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Abstract

This project was conducted to study water quality in water bodies and apply
synchrotron light technology. The first part of the study involved selecting study sites
within water bodies, including Ban Bueng Reservoir, Nong Kho Reservoir, and Map
Phrachan Reservoir. In the second stage, water quality was measured based on four
parameters: temperature, dissolved oxygen, pH, and turbidity. This part was conducted
twice, once in May and once in August. The results showed that the dissolved oxygen
levels did not meet the surface water quality standards in May, leading to moderate
water quality levels across the three sites, with CCME WQI values ranging from 67.97
to 75.42 By August, water quality had improved to a good level, with CCME WQI values
ranging from 79.23 to 88.18 The third stage involved analyzing elements accumulated
in water and aquatic plants using the Total Reflection X-ray Fluorescence (TXRF)
technique at the Synchrotron Light Research Institute. The results were analyzed and
visualized as spectral line graphs using the PyMca software. The elemental spectra of
the aquatic plant samples showed consistency with those of water samples collected
from the same study sites.

Keywords: Water Quality, Elemental Accumulation in Aquatic Plants, Elemental

Accumulation in Water, Total Reflection X-ray Fluorescence (TXRF) Technique
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2.3 A1 CCME Water Quality Index (CCME WQI)
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2) 99@nw1 B = 9audesii

AN 3.2 USNUIULAULEI U

i3 https://bit.ly/43naf6N

3.2.2.3 g1aAunuUTE Ty

1) Ifinw A = galndaiuansisae

o

95U Inden

2) Infnw B

AN 3.3 UShaenaivinunulsetu

i https://bit.ly/4cu9Ham

10


https://bit.ly/43naf6N
https://bit.ly/4cu9HAm
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3.3.3 Maifusegatin (Water Sampling)
33.3.1 ifiufhegneti 3 fufifidnw lnewiushegtaint 3 gafinm 2 ads
meludeungumenuuazningiau warlildgedeoifletdestusanysnuuiou Tnerdeufiu
dregrailldsodsfianfiunda Rinse) mamifushogneron 2-3 afs eliiiuladlifans

wlanUasuduidovuluriaiuin

2NN 3.4 N15na (Rinse)

3.3.3.2 uuaniufiegsludnfingifiadussana 30 wuRwms ussgun

Usinalnatfuein waidalneludnl@un

b

A7 3.5 Msussluvaniufmegs (Water Sampling)
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3.3.4 ATavdouAMnIMNIAFUIL
3.3.4.1 \Uniadaslagnisnata Power wiauldifiunszunninia asaseuan
nadriamnm ¥un gumgiith (Water Temperature) Avasvasudsazanslut (Total
Dissolved Solids) eandiauazaneii (Dissolved Oxygen) way AAuLdunsa-wa (pH)

NULATRITALUUTANENIS N0 DS (Multi Parameters)

ANA 3.6 NM1sUalgauAIee Multi Parameters

3.3.4.2 Wanthasuaninausngmeutang q ivinnisquiminsiiainseauiis
s 50 LwuRung

3.3.4.3 GuiinArnaunnitlaaumtaewaniug iaAiauvenvisuni

AN 3.7 NMIRTINEUAMAINLY wazTunnNg



13

3.3.5 M3LAUFIBg 19
3.3.5.1 dsramitvdnuinaaefdnwinmuenigluusiaura

3.3.5.2 AMvuanisnuiegeiiguuudy lnen1slouisaeunasy (Quadrant)

AU UTEHLINITENINIIG 1-2 LUAT
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3.3.5.3 iiusegasiivfiog elurisaieuasy (Quadrant)

Talugaiusmegnfoutuiinduiuiivusassinfinuegluvg

/ ‘ VN Put
< e s i - / |

Al 3.10 nsiusegnadis (Plant Sampling)

A

3.3.6 MawIBaYAfiegn Wieldlunssuaunsinaila TXRF
3.3.6.1 msm‘%am;méffsaeimfﬂ (Water Sample Preparation)
1) wonnguniiusogaimuuvdning 3 unds
2) Ynehalviaivnseuiu wilugudans

3) AVuARUNIARYRLN -5.00 84 0.00 deFLTATLE LALTENINNT

Y Y

14 1l
o A

v & = a < Y 1 [y A 1%
7\]@Lﬂ'U’“US‘lllllﬂ’liL‘U(ﬂBJ']‘U’J@Lﬂ‘UG]'J@EJ'NU'] L‘WEJ‘{]ENﬂuﬂﬁiLﬁ]@ﬂu‘U@ﬂﬁ’]ﬂuaﬂ’]WLL’J@ﬁEJlI

3.3.6.2 M3LW3UYAFIBENNY (Plant Sample Preparations)
1) dvhanuazeInfagaiy niaudkundiulsenouiveanidy

510 19 wazlu winilveuludevauiounamail 60 asriwadea w 24 Tl




v | = = — -

LI
i

U

AT 3.12 MTOULNIFIBENY Medeuauie

2) dhiegneiiwdiume g Anuniseuwisnuadunsuin 0.5
Tadwns lagldyalnsaunans waznzunsaseu

3) FIHIFI0E19NY Fogeay 10 Hadnsu Tugedy dx6 wuRluns

-
AN 3.13 WA 19NTVUIR 0.5 LAALUAT

3.3.7 MyIATweI9lugaiiega mewmaia TXRF
3.3.7.1 MyBATIRReg1U ssaliunisiiasyafieganuduneu dadl
1) dhdegradn 990 lulasans Ingldlulastiunldnaanlulasiind

2) v Cr 100 me/L U3ams 10 lulasans lushegrati

15
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3) thansazaneyasossluduvies dnnadiuudedeaty

4) venansazatgnyaiiege 5 lulasang asuuwiy Silicon Wafers

5) Aiun1smude 7.1.1 fave7.1.4 UATUNNYAFIBEY

6) Wusu Silicon wafers ﬁwammiaxmdﬂauLLﬁqﬁqquﬁ 60 9961
warded e 10 undl

7) thustu Silicon wafers YadegnafiiIuNTaUTiIATE TXRF Lloi3y

NILUIMTNATINEW wazTenuraduuauaUnnsuvess

o
)=

3.3.7.2 myesziitedneiis lusUuuukeinsdudumanuduneu di

1) ey 10 fadn3u aslunaenlulasiiad wieuvenansazane
Triton X-100 Usuns 990 lulasdns

2) nemansarans Cr 100 me/L Usuas 10 lulasdns ludhegrafiad
agluvaanlulasiid

3) thansazanegesosdlutiuslsmnudaunaduduidode

4) vgnansara1eNYAIege 5 Lulasang asuuusiy Silicon Wafers

5) Aiiun1smde 1) fate 4) IUATUNNYARIDELNS

a

6) duiu Silicon wafers Nvgnansazangliouniaigamgil 60 99
waiged e 10 undl
7) dueu Silicon wafers YARag19NHIUNTBULILATEY TXRF LBy

NILUIMUMINATINEW wazTenuraduuauaUnnsuvess

= a U 1
AN 3.14 NMSLATTUYANIBYIN
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AN 3.15 NMSUYAAITATANYAIUY AN 3.16 NITBULIAG

Silicon Wafers

AT 3.17 MISLAAINANITAIAT AW 3.18 1159719 Silicon wafers Tu

SeUULASRY TXRF \A309 TXRF
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uni 4
NANISALUUITUY

mstufinwan1saiunig
msﬁwmmﬁ'\@mmwﬁgﬂ
1. adsil 1 Wounguaen
1.1 Srafutntudsvene

=] v o= 1 v oA Y 2 8 v o« 2
MA19191 4.1 G]’]i'NUUV]ﬂﬂ"]Wsﬂuﬂmﬂqwuq@qqLﬂUU'TU'—]unUQSUEJ'WE]IUL@E]UWQUJY]@N

5780157 Wiy | HanIvadey 1INTFIU
NAADUY grafuitudoes | Aussidiuiesei
A B C X |sp. |SD?

Temperature | 83/ 30.05 | 29.26 | 3153 |30.28 | 1.15 1.33 0]

\waLge
TDS n./8. 0.110 | 0.112 | 0.113 | 0.112 | 0.002 | O -
DO un./a. 3.73 2.86 1.98 2.86 0.88 0.77 > 6
pH - 7.29 7.56 8.00 71.62 0.36 0.13 5-9

Arurudadwan CCME WQ
fnumnidadondn 3 Jadosad

1) Auan F1 (Scope) ; mnuanisnaaasiilailulumuuinsgiu 1 wisifiwesan
Wavian 4 wisdiees Ao DO Fatiu F, = G) X 100 = 25

2) AU F2 (Frequency) ; mﬂmamimamﬁhjLfJthmmmmgm 3 ANSNARDY

210 12 NIneaed AU F, = (%) X 100 = 25
3) AN F3 (Amplitude) ; mﬁhjﬁ‘]ummgmﬁa A1 DO daslisinia 6 un./a.

platiu
6
excursion; = (—) —1=20.609
3.673
i =|(=—)—-1=1.09
excursion, (2 86) 098

6
excursionz = (E) —1=2.030

=y
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_ it excursion;  0.609 + 1.098 + 2.03

nse = # of test - 12 = 0311
Fs = nse )x100—£—2372
37 \nse+1 1311 77

ATUIUAZUY CCME WQI

\/Ff + F,% 4+ F32
1.732

CCME WQI, =100 —

V252 4 252 4 23.722
1.732

CCME WQl,, = 100 — < ) = 75.42

! [ - [
1.2 879N UUINUDIAD

A15197 4.2 msntudinesviigunindienufuinnussdelufounguaiay

51857 U NAN1IVAFDU UINTFIU
NAADU grafiuimuesde | Aussidivinse
A B X |sD. S.D.2

Temperature | 83f1 30.82 29.94 30.38 0.62 0.39 §

\waLge
TDS N./8. 0.115 0.143 0.129 0.02 0.0003* | -
DO un./a. 1.53 1.48 1.51 0.04 0.001* >6
pH - 8.05 7.38 1.72 0.47 0.22 5-9

AMUU8AIN CCME WQI
AMuIUatenan 3 Yaderal

1) M F1 (Scope) ; annnan1svaaesdildidulumuuinsgiu 1 wisfiwesain
Warun 4 Wsiwes Ae DO fwi F, = G) x 100 = 25
2) fuwanm F2 (Frequency) ; annnan1snaaesdildidulumuunsgiu 2 nsnaaes
310 8 N1TNAADI é’fﬂﬁ?u F, = (g) x 100 = 25

3) furn F3 (Amplitude) ; Aitlsiidunasgiude a1 DO Feslisiindn 6 un./a.

6
—) —1=2.922

excursion, = (1 =3
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6
)— 1=3054

excursion, = (m

iL,excursion; 2.922 + 3.054

- - = 0.747
nse # of test 8
F —( )x1oo—ﬂ—4276
37 \nse +1 T 1747 0 7

ATUIUAZUY CCME WQI

\/Ff + F,% 4+ F32

CCME WQI,, = 100 — —=3

V252 + 252 + 42.762
1.732

CCME WQl,, = 100 — < ) = 67.97

1.3 919Ut uUsEl

=] L= I v oA N 13 H v A
13199 4.3 G]’]‘JNU‘UVWW]WUUQMJWWUWEJNLﬂUu’]ﬂJ’]Uﬂi%"U‘quLWQUWQ‘HJWF"I@J

1857 aveld NANISNAZDU INTFIU
NAFDUY grafuiny AUIZIEUATIZY

Uszau

A B X |sbD. S.D.?
Temperature | 83f1 30.89 | 29.35 30.12 1.09 1.19 §

\waLg e

TDS N./8. 0.175 0.085 0.13 0.064 0.004 -
DO un./a. 1.55 1.50 1.53 0.04 0.001 > 6
pH - 7.56 7.53 7.55 0.02 0.0004* | 5-9

Auauldalgain CCME WQl
fuantladendn 3 dadusil

1) M F1 (Scope) ; annnanisvaaesdildidulumuunsgiu 1 wisfiwesain
Warun 4 Wswes Ao DO fwi Fy = G) x 100 = 25
2) fuan F2 (Frequency) ; annnan1snaaesdfildidulumuunsgiu 2 nsnaaes
21N 8 Mneaed fty F, = (g) X 100 = 25

3) AU F3 (Amplitude) ; mﬁhjlﬂummgmﬁa A1 DO gadlaliingi 6 un./a.
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Tl
i = ( 6 ) 1=2.871
excursion; = 1 56 = 2.
i =|l—)—-1=
excursion, (1.50) 3

YL excursion; 2.871+ 3
nse = = = 0.734
# of test 8

nse
Fo=(——)%x100 = —— =423
3 (nse + 1) 1.734

ATUIUAZLUY CCME WQI

\/F{" + F,2 + F,?
1.732

CCME WQI,, = 100 —

V252 4+ 252 4 42.332
CCME WQI,, = 100 — = 68.1

1.732

2. AS991 2 WBuAIAY
' 2 8 v o«
2.1 819N ULN UL T8

A15197 4.4 msnduiinaissdaunimiisraiuintiudwesludeudmeay

51857 Wy | Nan1megEeu 1INIFIU
NAADU grafivihtudewes | Adssdiviasei
A B C X |sp. |SD?

Temperature | 83f1 29.59 | 2892 | 3093 | 29.81 | 1.02 1.05 |%

\waLge
TDS N./8. 0.115 | 0.115 | 0.116 | 0.115 | 0.0005 | O -
DO un./a. 5.12 | 5.96 5.15 | 541 0.48 0.23 >6
pH - 7.49 7.94 7.48 7.64 0.22 0.05 5-9

Auauldalgain CCME WQl
Annuladenan 3 Jadadall
1) M F1 (Scope) ; annnan1svaaesdildidulumuuinsgiu 1 wisfiwesan

NA 4 W15138wes Ae DO At Fy = G) X 100 = 25
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2) A F2 (Frequency) ; 9 nuan1snaaesiilaidulumuuinsgiu 3 mnaass

270 12 Nsneaes Mt F, = (%) x 100 = 25
3) AU F3 (Amplitude) ; ﬁhﬁhﬂﬂumm@mﬁa A1 DO gadlalsnii 6 un /a.

platiu
. 6
excursion; = <m> —1=0.172
6
excursion, = (ﬁ) —1=10.007
6
excursion; = (E) —1=0.165

YL excursion; 0.172 + 0.007 + 0.165

nse = = = 0.029
# of test 12
F —( nse )x100—ﬂ—282
37 \nse+1 1029 7

AUIAZKUY CCME WQI

/\/Fl2 + F,% + F,?

CCME WQI, = 100 — \ 1732

\252 + 252 + 2.822
1.732

CCME WQI,, = 100 — < ) = 88.18

2.2 91UAUEINUDIAD

A13199 4.5 ansedudinaduiinan et muesdeluioudsanay

51857 aveld NANISNAZDU NP
NAEDY grafuimues | Assfiuiesz

A

A B X |sb. S.D.2
Temperature | B3¢ 30.54 | 30.84 |30.69 |0.21 0.05 §

LRS!

TDS N./8. 0.116 0.147 0.132 0.022 0.0004 -
DO un./a. 4.97 6.87 5.92 1.34 1.80 > 6
pH - 6.88 7.02 6.95 0.1 0.01 5-9




23

AIuUaIIN CCME WQ
fnundadondn 3 Jadesad

1) M F1 (Scope) ; annnan1snaaesdildidulumuunsgiu 1 wisfiwesain
ﬁ'wm 4 W1isiimes Ae DO ﬁﬂﬁ?u F, = G) x 100 = 25

2) fuan F2 (Frequency) ; annnan1snaaesiiliidulumuunsgiu 1 n1svaaes
910 8 NMSMAABY Fathl F, = (%) X 100 = 12.5

3) AU F3 (Amplitude) ; ﬁhﬁ?ihjlﬂummgmﬁa A1 DO gadlalsnii 6 un /a.

MUY excursion; = (%) —1=0.207

iL, excursion; 0.207

— = = 0.026

nse # of test 8

F—( )x100—£—253
37 \nse+1 T 1.026 7

AUIAZKUY CCME WQI

/\/Fl2 + F,% + F32\

CCME WQI,, =100 — \ 1732 /

v/252 + 12.52 + 2.532
1.732

CCME WQI,, = 100 — ( ) = 83.80

2.3 91aAutuUUTE Ty

A13199 4.6 ansetudinaduiinanniisruiuiiuudssduludieudaney

51857 aVeld NANISNAADU NI
NAFDUY grafiuany AUIEUALATIEN

Uszafu

A B X |sb. |S.D.2
Temperature | 83f1 35.12 | 3950 |37.31 3.1 9.59 §

\waLTe

TDS N./8. 0.221 0.183 0.202 0.027 0.0007 -
DO un./a. 5.52 4.06 4.79 1.03 1.07 > 6
pH - 7.17 6.89 7.03 0.2 0.04 5-9




Auaudadeain CCME WQI

AUIUMIUAEVAN 3 U8matl
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1) A F1 (Scope) ; 9nwanisvaassdildidulunsuunnsgiu 1 wisilwesan

Na 4 W15138wes Ae DO At Fy = G) x 100 = 25

2) s F2 (Frequency) ; annnanisnaaesdildidulumuuinsgiu 2 nmsnaaes

910 8 N1TNAADI ﬁ’qﬁ?u F, = (g) X 100 = 25

3) A F3 (Amplitude) ; Ailsidusnasgiude a1 DO dedliding 6 un./a.

6
)— 1 =0.087

excursion, = (E

—1=0.478

excursion, = (m)

iL;excursion; 0.087 + 0.478

= = = 0.071
nse # of test 8
F—( )x100—£—663
37 \nse+1 T 1.071

AUIUAZKUY CCME WQI

/\/Fl2 + F,% + F32\

CCME WQI, =100 — \ 1732 /

/252 + 252 + 6.632
1.732

CCME WQl,, = 100 — ( > = 79.23
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WHUATUYIEAINTIUTEULTIBUUSHN Temperature, TDS, DO wae pH sewinanau

NOEAIANAULABUT AN

1. 919Avtvudavene

' < H ¥ = =2
BWNUUILNLN 9AANEN A

35

30.05 2959

30
25
20
15

10
373 5.12

Temperature (asiaaidaa) TDS (n./a.) DO (un./a)

Hyqunian A B danan A

wHUNRN 1 Lansn1siSeuiisuUSuna Temperature, TDS, DO way pH Tusnautiduds

Y

Y RANY A eluieungunAuLazAsuFmIAY

anaiuntineds aedne A

35

30.05 2959
30

25
20

15

9.99

10 7.29

373 5.12

Temperature (asraiiag) TDS (n/a) DO (un./a) pH

Hynunian A B Fonau A

WRUATN 2 uanin1sl3euiisuy3una Temperature, TDS, DO way pH Tugnafiuintiuis

Y18 AN B Melusieunguninuiasifoudmay
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' 3 go/ v =3 =2
DWNUUILIULNUENE 9AANTN C

35

30

25

20

15

10

0.113 0.116

Temperature (ssdaaidaa) TDS (n.a.) DO (un./a)

W ygenan C - M Ganan C

WKUATN 3 uanen1sIeuiisuysuna Temperature, TDS, DO way pH Tugnafiuintiuis

Y18 AANY1 C AnelufoungunIALLazAauFvAY

J 3 H 1%
2. AUV UINUBIAD

U =3 %’ v =
ANUNUUINUBIAD JAANTN A

35

30.82 30.54
30
25
20
15

10

0.115 0.116 153

Temperature TDS

pH

Hynunian A B Fonau A

wHUNE? 4 wansn1siUSeuiisuuSuna Temperature, TDS, DO wag pH lusnaiuivues

U

¥ = A A a
B IAFANYT A ﬂWHIULWBUWQHﬂWﬂMLLﬁSLﬂ@UﬁQ‘VI']ﬂlI
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1 [~3 ,0/ £ =
DWNUUINUBIAD JAFANHT B

35

2994 30.84

30

25

20

15

10 6.87

1.48

0.143 0.147

Temperature TDS DO pH

W yqunian B B aonau B

wHUNRN 5 LansnsiUSeuiisuUsuna Temperature, TDS, DO way pH lusnaiuimues

Y

Ao AN B Melueunguninulasifoudmay

3. 91uAUEINIUUTETY

anafiuanulsedu qadnm A

40

35.12
35
30
25
20
15

10

w1

1.55

0.175 0.221

Temperature TDS
Hypuenian A B Fonau A

a

WKUQHT 6 uanin1sIeuTiBuUSII Temperature, TDS, DO wag pH Tugaiuuiy

=
Usedu 9nfnw A neluhounguninuuasfoudanay



a8 o =
ANNALENN UL sEdu AAANIHT B

45

39.5

40
35
30
25
20
15

28

9.39

10

Temperature

7.53
4.06

0.085 0.183 1'504

TDS DO pH

W yqunian B M Ranen B

WRUHN 7 uanin1sIeuiisuysuna Temperature, TDS, DO wag pH Tugauiuuiu

Uszdu 9efnw B neluifounguninunazifiaudviay

HANSNUAIBEISNYLNINgARNEN

winw | srfvithudees drafvinuesde grafvinuysziu
A1 - HNAUT 4 AU KNAUYI 6 AU Kneuen 10 A
N A2 - Annswian 1§y ANAUYIT 1 AU ANAUYIT 3 AU
- ANAUYI 5 e
- ngN AU
A3 - RNAUTI 1 AU KNAUY 3 AU KNAUYIN 6 AU
B 1 - Annszian 4 Au HNAUY 34 AU Hnnselan 1 Ay
nUs 4 sy
90 B 2 - HNAUTIN 29 Fiu KNeue 20 A Hnnszian 1 du
Ands 4 fu
RNAUTT 1 A
90 B 3 - AnAUYIN 11 @ RNAUTN 17 AU Hnnselan 1 Ay
9 C 1 - HNAUTI 6 AU - .
wC2 - ANAUYN 5 AU . i
9 C3 - fAneUYIn 5 A - -

M5197 4.7 Guiinuanisdrssaiimhinulugadnwanuuinueiaiuin
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uni 5

MnmsaTvdeunumesndauavartluhlufeunguneudaldfanasiunsgu
aun s v nuvaniivome ilveaunimiiauumdsnielufeunguaiau
agluszauUmunans lagilan CCME WQI agjsening 67.97-75.42 wazneluifoudaniauile
aunmihegluszdu Tnefidn COME WQI Sidnegsswing 79.23-88.18 Ssanansnadunenis
Udeneandiauadluuvasiivesiiy fsdsmalasnssdesedu DO fagifiuanndu wagfiegs
dawamnedou vhlAndi s asnsnangamgivesild ssstuuultufiaunindily
Foudmaufinimguniay iesnniivassthesiasydulalailumiuy Wy fhauan vh

TwoudunaN (M) fiA1 DO WiNTY wazaumglanas

Tngmsiinngsinazuanssadunsmiduauaniuinlusunsy PyMca nudnsnd
Usnglusauaaniuangeiivindiauaenndosfulavadaniugaiogiuiluwmdasinge
Aoty uenaniviinasmiinudiaenndesiuAanssuesuyydnuuasdneiug
HUANTENINARNY A Wag B vassrafiuintubsens nuindnugefnw B wusg
Tangniinuisiiamy Fe Mn gendn flesann ifnaduveslassairamdnuionisUdesvouds
NYAFMNTTY IAANYIVTIMLMAIAaUNTINIsNTarauvadlaneminuInnI1sEnIng
fhaghefini wasiuinue vt udienegn A agnudn Ca nuludannndied
foann Ca simulugures Caz* flazanethléd Tnstanngluthnszding (Hard Water) Fs019
L1NNTALANEUBIUTTN 1T iUy (CaCO3) wious DU (CasO4) furiu Ca Tuthenag
PNUMEIAUY U B UaTBINVBAFENNITNYATUAZENAMNTTY @91 K 1TUs19R1m1sHan

C% =

(% gj A 2
My Ndnaeduuasazan K Tuusuiaun

Y
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Badge selection

1. Be a Collaborator

This project involves three students working collaboratively under the
guidance of three advisors, with clearly defined roles in assessing and
analyzing water quality in Chonburi. Each team member is responsible for
collecting water and aquatic plant samples, recording data, and identifying
issues affecting local communities. Collaboration ensures accurate data

collection and comprehensive coverage of study areas. Additionally, the

team works with researchers from Burapha University and the Synchrotron
Ligsht Research Institute, enhancing the precision of the research and

providing in-depth findings.

2. Be a Data Scientist

In this project, students analyze data on water and aquatic plant quality using
Total Reflection X-ray Fluorescence (TXRF), a tool capable of detecting trace
amounts of heavy metals. The collected data helps determine elemental
accumulation in aquatic plants and water sources within the community.
Furthermore, students compare findings with previous research to evaluate

contamination trends and elemental concentrations. The results are

discussed alongside data limitations, such as seasonal variations and human

activities that may influence water quality.

3. Be a STEM Professional

Under the guidance of faculty members and researchers from Burapha
University, students receive expert advice on sample collection and data
analysis. The project also benefits from support provided by the Synchrotron
Light Research Institute, particularly in utilizing TXRF technology.
Collaborating with professionals allows the team to select appropriate

analytical methods, improve the accuracy of experimental results, and

interpret data more effectively. This enhances the reliability of the research,

contributing valuable insights for future community development.
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