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NGHIEN CUU UNG DUNG MG CA BASA LAM NHIEN LIEU
CHO PONG CO DIESEL
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TOM TAT Nghlen clru ung dung mé cd lam nhién liéu cho dong co, nham khai théac
nguyén liéu san cé trong nudec, bo sung nguon nhién liéu méi, giam nhdp khdau va sw phu
thugc nhién lieu vao nuwoc ngoai la hét sire can thiét. Thiee hién dwoc viée ndy thi khéng nhing
an ninh ning hrong quéc gia dwgc dam bdo ma con gop phan tao viéc lam cho nguoi lao
dong. Bai bao trinh bay nghién ciru thir nghiém ban dau ung dung két hop mé cd basa véi dau
diesel chay dong co diesel cho ddc tinh kha 10t vé cong sudt va tiéu hao nhién liéu, c6 thé dp
dung vao thuc té.

Tir khéa: M& cd basa, dau Diesel (DO).

1. PAT VAN DE

Lau nay ngudn nhién liéu cho dong co ddt trong chit yéu la tir dau khi. Trong thoi gian t6i
ngudn ddu khi s& can kiét, thé gii dang dung trudc nguy co thiéu nhién lidu tram trong va
viéc tim kiém ngudn nhién liéu thay thé 13 doi hoi cap bach. Nhitng nim gan day nhiéu nha
khoa hoc di nghién ctru tim ngudn nhién liéu liéu méi cho dong co ddt trong thay nhién liu
truyén thong. Nhidu dé tai da nghién ctru ing dung cac loai dau thyc vat hay ing dung khi gas
lam nhién liéu cho dong co.

Pé tai nghién ctru tng dung md c4 lam nhién lidu cho dong co Diesel ¢6 ¥ nghia 16n, vi tan
dung dugc ngudn m& cac hét suc doi dao cua dong bang song Ciru long, gop phan giam tinh
khan hiém nhién liéu trong thoi gian toi.

2. NGHIEN CUU UNG DUNG MO CA LAM NHIEN LIEU CHO PONG CO

2.1. Anh huéng ciia tinh niing nhién liéu Diesel (DO) dén sw chay

Tinh ning nhién liéu diesel phu thudc vao két cdu hod hoc ciia nd. Céc tinh chét cua nhién
lidu c6 thé duge ké dén nhu: tinh bdc hoi, tinh bt lua, dd chay sach, danh gia qua thanh phﬁn
chung cat va tri sb xétan (TSXT). Tdc d6 hinh thanh hdn hop ciia dong co Diesel, kha ning
phun toi phu thudc vao nhiét do cia moi trudng, bé mat bdc hoi va thanh phﬁn chung cit cua
nhién liéu. Nhiét d6 méi trudng cang cao thi nhién liéu phun cang toi; thanh phan peroxyd
cang nhiéu thi nhién liéu cang dé bdc hoi.

D6i voi dong co 6 t6 - may kéo, thoi gian ctia mdi hanh trinh ngén, yéu cau vé nhién liéu
cao. Trong luong phan tir cua nhién liéu diesel nhe qua hay ndng qua déu _khong tot. Neu
TSXT cua nhién lidu thap: hdn hop bung chay cham, sinh ra g& may va chi tiét mau mon; néu
TSXT cao lam hén hop chay déu, dong co dé phat dong. Tuy nhién, tri s6 xétan qua cao lam
cho nhién liéu 6 trong luong phén tir 16n va viée bdc hoi kho khian. Anh huéng cua tinh chat
nhién liéu d&én cau than va dn mon kim loai: viéc két than trong dong co khong nhitng tuy
thudc vao cac nhan té 1am than chay khong hét ma con phu thudc vao thanh phin ban than cua
nhién liéu va mac do tinh luyén.

2.2. Tinh chit ciia m& ca basa.

Trang thai: m& cé ba sa thd gdbm 2 phén:
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« Phén dic: 10% (tam goi la mo cé basa)
« Phin 16ng: 90% (tam goi 1a du c4 basa)
M& cac ¢ mdt s6 chi tiéu gan gidng v6i dau DO. Két qua phan tich m& cé basa [3] c6 mot
sO chi tiéu nhién lidu duoc xac dinh tai Trung tim nghién ctru va phat trién ché bién dau khi
(RDCPP) cho ¢ bang 1.

Bang 1. Tinh chit cia m& c4 basa nguyén chfit dugc phan tich tai Trung Tam
Nghién Ctru va Phat trién Ché Bién Dau Khi (RDCPP)

TT Chi tiéu phan tich Don vi do Phwong phap thir Gia tri
1 | Ty trong 6 15°C g/cm’ ASTM D1298 0,917
2 | Ham luong luu huynh % khoi luong ASTM D4294 0,034
3 | An mon 14 dong ¢ 50°C sau 3h - ASTM D130 la (N°1)
4 | Do nhét & 40°C cSt ASTM D445 26,88
5 | Nhiét d¢ bat chay cdc kin °C ASTM D93 78
6 | Diém chép chay °C ASTM D97 21
7 | Ham luong tro % khoi luong ASTM D82 0,0063
8 | Ham luong nuéc % thé tich ASTM D95 0,15
9 | Ham lugng tap chat % khoi lugng ASTM D473 0,0045
10 | Nhiét lugng chay kl/kg ASTM D4809 39849
11 | Chi s6 axit mg KOH/g ASTM D974 2,0
12 | Ham luong Nito % khdi lugng 0,0815

Nguon [3], [4]
2.3. Danh gia cac chi tiéu nhién li€éu m& ca trén dong co diesel
Xét vé phuong dién nhién lidu dong co thi sy khac nhau co ban giita m& c4 va dau diesel
(DO) 1a d6 nhét (bang 2). M ca cd dd nhot cao, anh hudng x4u dén hé théng ca”ip nhiét, qua
trinh phun - chay. Do vy, khi sir dung nguyén gbc m& c4 1am nhién liéu thi dong co Diesel
hoat dong kém hi¢u qua.

Bang 2. So sanh nhién liéu diesel va m& ca basa nguyén chat

Tiéu chudn nhién liéu diesel ¢ Viét Nam theo TCVN 5689-1997, (xem [6]) Mo
Mirc quy dinh cho dau ca
Phuong
A bon . > DO basa
TT Chi tiéu . phap thu 7 7
vi do Chat lugng Chat
ASTM \
thudong lugng cao
1 | Tri sb xétan (TSXT) D 976-91 min 45 min 50 -
Ham luong luu huynh %kl | D129-91/| max 1,0 max 0,5 | 0,034
D 2622
3 | Nhiét d6 chung cat 90% thé | °C D 2698- max 370 max 370
tich 95
4 | biém chdp chay coc kin °C D 93-94 min 50 min 60 78
5 | D6 nhét ddng hoc & 40°C cSt | D 445-94 1,8-5,0 1,8-5,0 26,88
6 | Can cacbon cua 10% chung | %kl | D189-95 min +9 max+5 -
cat
7 | Diém dong dic: Phia Bac °C | D97-93 max +5 max +5 -
Phia Nam max +9 max +9
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8 | Ham luong tro %kl 0,01 0,01 0,006
3
9 | Lugng nudc va tap chit co | %V D 2709- max 0,05 max 0,05 | 0,155
hoc 93
10 | An mon la dong & 50°C sau | - D130-79 | max N°1 max N°l | max
3h N°1
11 | Mau sic ASTM D 1500- | max2,0 | max2,0 -
91
12 | Khéi lugng riéng ¢ 15°C kg/l | D 1298- 0,82-0,87 | 0,82-0,87 -
90

duoc quan tm trude tién, cac giai phap 1am giam d6 nhot gdm:

- Phuong phép siy néng

- Phuong phap pha loang
- Phuong phép nhiét phan (cracking)

- Phuong phap ester hoa

- Phuong phap thuy phan.
Trong nghién ctru nay dung bién phap pha loang mé ca voi dau Diesel theo cac ty 1& khac
nhau theo mau thir nghiém DO - m& ca basa cho trong bang 3.

Bang 3. Thtr ty cac mau thir nghi€ém nhién liéu DO- M& ca basa

TT | Tilé pha % DO & % mé cd | Tén miu
1 100% DO & 0% md ca MO
2 90% DO & 10% md ca Ml
3 80% DO & 20% md ca M2
4 | 70% DO & 30% md cé M3
5 60% DO & 40% m& ca M4
6 50% DO & 50% m& ca M5

Trong cac giai phap xir Iy m& ca dé tinh chit cta n6 gan véi dau DO 1a giam d6 nhot can

Véi cac mau pha tron ndy, tién hanh kiém tra d6 nhét va kha ning tao bot, thir mot sé chi

tiéu dé so sanh vai nhién liéu diesel theo TCVN 5689-1997.

2.3.1. P§ nhét cac miu nhién lidu thir
S6 lidu do dac do nhét cac mau nhién liéu thu dugc thuc hién tai Trung tam hoa dau - bai
hoc Cong nghiép Tp. H6 Chi Minh cho ¢ bang 4 va do thi hinh 1.
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Do nhot(mm2/s)

-10 0 10 20 30 40
Ti le pha%DO

Hinh 1. D6 thi so sanh d6 nhdt cac mau nhién lidu

Bing 4. Do nhét cac mau nhién liu thir

TT Til¢ pha % DO Tén miu Po nhét dong hoc, mm?/s (sCt)
1 0 MO 4,0
2 10 Ml 4,588969823
3 20 M2 5,426470588
4 30 M3 6,814422057
5 40 M4 8,160427807
6 50 M5 9,978401728

2.3.2. Kha nang tao bot

Kha néng tao bot quyét dinh tinh én dinh cua nhién liéu vé mat cung cép luu lugng phun.
Néu nhién liéu dé tao bot, khi dong co lam viéc s€ cd bot trong duong 6ng nhién li€u va dong
co hoat dong khong 6n dinh hodc chét may. Kiém tra kha ning tao bot dé c6 giai phap han ché
su tao bot.

Phuong phép thir kha ning tao bot: ding may khudy mau thir 15 phat ¢ tbc d6 nhat dinh;
quan sat va do thoi gian mau thir hét bot (xem mau hinh 2, 3 va két qua kiém tra thoi gian hét
bot & bang 5).

Tuy nhién, cac mau nhién liéu khong tao bot qua muc trén dong co dang hoat dong, nén
déu co thé str dung dugc. Néu sir dung trén xe 0 t thi can phai lam cac vach ngin trong thing
chtra dé giam kha ning tao bot.

2.3.3. Thir nghi¢ém dic tinh chi tiéu nhién liéu hén hgp DO - mé c4

Thi nghiém do cac chi tiéu vé cong sut - tiéu hao nhién liéu d3 duoc thuc hién véi cac
mau nhién liéu M0, M10, M20, M30, M40, M50 trén bang thir dong co tai Phong thi nghiém
Pong co - O 6, Pai hoc Bach khoa TP. H6 Chi Minh.
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Méi pha vao Lic déu Sau 2 gio
Hinh 2. Anh mu thir kha ning tao bot
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Hinh 3. Db thi so sanh kha ning tao bot trong cic mau thir

Bang 5. So sanh thoi gian hét bot cuia cac mau nhién liéu thir DO - m& ca

Miu thir Thoi gian khuay (phit) Thai gian hét bot ()
MO 15 105
M1 15 110
M2 15 113
M3 15 118
M4 15 120
M5 15 124

2.3.4. So sanh cdc dic tinh chi tiéu nhién li¢u DO - mé cdc basa

Dong co thtr hicu VINAPPRO- DF120, san xuat tai Viét Nam- 1a loai dong co dang dugc
st dung kha rong rai trong nong nghiép va van tai duong séng.

Céc thong s6 chinh cia dong co VINAPPRO- DF120:

- Buong kinh xylanh, mm: 72 - Ty s6 nén: 17,7

- Hanh trinh piston, mm: 96 - Loai budng chay: phan cach

- Dung tich dong co, cm’: 391 - Lam mat: bang nude

- S6 xi lanh: 01 - Cong suét dinh mic, 12 /2400
ML/v/p:
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2.3.4.1. Cong sudt djng co

Thtr nghiém do cong suét dong co trén dugc thyc hién cho cac mau nhién liéu M0, M10,
M20, M30, M40, M50. Tu két qua tht nghiém, v€ dugc cac dudng cong dd thi dic tinh cong
suét ctia dong co khi sir dung cac mau nhién liéu nay (hinh 4).
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110 b
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2400 2500 2600
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Hinh 4. D6 thi so sanh cong suat dong co giita cac mau nhién liéu thir (DO - m& ca)

2.3.4.2. Sudit tiéu hao nhién ligu

Song song véi viée do dac cong suét, tién hanh do tiéu hao nhién lidu cho cic mau nhién
liéu. Suét tiéu hao nhién liéu cua dong co khi sir dung cac mau nhién liéu thir duoc biéu thi
(hinh 5).

Sau khi do dac cong suét va sudt tiéu hao nhién liéu, chung toi kiém tra lai tinh chét nhién
liéu cho miu thir M4 tai Trung tdm K§ thuat Tiéu chudn do ludng chat lugng 3 (Bién ban sb
2133DK6 ngay 16-10-2006), két qua cho & bang 7. Mau thir M4 (60% DO va 40% md ca) co
nhiéu chi tiéu phu hop.

2.3.4.3.Tinh nhién liéu ciia mau M40

Bang 7. Két qua thir nghiém tinh nhién liéu ctia mau thir M40

TT Chi tiéu Phuong phap thir Két qua
1 | Db nhdt ddng hoc ¢ 40°C, mm?/s ASTM D445-03 8,800
Nhiét lugng, MlJ/kg (kcal/kg) ASTM D240-00 42,94
(10255)
3 | Chi sb xétan, ASTM D976-91 49
4 | Nhiét d6 chdp chay coc °C ASTM D93-02a 67

Trang 52




TAP CHi PHAT TRIEN KH&CN, TAP 12, S0 14 - 2009

kin,
5 | Ty trong & 28°C, g/cm’ ASTM D4052-96 0,8695
6 | Tri s0 axit, mg KOH/g ASTM D974-02 2,0
7 | Ham luong nudc tinh theo | % ASTM D95-99 Khong co
khoi lugng,
8 Hém lugng tro tinh theo | % ASTM D482-03 <0,001
khoi lugng,
de, 460+ : : : : :
g/(ML.n) | - 90% DO
a0l 100% DO
1 0% DO
420+ 70% DO
1 /. 60% DO
100 ©-80% DO
380
360 4
G L) [ O S e s SRR SR SO ST S
3120 p——————
1700 1800 1900 2000 2100 2200 2300 2400 2500
ne, vonag/ phat
Hinh 5. D4 thi suit tiéu hao nhién liéu dong co theo cac mau thir DO - m& ca
3. KET LUAN

Qua két qua phan tich cho thdy khi thir nghiém dong co voi mau nhién liéu M40 cho dat
cong suét cao trong mién c6 moén men 16n - 1a mién hay st dung ctia dong co va suit tiéu hao
nhién liéu thap. Diéu nay c6 thé dugc giai thich:

1- Trong m& c4 c6 ngdm oxy, gitip qua trinh chay tét hon.

2- D6 nhét tang dan tir M10 dén M50. D6 nhét gop phan tao tia phun di xa, tao ap
luc phun 16n 1am tia phun toi hon.

3- Tri s6 xétan cao 1am thoi gian tré chay ngin, trong mau nhién liéu M40 khong
¢6 thanh phan nudc va tap chit.

Mot s6 chi tiéu nhién liéu cia mau thir M40 nhu: ty trong, TSXT, nhiét 46 chdp chay coc
kin gan voi dau diesel theo TCVN 5689-1997.

Dé nghi tiép tuc nghién ctru cac giai phap giam d6 nhét moi va nghién ctru thanh phan khi
thai khi sit dung m& ca 1am nhién ligu.
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USING OF THE ESTERIFICATING FISH FAT AS DIESEL FUEL

Nguyen Huu Huong® , Nguyen Pinh Hung”, Nguyen Van Sy®
(1) University of Technology, VNU-HCM

(2) Ho Chi Minh city University of Industry

ABSTRACT: Research to use silver fish fat as fuel for engine in order to exploit fuel
domestic source, aims to add new fuel for engine and reduce price in fuel import from oversea
in fuel field is very important. This performance is not only national security energy but helps
to cause the job for workers. The paper introduces the experimental research results on Diesel
fuel by mixing of the silver fish fat and Diesel Oil (DO) with good character and promises on
using it

Keywords: Fish fat, Diesel oil (DO)
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