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“ Tajuk Tesis Terkini -~

OPTICAL DETECTION OF GROWTH DYNAMICS OF COLLIDAL GOLD
NANOPARTICLES IN CITRATE ENVIRONMENT

_ Abstract/ Abstrak Terkini

This study emphasises on  detection and
characterisation of gold nanoparticles based
on its optical response. Water dispersed gold
nanoparticles are synthesised from  citrate
redoction with dilute gold chloride under
external energy sources. Three methods (i.e.
heat-reflux, UV photoreaction, and UV
photoinitiation) were used as reaction energy
source to produce the nanoparticles, Firstly,
exact soluton  of Mie equations was
vigorously tested by varying particle diameter
for monodisperse and polydisperse size
distributions to investigate its limitations and
effects on  extinction Cross-sections
respectively, Changes in peak extinction
cross-sections due to effect of temperature are
negligible even at 100 °C. Simulated
fragmentation mechanism in the particle size
distribution  produced calculated extinction
cross-section thal are comparable to time-
resolved experiments with A, blue-shifted
from approximately 610 nm io 520 nm,
Secondly, verification of size distribution
derived from photon correfation spectroscopy
and small angle X-ray scattering was carried
out with extinction profile used as
comparison; the results shows general
agreernent between these instruments with
mode particle size ranged from 20 nm to 89
nm. However, size distribution derived from
smult  angle X-ray scaltering  produced
expected extinction lower than measured
values for 4 > 600 nm. Thus, the foHowing
characteristics of the colloid are as follows: in
general, heat-refluxed nanoparticles  are
smaller compared to UV synthesised particles,
Weaker incident photon energy produced
consistently larger particles with broader size
distribution and emerged later when compared
reactants exposed to high energy UV. The
isoelectric point for our colloidal system was
measured at pf = 231 * (.56, Lastly, time-
reselved scattering measurements were carried
out in three separate experiments involving
photon correlation spectroscopy and home-
built configueations, They collectively indicate
the likelihood of fragmentarion mechanism in
parlicle size distribution during the time as the
colloidal colour turn from transparent to blue.

Kajinn ini menekankan pada pengesanan dan
pencirian zarahnano emas berdasarkan kaedah
optik.  Sebaran  zarahnano dalam  air
disediakan daripada penurunan aurum klorida
cuir dengan sitrat di bawah samber tenaga
luaran yang disediakan. Antara tiga cara yang
digunakan adalah refluks-haba, fotoreaksi
ulfraungu, dan fotopemulazn  uliraungu.
Mulanya, penyelesalan tepat persamaan Mie
telah diuji dengan mengubah diameler zarah
monosebar dan taburan saiz polisebar untuk
menentukan batasan dan kesannya kepadg
keratan-rentas kelenyapan cahaya, Perubahan
pada puncak kelenyapan disebabkan oleh
peningkatan schu sehingga 100 C° boleh
diabaikan. Simulasi mekanisme pemecahan
dalam faburan saiz  zarah menghasilkan
keratan-rentas lenyapan sebanding dengan
eksperimen bertempoh dimana A, teranjak
daripada 610 nm ke 320 nm, Kemudian,
taburan saiz diperclehi daripada spektroskopi
korelasi foton dan serakan sinar X bersudut
kecil  telah  disahkan  dengan  profit
kelenyapan;  keputusannya  menunjukkan
persetujuan antara peralatan yang diuji dalam

julat saiz zarah diantara 20 nm hingga 80 nim.

Namun, taburan saiz  diperolehi  daripada
serakan  simar X menghasilkan  jangka
kelenyapan lebih kecil daripada nilai cerapan
mulai 2 > 600 nm. Oleh demikian, keciran
koloid adalah seperti berikul: secara amnya,
zarahnano refluks-haba didapati {ebih kecil
daripada zarah hasitan nlieaungo. Pengarahan
tenaga foton yang lemah tekal menghasilkan
zarah yang besar dan bertaburan luas, serta
muncul lebih lewat berbanding dengan bahan
tindak balas yang terdedah kepada sinatan
UV bertenaga tinggi. Takat isoelekirik dalam
sistem koloid yang dikaji adalah ditentukan
pada p/ = 2.31 £ 0.56. Akbhirnya, pengukuran
serakan bertempoh telah dijalankan dalam
tiga eksperimen yang berasingan dan secara
kolektit  mereka  menunjukkan  bahawa
kemungkinan tinggi taburan saiz zarah
mengalami mekanisme pemecohan semasa
warne koloid bertular daripada jernib ke biru,




