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Construction of a colorimetric nanosensor for detecting As(IIl) in water

LI Jian'?, RUAN Yue'?, YANG Liang', LIU Bianhua'
(1. Institute of Solid State Physics, Chinese Academy of Sciences, Hefei 230031, China;
2. Department of Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract: For the shortcomings of traditional large-scale instruments in the aspect of real time in SITU

detection and operability for detecting pollutant in water. A portable colorimetric nanosensor was
constructed for the real time and in situ detection of As(II) in water. The nanosensor consisted of gold
nanoparticles modified with trithiocyanuric acid ( TMT-AuNPs), and its detection limit for As (III)
reached 0. 87 pg/L. It is believed that the colorimetric nanosensor will have wide application prospects in

outdoor visual detection scenarios.
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Fig. 1

TEM images of (a) AuNPs and (b) TMT-AuNPs., (¢) UV-vis absorption spectra of AuNPs and TMT-AuNPs. and the

inset is the photograph of AuNPs and TMT-AuNPs solution under natural light. (d) FT-IR spectra of AuNPs and TMT-AuNPs.
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Fig.2 (a) The synthetic process of TMT-Au NP. (b) Schematic illustration of TMT-AuNPs system for detecting As(I11D)

2.3 MU EHERIF AsTID &

WE 3Ca) frs , AT I A AR B ) TMT
HIREALIE M AuNPs, DA 5T S AR A 45 148 F B 75 /9
TMT ¥ BE. 7rfl4s TMT HRBE ly 0(25 H4H) .25.50,
75.100pmol/ L FL A DI REAAE M AuNPs J&5 . 641143 31
TEEW A 100 pg/L As(IID , Ho 483X T 20 15 i Y
UV-vis W TE 520 nm Ab Y 06 55 & /i 5 92846 A,
CMAFD /A OMA . A T2 A TATH A/A
{855 1 —ZEL B 2 SRt As CTID) 6 0 i 37 5 %8 900 1 e
BEAH . A SRS AT A L2 TMT () 3k %)
50 pmol/ L A o K 0 foe RAFC TR A o FRATT X A A
A pH #4740 72N 6] pH 25044 F . 6 m A 100
pg/L As(ID S /5 TMT-AuNPs UV-vis WU FE 520
nm Kb B IETRE As,, FE4T HLEL AR E pH=7. 4 T,
A BT K. LS W pH=7. 4 B}, TMT-
AuNPs X AsCIID A9 4 0 i 07 e R . 25 R &l 3(b)
FioR.

LA EEWR E & pH 2 )5 . - AT%F As(IID

AT TSR E AT, B 4 ) AT RLE H, 2
As(IID B I AR BELE 0~500 pg/L X 6] P, 7E A
AR E As(ID gL 2, 1T U TMT-AuNPs
1 UV-vis B IOGIELE 520 nm Ab A IEAE (A 5,0 ) 4L
WK R PEREE TR R, X — L5
TMT-AuNPs Ay BB A C. 4 As(TID Ay ik B2
ik#) 50 pg/L J5,7E 650 nm A B WA (A o0 ) IS S
FEHBEE As(IID ¥ R38R LA o LB Wi K, Y
As(IID ¥ B8 3] 200 pg/L B Ao 35 B KAE, 1
B TMT-AuNPs () 51 5 o #2 3k 21 e oK. gk 223
As (IID % JE N 200 pg/L #| 500 pg/L W, 5
TMT-AuNPs &4 Z W R 4, dk i 5] & R Ui
%A A E 4 ) Y UV-vis WIBOGIEEIF L 24
As(IID ¥ ¥ K F 200 pg/L J5, TMT-AuNPs %
UV-vis I IR YEIEFE 300 cm ™' ~800 cm ' 3 FEl A 9
W AT WA 388 JBF 147 g ) IR 3 TR %) 71 €t A 328 ¥ 7
. B AT AW E RS E AE PBS S s W ) TMT-
AuNPs 55 2 Wi/ H I Ui3E T H LR .



876 PEAEHAKE SR

% 50 %

M 4Ca) NG E AT LAE 1, 25 As (TTD B9 & B 35 3]
60 pg/L B, %5 W B0 €0 TR 21 (0 78 R 41 48 00, Bt 5
AsCITD) ¥ JE 114) 720 0 388 T, s Y0 00600 20 S B 70 Oy i 5%
8. NTTXS As(TTD SEBL AT A AL A He o ki, FRAT] 3%

HXIE] 4(8)* UV-vis u&l-l&ﬂl%ﬁ]/‘] Hﬁﬁ Asso/Aszo Lﬁ As
(11D Wy e B2 AR A i e i AT B & S5 R an 18l 4 (b) P
. MW R T LUE H L Y As (TID ¥R BE #E 50 ~ 100
pg/L XN ARLF LM R,

(a)

Ay/A

ASZO

M

T T T T T T T T T T T
0 20 40 60 80 100
TMT concentration/(umol/L)

(b) —— Uninjected As(III)
—@— Injected As(III)

2 4 6 8 10 12
pH

3 (a) A 100 pg/L As(IID BT /& . AuNPs # UV-vis IRITIE (A5 ) SBELLE A /A 5 TMT REHTLXE;
(b) ZEARRE pH £4 T . EN 100 pe/L As(IID BT J§ TMT-AuNPs i UV-vis TR K 1E (A s,y ) SREE T 4L

Fig. 3

(a) The change relationship between the absorption peak intensity ratio (A,/A) at 520 nm of AuNPs and the

concentration of TMT before and after the addition of 100 pg/L As(IID. (b) The intensity variation of UV-vis absorption peak
(Asy) of TMT-AuNPs before and after adding 100 pg/L As(III) under different pH conditions
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Fig.4 (a) The UV-vis absorption spectra of TMT-AuNPs solution with the addition of different concentrations of As(IID) (0,
10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500 pg/L). The inset shows the color changes of TMT-AuNPs
solution after the addition of different concentrations of As(III) (0, 20, 40, 60, 80, 100, 200, 300, 400, 500 pg/L). (b)
The change relationship of UV-vis absorption peak intensity ratio A4s)/Asy and different concentrations of As(III). The inset

shows a liner relationship between A so/As; and As(III) concentration in the range from 50 to 100 pg/L
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Fig.5 TEM images of aggregated TMT-AuNPs after the addition of (a) 50 pg/L and (b) 100 pg/L As(1ID
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Tab.1 Comparison between various types of nanosensors
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PEG-AuNPs Colorimetry 5~20 pg/L 5 png/L [27]
TMT-AuNPs Colorimetry 50~100 pg/L 0.87 pg/L AR TAE
2.6 ;ﬁ*ﬁﬂﬂﬂ 2 2 3 ik (References)
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different concentrations of As(IID)
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Tab.3 Comparison of detection methods for actual
water sample polluted by As(IID)
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