CHAPTER III

EXPERIMENTAL

3.1 Apparatus and instruments

. High Vacuur s

Edward =" _

2. Non-Diser-'f’

4. High perf4

3.2 Reagents and Their Baci¥

L. Fon:nal_ ’
s grade (36%); Merck

wﬁmanmmm
iwmmmumwma d

Propionaldehyde
Analytical grade (85%); Merck
5. 2-Butanone
Analytical grade (98%); Merck



31

6. Crotonaldehyde

Analytical grade (98%); Merck
7. Benzaldehyde

Analytical grade (99%); Merck

8. Acetonitrile

The specificatyf J1'0 gva <y ic k hown in Table 3.1. Prior to
testing, oil filter and elfhnsZzrrs 2 M changed. PTT VSH Performa

lubricating oil was used t! TN gdy. The test engine was run for

50 minutes with{tlias plljng commenced.

AX

v Corolla
U
Year ¢ - 198
q Ragidaatd AN E
' Displacement volume 1500
Fuel system Carburettor
Emission system Exhaust Gas Recirculation (EGR)
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3.4 Fuel Description.

The test fuels used in this study were unleaded gasoline base fuel
(ULG 98), delivered from Petroleum Authority of Thailand (PTT),and
blended unleaded gasoline base fuels with a dispersant additive. The
dispersant was commercially LU OL LZ8195 package at treat rates of 5

dosages, 300, 400, 500

#oom (v/v). The test fuels were

summarised in Table 2

2. Unleaded gasoline g #f 4 - - 95 (dispersant) | 300 ppm

| 3- Unleaded gasoliffS ' & y POt 125 (dispersant) | 400 ppm

4. Unleaded gasoline®: 4 .C195 (dispersant) | 500 ppm

5. Unleaded gasoline base £ 7 v 78195 (dispersant) | 600 ppm

6. Unleaded gasoline basiieei A il B3 195 (dispersant) | 700 ppm

,“"d'

3.5 Analysis of C O a.pd HC in Exhnust Emissmn (22)
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aust emission were measured with a Non-

T I S

blended with dispersant at each concentration
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6. Crotonaldehyde

Analytical grade (98%); Merck
7. Benzaldehyde

Analytical grade (99%); Merck

8. Acetonitrile

HPLC grade LRI F ) JMerck
9. 2,4-Dinitrog '

—
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10. Dispersar;
s

The specificatigfs i %%, Sown in Table 3.1. Prior to
testing, oil filter and engfice= - o1} changed. PTT VSH Performa
lubricating oil was used "_},w dy. ﬂe test engine was run for

50 minutes with (7 gl je commenced.

pE 7 - : yotg Corolla
Year 1983,
qmmmmum'mm@ d
Displacement volume 1500
Fuel system Carburettor
Emission system Exhaust Gas Recirculation (EGR)
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3.4 Fuel Description.

The test fuels used in this study were unleaded gasoline base fuel
(ULG 98), delivered from Petroleum Authority of Thailand (PTT),and
blended unleaded gasoline base fuels with a dispersant additive. The
dispersant was commercially LUB} ZOL LZ8195 package at treat rates of 5
dosages, 300, 400, 500. !, i ppm (v/v). The test fuels were

summarised in Table 3

2. Unleaded gasoline g f 5 = v W15 (dispersant) | 300 ppm

3. Unleaded gasoliffc 'ff f5 & )i "\ N3 15 (dispersant) | 400 ppm

4. Unleaded gasolin‘ I [ ¥ R22195 (dispersant) | 500 ppm

5. Unleaded gasoline bise Hemm s LZ8195 (dispersant) | 600 ppm

6. Unleaded gasa = TN 8195 (dispersant) | 700 ppm

3.5 Analysis of Cﬂ d HC in E:Ilaust Emlssmn. (22)

gum ﬂ‘iﬂ&l’]ﬂ’i

ust enussmn were measured with a Non-

S TR A

blended with dispersant at each concentration
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3.6 Analysis of individual aldehydes and ketones in exhaust emission.(21)

Measurement of individual aldehydes and ketones measurement were
made, by passing exhaust emission through 2,4-dinitrophenylhydrazine
reagent. Aldehydes and ketones have a carbonyl group that reacts with 2,4-
dinitrophenylhydrazine to give 2 4-dinitrophenylhydrazone derivatives,
which precipitated separatgs 1// gon. The residue was filtered and
dried, then dissolved in¥ " '
by HPLC. ~—

_All of samples were analysed

Control flow
rate pump

Y]

Figure =4 Schematic of sample collect®n for analysis.

e QA INENTNYINS
ARANIDINURIINYIE: e

V detector.. The instrument conditions are reported in Table 3.3
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Table 3.3 Summary of HPLC Condition.

Column:
Dimension 125x40 mm

Pack. Mat. Nucleosil 100 C-18

Condition:
Time (min)  Floy

(%) Acetonitrile (%) H;0

é 67 33

initial
8 67 33
9 85 15
15 100 0
18 85 15
19 67 33
20 67 33

UV-detector 365

3.8 Preparation of So

o
l-

V.
The reageliim = ophenylhydrazine

may be used for s fpreparation of derivatives o arhanyl compounds. 25 g.
of 2,4-dini ﬁ f of 95% sulphuric
acid in a 6%& mlm mﬂb‘]ﬁid the solution with
oL DR i) 01

Standard solutions of aldehydes and ketones were prepared by
injecting 0.5 ml of the aldehydes and ketones into vial containing the
derivatizing agent. 'l;he hydrazones precipitated from solution. The residue
was filtered and dried, then dissolved in 20 ml acetonitrile.. The
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concentrations of the stock solution were calculated from the density of the

aldehydes and ketones
3.9 Compound Identification.
The individual aldehyde

dinitrophenylhydrazone
theis HPLC retentic

jnd ketones were analyzed as 2,4-

lould be identifies by comparing
_chtained from known 24-
vde, acetaldehyde, acetone,

i benzaldehyde. The HPLC

wative standards is shown

dinitrophenylhydrazer
propionaldehyde crogg
chromatogram of 2 g

in Figure 3.2. The id is presented in Table 3.4

ﬁﬁﬁﬁﬁ%ﬁfwﬁﬁﬂw

.98

1 =74%5

J5
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Table 3.4 Retention time of standards

2,4-dinitrophenylhydrazone Retention time (min)
derivative of standards.

Formaldehyde 4.48
Acetaldehyde 5.43
Acetone 6.78
Propionaldgl 7.18
8.43
. AN '8.89
Benzal g o gf . . \ 9.98

3.10 .Calibratio®ar 4 £ fhi (2 Y% nu ketone concentrations

Standard soluf: et VA ’ » the same HPLC condition

and during the same ti P%, to construct the calibration

curve (Appendix B).

The c.un ratinn
F; .

J2/aust emission can be

expressed in mg

I volume sample (m”) = F x e

ﬂuﬂiﬁmﬁ“ﬁ"wmﬂs

= Concentratiorfof sample (zag/20ml)
QW'I a&ﬂfﬁmumqw'\a d
= concentration of sample (ppm)
20 = volume of sample (ml)

mg/m’ = Concentration of sample/Air volume of sample
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