddu va phu gia chia oxit kim loai nhim giam tiéu hao
nhién liéu, tang coOng sudt, giam phat thai mudi va cdc khi doc hai nhu
hydrocacbon trong nhién liéu khong chay hét, CO v.v.. Ngoai ra, sing ch€ ciing

de cap dén phuong phdp pha phu gia vao nhién liéu 16ng.
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Linh vuc ky thuit dwoc dé cap

Sang ché dé cap dén phu gia va phuong phap san xuét phu gia dung cho
nhién liéu diesel, nham giam tiéu hao nhién lidu, ting cong suét, giam phét thai
mudi va cac khi doc hai nhu hydrocacbon trong nhién liéu khéng chay hét, CO
v.v.. Ngodi ra, sang ché cling dé cap dén phuong phap pha phu gia vao nhién liéu

léng.
Tinh trang ky thuit cia sang ché

Nhién liéu thudng duge bd sung thém chét phu gia dé giam tiéu hao nhién
ligu va giam phat thai. Cac phu gia da biét thuong duge chia lam hai loai 1a phu gia

hé vi nhil twong nudc trong dau va phu gia chura oxit kim loai.

Déi voi phu gia hé vi nhil tuong nuée trong diu, nude duge phan tan dang
giot rt nho c6 kich thudc nanomet bén trong pha dau diesel nho su ¢cd mat cua cac
chit hoat dong bé mat thich hop. M6t trong nhitng hiéu tmg hép dan nhét duoc
quan sat 1a sy nguyén tir héa thit cap khac thuong cua cac giot chat long khi duoc
phun vao trong moi truong nhiét do cao. Hai giai doan ciia qua trinh nguyén tr hoa
thir cdp chu yéu bao gdm phut (puffing), khi hoi nuéc phut nhanh ra khoi bé mat
giot & dang céc hat min, va vi nd (micro- explosion) — khi cac giot dot nhién bj v&
tao thanh céc hat nho hon va béc hoi ngay. Nguyén nhén la do nudc, ¢ nhiét do
sOi thép hon nhiét do soi cua diésel, s€ hoa hoi trudce. Khi cac giot nhil twong duoc
lam noéng béi qué trinh d6i luu va buc xa tr méi truong, cac giot nudc bén trong
duoc bao quanh bdi diesel ¢ thé vugt qua didm sbi va tré nén siéu néng. Néu qué

trinh ting nhiét tiép tuc, cac bong béng hoi nudc sé bat dau phat trién phia bén
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trong giot nhil twong, dan dén sy hdéa hoi nhanh va su nd cua cac giot diesel. Cac
giot min hon dugc tao thanh tir sy nd nay thudng duge lan truyén trén mot thé tich
16n hon, dugc tron véi khong khi tét hon, din dén tang cuong hiéu qua chay. Hon
nita, khi hién tuong vi nd cta céac giot nudc xay ra, tac dong vao bé mit cua cac
can ling dong trong budng dbt s& co tac dung lam sach budng ddt boi vi cac lang

dong trudc tién bi bé gay va sau d6 s& phan hay.

Phuong phép téng hop phu gia h¢ vi nhii tvong nudc trong dau chu yéu
ding phuong phép nhii twong hoéa st dung cac phuong phép phén tan nhu khudy
trén co hoc, sir dung song siéu 4m. Thanh phén co ban cta hé vi nhii tuong nudc
trong dau bao gdm pha dau, pha nuéc va chét hoat dong bé mit. Céc nghién clru
tiéu biéu bao gdm cua cac tac gia B. S. Bidita, A. R. Suraya, M. A. Shazed, M. A.
Mohd Salleh, A. Idris, “Preparation, characterization and engine performance of
water in diesel nanoemulsions”, Journal of the Energy Institute, vol. xxx, 1-12,
2015, Edward C. Wenzel, Henry W. Steinmann, “Clear and stable liquid fuel
compositions for internal combustion engines”, U.S. Pat. 4083698, 1978, M. Abu-
Zaid, “An experimental study of the evaporation characteristics of emulsified
liquid droplets”, Heat and Mass Transfer, vol. 40, 737— 741, 2004, K. Kannan and
M. Udayakumar, “NO and HC emission control using water emulsified diesel in
single cylinder diesel engine”, Journal of Engineering and Applied Sciences, vol.
4, 59— 62, 2009, J. Ghojel and D. Honnery, “Heat release model for the combus-
tion of diesel oil emulsions in di diesel engines”, Applied Thermal Engineering,
vol. 25, 2072-2085, 2005, A. M. Al-Sabagh, Mostafa M. Emara, M. R. Noor El-
Din, W. R. Aly, “Water-in-Diesel Fuel Nanoemulsions Prepared by High Energy:
Emulsion Drop Size and Stability, and Emission Characteristics”, Journal of
Surfactants and Detergents, vol. 15, 139-145, 2012, Ram Chandra, Ritunesh

Kumar, “Fuel Properties of Some Stable Alcohol-Diesel Microemulsions for Their
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Use in Compression Ignition Ehgines”, Energy Fuels, vol. 21, 3410-3414, 2007,
Lijian Leng, Xingzhong Yuan, Guangming Zeng, Xiaohong Chen, Hou Wang,
Lihuan Fu, Zhihua Xiao, Longbo Jiang, Cui Lai, “Rhamnolipid based glycerol-in-
diesel microemulsion fuel: Formation and characterization”, Fuel, vol. 147, 76-81,
2015, Tohren C.G. Kibbey, Lixia Chen, Linh D. Do, David A. Sabatini,
“Predicting the temperature-dependent viscosity of vegetable oil/diesel reverse
microemulsion fuels”, Fuel, vol. 116, 432-437, 2014. Noulkamol Arpornpong,
Chodchanok Attaphong, Ampira Charoensaeng, David A. Sabatini, Sutha
Khaodhiar, “Ethanol-in-palm oil/diesel microemulsion-based biofuel: Phase
behavior, viscosity, and droplet size”, Fuel, vol. 132, 101-106, 2014, D.H. Qi, C.
Bae, Y.M. Feng, C.C. Jia, Y.Z. Bian, “Combustion and emission characteristics of
a direct injection compression ignition engine using rapeseed oil based micro-

emulsions”, Fuel, vol. 107, 570-577, 2013.

Tuy nhién, phu gia h¢ vi nhii tvong nuéc trong dau cin phai dua vao mot
lugng 16n nude méi ¢6 tac dung rd rét. Higu qua xuc tién qua trinh chdy dién ra chi
1a do qua trinh gidn n6 vét Iy cua cac hat vi nhil. Sau qua trinh gidn né nham ting
qué trinh phdi trén ctia nhién lidu, phu gia gin nhu khong c6 hiéu qua xtc tién cho
qua trinh chdy cua nhién liéu vi phu gia nay khong chira thanh phan ¢6 kha nang

Xuc tac cho qua trinh chdy.

Trong khi d6, d6i véi phu gia chira oxit kim loai, cac vi nhil nude trong dau,
hay cac hat mixen nghich dugc dung nhu mét “binh phan Ung” c¢& nano cho phan
ng hinh thanh hat nano oxit kim loai, gdm ca qua trinh tao mam va phét trién tinh
thé. Lép chét hoat dong bé mit s& can tré su két tu cua cac hat vira tao thanh, tao ra
su 6n dinh cua hé vé& mat khong gian. Su phat trién cla hat c6 thé 1a su hop nhéf
mam hat véi cac phén tr trong giot nhil kép va/hoic su két tu cac mam trong giot

nhil kép. Trong trudng hop ndng do chat phan ng nhé, sy két tu mim duoc gidi
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han do kich ¢ tinh thé khéng thé vuot qua kich thuéc giot nhil ban dau vi néu kich
thuéc tinh thé dat dén duong kinh cua giot nhfl, cdc nhém wu nuéc cla phan tir
chét hoat dong bé mit bao quanh giot nhii s& hip phu vat Iy trén bé mit hat va gilr
chit hat trong giot nhil. Trong truong hop ndng d6 chit phan ung 16n hon, hat tinh
thé phat trién c6 kich thu6e 16n hon va khi trong lyc du 16n s& lam hat lang xubng,
hé nhii luc nay khéng con én dinh nita. Diéu ndy c6 nghia 14 c6 thé diéu chinh
dugce kich thuée céc tiéu phan nano oxit kim loai théng qua viée diéu chinh kich
thudce cac giot vi nhil nuée trong dau va diéu chinh céc didu kién phan Ung, nhim
thu dugc hé vi nhii 6n dinh va bén v& mat nhiét dong. Viée diéu chinh kich thude
cac hat vi nhil lai lién quan mat thiét dén hiéu qua tao nhi tuong cua chat hoat
dong bé mit va cach thirc tao nhil turong (phuong phép, thiét bi). Khi phdi tron
trong nhién li€u, cac hat nano oxit kim loai ctia hé phu gia c6 kha ning xtic tac cho
qua trinh oxy héa hoan toan cac hydrocacbon ¢6 mat trong nhién liéu trong qué
trinh dé6t chdy nhién li¢u. Bén canh d6, cac hat nano oxit kim loai c6 mat trong
nhién liéu 16ng s& tao ra mot bé mit xuc tac co kha ning cung cip oxy cho qué
trinh d6t chay, lam cho qua trinh chdy dién ra thuan loi va triét @& hon. Nho vay,
hiéu suat tiéu thy nhién lidu s& giam di, cac chit 6 nhiém sinh ra tir qua trinh dét
chay khong hoan toan nhién liéu (mudi, CO, HC chua chay hét) s& giam di dang
ke.

Phuong phép tong hop cac hat nano oxit kim loai nhu xeri oxit, sit oxit, kém
oxit v.v. d@ dugc quan tdm nghién ciru bang phuong phép vi nhii dao, vi du, Ali
Bumajdad, Julian Eastoe, Mohamed I. Zaki, Richard K. Heenan, Pasupulety,
“Generation of metal oxit nanoparticles in optimised microemulsion”, Journal of
Colloid and Interface Science 312 (2007) 68-75, Ang Bee Chin, Iskhandar Idris
Yaacob, “Synthesis and characterisation of magnetic iron oxit nanoparticles via

w/o microemulsion and Massart’s procedure”, Journal of Material Processing
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Technology 191 (2007) 235-237, A. Bumajdad, M. 1. Zaki, J. Eastoe, L.
Pasupulety, Langmuir, 2004, 20, 11223-11233, hoac Deepa Sarkar, Sonia Tikku,
Vikram Thapar, Raman S. Srinivasa, Kartic C. Khilar, “Formation of Zinc oxit
nanoparticles of different shapes in water-in-oil microemulsion”, Colloids and

Surfaces A: “Physicochemical and Engineering Aspects”, 2011, 381, 1-3, 123-129.

Phu gia chira oxit kim loai déng vai trd trong viéc tiét kiém nhién liéu chu
yéu 14 thong qua vai trd clia cac oxit kim loai 1a chat xuc tac cho qué trinh chay
hoan toan cac nhién liéu. Phy gia vi nhii chira oxit kim loai khong thé hién nhiéu
trong viéc xtc tién qué trinh phdi tron lién quan dén ham luong thap cua phu gia
nay trong nhién lidu. Phu gia niy bi khdng ché ham luong do ham luong cac kim

loai trong nhién li€u bi gidi han.

Vi vay, viéc két hop phu gia hé vi nhii trong nudce trong dau va phu gia chua
oxit kim loai v&i nhau mong mudn s& tao ra loai phy gia méi vira c6 tac dung téng
kha nang phdi tron cta nhién liéu voi khong khi nho vai tro cia phu gia vi nhii
nude trong dau, vira c6 tac dung xic tac qué trinh chay ctia nhién liéu nho vai tro
clia cac oxit kim loai.Tuy nhién, chua c6 tai liéu ndo d& xuét phuong phéap két hop
hai hé phu gia ndy. Do d6, viéc két hop hai loai phu gia k& trén 12 mot hudng cai

tién moi va trién vong trong vi€e cai thién qua trinh dot chay nhién liéu.
Ban chat ky thuat cla sang che

Muc dich cia sang ché 1a d& xuét phu gia hdn hop ding cho nhién lidu diesel
nhdm cai thién qua trinh dbt chay nhién lidu, giam tiéu hao nhién lidu, ting cong
suat, giam phat thai mudi va cac khi doc hai nhu hydrocacbon trong nhién liéu
khong chay hét, CO v.v..

Pé dat dwoc muc dich nay, sang ché dé xuét phy gia hdn hgp bao gdm phu

gia vi nhii nuéc trong dau va phu gia chira oxit kim loai va phuong phap san xut
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phu gia nay cho phép thu duge phu gia hdn hop duédi dang vi nhii 6n dinh c6 thé
dung truc tiép cho nhién liéu.

Trong d6, phu gia vi nhil nuéc trong dau 13 hdn hop cua pha dau 13 hdn hop
cua axit béo, dung moi cau, chét hodt dong bé mit trén co s& amin, nuéc va chit
diéu chinh d¢ axit.

Phu gia chtra oxit kim loai chira pha dau lién tuc 1a cac hydrocacbon don 1é
hay hdn hop, chat hoat dong bé mat, chit dong hoat dong bé mat, nude phan tan
trong hé véi kich thudce nano, cac hat nano oxit kim loai.

Phuong phap tong hop phu gia hdn hop theo séng ché bao gdm cac cong

doan sau:

Coéng doan 1: Chuén bi phu gia vi nhil nuéc trong dau

Budc a. Phdi tron hSn} hop céc chat hoat dong bé mit bao gdm coco
dietanolamit dugc etoxylat hoa (ethoxylated coco diethanolamide: CDEA)/
hydroxyetyl imidazolin/ polyetylen glycol este theo ti 1& khdi luong 1a 3/2/1.

Bud6c b. Phéi tron hdn hop thu duge & budc a véi diu nhya thong, khudy
trén dén khi thu dwoc hdn hop frong sudt.

Budc c. Thém n-butanol vao hén hop thu dugce & bude b, khudy déu dén khi
thu dwgc hdn hop trong subt.

Budc d. Thém Span-80 vao, khudy tron dén khi thu duoc hdn hgp trong
subt.

Budc e. Thém H,0, khudy déu, hdn hop chuyén sang mau trang duc.

Buéc f. Tién hanh phan tan siéu 4m. Sau khi siéu 4m dé ngudi hén hop vé
nhiét do trong phong.

Bude g. Thém dung dich NH; vao hon hop thu duge & budc f, khudy bang
méy khudy tir, thu dugc hdn hop trong sudt 1 phu gia vi nhil nuée trong dau.

Coéng doan 2: Chuan bi phu gia chira oxit kim loai
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Buéc h. Pha Triton X-100 va hexanol trong hén hgp hydrocarbon phan doan
diesel dé dat ndng d6 ctia Triton X-100 12 0,25 M va hexanol 13 1 M.

Budc i. Chia hdn hop trén thanh 2 phin bing nhau. Phin thé tich thir nhét
dugc tron véi dung dich mudi sét theo ti 18 thé tich 50/1. Phin thé tich thir hai dugc
phdi tron véi dung dich NHj theo ti 18 thé tich 50/1.

Budc j. Doc 18p khudy déu timg hdn hgp trén may khudy tir cho dén khi thu
dugc céac hé vi nhil trong sudt.

Budc k: Tién hanh nhé tir tir h¢ vi nhii ctia mudi st vao hé vi nhii ciia NH,
khudy cho t6i khi hdn hop thu duoc 1a trong sudt. Hé vi nhii duoc dé én dinh qua
dém.

Buéc 1. Phéi tron hé vi nhil thu duge ¢ bude d véi n-butanol theo ti I¢ thé
tich 1/1 dé thu dugc phu gia chira oxit kim loai. |

Cong doan 3:

Phéi tron phu gia thu duoc & cong doan 1 vé6i phuy gia thu duge & cong doan
2 theo ti 1& thé tich 14 4 phén thé tich phu gia vi nhii nuéc trong dau va 1 phin thé
tich phu gia chira oxit kim loai dé thu dwoc phu gia hdn hop theo séang ché.

Hon nita, séng ché ciing d& xuét phuong phap pha phu gia vao nhién liéu bao
gdm budc tron phu gia thu dugc vao nhién liéu v6i ham luong cua phu gia pha vao
nhién liéu dwoc xac dinh c6 hiéu qua la 1/8000. Bing cach pha trdn phu gia chira
oxit kim loai véi hé phu gia vi nhii nuéc trong dau, phu gia hdn hop tao thanh cé
higu qua tiét kiém nhién liéu, giém phat thai khi 6 nhiém rd rét so véi khi khong sur
dung phu gia hodc sir dung riéng r& cac phy gia ndy & ham lugng rat thip. Didu nay
dat duge 13 do qua trinh phéi trén nay da cho phép tao thanh hé phy gia hén hop

mang dugc uu diém cta ca hai 'loai phu gia thanh phén.
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MG ta chi tiét sang ché

Thuat ngit “hé vi nhii” dugc st dung trong sang ché nay 1a hé vi nhil dao, 1a
hdn hop dang huéng, trong sudt, bén nhiét dong, gdm pha nuéc, pha dau, chét hoat
dong bé mit va chit ddng hoat dong bé mat, trong do, pha nudc phén tan trong pha

dau.

Thuét ngir “nano oxit kim loai” dugc st dung trong sang ché nay c6 nghia la
cac hat nano oxit cua kim loai tao thanh tir phan (mg ctia mudi kim loai v6i NH;

trong hé vi nhil.

Thuat ngit “chét hoat dong bé mat” duogc su dung trong sang ché gdm cac
chét hoat dong bé mit khong ion, chét hoat dong bé mit cation va chét hoat dong
bé mit anion duoc st dung riéng r& hoic két hop véi nhau.

Thuét ngit “chét dong hoat dong bé mat” duge su dung trong sang ché bao
gbm cac loai rugu nhu rugu butanol, ruou pentanol, hexanol, heptanol, octanol
V.V..

Thuat ngit “rugu mach ngin” duge si dung trong sang ché bao gdm cac
rugu etanol, 1-propanol, 2-propanol, cac rugu butanol, cac ruou pentanol.

Thuat ngit “mubi kim loai” duoc str dung trong sang ché nay 1a cac mudi
kim loai hifu co hodc v6 co nhue mudi axetat, nitrat, clorua, sulphat ctia Al, Mg, Fe,
Zn, Ni, Ce, Co, Mn v.v..

Phuong phap san xut hé phu gia hdn hop bao gdm cac cong doan sau:

Cong doan 1: Chuan bj phu gia vi nhii nuéc trong dau

Bu6c a. Phdi tron hdn hop céc chét hoat dong bé mat bao gém coco
dietanolamit dugc etoxylat héa (ethoxylated coco diethanolamide: CDEA)/
hydroxyetyl imidazolin/ polyetylen glycol este theo ti 1¢ khéi lugng 1a 3/2/1.
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Budc b. Phéi tron hdn hop thu duge & budc a vdi dau nhya thong, trong da
ty 1& ham lugng ctia hdn hop thu dugc & bude a so véi diu nhya thong 13 20% vé
khéi Iuong, khudy trén dén khi thu duoc hdn hop trong suét.

Budc c. Thém n-butanol vao hdn hop thu duge & bude b theo ty 1€ 20% khéi
lwong so véi dau nhya thong, khue‘iy tron dén khi thu dugce hdn hop trong subt.

Budc d. Thém Span-80 theo ty 1& 10% khdi luong so véi diu nhua thong
vao hén hop thu dugce & bude ¢, khudy tron dén khi thu dugc hdn hop trong suét.

Budc e. Thém H,O theo ty 1& 34% khdi lugng so véi dau nhua thong, khuay
déu, hdn hop chuyén sang mau tréng duc.

Budc f. Tién hanh phén tan siéu am. Sau khi siéu 4m dé ngudi hdn hop vé
nhiét d6 trong phong.

Bué6c g. Thém dung dich NH; 28% theo ty 1¢ 6,7% khéi luong so v&i diu
nhya thong, khudy bang méy khudy tir, thu dugc hdn hop trong sudt.

Coéng doan 2: Chuan bj phu gia chira oxit kim loai

Budce h. Pha Triton X-100 va hexanol trong hén hop hydrocarbon phan doan
diesel dé dat néng dd cua Triton X-100 12 0,25 M va hexanol 1a 1 M.

Budc i. Chia hdn hop trén thanh 2 phin bing nhau. Phan thé tich thir nhat
dugc trdn v6i dung dich mubi kim loai, t5t hon 1a mudi F e(NOs3);.6H,0 1M theo ti
18 the tich 50/1. Phén thé tich thir hai dugc phéi tron véi dung dich NH, 28% theo
ti 18 thé tich 50/1.

Budc j. Khudy déu ting hén hop néu & bude b, trén may khudy tir cho dén
khi thu dugc hai hé vi nhii trong sudt.

Budc k: Tién hanh nhé tir tir hé vi nhii cia mudi kim loai vio hé vi nhii cia
NHs, khudy cho t6i khi hdn hop thu dugc 1a trong suét. Hé vi nhii duoc dé én dinh

qua dém.

-10-



20902

Budc 1. Phéi tron hé vi nhil thu dugc & bude d voi n-butanol theo ti 1é thé
tich 1/1.
Cong doan 3:

Phéi tron phy gia vi nhil tuong nudc trong dau thu duoc & cong doan 1 vai
phu gia chua oxit kim lai thu dugc & cong doan 2 theo ti 1& thé tich 12 gdm 4 phan
thé tich phu gia vi nhii nuéc trong dau va 1 phén thé tich phu gia chira oxit kim loai
dé thu duoc phu gia hdn hop theo sang ché. Ti 1& nay vira dam bao kha nang tao
nhii nuéc trong dau c6 kich thudce rt nhé cia phy gia vi nhii nuéc trong dau vira
két hop dugc kha nang xuc tic cho qué trinh oxy hoa hoan toan céc hydrocacbon

c6 mdt trong nhién li€u cua cac oxit kim loai trong qua trinh dot chay nhién liéu.

Hé phu gia hdn hop nay duoc pha vao dau diesel véi ty 1& thich hop la
1/8000 dén 1/2000, thich hgp hon nita 1a 1/8000 dén 1/4000, thich hop nhét la
1/8000 dén 1/6000. Néu ti 1& nay thap hon 1/8000 thi hiéu qua cla phu gia thap.
Néu ti 18 nay cao hon 1/2000 thi hiéu qua cua phu gia s& khong tang cao hon nira,
gdy lang phi.

Vi du thwe hién sang ché

Sang ché s& duoc hiéu mot cach rd hon tir cc vi dy dudi day. Céac vi du nay
chi ¢6 tinh chét minh hoa nhung khong 1am giéi han pham vi bao ho cia sang ché.
Vidul

Diéu ché phy gia vi nhii nuéc trong du: Phéi tron 120 g hdn hop cac chét
hoat dong bé mat (HDBM) bao gdm 60 g coco dietanolamit dugc etoxy hoa
(CDEA), 40 g hydroxyehyl imidazolin va 20 g polyetylen glycol este. Sau d9, tron
déu hdn hop thu duge véi 580 g dau nhya thong, khudy déu dén khi thu dugc hdn
hop trong subt. Tiép theo, bd sung 160 g n-butanol vao hdn hop, khudy tron dén
khi thu dugc hdn hop trong sudt. Thém tiép 60 g Span-80, khudy tron dén khi thu

-11-
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dugc hdn hop trong sudt. Thém 200 g H,0, khudy déu, hdn hop chuyén sang mau
trang duc. Tién hanh phén tan siéu 4m. Sau khi siéu 4m dé ngudi hdn hop vé ‘nhiét
d6 trong phong va bd sung tiép 10 dung dich NH; ndng do 28% khudy trén dén khi
thu dugc hdn hop trong subt.

Piéu ché phu gia chira oxit kim loai: Cho 161,75 g Trion-X-100 va 102,17 g
hexanol vao diesel thuong phdm 0,05%S dé thu duoge 1 lit pha dau. Chia pha dau
thanh hai phan thé tich bing nhau. Phan thé tich tha nhit dugc tron véi 20 mL
dung dich Fe(NOs); 1M trong nu6c. Phan thé tich thtr hai duge tron véi 20 mL
dung dich NH; 8M trong nudc. Khudy manh timg phin cho dén khi thu dugc hai
hé€ vi nhil trong sudt. Tién hanh nhé tir tur hé vi nhil ctia mudi Fe(NOj3); vao hé vi
nhii cia NH;, khuéy manh cho t6i khi hon hop thu dugce 1a trong sudt. Hé vi nhil
thu dugce c6 chira cac hat nano Fe,0; dugce dé 6n dinh qua dém. Hé vi nhii sau khi
¢ 6n dinh dugc pha tron véi butanol theo ty 16 thé tich 1:1 thu duoc hé phu gia
chira oxit kim loai.

Piéu ché phu gia hdn hop: Phéi tron 800 ml phu gia vi nhil nu6c trong dau
v6i 200 ml phu gia chira oxit kim loai thanh 1000 ml phu gia hdn hop.

Pha 1,25 ml phuy gia hén hgp thu dugce vao 10 lit dau diesel thuong mai, ti 16
pha tron 12 1/8000. Céc chi tiéu chat lugng ciia ddu DO thwong mai va dau pha phu
gia dugc trinh bay & bang 1. Cac chi tiéu ciia mau DO sau khi pha phu gia gén nhu
khong d6i so v6i mau DO gdc va dat tiéu chuén Viét Nam (TCVN) 5689:2013.
Bang 1. Céc chi tiéu chit lugng ctia diu pha hé phu gia hdn hop theo sang ché va

dau khéng pha phu gia
Mau Mau DO  Mau
Mau o
Tén  chi Don vi Phuong TCVN o DO sau  sau khi DO sau
on vi . PO .
tiu * | phép thr 5689:2013 , khi pha | pha hé  khi pha |

8¢ he phy phy gia  he phy

gia hon  hdn hop gla hon
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hop trong vi | hop
trong vi | du2 trong vi
dul du3
Ham luong TCVN 206,3 211,7
mg/kg <500 213,0 204,1
luu huynh 7760:2013
, TCVN 55,3 55,5
Tri sO xetan | - >50 55,3 55,4
7630:2013
Nhiét  do 347,6 348.1
cét tai 90 % TCVN
) °C <355 346,4 | 3478
thé tich thu 2698:2011
héi
Diém cho 66,0
o’rp TCVN 65,0
chay coc | °C >55 69,0 66,0
2693:2007
kin
D6  nhdt 3,50 3,48
5 TCVN ’
dong hoc ¢ | mm“/s 2,0-4,5 3,50 3,49
0 3171:2011
40 °C
Can cacbon " 0,05 0,04
cia 10 % | . | TCVN
khoi <0,30 0,05 0,03
can chung 7865:2008
) lugng
cat
Diém dong TCVN 0 0
°C <+6 0 0
dac 3753:2011
% 0,004
Ham lwong | . | TCVN | 0,005
khoi <0,01 0,005 0,005
tro 2690:2011
luong
Ham luong mg/kg | TCVN <200 61,8 71,5 72,3 73,6
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nudc 3182:2013
Tap  chat TCVN 2,8 3,1
mg/L <10 2,2 2,6
dang hat 2706:2008
An  mon la la
. TCVN ;
manh dong | - Loai 1 la la
0 2694:2007
a50°C
Khoi lugng 83,6 83,9
, | TCVN
ricng ¢ 15 | kg/m 820 -850 839,6 | 839,6
0 6594:2007
C
Sach, trong, Mau Mau Mau Mau
, TCVN khong 6 vang, vang, | & vang,
Ngoai quan | - sach
7759:2008 nudéc tu do  sach, sach, A sach,
\ £ trong
va tap chat trong | trong trong

M3u ddu trude va sau khi pha phu gia dugc thir nghiém trén dong co diesel
Huyndai D4DB. Do déc tinh dong co theo dudng dac tinh ngoai (100% tai) tir toc
d6 1000 vong/phut dén 3500 vong/phut véi budce thir nghiém 500 vong/phut. Tinh
trung binh trén toan dai tdc d6 thir nghiém, so v6i mau ddu DO gbc, khi st dung
diu pha phu gia, sudt tiu hao nhién liéu gidm 5,47%, phat thai CO va
hydrocacbon giam 1an lugt 12 8,53% va 10,19%, do khoi giam 5,68%.

Vidu2

Pha 1,42 ml phy gia hén hop thu duge trong vi du 1 vao 10 lit dau diesel
thuong mai, ti 1& pha tron la 1/7000. Céc chi tiéu chét lugng ciia ddu DO thuong
mai va dau pha phu gia duoc trinh bay & bang 1. Céc chi tiéu clia mau DO sau khi
pha phu gia gan nhu khéng ddi so véi mau DO gbc va dat tidu chudn Viét Nam
(TCVN) 5689:2013.
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MAu diu trude va sau khi pha phu gia dugc thir nghiém trén dong co diesel
Huyndai D4DB. Do dic tinh dong co theo duong dic tinh ngoai (100% tai) tir tdc
d6 1000 vong/phut dén 3500 vong/phut véi budce thir nghiém 500 vong/phut. Tinh
trung binh trén toan dai tbc d6 thir nghiém, so véi mau diu DO gdc, khi st dung
diu pha phu gia, suit tiéu hao nhién liéu giam 6,18%, phat thai CO va
hydrocacbon giam lan luot 13 9,20% va 10,62%, do khoéi giam 6,11%.

Vidu3

Pha 1,67 ml phu gia hdn hop thu duoc trong vi du 1 vao 10 lit diu diesel
thuong mai, ti 1& pha tron 1a 1/6000. Céc chi tiéu chat luong cta dau DO thuong
mai va ddu pha phu gia dugc trinh bay & bang 1. Cac chi tiéu ctia mau DO sau khi
pha phu gia gin nhu khéng ddi so véi miu DO gbc va dat tidu chudn Viét Nam
(TCVN) 5689:2013.

Mau diu trude va sau khi pha phu gia dugc thr nghiém trén dong co diesel
Huyndai D4DB. Do dic tinh dong co theo dudng dic tinh ngoai (100% tai) tir tbe
d6 1000 vong/phut dén 3500 vong/phit véi budce thir nghiém 500 vong/phat. Tinh
trung binh trén toan dai téc d6 thir nghiém, so v6i mau dau DO gbe, khi sir dung
diu pha phu gia, sudt tiéu hao nhién liéu giam 6,25%, phat thai CO va
hydrocacbon giam lan luot 12 9,63% va 11,04%, d6 khoi giam 6,58%.

Nhiing lgi ich c6 thé dat dwoc

Qua céc vi dy duge minh hoa & trén, thdy rang phwong phap theo sang ché
cho phép san xuét dugc phu gia hdn hop dung cho nhién liéu diesel c6 hiéu qua
cao. Phu gia hén hop theo sang ché c6 thé diéu ché truc tiép khi pha vao nhién liéu
v6i ham lugng rat nhéd cho phép giam tidu hao nhién liéu, giam mudi va céc khi

ddc hai nhu hydrocacbon, CO, v.v. trong khi thai dong co.

-15-



20902

YEU CAU BAO HO
1. Phuong phép san xuét phu gia hdn hop dung cho nhién liéu bao gdm cac cong

doan:

Céng doan 1: Chuén bj phu gia vi nhii nuéc trong dau

Buéc a: Phédi tron hdn hop cac chét hoat dong bé mat bao gdm coco
dietanolamit dugc etoxylat héa (ethoxylated coco diethanolamide: CDEA)/
hydroxyetyl imidazolin/ polyetylen glycol este theo ti 1& khdi lwong 1a 3/2/1;

Bude b: Phéi tron hdn hop thu duge ¢ bude a véi ddu nhua thong, khuéy
trén dén khi thu duoc hdn hop trong subt;

Budc c: Thém n-butanol vao hén hgp thu duge & budc b, khudy déu dén khi
thu dugc hdn hop trong sudt;

Budc d: Thém Span-80 vao, khudy tron déu dén khi thu duge hdn hop trong
suét;

Budc e: Thém H,0, khudy déu, hdn hop chuyén sang mau trang duc;

Buéc f: Tién hanh phan tan siéu 4m, sau d6 dé ngudi hdn hop vé nhiet'd@
trong phong; |

Budc g: Thém dung dich NH; vao hdn hop thu duoc & bude f, khuéy.béng
méy khudy tir, thu duoc hdn hop trong sudt 14 phu gia vi nhii nuée trong dau;

Cong doan 2: Chuén bi phu gia chira oxit kim loai

Buéc h: Pha Triton X-100 va hexanol trong hdn hop hydrocarbon phén doan
diesel dé dat néng do cua Triton X-100 14 0,25 M va hexanol 13 1 M;

Budc i: Chia hdn hop trén thanh 2 phén bang nhau, phan thé tich thr nhat
duogc tron véi dung dich mudi kim loai theo ti 1 thé tich 50/1, phén thé tich thir hai
duoc phéi tron v6i dung dich NH; theo ti 18 thé tich 50/1;

Budéc j: Poc 1ap khudy déu timg hdn hop trén may khudy tir cho dén khi thu

dugc cac hé vi nhil trong sudt;
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Buée k: Tién hanh nho tir tir hé vi nhii ctia mudi sét vao hé vi nhil cua NH;;
khudy cho t6i khi hdn hop thu duogc 13 trong subt, sau d6 dé én dinh qua dém;

Buéc 1: Phéi tron hé vi nhil thu dugc & bude d véi n-butanol theo ti 16 thé
tich 1/1 dé thu dugc phu gia chira oxit kim loai;

Cong doan 3:

Phdi tron phu gia thu dugc & cong doan 1 véi phu gia thu dugc & cong doan
2 theo ti 18 thé tich 12 4 phéan thé tich phu gia vi nhii nuéc trong dau va 1 phan thé
tich phu gia chira oxit kim loai dé thu dugc phu gia hdn hop.
2. Phuong phép theo diém 1, trong do ty 1& phdi tron hdn hop thu duoc & bude a
v6i dau nhya théng duge thuc hién & budce b 14 1/5 theo ty 18 khdi luong.
3. Phuong phép theo diém 1 hodc 2, trong d6 luong n-butanol dugc bd sung vao
hén hop thu duge & bude b 1a bang 20% khéi lvong dau thong.
4. Phuong phap theo diém bét ky trong s cac diém néu trén, trong do6 luong Span-
80 duoc bd sung vao hén hop & bude d 1a bang 10% khéi lugng dau thong.
5. Phuong phép theo diém bét ky trong sé cac diém néu trén, trong do lugng nudce
duogc bd sung vao hdn hop & bude e 1a bang 34% khéi lugng dau thong.
6. Phuong phap theo diém bét ky trong s cac diém néu trén, trong d6 mudi kim
loai dugc str dung & bude i 1a mudi sat.
7. Phuong phap theo diém 6, trong d6 mudi sét 12 dung dich mudi Fe(NO;); hodc
dung dich mudi FeCl;.6H,0.
8. Phuy gia hdn hgp dung cho nhién liéu bao gdm phu gia vi nhii nudc trong dau va

phu gia chira oxit kim loai thu dugc theo phuong phép dugc néu ¢ diém 1.

9. Phuong phép pha phu gia hdn hop vao diu nhién liéu, cu thé 1a dau diesel, bao
gbm budc pha phu gia hdn hop thu duge theo phuong phap duge néu & diém 1 vao

dau diesel v6i ty 1& nam trong khoang tir 1/8000 dén 1/2000.
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