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Development   of   an   An�fungal   Bio-Coa�ng   from   Mango  
Kernel   Extract   and   Chitosan   against   Green   Mold   Rot   on  
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Supervisor:   Arjaree   Thirach,   Siriporn   Sun�worapong   
Email:   nakin_d@kvis.ac.th   

According  to  current  health  trends,  orange,  which  is  rich  of  essen�al  nutri�on,             
becomes  one  of  the  most  commercial  fruit  crops.  However,  green  mold  rot  caused  by               
Penicillium  digitatum  ( P.  digitatum )  is  the  most  destroying  postharvest  diseases  of            
orange  worldwide.  This  research  aims  to  develop  an  an�fungal  bio-coa�ng  from  a             
mixture  of  mango  kernel  extract  and  chitosan  for  protec�ng  from  the  disease  and              
prolonging  the  storage  �me.  In  the  experiment,  mango  kernels  were  extracted  and             
then  characterized  by  HPLC.  The  2.0%,  2.5%,  3.0%,  3.5%,  4.0%  (w/v)  of  crude  extract  in                
chitosan  solu�on  and  controls  were  tested  for  an�fungal  property  on  a  potato  dextrose              
agar  plate.  Furthermore,  three  sets  of  the  experiment  were  conducted  for  tes�ng  the              
an�fungal  property  on  orange  peels:  (1)  oranges  without  coa�ng  and  injec�on  (2)             
uncoated  oranges  injected  with  of  P.  digitatum,  and  (3)  oranges  coated  with  3.5  %  (w/v)                
crude  extract  in  chitosan  mixture  and  injected  with P.  digitatum .  Their  weight  and  the               
growth  of  green  mold  were  monitored  for  16  days.  The  results  showed  that  crude               
extract  consisted  of  an�fungal  phenolic  compounds  e.g.  gallic  acid  as  expected  as  one              
of  major  compounds.  Crude  extract  was  able  to  treat  P.digitatum  growth,  but  there  was               
no  significant  difference  of  inhibi�on  zones  between  each  concentra�on.  A�er  tes�ng            
on  orange  peels,  the  coated  oranges  had  the  mold  growth  diameter  approximately  3.4              
cen�meters  and  the  weight  loss  approximately  0.42%  less  than  uncoated  oranges.  This             
can  be  implied  that  the  bio-coa�ng  can  inhibit  the  growth  of  green  mold  and  maintain                
the   freshness   of   orange.  
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Diabetes  is  a  harmful  chronic  metabolic  disease  as  the  gold  standard  treatment  has  not               
been  discovered  which  made  this  disease  becomes  a  serious  problem  in  medical  field.              
Type  2  diabetes  is  a  bi-hormonal  disease  caused  by  insulin  deficiency  and  glucagon              
excess,  hyperglucagonemia.  Generally,  an  increasing  of  the  blood  glucose  level  has            
been  controlled  under  the  glucagon  hormone  which  released  from  alpha  cells  of             
pancreas  and  bonded  with  the  glucagon  receptor  (GCGR).  The  previous  study  reported             
that  an  excess  of  glucagon  level  could  induce  the  type  2  diabetes.  However,  there  are                
only  a  few  studies  on  this  GCGR  protein  as  its  full-length  structure  has  just  been                
crystalized  and  published  in  2017.  Consequently,  our  team  would  like  to  discover  the              
antagonist  compounds  against  GCGR  through  computa�onal  methods  to  treat  type  2            
diabetes.  In  this  research,  the  3D  structure  of  full-length  GCGR  has  been  retrieved  to               
model  a  GCGR  structure  by  homology  modeling.  A  model  structure  was  validated  using              
online  tools  to  check  stereochemical  quality,  structure  geometry  and  total  energy,  and             
performed  in  molecular  dynamics  simula�ons  to  minimize  its  total  energy  and  retrieve             
the  most  stable  form.  In  another  part,  the  interac�on  between  GCGR  and  the              
antagonist  co-crystal  ligands  had  been  analyzed.  These  GCGR  antagonists  can  interact            
to  the  receptor  by  using  hydrogen  bond  acceptors  at  ARG346,  SER350,  THR353,  and              
ASN404,  and  hydrophobic  feature  at  LEU399  and  LEU403.  In  the  future,  the             
pharmacophore  of  the  GCGR  antagonists  is  going  to  be  used  as  the  training  set  of  the                 
compounds  that  lead  to  the  discovery  of  novel  compounds  against  GCGR,  a  cause  of               
type   2   diabetes.  
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One  of  the  most  common  injury  is  bleeding  which  can  occur  from  many  situa�ons  such                
as  a  small  wound  in  everyday  ac�vity  and  large  wound  in  combat  that  can  take  away                 
pa�ent  life  if  they  cannot  stop  bleeding  in  �me.  Normally,  medical  personnel  using              
blood  lining  fabric  to  stop  wound  bleeding,  but  the  side  effect  of  this  method  is                
damaging  of  the  wound.  Hemosta�c  gel  is  the  alterna�ve  way  to  solve  this  problem.               
However,  the  cost  of  imported  products  is  too  high.  We  think  that  using  of  agricultural                
remains  to  be  material  for  hemosta�c  gel  may  be  the  best  solu�on  for  this  problem.  In                 
addi�on,  it  can  obtain  easily  to  be  profitable.  Therefore,  we  try  to  make  it  easy  for                 
common  people  to  make  this  gel  by  using  simply  method  and  simply  material.  The  goal                
of  this  project  is  to  develop  the  hemostasis  gel  that  have  simple  produc�on  method,               
cheap  and  accessible  for  all  people.  To  find  the  best  formula  of  this  gel,  the  proper�es                 
of  gel-base  material  were  studied  by  vary  concentra�on  of  gela�n  and  gellan,  a              
substance  for  texturizing  the  gel.  The  result  showed  that  the  10  wt  %  of  gela�n  and  0.3                  
wt  %  of  gellan  is  the  best  formula  of  this  gel.  Viscosity  of  gel  were  measure  at  25◦C  and                    
37◦C  to  confirm  that  this  gel  can  be  semi-solid  at  body  temperature.  Then,              
gela�n-gellen  mixture  were  mixed  with  the  cornhusk  fiber  power  which  were  dried  and              
delignified  at  120◦c  and  for  120  minutes.  The  concentra�on  of  cornhusk  fiber  power              
was  varied  and  added  to  the  gela�n-gellen  mixture.  Then,  the  mixtures  were  measured              
the  water  absorp�on  and  ultrastructure  using  SEM.  From  this  experiment  the  ra�o  of              
gela�n-gellen  mixture  and  cornhusk  fiber  power  1:1  is  the  best  ra�o  for  water              
absorp�on.  A�er  that,  we  may  develop  hemosta�c  gel  that  is  not  expensive  by  using               
these   components   in   the   future.  
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Pill  millipede,  a  detri�vorous  animal,  has  been  classified  in  Phylum  Arthropod,  Class             
Diplopoda.  They  are  usually  found  in  Kamnoetvidya  Science  Academy  area  in  May  –              
July.  Pill  millipedes  are  closed  to  millipedes,  but  they  have  a  shorter  body,  and  their                
thirteen  body  segments  are  capable  to  roll  into  a  ball  to  protect  themselves.  Our  study                
would  like  to  study  the  external  structure  and  the  congloba�on  behavior  of  pill              
millipede,  to  observe  wave  locomo�on  in  pill  millipedes  and  derive  the  mo�on  formula,              
and  to  create  a  new  model  of  motorcycle.  The  results  showed  that  pill  millipede  had  a                 
rolling  pa�ern  which  effec�vely  protect  its  head  and  internal  structure.  The  length  of              
the  rolled-to-loosen  ra�o  is  approximately  2  �mes  in  all  samples.  Moreover,  the  basic              
physics  of  mechanics,  including  the  center  of  gravity,  angular  momentum,  air            
resistance,  and  propulsion  had  been  studied  to  understand  their  movement.  Moreover,            
the  data  from  these  studies  has  been  used  to  design  a  model  for  a  motorcycle  which                 
aim  to  enhance  the  safety  of  the  riders  and  reduce  the  risk  of  injury  and  the  death  on                   
the   road,   called   Biker   Safety   Shield   (BSS).  
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Emo�onal  Regula�on  (ER)  is  a  term  defined  by  scien�sts  to  describe  an  ability  to               
manage  and  moderate  emo�ons  under  circumstances.  Ques�onnaire,  one  of  the  most            
acceptable  method  to  evaluate  ER,  is  subjec�ve  and  poten�ally  includes  individuals’            
biases  into  results.  The  main  purpose  of  this  preliminary  is  to  inves�gate  correla�on              
between  ER  score  obtained  from  validated  ques�onnaire  and  physiological  signals  that            
have  demonstrated  poten�als  in  detec�ng  altera�on  of  emo�on  and  in  indica�ng  the             
ac�vity  of  autonomic  nervous  system.  Four  par�cipants  had  completed  a  demographic            
ques�onnaire  and  Emo�onal  Regula�on  Ques�onnaire  respec�vely  before  they  were          
asked  to  regulate  emo�ons  triggered  when  watching  a  horror  film.  Physiological  signals             
include  inter-beat  interval  (IBI)  and  electrodermal  ac�vity  (EDA)  both  of  which  were             
collected  through  a  non-disrup�ve  wearable  device:  Empa�ca  E4  wristband.  When           
processing  heart  rate  variability  (HRV)  was  derived  from  IBI,  and  peaks  in  EDA  were               
detected.  The  correla�ons  between  each  physiological  variable  and  ER  score  were            
subsequently  computed.  The  result  showed  significant  correla�on  coefficients  among          
all  physiological  variables,  approving  their  change  in  the  same  direc�on,  and  objec�vely             
showed  associa�on  between  all  physiological  variables  except  EDA  and  ER  score.  The             
outcome,  however,  can  yet  be  certainly  concluded  because  of  sta�s�cal  limita�on.  We             
strongly  recommend  future  research  to  involve  more  samples  to  create  concrete  result             
and   conclusion   and   to   develop   more   resilient   protocol   concerning   unforeseen   falsity.  
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Synthesis   of   Ac�vated   Carbon   Derived   from   Rice   Husk   Using  
ZnCl₂   as   Ac�va�ng   Agent   for   Heavy   Metal   Removal  
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Nowadays,  the  industrializa�on  of  Thailand  is  rapidly  expanding  which  result  in  many             
pollu�ons,  especially,  water  pollu�on.  Generally,  the  majority  of  contamina�on  found  is            
heavy  metal.  Consequently,  our  project  aims  to  solve  this  issue  using  agricultural  waste              
as  a  material.  Rice  husk  is  selected  to  use  as  a  main  material  for  ac�vated  carbon  since                  
Thailand  is  outstanding  in  rice  cul�va�on  which  gives  an  excess  amount  of  rice  husk  as                
byproduct.  The  ac�vated  carbon  is  synthesized  by  the  following  process:  Purifica�on,            
Silica  Removal  and  Ac�va�on  process.  Rice  husk  was  washed  with  clean  dis�lled  water              
and  dry  overnight  for  purifica�on.  Silica  removal  is  done  by  NaCl  and  HCl  treatment,               
which  gives  Na₂SiO₃  as  a  byproduct  for  further  gel  produc�on.  Ac�va�on  process             
contains  of  ZnCl₂  treatment  and  ac�va�on  under  N₂  flow  at  600  °C.  The  treatment               
condi�ons  are  varied  by  the  following  impregna�on  ra�os:  2:1,  and  3:1.  The  result  will               
be   observed   by   SEM   and   FTIR.  

Keywords:    Ac�vated   carbon,   Heavy   metal,   Rice   husk,   Chemical   ac�va�on,  
Impregna�on,   Silica   removal  
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Comprehensive  two-dimensional  Gas  Chromatography  (GCxGC)  is  a  high-performance         
separa�on  technique  applied  to  separate  complex  samples  (e.g.  containing  >200           
vola�les).  Following  this,  each  separated  peak  in  the  sample  will  be  qualita�vely             
iden�fied  by  Mass  Spectrometer.  However,  the  technique  generally  involves  use  of  an             
expensive  instrument  called  modulator  to  allow  effec�ve  modula�on  process  in  GCxGC.            
In  this  study,  a  cost-effec�ve  pla�orm  of  modulator  with  adjustable  components  is             
constructed.  The  device  is  based  on  the  longitudinally  modulated  cryogenic  system            
providing  intervallic  "trapping"  and  "reinjec�on"  of  analytes  during  the  modula�on           
process.  The  modulator  consists  of  three  parts:  user  interface,  trapper,  and  ball  screw,              
which  are  regulated  by  an  Arduino  board.  User  interface  is  system  designed  for  intui�ve               
user-machine  accessibility.  Trapper  is  a  cooling  chamber  used  to  “trap”  compounds,            
concentra�ng  the  analytes  prior  to  second  dimension  separa�on.  Ball  screw  is  used  to              
convert  motor's  rotary  mo�on  into  a  linear  mo�on  that  the  trapper  is  going  to  conform                
to.  Performance  of  the  manufactured  modulator  was  evaluated  according  to  efficiency            
in  separa�on  of  standard  mixtures  (such  as  alkanes,  alcohols  and  fa�y  acid  methyl              
esters).  The  developed  approach  has  a  poten�al  to  be  applied  in  many  disciplines  such               
as  pharmaceu�cal,  biological,  environmental,  forensics  and  food  and  analysis  in  the            
future.  
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Porphyrin’s  structures  are  commonly  found  in  nature  such  as  haemoglobin  and            
chlorophyll.  There  are  various  studies  focusing  on  porphyrins  synthesis  and  their            
applica�ons.  Reactants  for  porphyrin  synthesis  are  generally  pyrrole  and  substances           
which  compose  of  aldehyde  func�onal  group.  In  this  research,  vanillin  was  used  as  a               
main  commencing  aldehyde  compound.  The  applica�ons  of  vanillin-based  porphyrin          
were  studied  in  terms  of  metal  ion  detec�on  and  an�microbial  ac�vi�es.  In  order  to               
enhance  porphyrin  an�microbial  ac�vi�es,  Zn  was  doped  into  porphyrin’s  structure.           
Vanillin-based  porphyrin  and  Zn  vanillin-based  porphyrin  were  synthesised  with          
percent  yield  of  20%,  and  70%  respec�vely.  H-NMR,  C-NMR,  and  FTIR  spectroscopy             
were  applied  to  characterise  synthesised  compounds.  Both  of  vanillin-based  porphyrin           
and  Zn  vanillin-based  porphyrin  are  soluble  in  DMSO  and  NaOH.  Only  vanillin-based             
porphyrin  in  DMSO  changed  the  colour  from  bright  yellow-brownish  to  green  when  the              
solu�on  of  silver  nitrate  was  added.  Observing  bacterial  inhibi�on  of  Gram-posi�ve            
bacteria,  Bacillus  sub�lis,  and  gram-nega�ve  bacteria,  Escherichia  coli,  the  results           
illustrated  that  vanillin-based  porphyrin  in  DMSO  prohibited  both  types  of  bacteria  but             
more  effec�ve  with  Bacillus  sub�lis.  The  higher  concentra�on  of  vanillin-based           
porphyrin  is,  the  more  effec�ve  of  an�microbial  ac�vity  shows.  Zn  vanillin-based            
porphyrin   demonstrates   an�microbial   ac�vity   be�er   than   the   vanillin-based   porphyrin.  
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Alterna�ve  energy  is  becoming  more  essen�al,  and  one  of  the  solu�ons  is  producing              
biogas  from  anaerobic  diges�on  (AD).  Biogas  can  give  many  benefits,  for  example,             
elimina�ng  biowastes  and  providing  an  energy  resource.  The  aims  of  this  research  are              
to  produce  energy  from  durian  shell  and  sheep  dung,  and  to  determine  the  suitable               
formula�on,  which  produces  the  highest  yield.  Durian  shell  and  sheep  dung  were             
collected  from  a  local  farm,  then  fermented  in  five  different  formula�ons  determined             
by  using  carbon  and  nitrogen  ra�o  (C/N)  of  substrates.  The  fermenta�on  took  place              
under  the  same  condi�on  for  20  days,  and  the  gas  pressure  was  observed  con�nuously.               
A�er  20  days,  the  gas  produced  was  analyzed  with  Biogas  5000  Geotech.  According  to               
the  results,  the  AD  between  durian  shell  and  sheep  dung  produces  hydrogen  and              
hydrogen  sulfide  which  is  unexpected.  Due  to  presumed  vola�le  fa�y  acids  (VFAs)  in              
durian  shells  which  cause  acidity,  the  AD  stops  at  acetogenesis  which  mainly  yields              
hydrogen,  instead  of  methanogenesis  which  mainly  yields  methane.  The  mixture  with            
C/N  ra�o  equals  23  gives  the  highest  hydrogen  produc�on  with  concentra�on  of  40.5              
g/L.  The  complete  system  of  hydrogen  gas  produc�on,  purifica�on  and  storage  will  be              
further   developed.  

Keywords:    Acetogenesis,   Anaerobic   Diges�on,   Durian   Shell,   Hydrogen   Energy,   Sheep  
Dung,   Vola�le   fa�y   acid  
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The  Traveling  Salesman  Problem  (TSP)  is  a  classical  problem  in  the  field  of  computer               
science  and  opera�ons  research.  At  the  beginning,  it  is  focused  on  finding  the  shortest               
path  of  visi�ng  distance  of  a  salesman  who  must  travel  many  ci�es  by  considering  only                
distance  between  each  two  ci�es.  We  applied  TSP  to  collect  floa�ng  trash  by  defining               
trash  as  ci�es.  In  this  work,  we  derive  the  algorithm  of  TSP  in  realis�c  situa�on  by                 
adding  some  parameters  such  as  the  speed  of  water.  This  algorithm  is  constructed  by               
using  the  unrestricted  model,  which  allows  the  trash  collec�ng  machine  to  go  to  any               
trash.  
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Thai  fabric  pa�erns  are  beau�ful  and  an  invaluable  part  of  Thailand’s  history.  They  can               
also  be  exported  worldwide  and  accepted  as  na�onal  heritage.  However,  the  profound             
art  and  culture  of  Thai  fabric  is  rarely  discussed  in  the  field  of  science  and  technology.                 
Each  of  the  Thai  fabric  pa�erns  is  unique.  However,  most  of  them  are  created  on  a  set                  
of  rules  which  could  be  understood  and  be  trained  in  neural  network  for  the  genera�on                
of  pa�erns.  As  a  result,  an  ar�ficial  intelligence  which  is  trained  by  the  unsupervised               
method  is  generated  to  produce  and  select  desirable  pa�erns  from  the  many             
genera�ons   by   gene�c   algorithms.  
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Through  the  history  of  construc�on,  according  to  the  sta�s�cs,  structure  failures  o�en             
lies  in  the  steel  founda�on.  By  the  use  of  Scanning  Electron  Microscope  (SEM),  these               
failures  can  be  prevented,  by  analyzing  and  categorizing  SEM  images  of  steel  fracture              
and  predic�ng  the  possible  failure  points.  However,  analyzing  data  taken  from  SEM  by  a               
human  usually  requires  an  extensive  amount  of  �me  and  human  can  make  an  error.               
But  Convolu�onal  Neural  Networks  Machine  Learning  can  be  used,  due  to  its  capability              
to  learn  fundamental  pa�erns,  which  can  be  used  to  later  classify  complex  image  data.               
In  supervised  learning  algorithm.  Computer  can  apply  what  has  been  learning  in  the              
past  to  new  data.  We  put  training  data  to  the  computer.  Computer  observes  those  data                
and  predict  answer  of  the  future  input  value.  The  system  is  able  to  provide  targets  for                 
any  new  input  a�er  sufficient  training.  We  are  to  design  a  CNN  structure  for  classifying                
and  analyzing  SEM  photography  of  fractures  in  steel.  Finally,  we  got  an  acceptable              
accuracy   in   our   model.  
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At  the  crime  scene,  reconstruc�on  of  details  needs  to  be  precise.  One  of  the  evidences                
that  can  be  used  is  bloodstain,  which  has  different  diameter  and  number  of  spines.  The                
main  factors  that  make  them  different  are  impact  velocity  and  volume  of  blood  drop.               
Machine  Learning  was  applied  to  help  tracing  back  the  impact  velocity  of  blood  drop               
which  will  then  help  finding  the  ini�al  height.  However,  randomness  of  splashing  is              
inevitable.  Objec�ves  of  this  research  are  to  be  able  to  find  ini�al  posi�on  of  blood                
drop  spread  and  to  find  ini�al  volume  of  blood  drop  spread.  For  methodology,  it  is                
divided  into  3  parts.  In  the  first  part,  we  manually  press  the  syringe  and  let  the  drop  fall                   
by  gravita�onal  force  and  record  the  video  by  high-speed  camera.  Then,  measure  the              
diameter  of  blood  stain  and  count  the  number  of  spines.  Next,  drop  impact  velocity  is                
calculated  by  tracker.  In  the  second  part,  formulas  form  previous  research  are  used  to               
predict  impact  velocity  and  volume  of  blood  drop  by  using  data  of  diameter  and               
number  of  spines.  The  third  part  is  similar  to  the  second  part,  but  machine  learning  is                 
applied  instead.  For  formula  predic�on,  error  of  droplet  diameter  before  impact  and             
error  of  height  are  50.724  and  198.489  respec�vely.  The  machine  learning  predic�ons             
have  0.787%  error  for  droplet  diameter  before  impact  and  12.590%  of  height.  The              
result  from  machine  learning  is  more  reliable  than  the  formula  in  previous  research.  It               
can  deduce  ini�al  posi�on  and  droplet  size  more  accurately.  The  result  can  be              
improved  by  increasing  the  number  of  trials  to  put  in  the  database.  In  future,               
con�nuous  drops,  informa�on  about  splashing  radius  to  determine,  the  impact           
velocity,   impact   angle   will   be   studied.  
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Cooling  system  is  the  process  for  convec�on  heat  from  machine  in  factory  outside  by               
pipe.  The  problem  of  this  process  is  the  applied  water  which  is  always  hard  water                
consis�ng  ions  causing  fouling  clutch  on  the  surface  of  pipe.  The  fouling  will  reduce  the                
heat  convec�on  and  block  the  pipe.  Therefore,  this  project  research  about            
electromagne�c  an�-fouling  (EAF).  One  of  the  most  common  method  to  protect  fouling             
is  enameling;  however,  this  method  is  expensive  and  uses  complicated  equipment.  This             
project  focused  on  developing  a  simple  method  to  prevent  fouling  in  pipe.  One  strategy               
for  this  goal  is  applying  magne�c  field  to  the  pipe  by  wrapping  wire  around  pipe  for                 
applying  electric  field  to  generate  magne�c  field  which  causes  ca�on  and  anion             
combining  and  forming  bigger  precipitate.  The  forma�on  of  bigger  precipitate  will            
reduce  the  a�aching  of  precipitate  on  pipe.  The  experiment  studying  in  the  test  tube               
model  showed  that  the  maximum  crystal  size  of  CaCO₃  precipitate  has  direct             
propor�on  with  �me  used  and  magnitude  of  electric  current  but  CaSO₄  precipitate  has              
smaller  size  when  use  electromagne�c  an�-fouling  method.  The  largest  precipitate           
diameters  of  CaCO₃  with  1  ampere  of  applied  electric  current  when  doing  experiments              
for  60,  120,  180,  240  and  360  hours  are  119.2,  134.8,  124.5,  90.6  and  90.1  µm                 
respec�vely.  The  largest  precipitate  diameters  of  CaCO₃  with  0,  0.1,  0.2,  0.3,  0.4  and  1                
ampere  for  6  hours  are  46.4,  55.8,  66.1,  67.3,  71.1  and  90.1  µm  respec�vely.  The                
largest  precipitate  diameters  of  CaSO₄  with  0,  0.1,  0.2,  0.3  ampere  for  6  hours  are                
326.4,  172.4,  324.2  and  190.9  µm  respec�vely.  From  experiment  design  with  pipe  show              
that  size  of  precipitate  of  CaCO₃  has  direct  propor�on  with  intensity  of  electric  current               
by  size  of  CaCO₃  with  0,  0.3,  0.6,  1,  1.2,  and  1.5  ampere  have  the  average  crystal  size                   
when  test  for  12  hours  are  1915.833,  1494.533,  2235.9,  2487.5,  1740.267  and             
1132.333   µm   respec�vely.   The   results   are   not   related.  
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Nowadays,  fuses  are  normally  used  as  devices  to  prevent  overcurrent.  However,  it  has              
disadvantage  since  those  are  single-�me-used  products;  replacing  fuse  a�er  a  fault  is             
needed,  which  causes  inconvenience  and  electronic  waste.  This  research  aims  to  invent             
an  innova�ve  thermal  fuse,  Thermo-C  fuse,  that  has  a  reversible  ability  to  solve  the               
problem.  Thermo-C  fuse  capitalizes  Curie  temperature  principle,  which  involves  loss  of            
magne�c  property  in  ferromagne�c  metal,  to  be  the  opening  circuit  mechanism.  This             
can  be  done  by  manipula�ng  an  electricity’s  pathway  due  to  the  switching  of  the               
magne�c  force.  Ni-Cu  magne�c  nanopar�cle  alloy  is  used  as  a  Curie  metal  due  to  its                
Curie  temperature  of  63  degree  Celsius  and  its  magne�sm.  We  synthesized  magne�c             
nanopar�cle  by  Sol-Gel  method  using  Cu(NO 3 ) 2 ·3H 2 O  and  Ni(NO 3 ) 2 ·6H 2 O  as  substrates.           
Then,  the  sample  was  reduced  under  H 2 /N 2  gas,  and  the  silica  matrix  was  replaced  with                
hydrazine  hydrate.  The  nanopar�cle  was  characterized  by  using  SEM,  XRD,  TEM,  and             
VSM.  The  morphology  and  crystallinity  confirmed  the  product  of  nanopar�cle  synthesis            
to  be  Ni-Cu  alloy.  During  the  reduc�on,  the  size  of  par�cles  decreases.  The  elemental               
composi�on  of  the  material  comprised  of  Ni  and  Cu  in  the  ra�o  of  0.62:0.21  In                
conclusion,  the  material  that  was  synthesized  is  Ni-Cu  nanopar�cle.  A�er  that,  the             
par�cle  was  mixed  with  binder  PEDOT:PSS  will  be  compressed  to  a  cover  nichrome              
wire,  which  is  for  hea�ng.  Furthermore,  the  designing  of  Thermo-C  fuse  and  product              
tes�ng   method   are   illustrated.  
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In  Thailand,  peanut  shell  consump�on  leads  to  a  massive  amount  of  waste.             
Microplas�c  contamina�on,  mainly  polyethylene  (PE),  in  marine  environment  has          
become  of  great  concern.  Some  bacteria,  such  as Bacillus  cereus ,  have  been  found  to               
help  reduce  microplas�c  waste  by  producing  various  enzymes,  including  lipase.  This            
study  focuses  on  using  peptone  extracted  from  peanut  shells  in B.  cereus  culture  media               
to  enhance  enzyme  produc�on  and  improve  PE  degrada�on.  The  experiment  was            
divided  into  3  parts.  First,  peptone  was  extracted  from  peanut  shells  using  papain,  and               
then  verified  by  Bradford  protein  assay  and  SDS-PAGE.  Second, B.  cereus  were  cultured              
for  28  days  in  the  culture  media  containing  either  commercial  or  peanut-extracted             
peptone,  and  the  PE  degrada�ons  were  compared,  using  mass  determina�on  and  SEM             
analysis.  Third,  the  supernatants  from  7  days-cul�va�on  of B.  cereus  were  collected  for              
lipase  assay.  The  results  verified  that  the  extract  from  peanut  shells  contained  proteins              
of  similar  sizes  and  can  be  implied  as  peptone.  There  was  no  difference  in  cell  growth                 
between  the  cultures  containing  commercial  peptone  and  peanut-extracted  peptone,          
indica�ng  the  possible  subs�tu�on  for  bacterial  culture.  Moreover,  SEM  images  show  a             
decreasing  trend  in  PE  degrada�on,  with  different  roughness  values,  when  adding            
higher  concentra�ons  of  extracted  peptone.  Lipase  produc�on  yield,  similar  to           
roughness  analysis,  also  shows  a  decreasing  trend  when  the  extracted  peptone            
concentra�on  increases,  implying  that  a  low  concentra�on  of  peanut  peptone  is  more             
op�mal   for   PE   degrada�on.  
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Lingzhi  mushroom  or  Ganoderma  Lucidum  is  one  of  the  most  value  mushrooms.  It  also               
popular  in  adults  and  elders  from  its  proper�es  and  nutrients  such  as  Triterpenoids  and               
Polysaccharides  that  can  be  used  to  cure  cancer,  lower  blood  sugar  level  and  lipid  in  the                 
blood.  Those  benefits  increase  mushroom  value.  The  lingzhi  farm  has  a  major  problem              
that  is  the  occurring  of  mold  on  the  millets  in  the  bag  that  used  as  food  for  growing                   
Lingzhi  mushroom.  Polylac�c  acid  (PLA)  that  is  the  bio-degradable  plas�c  is  used  to              
spread  mycelium  instead  of  using  the  millet.  The  plas�c  bead  is  covered  by  Potato               
dextrose  broth  (PDB)  as  the  food  for  growing  mushrooms.  The  shape  of  the  PLA  bead  is                 
mimicked  from  millet.  The  experiment  is  not  fully  finished.  The  authors  never  find  the               
exact   amount   of   food   to   grow   the   mycelium,   also   grow   it   by   using   plas�c   beads.  

Keywords:    Polylac�c   acid,   Ganoderma   Lucidum,   dichloromethane  

ISSF2020 & 3rd KVIS-ISF   150



MAT04  

Carbon   Aerogel   Derived   from   Watermelon   Peel   for   Oil   Spill  
Treatment   

Chanon   Hasuwannakit,   Nichsiree   Kuakulkiat,   Tawan   Sae-wun  
Kamnoetvidya   Science   Academy,   Thailand  
Supervisor:   Kriangkamon   Sawangsri,   Adis   Kateubol   
Email:   tawan19126@gmail.com   

Oil  spill  from  petroleum  transport  affects  economy,  tourism,  and  especially           
environment.  There  are  many  methods  to  clean  up  the  oil  spill,  but  the  most  efficient                
one  is  using  carbon  aerogel  absorbent  because,  carbon  aerogel  has  high  porosity,  low              
density  and  high  hydrophobic  behavior.  This  research  uses  watermelon  peel  for            
synthesizing  carbon  aerogel  by  hydrothermal  carboniza�on,  freeze  drying,  pyrolysis.          
Then  characterize  carbon  aerogels  by  Scanning  electron  microscopy  (SEM),  Fourier           
transform  infrared  spectroscopy  (FTIR),  N₂  absorp�on-desorp�on  isotherm  analysis,         
and  oil  absorp�on  measuring.  The  synthesized  carbon  aerogels  have  high  oil  absorp�on             
efficiency  and  hydrophobic  behavior  as  well.  Furthermore,  porosity  of  pyrolyzed  carbon            
aerogels  drama�cally  increases.  In  the  future,  synthesized  carbon  aerogel  will  be            
coated  with  �tanium  dioxide  (TiO₂)  nanorods  to  increase  surface  area  and  enhance             
absorp�on   efficiency  
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Polyurethane  foam  is  one  of  the  commercially  and  industrially  versa�le  polymeric            
materials  due  to  its  broad  range  of  physical  proper�es  such  as  density  and  s�ffness.               
However,  the  degrada�on  of  the  foam  from  corrosion,  rupture  etc.  would  reduce  the              
foam’s  capability  for  applica�ons.  Self-healing  system  is  then  applied  to  PU  foam  in              
order  to  sustain  the  life�me  and  maintain  the  exhibi�ve  performance  of  the  material.              
This  work  aims  to  u�lize  the  mechanism  of  microencapsula�on  that  healing  agents,             
originally  stored  in  protec�ve  capsules,  are  released  to  cure  the  crack  region.  Ac�ve              
polyol  and  isocyanate  filled  poly(urea-formaldehyde)  microcapsules  are  synthesized  by          
interfacial  encapsula�on  technique.  A�erwards,  the  microcapsules  are  characterized  by          
observa�on  of  morphology  under  scanning  electron  microscope  (SEM)  and  capsule           
yield  from  op�cal  microscope  images.  The  microcapsules  are  successfully  synthesized           
and  appeared  to  be  smooth  and  spherical,  yet  size  is  varying.  Using  FTIR  technique,  we                
can  assure  the  presence  of  urea-formaldehyde  in  microcapsule  shells.  Finally,  the            
healing   process   is   determined   via   cut   test.  
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Nowadays,  energy  is  crucial  for  human  life  but  the  main  source  of  energy  using  can  be                 
run  out  and  can  cause  pollu�on  to  the  environment  while  solar  energy  is  a               
clean-energy  source  and  ecofriendly.  Solar  cells  are  the  devices  that  transform  solar             
energy  to  be  electricity.  Hence,  this  project  focuses  on  the  development  of             
dye-sensi�zed  solar  cells,  however  their  efficiency  was  not  high  as  they  should  be.              
Carbon-nanopar�cles  were  synthesized  and  used  because  they  can  be  controlled           
func�onal  group  on  their  surfaces,  meaning  that  they  can  be  absorbed  more  on              
Titanium  Dioxide  surface,  affec�ng  to  the  efficiency  of  solar  cells  that  can  absorb  more               
light  and  also  increase  the  efficiency  of  electron  transfer  to  Titanium  Dioxide  molecules.              
Therefore,  we  decided  to  synthesize  Carbon-nanopar�cles  from  the  mix  of  urea  and             
citric  acid  via  hydrothermal  process  in  Teflon-lined  autoclave  reactor  at  proper            
temperature  and  �me  in  order  to  obtain  the  narrow-bandgap  carbon-nanopar�cles           
which  can  absorb  long  wavelength  of  light  nearby  infrared  region  and  suitable  to  be               
used   in   dye-sensi�zed   solar   cells.  
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Nowadays,  one  of  the  major  environmental  issues  causes  by  plas�c  disposal.  The             
current  method  for  eradica�ng  them  such  as  embedding  and  burning  have  the             
consequences  in  ecological  toxic  produc�on.  The  suggested  solu�on  for  this  problem  is             
using  biodegradable  plas�cs  instead  of  petroleum-based  plas�cs.  In  the  past  decade,            
the  researches  about  biodegradable  plas�cs  were  frequently  launched,  especially          
about  carboxymethyl  cellulose  (CMC).  CMC  is  the  deriva�ve  of  cellulose  with  can  be              
u�lized  as  the  organic  adhesive  material  in  polymer  industry.  Nonetheless,  the  isolated           
CMC  is  unable  to  create  the  biodegradable  plas�cs.  So,  this  research  aims  to  synthesize             
the  compound  of  bioplas�cs  from  CMC,  as  the  material  for  strengthen,  and  starch,            
then,  extrude  the  bioplas�cs  compound  via  twin  screw  extruder  for  making  them           
suitable  for  the  plas�c  products  forma�on  process.  From  the  results,  the  pictures  of            
morphology  of  the  extruded  bioplas�cs,  were  taken  by  Scanning  Electron  Microscope,          
showed  the  compa�bility  between  CMC  and  starch.  FTIR  spectra  indicated  the  bonding           
inside  the  obtained  bioplas�cs  reveals  the  carbonyl  and  hydroxyl  group  which  are  the            
bonding  inside  CMC  and  between  CMC  and  starch  respec�vely.  The  received  product           
showed  the  difference  in  varied  amount  of  CMC.  As  increasing  the  amount  of  CMC,  the              
tensile  strength  of  product  tended  to  be  increased,  the  elonga�on  at  break  of  product             
tended  to  be  reduced.  Furthermore,  tensile  proper�es  of  products  can  be  precisely           
measured  by  tensile  tes�ng  machine  for  comparison  between  them  and  normal  plas�c           
bags’  value.  Since  the  tensile  proper�es  of  products  are  adjustable  by  changing           
concentra�on   of   CMC   in   sample,   the   bioplas�cs   bag   is   possibly   to   produced.
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The  mathema�cal  model  of  riffle  shuffle  has  been  a  subject  of  some  studies.  Whereas               
most  of  these  regard  the  cards  as  all  different,  in  2006  Conger  and  Viswanath  treated                
some  of  them  as  iden�cal  and  inves�gated  the  implica�ons.  When  the  ini�al  deck  is               
arranged  in  alterna�ng  reds  and  blacks,  they  showed  that  two  outcomes  are  equally              
likely  if  a  number  of  par�cular  transforma�ons  can  turn  one  of  them  into  the  other.                
This  transforma�on,  which  may  be  viewed  as  a  reversible  string  rewri�ng  system,             
par��ons  the  set  of  outcomes  into  equivalence  classes.  They  conjectured  that  the             
number  of  such  classes  is  precisely  where  is  the  number  of  cards  of       (n )+ 3 2n2   n       
each  color.  In  this  paper,  the  asser�on  is  proven  true  by  the  method  of  invariant  and                 
deriva�on   of   canonical   forms.  
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This  paper  deals  with  ruin  probabili�es  in  discrete  �me  and  Markov  chain.  The  basic               
approach,  which  claims  are  assumed  to  be  independent  and  have  no  premium,  is              
through  Yang  (2003).  In  this  work,  that  method  is  extended  by  applying  premium  with               
respect  to  its  rate  into  the  surplus  model  to  derive  the  new  formulas  expressing  in  the                 
recursive   equa�ons   form.  
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Thai  Ar�s�c  pa�erns  are  very  important  to  Thailand  and  Thai  people  because  they  are               
the  evidence  that  show  the  history  since  Dvarava�  Period  and  receiving  influence  in  art               
from  India  then  adapt  to  be  Thai  pa�erns.  Here,  Thai  Ar�s�c  pa�erns  were  studied  via                
mathema�cal  aspect.  Our  results  indicate  mathema�cal  func�ons  which  fit  to  Thai            
Ar�s�c   curve   so   that   they   could   generated   graphs   represen�ng   the   Thai   Ar�s�c   styles.  
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A  demonstra�on  comprising  a  sheet  of  elas�c  fabric  a�ached  with  a  rigid  frame  and  a                
central  mass  placed  on  the  center  of  the  sheet  for  the  visualiza�on  of  a  curved                
space�me  has  been  inves�gated.  To  study  whether  the  demonstra�on  using  fabric  can             
replicate  planetary  mo�on,  a  mathema�cal  descrip�on  of  the  shape  of  the  curved             
fabric  and  equa�on  of  mo�on  of  the  rolling  mass  are  needed.  Firstly,  the  calculus  of                
varia�on  was  applied  to  obtain  an  equa�on  describing  the  shape  of  the  fabric.  Next,               
the  fabric  equa�on  as  the  func�on  of  the  central  mass  was  numerically  solved  and               
compared  with  the  shape  of  the  fabric  measured  from  the  experiment.  Then,  the              
equa�on  of  mo�on  of  the  rolling  mass  on  the  fabric  was  derived  using  the  law  of                 
energy  conserva�on  and  momentum  conserva�on.  The  solu�on  to  equa�on  of  mo�on            
for  the  rolling  mass  on  the  curved  fabric  shows  that  if  the  frame  and  the  fabric  is  very                   
large,  the  unbounded  orbit  will  not  exist  from  the  demonstra�on.  This  is  the  difference               
from  Newtonian  gravity  and  Schwarzschild  space�me.  In  addi�on,  there  exist  only            
circular   orbit   and   ellip�c   orbit   with   or   without   precession   from   the   demonstra�on.  
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Sound  is  important  for  people’s  life  since  it  is  the  medium  used  to  communicate  among                
individuals.  In  many  occasions,  communica�on  needs  privacy  between  two  or  more            
people  or  to  avoid  disturbing  others,  and  in  the  mean�me  the  sound  volume  must  s�ll                
be  high  enough  to  transmit  the  informa�on  coherently.  Therefore,  this  research  is  to              
find  the  solu�on  and  invent  a  device  that  is  capable  of  intensifying  sound  in  a  small                 
area  and  reducing  the  sound  that  pervades  into  the  surroundings.  The  effects  of  the               
factors  poten�ally  affec�ng  the  characteris�cs  of  sound  pervasion,  including  sound           
frequency,  amplitude,  and  dimension  of  sound  sources,  were  first  studied  and            
iden�fied.  Subsequently,  by  applying  the  reflec�ve  geometric  property  of  paraboloids,           
a  parabolic  reflector  was  designed  and  fabricated,  and  an  experiment  to  measure  the              
value  of  sound  intensity  at  every  point  in  the  area  was  conducted.  The  results  indicated                
that  the  value  of  sound  intensity  in  the  focal  area  and  the  sound  a�enua�on  (the                
energy  loss  of  sound  propaga�on)  in  the  experiment  with  a  parabolic  reflector  was              
significantly  higher  than  that  in  the  experiment  with  no  reflector.  Another  parabolic             
reflector  was  then  added  to  the  apparatus,  and  the  experiments  were  repeated.  The              
results  revealed  remarkable  rela�onships  between  the  value  of  sound  intensity  and  the             
arrangements   of   the   reflectors.  
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