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ABSTRACT

The method for detection of mercury (II) on paper by spectrofluorometry was presented in
this work. Detection reaction is based on quenching effect of mercury (II) on the fluorescence of
fluorescein derivative using as fluorophore. Aliquots of 4 mg/1 fluorophore in methanol (40.0 pl) and
mercury (II) (10.0 pl) were dropped onto a 2 cm-diameter filter paper (Advantec' " No.2). After
dropping for 4 min, the paper was then put into a circle-shaped solid sample holder in a
spectrofluorometer. Fluorescence intensity (FL) was monitored (A, =450 nm and A = 515 nm). As
the concentration of mercury (II) was increased, the FL was decreased. Linear calibration according
to the Stern-Volmer's relationship in the concentration upto 2000 mg Hg (II) / 1 with acceptable
linearity was accomplished (I/I, = 0.0007[Hg(II)] + 1.1386, R’ = 0.9736). The method also gave high
precision (RSD = 0.6 - 0.9 %). This indicates that the method for the mercury (II) detection on paper

can be developed.

Keywords: Mercury (II), Quenching effect, Fluorescence, Detection on paper
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2.1.6 @UN1T Stern — Volmer [6]
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1500 931.36 | 213.16 | 226.29 | 4.37 4.12 4.24 0.18 4.23
2000 031.36 | 162.43 | 146.00 | 5.73 6.38 6.06 0.46 153
2500 931.36 | 120.04 | 108.83 7.76 8.56 8.16 0.57 6.93
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Conc.of Hg2+ i
I, 1, Y I,/ 1, L L X SD %RSD

(mg/L)
0 201.31 | 200.15 | 202.46 1.01 0.99 1.00 0.01 0.81
500 201.31 | 176.67 | 177.85 1.14 1.13 1.14 0.01 0.47
1000 201.31 | 158.46 | 159.21 L.27 1.26 1.27 0.00 0.33
1500 201.31 | 139.22 | 133.90 1.45 1.50 1.47 0.04 2.76
2000 201.31 | 122.66 | 121.53 1.64 1.66 1.65 0.01 0.66
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Conc.oi‘Hg2+ =
I I, 1, L1 LiAL X SD %RSD
(mg/L)

0 287.20 | 296.40 | 278.01 0.97 1.03 1.00 0.05 4.53

500 287.20 | 163.72 | 188.64 | 1.75 152 1.64 0.16 10.00

1000 287.20 | 163.16 | 153.76 1.76 1.87 1.81 0.08 4.19
1500 287.20 | 115.66 | 134.81 2.48 2.13 2.31 0.25 10.81

2000 287.20 | 113.12 | 108.84 | 2.54 2.64 2.59 0.07 273
2500 287.20 | 109.58 | 94.76 2.62 3.03 2.83 0.29 10.26

o o 4 =
hdoyauiinisnasanuauns sem — Volmer iitogaailuidunss Idwams

NAABIAIgIN 4.7

2.9

o/ |

3.4 ‘
y =0.0007x+ 1.1386

R*=0.9736

500 1000

1500

2000

Concentration of Hg?* (mg/L)

2500

H o = = s T =
3UN 4.8 1aAINT W Stern-—Volmer vowlgoo Tsnlaanunduty 4.0 iadniudedas

A n kY a A g
119 Quenching A7elsan ludinarsndlunszais




31

4 a 1 ! I~ { y = 1
11ngU# 4.8 vzmulaa Tansnnanudluidunssnneld edosanainan

@ = q" v a 2 2 é", = 1 Y1 = aan 5 '
Fuisednsmsaadule R = 0.9718) Aeuiy 34na12 1821n151AAUHA581 Quenching 5811319

d = -3 g { o o
vigoe lsesuazilsonausafatu ldundananiidunssasudinsniauunszay

a c;. ad
4.4 MIUTLNUANNNGIVBIID

a as =) U U - w v
TumsmanuMeawsdds wwiasananaiesazaubounuinasIudunns lay
dy o a ' 4 -

Tumsnaaostiagyiimsdinaginsiisauasyosvigos IsWesiilo Quenching Aavdsaniinnu
9/ a a w =) H =1 o H g 1
Wt 500, 1000, 1500, 2000 1A 2500 HadnsuapanT $19 JUTIUIU 5 AT INUUNIAT
3 1 = Y] w o J = o d:l o i
FovazaudsuuninnsuduinivesnniiEoauasvosgoalsnesiiionin1g Quenching
Y Y Y & o ~
fesonanududunie Juaninananisei 4.4

] ' ~ v w l Al ¢ A o

Adovaraudsauuinasguduinivosninisisesuavesrigoa lsvos dievinis
Quenching  A2u15enaNududu 500, 1000, 1500, 2000 Loz 2500 Hadniudodns Tuns

#i) LA

¥ 1
S5 zraiia iy Yovay 0.60, 0.92, 0.79, 0.59, 0.64 wag 0.92 AWAWL Ay Sadielda

et

A =
FHUNNUNYI

i I ' { @ w d 1
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Conc. of mm3iSeanasvesrigeslsnlo’
Hg'' (mg/L) 1ite Quenching &350 X SD | %RSD
afail1 | afafi2 | a¥eRia | a¥eiia | afes

0 36723 | 36746 | 369.35 | 36331 | 36626 | 36672 | 221 | 0.60
500 260.02 | 257.22 | 259.82 | 257.18 | 25423 | 257.69 | 237 | 092
1000 22146 | 217.59 | 21859 | 219.69 | 221.55 | 21977 | 175 | 0.9
1500 17008 | 17081 | 168.54 | 169.16 | 170.84 | 169.89 | 1017 | 0.59
2000 15399 | 15271 | 153.63 | 15152 | 15134 | 15244 | 098 | 0.64
2500 12894 | 131.99 | 130.16 | 12934 | 13059 | 13021 | 119 | 092
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I, I, I, L/ 1 I; /1, X SD %RSD
(mg/L)

0 152.83 | 156.34 | 149.33 | 0.98 1.02 1.00 0.03 3.24
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Conc.of Hg2+ -
I, I, I, I,/ 1, I,/1, X SD %RSD

(mg/L)
0 200.81 | 199.16 | 202.47 1.01 0.99 1.00 0.01 L17
500 200.81 | 197.07 | 174.60 1.02 1.15 1.08 0.09 8.55
1000 200.81 | 168.83 | 182.39 1.19 1.10 L.15 0.06 5.46
1500 200.81 | 178.45 | 164.47 1:13 1.22 1.17 0.07 S
2000 200.81 | 160.37 | 173.34 1.25 1.16 1.21 0.07 5.50
2500 200.81 | 148.54 | 149.75 1.35 1.34 1.35 0.01 0.57
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2. MINAARUANNTIINIAlUMIATIDTAMMSIT0UaIVBUATD Spectrofluoro

meter AIYAITAZAWAINY

4 d o s o
2.1 iel¥gnsninsiatamsaIednarHaveukad (Cuvette)
= aa 9 g A A w =S v s oA w =

1. S30UAINUANUANTY 50 Taansuaoans Iunsagan13n luviadtallsuing
YA 50 Hafdas Taedaasadiu 0.0025 nFu USuSunsalensasaniin

2. W euAIUANUENTY 0.25, 0.5, 0.75 uag 1.0 Uaaniudedns lunsadandin
TuradaifSumsvuia 100 iafaas Taein1590919910ANUNTANUITUTY 50 Taansy
= 3/
ADaNT 91NVD 1

=

3. hadt s e 1dua 519 39n 11553 9auad

== c:‘ Y aa Y 9 = a8 o = ] w 1 E=)
ﬂ']iﬁﬂil’liﬁ]%zlﬁliﬂﬁuu ANWAUUY 0.25 — 1.0 UAANITUADAAT U"I]lﬂﬂ‘i’JiU'Jﬂﬂ'lﬂ’]iL‘i’ﬂ\‘l

169 1 Maximum emission wavelength 11450 11 Tuwas Idnanisnanouaninigili a.3

1000
— 900 - ¢
= y=962.88x+ 154.46
2 800 R?=0.9724
-
&
£ 700
@
-t
f=
= 600
@
Q
=
@ 500
o
S a0 | ¢
S 1
(1'%

0.2 0.4 0.6 0.8
Concentration of Quinine (mg/L)

510 a3 nsmluamesimsieaudavasndtiu aAnududy 0.25 - 0.75 Taaniudenas

aa a a W 1T & 1 s E 4 1
(muummﬁmfn 1.0 HannNIuNdOAN T llﬂJﬁ'liJ'liE]G'li?%'Jﬂllﬂ Lﬁﬂﬂmﬂﬂ']ﬁﬂﬁmﬁ)

Py [~ [T 1 =l aa = 13 A 3 9 aa
‘l]"lﬂgll‘ﬂ .3 %mu”lﬂ’n ANTTLTDILTIVOIAIUUIWHUY LHDA ULV UUBDINIUY

<4 X o w 1 4 o
WNVUANEIAD UAA9I1 1AT DY Spectrofluorometer AHNTOATIVIANMTE DAL A



50

§ d o Qs o
2.2 iiel¥ginsainsrnTaasiied1aviinueaud (Solid Sample Holder)
= aa gy g a a o w 1A L ) [

1. @300AHUANUINTY 50 Taaniuaoans luniaganian luviadtaliuing
YUIA 50 aaans Tae¥aansadty 0.0025 sy S5 uasdensadaliin

2. I3 UAINUANTUAY 0.25, 0.5, 0.75 uaz 1.0 Taaniudaedns lunsaaail3n
Tuvadatsuasvuia 100 1aaans TaeyiiN1519091991NAIHUNNANDUTYL 50 Haansy
1T =& 9/
@DaANST 1NT0 1

3. hadtunes ey ldnnsindaaimsEeuas Tasvoandiuilsuing 50 lulasans

MNUUNTZATH

Y an ¥ 9

F
msfneiiaz l¥ndtiy ANWUHUN 0.25 — 1.0 HANTUADDNT uﬁulﬂ@l‘i?ﬁ]?ﬂﬂTﬂTiﬁﬂﬁ

1219 1 Maximum emission wavelength 71 450 w1 Tuwas ldwamsnanssuansdsgli n.4

5

=
[l
o

. y = 96.985x+ 5.0916
R*=0.9978

2

[e¢]
o

[e)]
[=]

B
o

Fluorescence Intensity( a.u.)
]
o

0.2 0.4 0.6 0.8 1
Concentration of Quinine (mg/L)

d' 1 =1 an Y 9 a a oW L)
31]7] f.4 ﬂ'i"W]Llffﬂﬁﬂ’]ﬂ’lﬁti’aﬂuﬁﬂ‘llﬁlﬁﬂ’J‘H‘Ll ANWVHUY 0.25 — 1.0 HAANIUADANT

~ =] Y 1 | aa = g A Y Y aa
§J"Iﬂ§°|J1’] .4 %glﬂullﬂ'ﬂ ATNITLTDILTIVDIAIUUIWHUY LHDA NNV NUUVDIAIUY
2 =¥ o w " . a g o
IWHALA AR 1AA997 19509 Spectrofluorometer AM150ATIVIAMIE DL uiloldgnaal

A3 IA0E19 AV LT (Solid Sample Holder) ¢



51

MANHIN 3

Solgel (tag Hydrogel

1. ASZUIUMSIYA-19 (Sol - gel process)
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