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CHAPTER Il

METHODOLOGY

A detailed method of study is shown as the flow chart (Figure 2.1). It consists of

the following topics.

2.1 Field Study

This step was carriegeolit specifically for mapping the intrusive rocks distribution

N

-\‘% , tudy in laboratory which has

in the study area and comgar yusuk et al. (1995) in order to
find out field relationship a :
done during March 2002 agf | \* iled geologic map was prepared
from the result of the field evide CES, ¢ ' ngyusuk et al. (1995). The
intrusive rocks were categorized n.,,.:'.,,;-:‘; i € ces into four types, namely
gabbro, diorite, quartz diorite an ":-"’u. e te granodiorite, whereas Jungyusuk

et al. (1995) have reported diorite and hornblende-biotite

granodiorite. e

)
212 Sgn‘ple collection m
a v
Altogeth@huﬂ gmmsﬂtll jluﬂmn;ded 12 sampies of
e RS R T

each rock type. Their location are given in the map of Figure 2.2.
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Figure 2.2 Sample location map.
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2.2 Laboratory study

2.2.1 Petrography

2.2.1.1 Thin Section
The rock samples were slab-cut and prepared as thin section. The thin section

was usually set at 0.03 mm thick and covered with a covered glass. These thin sections

were used for mineral identification and‘ ral study by a polarizing microscope. The
text books include An introduction {0 the aing minerals (Deer et al., 1966), Atlas

of igneous rocks and thenr lextures - (MacKenzie +1982), Petrography of Igneous
and Metamorphic Rocks forming Minerals in Thin Section
(Pichler, 1997) were us ; : » ‘\J\ ions. Consequently, those
textures were interpreted after Hib " ;, \\l

»\\

. s
Two slabs of hornblende-‘ '“ fte and five slabs of pyroxene diorite
were stained by Amaranth an hod, after Hutchison (1974) and

the details are describ \:’ ‘ |

0

2.2.2 Polished Secgpn for Mineral Chemlstry study

AUg s hem.:a‘;y?ytﬂﬂﬂ‘i
« AWAASAIBLINIINY AN, o o

prepared as polished thin section. The un-covered slightly thick sections were polished

by 12, 6, 3 and 1 and 0.3 um-sized diamond pastes. The polished sections were later
analyzed specifically on pyroxene, hornblende and plagioclase by an electron probe

micro-analysis (EPMA).
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Eight samples, two samples per rock type, were selected for quantitative analysis

using a JEOL Electron Probe Micro-Analyser (EPMA) model JXA-8100 located at the

Department of Geology, Faculty of Science, Chulalongkorn University. Conditions for

analysis and standard materials used in this study are given in Table 2.1 and Table 2.2,

respectively.

Table 2.1 Conditions for electron probe micro-analysis in this study.

Spectrometer | Crystal Elemen y Counting Counting  time
/ time for peak | for background,
sec.
2 TAP crysta ‘::;;ﬂrh\w 8 10
3 PET crysta l qé&\\ 10
4 10

Table 2.2 Standard materi

TR ///ﬂ \\\\{\

Standard

Corundum

Wollastonite

Periclase

Pyrophanite

Barite

Fyalite

TN TN ING 1Y

In addition, in order to calculate the time of emplacement of the rock. two grains of

zircon in gabbro were in situ determined its isotopic composition of U, Th and Pb by

laser ablation ICP-MS, HP 4500 (Series 300) at the Macquarie University, Australia for

age dating. The operating conditions for U-Pb analysis is shown in Table 2.3.
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Table 2.3 Operating conditions for U, Th and Pb isotopic analysis by laser ablation

ICP-MS.
forward power 1350 kW
gas flow rate plasma Ar 13 L/min
auxiliary Ar 0.8 L/min
carrier He ca. 1 L/min
Degree of defocusing 200 micron above sample
incident pulse energy

2.2.4 Whole

selected for whole-rock ' i ; 1:2.kg ach sample was crushed by a

E'

jaw crusher to about S
M

weathered pieces were _bpﬂ;s; z g by the quartering method.
Secondly, the samples we %ﬁﬁ}é ’ L tung \ carbide disc mill into size of

minus 200 mesh. All powdere CKsamples, dried at 105 °C for 2 hours to remove
the moisture before keeping in glass centaine

s
- U

is

In this study, major and’ ninor elements wéré carried out by two methods including

wet analysis anﬂ%-u ﬂrg:meﬂ)mcﬁew (&ﬂ@ ﬁalysis using the two

solutions method, solution A and B (aftér Shapiro, 19#8), was done atithe Department of

Geologyﬂhwa@\ﬂﬂ@muuw}l oo bd £ 3B e center of

Scientific Instruments of Chulalongkorn University. All the major and minor elements

content were reported as oxide.
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a) Wet Chemical Analysis

According to the two solutions method, solution A was prepared by fusing the
powdered rock samples with NaOH and dissolved in diluted HCI and used for SiO, and
AlLO, determinations, whereas solution B was prepared by decomposing the powdered
rock samples by the acid mixture of HF, HNO, and H,SO, and were used for the
determination of total iron, MgO, CaO, TiO,, P,0,, MnO, Na,O and K,O. The detail of

cribed in Appendix A. The determination

%Iyzed by the spectrophotometer,

iwic absorption spectrometer at
was analyzed separately by

preparation of the two solutions metho

of SiO,, Al,O, total iron, TiO,, P.
while MgO, CaO, Na,0 and

the Department of Geolo

decomposing the pow \\‘\ . d titrated with dichromate
solution using diphenyl 3 Sarvu, 1927). All of these
analyses were carried 0 ‘ vith \3\ ce materials including G-

o

2, GSP-1, BHVO-1 and ; calf _ \ ditions of these analyses are

Table 2.4 Methods and wavelengtp, ' d inm and minor element determinations by

spectrophotortie
TUpLer.

Element : ‘ wavelength
SiO, Molyb@num blue method m 640 nm.
ALLO, alcnum Jlnmum ahzal raDS cople - 475 nm
Tio, & d D VI I WD ITTd [230m

q2]d|hydroxybenzene¢3 5- dlsulfonan) ‘ v
P,O, dybAavariaddphe - .- .J.-'-.‘ i ) 2 0 nm
MnO 1 permanganate complex 525 nm
Total iron Orthophenanthroline complex 555 nm
(as Fe,0,)
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Table 2.5 Methods and wavelength used in major and minor element determinations by

Atomic Absorption Spectrometer.

Element Method Wavelength, nm
MgO Air-acethylene flame 285.0
CaO Air-acethylene flame 442.7
Na,O Air-acethylene flame 589.0
KO Air-acethylene flame 766.5

The same set of pov/ 35 WE re \ as pressed pellets by using

HBO, (boric acid) as mple : binder of 8:2 and

mixed in the tungsten ressure of 400 kg/cm2 for
1 minute. The analyses w; ents by XRF model PW2400
Phillips by using SemiQ and Technological Research
Equipment Center of Chulalo Iowmg conditions (Table 2.6).

Table 2.6 Condition ____ ......... clement dete - ations by XRF.

Element Current, mA
K,O, CaO and TiO, LiF200 30 80
PO, L 100

S0,

A
Qs
Na20 and 4 B 100

e

LiF 220 65 45
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c) Determination of Loss on Ignition

Transfer about 5 g. of sample to a platinum crucible, without cover. Then place the
crucible into an electric muffle furnace and allow the temperature to rise siowly. When

the temperature reaches 500 °C, cover the crucible and continue heating to 1,000 °C for

60 minutes.

When the furnace is cool down, Dl platinum crucible in a desiccator, weigh
the crucible and repeat weighi ¢] t. Then calculate the weight loss at
1,000 °C.

2242
The powdered rock's e[e P d by disselving 0.5 g of the powdered
rock samples in the abi 4 F cou I and HCIO, and diluted to 50 ml
and was used for analyse Ot “AAS or trace element and REE,
respectively.

AULINENINYINT
ARIAATAUNNIING A Y
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a) Atomic absorption spectrometry (AAS)

Trace elements : Cu, Pb, Zn, Ba, Rb and Sr were analyzed by the staff of Rock
and Mineral Resources Analysis Group, Mineral Resources Analysis and Identification
Division, Department of Mineral Resources, Thailand, by the Atomic absorption

spectrometer (AAS); Varian Spectra 800. Their concentrations were determined from the

e reference rock material; Sy-3

which was prepared by the Canadiar and Energy Technology. The

detail of the conditions of HESE™Saae: : Table 2.7.

Table 2.7 conditions o > at Department of Mineral

Resources.

Element wavelength
Cu 327.4 nm.
Pb Air-acethylene flam i__ I 283 nm.
Zn lame | 30 .6 nm.
Ba thftene g‘-f"fs 6 nm.
Rb Air—ac ylene flame ' '* 80 nm.

Sr cethy. i ‘ ‘ ﬁkpm

)

AN TUNM NN Y
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b) ICP-OES

The other trace elements namely Nb and Y and rare earth elements ; La, Ce, Pr, Nd,
Sm, Eu, Gd, Dy and Yb were analyzed by Inductively Coupled Plasma Spectrometer
(ICP-OES), Varian-Vista MPX at the National Waste and Disaster Disposal Management
College. The calibration curve of each element was prepared from the standard solution
for ICP-OES and evaluated the reliability of the analyses by analyzing the reference rock

The detail of the conditions of these

=
Table 2.8 Conditions of'tra v ES at

the Nationa®Wa /( as \\\:k\ agement College.

Elemen / /’ Jﬁ \‘\\\\\
o 2/ bt NS
/L8 AN

material; GSP-2 which was prepared

analyses are summarized in Ta

Dy
CTILRML E
/) & ‘1.

- l ‘

Gd J "" b2 .24

Hf
La
Nb A

Nd =~ 401.22

¥ 371.02

Yb 328.93
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