CHAPTER 5
RESULTS

According to the previgus chapter, the results of S and Pb

analysis are as follos

5.1 Sample-Sourcesi

Fig. 5.1 'I'he spectra of white oil wigh different gource-to-
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The graph in Fig. 5.1 shows that the acrylic cylindrical
tube 9 mm. is appropriate to be used for the S analysis. The
height of Fe-55 is 6.5 mm. and the appropriate cylindrical tube,
covering t.he source, is 9 mm. high, therefore, the optimum

distance is 2.5 mm.
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5.2 Ener ibrati

Table 5.1 The relation between the fluorescent X-ray energy

and the LLD level of the SCA.

Fluorescent Erigrg# #| ) LLD Peak count rate

X-ray

: cps
S K X-raysw, 597
Ar K X-ia . v T e 302

Fe K X

1.4 ——

1.3
1.2 -
1.4 =
1.0 —

3 ﬂﬂﬂ?ﬂﬂﬂ’iwmﬂ’i

0.7 -

Count par sec,
(Thousands)

T Y T T PP TP TP PRr T [ re Al bl st AR AR Bk et b s

0.05 0.80 1.55 2.30 3085 3.80 4 .55 530

Fig. 5.2 ¥-ray fluorescence spectra of S, Ar, Fe, Ni, Zn, As

and Pb obtained from the SCA.
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5 content

% wt.

0.20
|

q
0.75
Standard No.3 2382 2372 | 2390 2381 1.05
Samples |Diesel oil Neo.l 2212 | 2200 | 2200 2204 0.385
Diesel oil No.2 2250 | 2248 | 2262 2253 0.569
3 Diesel oil No.l 2255 2243 2233 2243 0.532
Diesel oil No.4 2205 2202 | 2195 2200 0.370
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Table 5.3 Comb #iS0R Of § CONEENE AMJEAEIAE e oils obtained

from th ; and Pb a "?zer.
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5.3 Lead Content in the High Octane Gasolines

Table 5.4 The relation between Pb content in the high octane

gasolines and the count rate in 300 sec. using the SCA.

Count rate in 300 sec. Pb content
. 3 average gm/1
Standards 00 Vil nilc AV 14 1205 1212 0
1259 1265 0.15
1344 1349 0.25
1370 13686 0.30
: i 1422 1417 0.415
1 - - ‘. % i
Samples .-,- =’ ‘-' by p 135 1384 1389 0.353
1446 1442 0.455
1458 1465 0.499
1410 1411 0.395
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Fig. 5.5 The calibration curve showing the relation between
count rate in 300 sec. and Pb content in the high

octane gasolines using the SCA.
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Comparison of Pb content in the high octane gasolines

obtained from the SCA and the S and Pb analyzer.

Pb content (gm/l)

% Deviation

Lhanne

+1.146
+0.887
+0.808

+1.023

Voltage Output Voltage Output|
5’ 1600
iﬂﬁﬁﬂhﬂﬂ wjnfiﬁ
7.22 1800

ﬂ :

RIASN TﬂJ mm i ?Jv'%ﬁ Bl ew
3.85 : 2000
4.30 1100 8.53 2100
4.72 1200 8.98 2200
5.16 1300 9.42 2300
/5,55 1400 9.80 2400
5.98 1500 10,00 2450
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236.89 X + 80.20
1.0000

Fig. 5.6 The relatfor

output.

Table 5,7 The stahility of the amplifier gain.

M)

0.45 3.0 6.67

’ 0.60 4.0 6.67
0.75 5.0 6.67
0.90 6.0 G.67
1.08 7.0 6.67
1.21 B.O 6.61 ]
1.36 9.0 6.62
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5.4.3 Linearity of Voltage Discriminators

Table 5.8 The relation between wvoltage from a pulser and voltage

discriminator of the two channel analyzer.

e

91

9.50 9.48 | 9.45 | 9.46 | 9.44
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Fig. 5.8 The linearity of the voltage discriminators.
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Fig. 5.8 (continued)



5.4.4 Energy Calibration of the Two Channel Analvzer.

Table 5.9 The relation between the fluorescent X-ray energy
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and the LLD level of the two channel analyzer.
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Fig. 5.9 X-ray fluorescence spectra of S, Ar, Fe, Ni, Zn, As
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Fig. 5.10 Energy ¢ Loy, “cdibe of §tWo channel analyzer.

Table 5.10 The pélation between S contentl in the diesel oils and
the colmt, rate in 30Qusec. using the two channel

ﬂumwﬂmw N3

¢ cmmtrﬂpinamm.ul . S content
QW’l NI L L R G
s White oil (Blank)|6982 | 6944 | 6931 | 6952 | 6933| 6948 0.20
Standard No. 1 |7330 | 7284 | 7353 | 7291 | 7292 | 7289 0,50
Standard No. 2 |7583 | 7583 | 7561 | 7569 | 7572| 7573 0.75
Standard No. 3 T909 7921 7889 7918 7913 7931 1.05
Samples |Diesel oil No. 1 [7102 | 7131 | 7111 | 7120 | 7099 | 7114 0.345
' Diesel oil No. 2 |7388 | 7351 | 7375 | 73704| 7375| 7372 0.571
Diesel oil No. 3 | 7339 Taag T334 T343 T368 Ta54 0.556
d Diesel oil Mo. 4 | T2E8 Ti141 T186 7197 T170 T184 0.406
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Fig. 5.11 The cal g the relation between
the cuunt_ - sec. and S content in the
. 7;”§ analyzer.

) "

'-iaael oils obtained

“ana P]ﬁﬁhe S and Pb analyzer.

Fuel oil ¢ s migant{!.wtl o/ % Deviation
Diesel No. 1 0.345 ) 0.378 _=B.73
Diesel Mo. 2 0.571 0.570 +0.17
Diesel No. 3 0.556 0.531 +4.70
Diesel No. 4 0.406 0.362 +12.15
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Table 5.12 The relation between Pb content in the high octane

gasolines and the count rate in 300 sec. using the

two channel analyzer.

Count rate in 300 sec. Pb content
1 5 |average | gm/l
Standards | Isooctane (Blan} @:;L:f\\"« 7 7702| 7711 | 7710 0,00
Standard No. | | 7897 | 7905 | 7884 0.15
S anidird 8019 | 8020 0.26
Standard 8093 | 8081 0.30
Standard Neff | A 8222 | 8228 0.415
Samples |Gasoline 8078 | 8077 0.296
Gasoline No gess| 8277 | 8281 0.459
Gasoline No. 8343 | 8350 0.514
Gasoline No,

8.3 —

501 X «+ 7704.926

=] 0.2
Pb content (gm/1) ‘

0.4

Fig. 5.12 The calibration curve shnwing' the relation between

the count rate in 300 sec. and Pb content in the high

octane gasolines using the two channel analyzer.




Table 5.13 Comparison of Pb content in the high octane gasolines
obtained from the two channel analyzer and the S and

b analyzer.

Fuel oil Pb content (gm/1) % Deviation

samples Two c 5 and Pb analyzer

Gasoline No. 1 0.349 -15.18

Gasoline No., 2 0.451 +1.77

Gasoline No. 0.495 +3.83

Gasoline No.

o.391 +3.83

Fig. 5.13 Photograph shows two channel analyzer.
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