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ABSTRACT. A push-pull conjugated dye (DCMP) was covalently immobilized on a silanized glass surface to produce a high
sensitivity pH sensor film for operating in the acidic region. A pH-sensitive sensor film was prepared by photo-initiating copo-
lymerization of a modified DCMP (DCMA), 2-hydroxyethyl methacrylate (HEMA) and triethylene glycol dimethacrylate on
the silanized glass surface. The absorbance of the sensor film increased with increasing pH between pH 2.0 and 5.0, and the
fluorescence intensity of the film also increased about 50 times with increasing pH in the same pH range. The sensor film was
reversible and reproducible under acidic conditions. The sensor film showed a relatively short response time between 20—50
seconds and high selectivity for proton in the presence of various metal ions.
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Stk Sl S WY ERote] AL FL WRES A
2714 AP I 2vE 18 9 (EtOAc : n-haxane = 1: 1)2
AAIB] FH2A9] 114 215 DCMA(3S8 mg, & 80%)
S Atk 3 163-166°C; 'H NMR § 120[t, 6H, J=72Hz,
N(CH,CH:)], 341 [q, 4H, J=72 Hz, N(CH:CHs)a], 3.52 (m,
4H, NCH,CH:0, OCH:CH,0CO), 4.15 (t, 2H, J = 5.4 Hz,
NCH:CH:0), 4.22 (t, 2H, J=4.5 Hz, OCH,CH:0CO), 5.88 (dd,
1H, J=104, 1.6 Hz, COCH=CH,), 6.08 (dd, 1H, J=17.6, 104
Hz, COCH=CHH), 6.39 (dd, 1H, J=17.6, 1.6 Hz, COCH
=CHH), 6.66 (d, 2H, J= 8.8 Hz, CsH.H>), 6.69 (d, 1H, J=2.4
Hz, pyridine), 6.86 (d, 1H, J= 15.6 Hz, CH=CH-Ar), 7.09 (d,
1H, J = 2.4 Hz, pyridine), 7.19 (d, 1H, J=15.6 Hz, CH=CHA),
739 (d, 2H, J=8.8 Hz, CsHaHy), 7.33-7.36 (m, 2H, Ph), 7.48—
7.51(m, 3H, Ph); HRMS for Cs3H34N4O5: caled 534.2625,
found 534.2628.
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Scheme 1. Synthetic route for dye DCMA.
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Figure 1. (a) Absorption spectra of the sensor film in different

pH buffer solutions. (b) pH-dependent absorbance of the sensor
film at 450 nm.
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Figure 2. (a) Fluorescence spectra (Aex 435 nm) of the sensor
film with pH changes. (b) Change in the relative emission inten-
sity (I/1,) at 568 nm as a function of pH. /, is the intensity of the
film at pH 0.95.
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Figure 3. Linear calibration for the relative intensity of the sen-
sor film from pH 2.37 to 4.17.

2,004 pH 5.00.2 F7Fek ufj AlAute] §33A|7]= oF Souj
= 571t tHFig. 2(b)). pH 3ol w2 Al A ERe] 4eh 4
B A71E debd 2 Z(Fig. 3(b))oll YERS vle} o)
Al ERS pH 2.0-5.0 28] A oA F-83HA A

42 7 UES Ho F3oh

Fig. 32 45 pH FHoA 282 5= = A8 nA
A& vErd Zlolh. ol2igt A BA 42 AllAe] A

Apgol 9ol A el e Al B et mebA Al

& pH2370Y 4 4.17¢] 9]oll 4 A4 0 Liek

Ao mE APATe & AXFHR =
Z9c}.

/1, = 24.50pH — 56.11, R* = 0.979.

e
oy H
%
mﬂ%ﬂéﬁ

=1

97

2
filo

MA{BEO| T B AT SEAIZH
pH ¥i3tol] thet MA LS B uhgo] 7t 2 A
4 ZHeA o B AN U] WE AL b o 4o} B2
Iquke] %S et ot Ty 7)zo] =t
R F7] 95ko] pH 1.42,2.54 2 3.029] k=894 9]
o WA g7 EA HY BES B
. pH wi3fol) oh2 x|7ke] g4 A] AlA e}
12 Fig. 4ol Urekgiet. 58l =5) % gkl
HA}= pH 1.429] H 9 2.76%, pH 2.549] 7 $-
1.04%(n = 8), pH 3.022] 7 ¢ 0.77%(n=4)2] Ao = AAt
%) Qltt T3t pH 1.42,2.54 L 3.020] Tt Ho &3F =9
AlZ] E7+e 7171 4934 £ 1.6,1673.3 £ 1.8 2 2418.8+ 1.8
2 A 0.2 A4 GThP = 095).
oled A RE, B A4 ALE AlA e
Ao A HEE ALgo] FHs el A o] S4dheha
@ 4= 9lek. o] AR A3 ol B AA L 4
Mt uhg A7 HATHE RS & 4 itk 5, pHY}
1420 A 2542 Z718F w9} pH7} 25400 4 3.022 Z7}3F
79 382 whol] vte] Wy Al71E AL AE 4130) 95%e]
TGS pHZE ZF2ZE 3.02001 4 2.54 =, 2,540 4 1.422

(¢}

i
A
i

|}

e,
S
il

N
-
ol

b e
ok & o,

ol r°
32 [oh
o o

!
I

v
N

il

ox lo C 2 o ¢
Bl off

MN

2 o

AbA

L

off m o

2020, Vol. 64, No. 2

&= Sl B Al 77

2500}
pH 3.02
2000}
= H 2.54
3 15001 PH 25
|5
£
1000
500 1 1 1 1 1 pH 14I2
0 500 1000 1500 2000 2500 3000

Time (sec)

Figure 4. Response curve of the sensor film for alternative changes
in pH (Aex 435 nm, Aem 568 nm). The measurements were per-
formed in a continuous flow cell.
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Figure 5. Effects of various metal ions on the response of the
sensor film (Aex 435 nm, Aem 568 nm). The relative intensity is (/-
1,)/I,, where I and I, are the emission intensities of the film in con-
tact with pH 2.70 buffer solutions with and without the various
metal ions (2.5 x 107 M), respectively.
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