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Abstract: Thiophenol (PhSH) is a highly toxic substance, which does great harm to environment
and health. Therefore, the rapid detection of PHSH in the environment is of great significance. In
this work, the carbon dot (CD) -based nanoprobe CD-DNS used 2, 4-dinitrobenzenesulfonyl as the
recognition group was performed to achieve a highly selective detection of PhSH in the environmen-
tal samples. The CD-based nanoprobe CD-DNS solution exhibited very weak fluorescence and ab-
sorbance. After adding PhSH, the 2, 4-dinitrobenesulfonamide moiety of CD-DNS could be readily
cleaved via nucleophilic substitution reaction, leading to a dramatic increase of fluorescence intensi-
ty and absorbance of the probe. Further studies showed that the fluorescence intensity at 520 nm
and absorbance at 440 nm of the probe showed a good linear relationship with the PhSH concentra-
tion, with a linear range of 0-5 wmol/L. The established detection probe displayed fast reaction (4
min) and high selectivity towards PhSH. In addition, CD-DNS could be used for the detection of
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PhSH in environmental water samples, and also could be prepared into a strip to realize the semi-

quantitative visual detection of PhSH. The experimental results show that the CD-based nanoprobe

CD-DNS has a potential application prospect in the environmental field.
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Fig. 1 Fluorescence emission spectra(a) and UV-Vis absorption spectra(h) of the probe (20 pg/mL) reacted with PhSH (0, 5

pmol/L) in 20 mmol/L buffer solution (pH=7.4, 25 ‘C, A_=450 nm). Insets are fluorescent images (inset in (a)) and

visible light images(inset in (b)) of probe( 1 ) and probe +PhSH( ii ) respectively.



5 6 1]

EOF, A A R SR BB TR N R AR T T B P R 19 A R 0 AR 989

PR AT B9 R 25 AT 2 0 3 A R
DNS B, 3% 8 5 7] & % ¥ X 4 PhSH F1 4 ) it
BT PRI, AR AR SR 4 A RN R TR
VAT 2,4- — fiff ik OR Bl S5 B A Y-G-CDs R I 153
| ATk $% P A I PhSH (9 #8 41 CD-DNS. iz Jf]
XPS F FT-IR % Y-G-CDs 1 2 1 28 a¥ A1 4k 7 o1k
B HEAT RAE LW Y-G-CDs 1Y % 1 & A —OH Al
—NH, B 6e A (& s3)™ ., [[ B, F A XPS #il FT-
IR Xf ¥ £F CD-DNS 9 ot F 4l W 47 R A", 5
Y-G-CDs # [t , CD-DNS 3, & — 4> 37 7¢ % (S2p,
164 eV) o 7E @ 48 BEi%  , N1s 19 XPS %4 43 B
WoRigHEE N &= R ER M. 4, CD-DNS 1)
FT-IR J% % % W] CD-DNS & 47 —NO,(1 539 ¢m™

A1 345 ¢m™) A1 —S0,— (1 386 cm™ Al 1 193
em™) (& S4) . 5 LTk, DNS B s o i #5811
Y-G-CDs % Mfi , 14 %] CDs %&£ 44 >k 4% £ CD-DNS .,
i F Y-G-CDs [ Mk & & /£ 48 4k, CD-DNS A
B IL & A YO, w R W K 355 nm, 5
Y-G-CDs i Fb ¥ #2 17 85 nm (&l 1) . fil A PhSH
J& A TE 520 nm F 440 nm &b 43 5] H 30 B 6 2%
O & GF W RN S Ah Rl WL i i, HAL B S Y-G-
CDs [ AH — 3. L8 45 - K W, CD-DNS ] 5
PhSH % A= 2% 2% BUAR B2 B, 2,4- 1 ik 28 il Tk i
HEWT R B O HT (K 2) . I Y-G-CDs 1Y
BN R IR 2R AWK 2, e 28 52 B PhSH 19 /&
TEFEAE AW .

K2 CD-DNS K PhSH ALHR &
Fig. 2 Schematic diagram of mechanism for sensing of PhSH by CD-DNS

3.2 &G mIL

Ry A4S A I PhSH (Y Je A4 2% 14, A SCR AT
PR 22 30 1 5 42 1 pH E X B L Y S e . A
3(a) fT7R, MR PhSH Y, 7£ 4.9 ~ 9.2 Ay pH
FEL Y, ERBH I WAE 520 nm Ak 9 58 6 5 32 S 18 K
/N pH=7. 8 I 3K B e KAH, 33X /2 i1 T 9 R 45 1

@ 1200
/

= 1000
B
E
£ 800 \
- -
=
- ' -
=

600 /

400 T T T T T

5 6 7 8 9
pH

ANF)F R EF 5 PhSH (8] 49 35 42 U SR 1 Ak
AT Y-G-CDs 1Y 2¢ 't o B 95 55 19 Jt [
Ub, AT S 7. 8 Fy s/ I pH H . BEAh, T A
M %E T CD-DNS 1£ il A PhSH J5 , # £ £ 440 nm
b W S B Bl R 6 28 Ak o G 8l 3 (b) TR, CD-
DNS 5 PhSH fz b ik |, >4 J i i 18] 24 4 min B

(b) 0.35
./l

e

0.34

0.32

Absorbance

0.30

T T T T
1 2 3 4 5 6

t/min

3 WA (20 mmol/L,A_=450 nm) H', CD-DNS(20 pg/mL) % PhSH(5 wmol/L) {1 pH I 5% Y6 Wi 7 (a) FlBE it 8]

A A B IR 1 () o

Fig.3 pH-dependent fluorescence (a) and time-coursed absorption responses (b) of CD-=DNS (20 pg/mL) towards PhSH (5

pwmol/L) in buffer solution(20 mmol/L, A_=450 nm)
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Fig.5 Fluorescence intensity(a) and absorbance(b) of CD-

DNS (20 wg/mL) in the presence of different ions,
amino acids and PhSH in buffer solution (20 mmol/L,
pH=7.8, A_=450 nm).
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Tab. 1 Detection of PhSH in environmental water samples by CD-DNS(n=3)
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Fig. 6  Color alteration of CD-DNS-coated filter paper after immersing into different concentrations of PhSH
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