CHAPTER 4

MATERTALS AND METHODS
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as follows:

4.1.3 ASypply ORTEC Model 456,

‘,‘! CANBERRA Model

2006E, Ampl:.f;l. t NORTHERN Model TN

* 1706 and TN 1314 i jfﬂ
M mtﬁr ORTEC Model 456,
Xe-filled de 1 2006 E,
@mﬁmmmw 411 gt

715, and NIM BIN ORTEC Model 4001 .
4.1.3 The detector chamber,

Xe-filled defadtor;

4:1.4 Radicactive sources: Fe-55 (7.4s108 Bq) and Cd-109
(7.4x10% Bq) annular sources,

4.1.5 Polyethylene sample holders for liquid samples,

4.1.6. Standard elements, as §, Ar (in air), Fe, Ni, 7n,

As and Pb.
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4.1.7 Aecrylic cylindrical tubes with inner diameter of
4.25 cm. and heights from 7 to 12 mm.
4.1.8 Oscilloscope TEKTRONIX Model 2465 A.

4,1.9 Pulser NT 1503 A.

4.1.10 -:.; i ieter Model ESD-9, 0-3000 V. ranges.

- +-, ’ IC ] oy it amples

4.1.15 gifie £ Afl 5 BpalyZetiofisthe Esso Standard (Thailand)

Model 100 and 102.

meamwmﬂ's“ sl

0.8 % arfon gas in air smet:.nea interfere aspem.all when sulfur

@WWW?WWW“ S
miflimize the interference. Firstly, the amplewmca—detectnr

is optimize in order to minimize the amount of air between t.he

sample and the detector. In this case the source can be plax:é:i

in close contact with the detector but the sample must be placed

some distance away from the source surface to obtain good excitation

and detection efficiency of sulfur fluorescent X-rays. In practice

the optimum distance can be determined from the ratio of sulfur

¥-ravs intensity to the corresponding background.
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Tangpoonpholvivat, K. (1986)7 found that the optimum distance
is 3 mm. for the S analysis. However, the optimum distance is

detected to confirm by the MCA.

When a Xe-STEDahockox ith an Fe-55, the escape
peak of Mn K X-ra¥® A dt,
and interfere
and prominent

scattering coeffig

For Pb analys: Xhe opt listance in the S analysis

freatly affect the

imeéptal proceduresis as follows:

ﬂumﬂﬂmwmm

Fe-55 annuldr source
e amam F0 BN TR e
l!'mld&r is then placed over the source. The sample holder containing
10 ml. of white oil which is used as the blank solution for the S

analysis is then placed above the tube.
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V. power supply
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Feadout spectros
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Detector Chamber

Fig. 4.1 Block di# Siral fluarescence analysis

.
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Fig. 4.2 Photograph showing XRF analysis using MCA.



-  Adjust the amplifier gain to get the favourable
spectrum and then measure the spectrum for 300 seconds. The
appropriate amplifier gain for a set ?f MCA and SCA in this

research is coarse gain = 40 and fine fain = 12.

Enerslf calibratiogl f g /Suand 'Phiaa } is using the SCA is
obtained from the {B11cws -v-; ards S, Ar (in air), Fe, Ni,

= 5 and Ar peaks, Fe-55 is
used while GA36

srcosciure 16N

.'I
i
W

Q/

‘ <
ﬂlg ?aniﬁm standard ‘eléménts
uaingviﬂut ) setting 0.05 volt and t increment 0.05
; A _

TRGINIUNNANINY,_ .

the energy calibration curve

appropriate LLD and AE setting for S and Pb analysis.

4.2.3 Sulphur and Lead Analyvsis with the SCA

8 K fluorescent X-rayvs are detected from 0.60 through
0.80 volt (LLD = 0.6 volt, AE= 0.2 volt) which i=s equivalent to

1.978 keV - 2.638 keV energy range and Pb L fluorescent X-ravs
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are detected from 3.50 through 5.55 volt (LLD = 3.50 volt,
4E = 2.05 volts) which is equivalent to 9.748 keV - 15.458 keV
enerdy range. The results are compared with those obtained the

commercial S and Pb analvzer of the Esso Standard (Thailand)

seconds.

Fig. 4.3 Picture of the SCA and the detector chamber,

- Plot the count rates against the S contents,
= Count the diesel oil samples for 300 secc. each and

determine the S contents usi ng the content calibration curve.
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- Repeat the above steps with the Pb standards with
contents of 0.415, 0.30, 0.25, 0.15, 0.0 gm/1, aﬁd the high
octane gasoline samples.

~ Analyse all samples using the commercial S and Pb
analyzer then compare the results.

4.2.4

After {J commercial S and Pb
analyzer their ofTié v E; s& ‘3igni Pl tly. Therefore,
two channel analyfe AF defigagd, condtmicted and tested in the

fﬂllowing_cundit s
(a) the high' voltage. i Supbly, providing the
u’mmtiﬂg bias for :;..L.- of 0-2500 \'Dlt.s,

(b) te of 100-500 times,

I
n*‘? zer, one for S

i¥

L
analysis, the oth fnr Pb analysxa,

f W‘H‘-ﬂﬁw gIN3

thﬂ low voltaq? power ly. pmovid

Wﬁﬁﬂ“ﬁiﬁ%ﬂﬂﬂﬁﬁﬂ
Hish_EgL;asg_EEug:_ﬁuEEix

By using the principle of HV. pPower supply in the
previous chapter, DC to DO converter and Voltage regulater
are constructed. The high voltage power supply unit is required

to test the linearity and ripple of ocutput voltage. By using the
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setup from Fig. 4.5, the linearity of HV. is determined by varying
thﬂ.diﬂ.]. and recorded the voltage output from electrostatic meter.
The result of linearity is shown in Table 5.6 and Fig. 5.6. The
ripple voltage of HV. output at 2500 volts, reading from an

oscilloscope shows that the ripple voltage is less than 200 mv.

V. Pover Supply

/

Fig. 4.4 Block diagram of -£h

preamplifier, t.ﬂ ad,]ustahla ga:hn and pulae shaping anp fier.
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Fiuser - : Azplifier ch .1 scilloscope

¢h,.2

The amplifier gafn afid £ fpuisedshaping are obtained by

wing.thg - s& hod o ”"'-5 ‘,.:7._-";.v ‘u ‘-1 w.l —-— am mch
time record the péalk fhe .'-',‘_ JNE © o lloscope. The

result is shown in

 main poi ingle channel analyzer

- iv

(SCA) is the lineafidy of voltagey level discriminator, so

o B U ITHSH IR
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-
Plusée ° haplifier - SCA, ched Oseilloscape
-
T ch |2

Fig. 4.6 Block diagram of the linearity test of the SCA.
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Setup the equipment as shown in Fig. 4.6, the linearity
nfLLDa:ﬂULDforeachchammlmnhetest.edwithawlaeras

follows:

= With the attenuagian switch to x10 and x10 and pulse
height control at 10,

i ‘L} ifier gain until obtain

ﬁl 1 of oscilloscope

Record the ving PH. for each
half triggeri _‘

linearity of ULD ¢bnifol e Widyles B PR. control in steps.
nemrdumrmdmgnuf A1&Ghf1e varying PH. for each HT.

is obtained.
The ;S;—_f—fff_f___—_rj frﬂn two channel

r

ﬂml.?zeraresh in Tablel and | 5.8 .

Timer

———

Fig. 4.7 Block diagram of the scaler and timer testing,
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Connect the system as shown in Fig. 4.7. Keeping a pulse
height control of the pulser constant at 2 volts. Increase the
set time, 1, 10 and 100 sec. In each of the set times, the scaler

is displayed the count of gﬂ. 500 and 5000, respectively.

4.2.5

relS by an SCA the a riate
1S by pprop

conditions, amplif] A A4 [opdratin age for detector, the ranges

of 5 and Pb X-ray 3 r detector dgeometry, are set

in two channel ana
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