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A B S T R A C T   
On Whatman Filter Paper, Surface Enhanced Raman Scattering (SERS) 
Substrate was created from colloidal silver nanoparticles by drop casting in 
varied volume colloidal nanoparticles of 3 ml and 6 ml. Using Raman 
Spectroscopy, SERS substrates were investigated for their ability to enhance 
500 ppm of Deltamethrin pesticides Raman Signal. The number of colloidal 
nanoparticles is related to the volume of colloidal nanoparticles, indicating 
that high yields nanoparticle synthesis. The results demonstrate that 
fabricating SERS substrates in 6 ml increased Raman signal more than 
fabricating nanoparticles in 3 ml. 
 
 

  

1. Introduction 

In recent years, Surface-enhanced Raman scattering 
(SERS) has recently emerged as a simple, ultra-
sensitive, non-destructive, and promising analytical 
technique for hazardous chemical detection in a 
variety of applications, including food contaminant 
detection, environmental monitoring, drug, 
biological entity, and explosive trace detection [1-4]. 
The presence of metallic nanostructure embedded in 
the surface amplifies the weak Raman signal that the 
molecules will be adsorbed and increased by SERS 
[5-6]. The main key to enhancing electromagnetic 
field in the SERS enhancement mechanism is the 
plasmonic characteristics of metallic nanoparticles.  

Surface plasmons is a collective of surface 
conductive electrons excited when electromagnetic 
radiation interacts with metal-dielectric interface  
such as noble metal thin films or nanoparticles 
surface. There are two types of SPs : propagating SPs 
generated on noble metallic thin film are called 
surface plasmon polaritons (SPPs) and non 
propagating SPs generated on the surface of NPs are 
called localized surface plasmon resonances (LSPRs) 
[7-8]. The electromagnetics fields generated by SPs 
and localizes SPs at surface of metal nanoparticles 
will interacts with Raman emitted photons to 
provide significant enhancement of the Raman 
scattered photons (electromagnetic enhancement) 
these processes are forming the basis of SERS [9]. 

Metallic nanoparticles such as Au, Ag, Cu, and Bi 
are often utilized as SERS substrates [10-11]. Due to 
its narrower and sharper plasmonic width, Ag has 
better plasmonic than the others. Ag is also distinct 
from gold and platinum because of its high electrical 

and thermal conductivity, high primitive character, 
and low cost [12]. The size, shape, and properties of 
the nanoparticles placed into the substrate have an 
impact on the SERS enhancement factor [13]. 

Generally, SERS substrates are often prepared 
using conventional substrates such as silicon wafers, 
glass, and metal, which have limitations such as 
fragility, rigidity, high cost, and difficulty in solid 
sample collecting and manipulation efficiency [14]. 
As a result, alternative materials as SERS substrates 
must be sought. Filter paper is another option 
because of its versatility, low cost, and 
biodegradability [15]. 

The quality of the nanoparticles incorporated in 
the SERS substrate determines its performance. We 
fabricate silver nanoparticles in various yields in our 
experiment. Silver nanoparticles with a high yield 
embedded in Whatman filter paper are expected to 
improve the analyte's Raman signal more than 
nanoparticles with a lower yield. 

Metal nanoparticles yield is metal nanoparticles 
concentrations assumed amount of metal atoms in 
the colloidal suspension. The number of 
nanoparticles in a colloidal suspension can 
determine total quantities of nanoparticle 
suspensions and the unit quantity of one 
nanoparticles which is represented from volume of 
colloidal suspension [16]. 
 

2. Methods 
Based Using a simple and easy drop-casting method, 
we fabricated SERS substrate on Whatman filter 
paper using various volume colloidal nanoparticles 
of 3 ml and 6 ml. 
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A B S T R A C T   

Pahae Julu is a sub-district located in North Tapanuli Regency, North 
Sumatra. This area is often found with volcanic material from the eruption 
of Mount Toba (Youngest Toba Tuff). The Youngest Toba Tuff eruption 
occurred ~74,000 years ago with a volume of 2,800 km3. When there is an 
eruption, the lava on the earth's surface undergoes a relatively fast freezing 
process to form volcanic igneous rock. These rocks contain various 
minerals, one of which is magnetic minerals that can be used as a track 
record of volcanic processes from Mount Toba. However, no document 
records the magnetic susceptibility value of the Youngest Toba Tuff 
volcanic rock in the Pahae Julu area. This research aimsbfor knowing the 
abundance of magnetic minerals by the low-field magnetic susceptibility. 
To achieve this goal, the rock magnetism method is used. This way is very 
effective, cheap, sensitive, and non-destructive. Magnetic susceptibility 
measurements are done using the Bartington Magnetic Susceptibility 
Meter MS2B sensor. Rock samples analyzed are pumice which is the result 
of the Youngest Toba Tuff eruption. The results showed that the magnetic 
susceptibility value obtained for the sample was between 85.0 x 10-8m3/kg 
– 183.1 x 10-8m3/kg with an average of 119.78 x 10-8m3/kg. Based on this 
value, it is assumed that the magnetic mineral properties are 

Antiferromagnetic. The average value of χ fd% obtained is 0.95%, indicating 
that the Youngest Toba Tuff volcanic rock in the Pahae Julu area has almost 
no Superparamagnetic grains. 

 
 

  

1. Introduction 

North Sumatra is a province located in the northern 
part of the island of Sumatra with location 
coordinates 1° - 4° North Latitude and 98° - 100° East 
Longitude. North Sumatra Province is directly 
adjacent to the Province of Aceh (North),Malacca 
Strait (East), Riau Province and West Sumatra 
Province (South) and Aceh Province and the 
Indonesian Ocean (West)[1]. Based on its 
geographical location, North Sumatra is traversed by 
the Pacific Ring of Fire which causes the area to 
experience frequent earthquakes and volcanic 
eruptions. Every volcano has eruptive or eruptive 
activity. 

The eruption is the process of expelling material 
from the bowels of the earth[2]. Volcanic eruptions 
are divided into 2, namely effusive eruptions and 
explosive eruptions. An effusive eruption releases 
lava slowly in the form of a flow, while an explosive 
eruption releases lava in the form of an explosion. 
Explosive eruptions have occurred in several 
volcanoes in Indonesia. One of them is in the ancient 
Toba volcano thousands of years ago. The ancient 

Toba volcano has erupted several times and 
produced a caldera. Mount Toba caldera is the biggest 
caldera on earth (100x30 km2) [3]. A very powerful 
eruption occurred three times. The first eruption 
occurred about 840,000 years ago in the Porsea area 
[4] which formed the Porsea Caldera and produced 
the Old Toba Tuff[5]. The second eruption about 
500,000 years ago occurred in the Haranggaol area 
which formed the Haranggaol Caldera and produced 
the Middle Toba Tuff, and the third eruption which 
was the largest eruption occurred about 74,000 years 
ago which united the Toba calderas and formed the 
Youngest Toba Tuff[6], with the volume of volcanic 
material ejected reaching 2,800 km3[7]so that the 
material was spread and found as far as India[8], 
Arabian Sea[9], and China[10][11][12]. The material 
is scattered in all directions caused by wind factors 
and settles in one place. The material deposits form 
rocks that contain various minerals, one of which is 
magnetic minerals that can be used as a track record 
of the volcanic process of Mount Toba. 

The eruption of the Youngest Toba Tuff was very 
influential on regional and global climates in the 
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