CHAPTER IV
RESULTS AND DISCUSSIONS

4.1 Identification of Individual &'dphydes and Ketones.

HPLC was used 2= ss 01’ 1 aldehydes and ketones . It
were analysed by fo=__ — fveqwif e - 7 rophenylhydrazine to 2,4-
dinitrophenylhydraz 7/ were identified by
comparing with chr fi=3. M formed derivative with

2,4-dinitrophenylhy” 47 & §F [ N\ NN sample and standard are
' ‘ 2.4 dinitrophenylhydrazone
:ble 4.1as follows.

shown in Figure

derivative were ind#

-
qu”qlaﬂg~ﬂ
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- wiv.aurs

Figure 4.1 HPLC Chromatogram of standards.
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iZ. 63

ram of sample

Bundards and sample

d
Aldehydes a4 P2 (min.)

ketones
p -»‘ _H- w Sample
Fonnalﬁw H - 11 b 4.53
Acetaldehyde €543 @& | _ Q554
YA IU LN TINER )
Propionaldehyde 7.18 7.36
Crotonaldehyde 8.43 8.69
2-Butanone 8.89 9.09
Benzaldehyde 9.98 -
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4.2 Effect of Engine on Exhaust Emissions.

The two parameters effecting the engine performance are spark
timing and speeds. In this study, gasoline base from PPT was chosen to

investigate these two parameters.

4.2.1 Effect of Spar

To study the — arsg tin; __=_._1‘ aust emissions, the engine
speeds was fixed at 15 ‘ A\ varied to be 5, 9, 10,and
15 °BTDC. The am, AR
The results obtained

Table 4 g A W I®in exhaust emission.

Hydrocarbons

(ppm)

Timing
(°BTDC)

110
110
120
140

fl € N- [
| LY L d
s HAN® C

0 L

The data in Table 4.2 sh€w the relatieaship betweerispark timing and
%Wﬁl@oﬁoﬂﬁ BN JTHBIAE Boveen span
and concentration of hydrocarbons. The spark timing at 9 “BTDC

was lowest,0.72 percent volume carbon monoxide and 100 ppm
hydrocarbons. Thus, spark timing of 9 °BTDC should be appropriate to be
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used in the next experiment because it could be observed that the content of

carbon monoxide and hydrocarbon are best at this timing.
4.2.2. Effect of Engine Speed.

In the study of the effect cf i vine speed on exhaust emission,

engine spark timing was fixy and engine speed was varied to

be 1000, 1500, 2000, J-SSCAF500

The percent vo__m C O AN ation of hydrocarbon were

\ Bcsion from gasoline base at

measured and recor

Table 4.3 Th:

various operating Spe

Speed Hydrocarbons
(rpm) (ppm)
1000 110
1500 w2 30
2000 40

2500 50
3060 : 60
| ﬁ " ‘ . 1 o N i W 3

[
o L) ¢ o

The data in Table 4.3 véére plotted & show the relgtjonship between

AR BRI AR RYAR Y e

betwden engine speed and concentration of hydrocarbon in Figure 4.3-4.4,
respectively.
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B 1000

B 1500

[ 2000

2500

Carbon monoxide (%vol)

' @ 3000

e

Hydrocarbons (ppm)

Gasoline base blands LZa195 (ppm)

ﬂuﬂ m&m Wb dcdvons
9 RADATRURARRENA L 15 o

umle of carbon monoxide and 30 ppm concentration of hydrocarbons.
The carbon monoxide and hydrocarbons were significantly increased with

increasing engine speed.
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4..2.2 Effect of engine speed on individaul aldehydes and ketones.

In studying the effect of engine speed on individual aldehydes and
ketones, the gasoline base was used in testing. The concentration of

aldehydes and ketones were measured and recorded in Table 4.5 as follows.

¥

Table 4.4 Conce ohydes and ketones in exhaust

aro S eetng speeds.

emission from gasolin. Sesg

a—

Crotonald | 2-Butanone

(mg/m’) | (mg/m’)

Speed Formald
(tpm) | (mg/m’;

1000 1.00 0.99 1.87
1500 0.77 1.04 1.97
2000 1.54 4 1.56 3.63
2500 1.55 0.92 3.70

4.40 6.00

3000 2.71

The datafed— < c relationship between

-
!

engine speed "". ¢ lehydes and ketones in

AULININTNEINS
RININIUNRIINGIAY



43

——
'E‘.‘ 8 B Formal
=
E‘ 6 1 B Aceual
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= i [ Propional |
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g [ Crotonal
o 0

B MEK

Figure 4. w:hydes and ketones

The Figure 4 speed on aldehydes and

ketones. The trend . f carbon monoxide and

hydrocarbons in Figure ##3
At the low engine s#757 id and cylinder walls were cold.
2 zombustihl AL nust be vaporised the

Y £ ‘ in the ignitable range.

In order to fo

so that vapour-ai

Since only part o4y L:1-rich by choking. The

mixture that enters t‘tﬁnmbumon clfefmber un chnked-carhurettnr
condition vﬁ auﬂl d the exhaust will
have a high concentration of C@ and HC wﬁ, some of the gJC coming from

AR TIIRE e

dunng e exhaust stroke.

e fuel was vaporised the

In a throttle-controlled engine the intake manifold pressure increases
as engine speed increases. This increase in manifold pressure causes some
of the fuel vapour in the vapour-air mixture in the manifold to condense out

before reaching the cylinder causing the mixture actually reaching the
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cylinder to become momentarily lean. The opposite effect can occur, of
course, when manifold pressure decrease. To compensate for this
condensing effect with increased engine speed the carburettor has a fuel
pump that, when the throttle is depressed, sprays additional gasoline into
the carburettor. The quantity of fuel sprayed into the venturi has to satisfy

both cold as well as warmcd-u‘ engine operating conditions, and was

usually adjusted for cold ¢ The effect of this momentary rich

mixture was an increa < e formation of aldehydes and

s

Moarison of the exhaust

emissions obtainedffo Jf fhioliai g ne base that was blended

with dispersant. Conghn fht! 1 190 M varied between be 300.

400, 500, 600, and 70(fFpy 7z :; = :s W exhaust emission such as

carbon monoxide, hydmgs
-

and ketones were measured

4.4.1 Effect of 154 X hydrocarbons.

. dF

In studying temgffect of disgessant in gasoline engine on carbon

monoxide ﬂd“&l@ﬂﬂeﬂ wlﬂ Qﬂ@ at 9 °BTDC and

engine speeﬁ! were varied to gpe 1000, lﬁ}, 2000, Zﬁﬂ&and 3000 rpm.

RN HRATUUNIGAYAR B

easured and recorded in Table 4.6-4.7.
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Table 4.5 Carbon monoxide in exhaust emission from gasoline fuel with

varied concentration of dispersant.

Table 4.6 Hydrocar

concentration of dispe#a

Concentration of dispersant Carbon monoxide (%vol)
(ppm)

1500 2000 2500 3000
(rpm) | (rpm) | (rpm)

000 0.65 0.76 131

300 0.52 0.74 125

400 S 052 | 0.77 1.19

500 0.53 0.74 1.04

600 .59 0.82 133

700 .62 0.84 1.32

qma\an‘szﬁiéim'm

2500 | 3000

(rpm) | (rpm)
50 60
Qs 50 60
am
40 50
40 50 60
40 60 70
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The data in Table 4.6-4.7 were plotted to show the relationship

between concentration of dispersant in gasoline fuel with percent volume of

carbon monoxide and concentration of hydrocarbons to give grapbs in

Figure 4.6 and 4.7, respectively.

Hydrocarbons (ppm)

1.4

1.2 ki) A
2 1
£
g 08
b
£
g2 086
‘E 0.4
L&)
0.2
0
BO-000
LN cem)
Figure 4.6 Effect c T isp® sant on carbon monoxide.
120
—
e —e— 1000
— & — 1500
— -4 - 2000
-~ 2% --2500
— % — 3000

BO-000 BO-200 BO-400 BO-500 BO-600 BO-700
Gasoline base blended LZ8195 (ppm)

Figure 4.7 Effect of concentration of dispersant on hydrocarbons.
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Figure 4.6 show the effect of ccncentrati;:m of dispersant in gasoline
fuel on carbon monoxide. With concentrations of dispersant at 300 ppm to
500 ppm, the percent volume of carbon monoxide was significantly
decreased with increasing concentration of dispersant., after it was

significantly increased with increasing concentration of dispersant. The

trends for hydrocarbons in Figure 4.7 were similar to carbon monoxide in
: | ‘

Figure 4.6

4.4.2 Effect o —and ketones.

In the studyir : | msasoline fuel on aldehydes
and ketones. The vaf' : , AN Y §re similar to those used to

The data in tahle 44
concentration (AdEEEEEEI—— ‘th concentration of
formaldehyde to _F

show the relationship between

4 !._ Wvely.

ﬂUEI’WIEWI"iWEI’]ﬂi
qmmﬂ‘mummmaﬂ
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Table 4.7 Concentration of formaldehyde in exhaust emission with varied

concentration of dispersant.

Concentration of dispersant Formaldehyde (mg/m’)
(ppm)
1500 2000 2500 3000
(rpm) | (rpm) | (rpm)
000 1.54 1.55 2.71
300 1.38 1.37 1.477
400 126 | 1.80 | 194

500
600

Concentration {mgfcu.m)

1.03 1.20 1.85
217 2.20 240
2.06 2.21 2.37

— - 1000

— | — 1500

- = o - - 2000

— 3 — 2500

—— 3000

awmmmwﬁwﬂﬂ NY

Gasaline blended LZ8195 (ppm)

Figure 4.8 Effect of concentration of dispersant on formaldehydes
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Figure 4.8 shows the effect of concentration of dispersant in gasoline
fuel on formaldehyde. With a concentration of dispersant of 300 ppm to 400
ppm, the concentration of formaldehyde was significantly increased with
increasing concentration of dispersant. At 500 ppm it had decreased, after

which it was significantly increased with increasing concentration of

dispersant.

Acetaldehyde :

The data in Tole s the relationship between

Fr

concentration of - . with concentration of

acetaldehyde to give | wectively.
Table 4.8 Concentyfi Jf JF ac i ‘ W Mist emission with varied

concentration of disty,

Concentration of dispersarfziid /i etaldehyde (mg/m")
(ppmigA A £

F_z_l, i.,',, 0 | 2500 | 3000

1piL, rpm) 1) m) | (rpm) [ (rpm)

1.65 1.72 1.78 1.90 2.49

Eimrw T R
&.50 1.57 ‘.}.58 191
qmmmmum@hmaxa
600 1.55 1.91 1.16 1.50 193

3.08 2.25 3.97 3.50 369
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4 L.
— — - — 1000
E q
o @ B - 1500
(5]
B
s g e i — A — 2000
§ 2 o |
g Fremeg o — % - 2500
= 3
S 1 ! .
s —%— 3000
S

0

BO-000 : e, O 200 BO-700

S sant on acetaldehydes.

Figure 4.9 sho 5 e =1 Won of dispersant in gasoline
: dispersant at 300 ppm to 500
ppm, the concentration ¢ Ef‘@ avas significantly decreased with
increasing the (2da phjat it was significantly

increased with i 5’:_ .

"""‘““’“"’H"i’im NYNINYINT

The da in Table 4.9 shpw the relatjgnship betweeg goncentration of

e ANTUUBATNHAGT o o o

graph Figure 4.10.
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Table 4.9 Concentration of propionaldehyde in exhaust emission with

varied concentration of distpersant.

Concentration of dispersant Propionaldehyde

(ppm) (mg/m?’) .

100 1500 2000 2500 3000

\ m) | (rpm) | (rpm) | (rpm)

000 0.22 0.29 0.98

300 — 070 | 058 | 0.60

400 e, 0.48 | 0.56 | 069

500 0.48 0.51 071

600 0.53 0.47 0.73

1.17 1.87

E 12 1 i — - — 1000
Ei 2': T — & - 1500
*g 1.5 N - =& - - 2000
14 — X — 2500
§ 0% —%— 3000
o ety

oty

Gasoline blended LZ8195 (ppm)

Figure 4.10 Effect of concentration of dispersant on propionaldehyde.
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The Figure 4.10 show the effect of concentration of dispersant in
gasoline fuel on propionaldehyde. With concentrations of dispersant of 500

ppm or less, the concentration of propionaldehyde changed little.

Crotonaldehyde :

The data in Table 4. to show the relationship between

concentration of dis ¥ fuel with concentration of

Table 4.10 Concent € A1 fc }1 NN, cxhaust emission that was

Concentration of dgbe & | , 4, : onaldehyde
(ppm) (mg/m’)
2000 2500 3000

(rpm) | (rpm) | (rpm)

£ 56 0.92 4.40

". 6 1.68 | 3.30
— WMoz | 149 | 137
én fa | 082 @ 0.99 1.36 | 0.62 1.99

WEINBNAT W&J']ﬂvﬁ Las | L

700 @.22 3.71 |gy3.76 | 4.37
NN Y4 ‘|‘r" A TRIMINR I
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Concentration (mg/cu.m)
L

2 ;
| = 3= 2500
1 :3
, | —%— 3000
BO-000 BO-700
Figure 4.11 Eff JF « JF Pt | WMt on crotonaldehydes.
Figure 4.10 sh = E M centration of dispersant in

gasoline fuel on crotonalds- sncentrations of dispersant of 300

e :"_i;_;r:._t:, L #

ppm to 500 pp( & J£ijyde was significantly

decreased with S48 :*'. sant, after that it was

@ UHINENTNYIN
FRARIN TUUNAIRE AR v

conceflitration of dispersant in gasoline fuel with concentration of

2-butanone to give the graph in Figure 4.12.
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Table 4.11 Concentration of 2-butanone in exhaust emission with varied

concentration of distpersant.

Concentration of dispersant 2-Butanone
(ppm) (mg/m’)

1500 2000 2500 3000

(rpm) | (rpm) | (rpm)

3.63 3.70 6.00

4.46 7.89

4.04 3.33

2.41 4.59

0.97 3.99

11.98 | 10.98

12
E s ;— - — 1unn?
E; 4 - 8- 150(1"
E

& B | ==& --2000|
g : |
g | —¥— 2500

2

Y INENSNEINS

QRTRINIAURTING THY

Gasoline blended LZ8195 (ppm)

—3%— 3000 |

Figure 4.12 Effect of concentration of dispersant on 2-butanone.
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The Figure 4.12 show the effect of concentration of dispersant in
gasoline fuel on 2-butanone. The trends of 2-butanone were similar with

crotonaldehyde in Figure 4.11.

Total aldehydes and ketones:

The data in Table 4.12 | to show the relationship between

concentration of dispers engine speed with
concentration of totak ive histograms in Figure

4.13-4.14, respectiv

Table 4.12 Conceiiur? #81 ' 0 R wione in exhaust emission

with varied conc

Concentration of disiy \ rhydes and ketone

(ppm) (mg/m’)

500 | 2000 | 2500 | 3000

A AG) | @pm) | (pm)

000 %4 BC)5 | 836 | 16.58
300 U 65 |#h76 | 9.59 | 1559

éﬁhﬁﬁﬂﬁﬁ“ﬁﬁﬁ?}% iiii yol

@.65 L 14.48 10.16

qmmmmu AANHARD: | =
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e B 1500
E 15
5 [ 2000
E = £ 2500
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[¥]
& 54 B 3000

0 -

B0-600  BO-700
Figure 4.13 [é¥e 40 §F Eiei(~ AN ™t on total aldehydes and
The Figure 4.1 k== -; S Woncentration of dispersant in

gasoline fuel on total als ﬁ-@' ane. A concentration of 500 ppm

corresponded t{ ¥ i1y B fSjccept for the 3000 rpm
engine speeds. Vgr .‘ X ho ppm to 400 ppm the
total aldehydes a}| | ketone - an— stant |.fter the concentration of
total aldehydes anddc ne was signifipantly increased with increasing the

mnwmﬂﬁ%i ANUNINEINT

lspersants currenge in use are repa:ed from pulwsobutylenes

ARSI AN
n ga#oline. The heavy components in gasoline retarded oxidation, causing

pollutants to increase occured with fuel that had the higher concentration of

dispersant.(22)
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The concentration of dispersant at 500 ppm corresponds to the lowest
pollutants in exhaust emission. Comparison effeciencies between gasoline

base and blended 500 ppm dispersant gasoline are shown in Table 4.13

Table. 4.13 % Change of pollu

tant at 500 ppm dispersant
’ 1

it at 500 ppm dispersant

speed(rpm) ' ~ HigcH
‘ 7 m¥  Aldehydes and ketone

1000 -32.44
1500 -12.88
2000 -29.67
2500 -36.63
3000 -35.28

AULINENTNEINS
RININIUNRIINYIAY
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