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Fig. 1 Fluorescence emission spectra of

CQDs(a) and NH,-CQDs(b)
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Fig. 2 Fluorescence emission spectra of

amino-functional carbon quantum dots

2.3 Ct5EEUBEFRERANEGRL
2.3.1 ZHEREpHE

P RS 7 A WP Cu® MR 1.6 X
107° mol/L, 43 5 LA pH 8.0 # fiz-0 b 2% vp 1A W& .
pH 7.0 Britton-Robinson 2% #f¥% ik .pH 5. 2~8. 2
R N R U LR Byl A A T DR £ NE 1N
Cu® " Hij Ja AT 26 5R BEE (Fo/F) . 25 R kB 1
pH 7.7 BYBEIR L 52 vth i WA BT b o 1A 3R A 0 5Ol 5
JE R XU Cu® X Z B A Bk 1 1 196 KL
WEE, SCIYERE pH 7.7 MBS RR R G 0 VA W R
A 5
2.3.2 R E N E

£ 10 mL H A FARUIA 1. 0 mL & 5EAL ik
BT A.1.0 mL 1. 6 X 10 " mol/L Cu*" #5 7HE #& -
LOmL pH 7.7 $FMR#h & i W, K ERE S



ZEVE TS ATOE AR T L B RS ALBR R T A5 2 6T K A T E .
B4 H7,2017,37(6) :61-64

mL, FE AT B B A g . S5 R R B TR 15,
25.35.,45.55 C A} Cu®" X2 Ak ik & 1 3 1 A %
PR PE (Fo/F) BEARAS o JF LA S 30 3% £ 45 % I
(25 C)YF X ik R AT E . i — g R,
Cu" X 2 3 Ak ik it A0 98 06 19 FH X 98 6 5 B (Fo /
F)7E 20 min $ 40 min 8L AN K, F2 56 3% £ N 20
min J5 I E .
2.4 FHI®

AR AR A 1.6X10 7 mol/L Cu®”
(9 RN AR 7 Hp o A7 B AT T . 45 R Kk
B, AR 25 R 5 %0 I 1Bl PN L S A7 B T AR R
T LB S0 (625),CL (188) ,NO; (125),
Ca’* . Mn®", Cd®" . Ni*" . Pb*" . K", Na® (63),
Felt [Co® (62),Cr¥" (AP \Mg*" . Ag" (12),
2.5 KMEE KRURMBEE

TERAE LI 4500 T S R AL Bk i SR R 19 AH
X R (F, /F) 5 Cu® Wk BEAE 4. 0X 10 °~3. 8 X
10 mol/L G [l A B 47 1 2tk 56 & - Pk 3 5

el Fo/F=0.178 1 ¢+0.961 3, tH X B % r H
0.994 6, ik i BRI 36/ (5 ML & 10 K
25 IR bR I 25 5 b SR R 815 05 2 1 A0 3
BN 4.5 X 10 "Tmol/L, MK )X 1.4 X
10 "mol/L Cu®" 5 fE ¥ WCF- 4700 5 10 3, I 45 45
H4(1.440.031) X 10° mol/L, 315 A X 5 1 1
£H2.2%,

3 HEmathr

16 10 mL @i A 1.0 mL &L k& 1
F.10 mL b FAF AL A 1.0 mL pH 7.7
WERR R 2% vh VW TR E A 2 5 mL IR B WA )E . F
AT E 5 WL R AAS JE A7 7 3 % B 5 &5
RUFK 2, EAHFIR IR T 8 3 MIRED
Cu™ " FRUER W A 1.0 mL & 3% 4k % & 7 /5 0
1.0 mL AbH U A 7K BE AT AERE S FE A 1.0 mL
pH 7.7 BERR L2 v W FIK B 2R 5 mLIRA Y
) A HEAT 3 YOnAR ISR B L 25 R LR 1.

F1 kintEERPENUEER

Table 1 Analytical results of copper in water and soil samples
A )5 Proposed method
; ; . B N AAS 5 fd
FE &b ) 2 A AH X Jidr 2 ] i Found by AAS/
Sample Found/ i 2= RSD Added/ Total found/ Recovery/ (10~ °mol/L)
(10" mol/L) (n=5)/% (10~ mol/L) (10~ mol/L) % ’
0.40 1. 30 108
A 4 Y W FH K 0. 87 3.2 1.20 1.97 92 0.91
2. 00 2. 80 97
1. 00 2.13 93
A i b, 1 3 1. 20 2.3 1. 80 3.11 106 1.26
2. 40 3. 69 104

S E Wk

LT Sl dle sk, 380 8. B0IBETH A 9 - A I IR O

TN E 25 1 Akt b A AR LT ). B A 56 A 2 oy
M,2011,47(5) :520-522.
LIU Jian-bo, ZHANG Ping, FAN Guang, et al. FAAS
determination of lead and copper in whitening cosmetics
with microwave assisted sample digestion[ ] ]. Physical
Testing and Chemical Analysis Part B: Chemical Analy-
sis,2011,47(5) :520-522.

C2] T WL 28 0T BRAS 158 45 B0 V8 - 38 7 R F MR IO 3%
00 e R R P B T E w LT ] B R4, 2015, 36
(2):201-203.

YU Gang, QIN Peng, CHEN Pi-mao, et al. Atomic ab-
sorption spectrophotometry determination of copper ion

in chitosan membrane by microwave digestion and

graphite furnace[ J]. Food Science,2015,36(2):201-203.

(3] MRz ib BRI . T 4k B, 5. i A & 58 7R R T &

SRS R B ke K SR FEY LT DL AR B Ak 2 4y
WF.2011.47(2) :417-418.
CHEN Jin-zhong, CHEN Fen-ling, DING Zhen-rui, et
al. ICP-AES determination of copper mercury and lead in
tap water [ ] ]. Physical Testing and Chemical Analysis
Part B:Chemical Analysis,2011,47(2) :417-418.

(4] B EA BT KRBT 5F. 2, T-WGRE1.3,4- =5
W {8 20 - HL R T ok A A A A 3l ) 2 0l v T S R
(DA A TR ], 1 4 43 BT, 2011,31(5) :49-52.

GE Chang-hua, PAN Fu-you, LIANG Hua-ding. et al.
Catalytic kinetic spctrophotometric determination of
trace copper(ll) with 2,7-bi(5-carboxy-1,3,4-triazole)-H
acid and hydrogen peroxide[ J]. Metallurgical Analysis,
2011,31(5) :49-52.

63 —



LI Man-xiu, REN Guang-ming. YANG Jun-fang,et al. Determination of copper by amino-functional carbon

quantum dots fluorescence quenching method. Metallurgical Analysis,2017,37(6) :61-64

(5] FHifmd . fUfR 2, sk B 52, . CdTe 1 F 8- X8 7 9 06

JEIEME AL ). 184907, 2013,33(7)  21-24.
YIN He-nan, DAI Wei-jian, ZHANG Si-bao, et al. Determi-
nation of copper based on fluorescence switch of CdTe quan-
tum dots-dithizone[ ] ]. Metallurgical Analysis,2013,33(7)
21-24.

(6] EAEM &, BN, 5. 3 ALK 7 Mk W e i i o o

N TR B PR 5 2 e A LT ] o M Al
2016,44(3) :367-376.
WANG Jia-jia, LIAN Man, XIONG Jie, et al. Synthesis
of novel water-soluble silicon quantum dots with imidaz-
ole groups and its application in fluorescent detection of
trace copper in fruits and vegetables[ J]. Chinese Journal
of Analytical Chemistry,2016,44(3):367-376.

(7] 2 fLEDY MEE. L THE T5 DNA AT

e TR LT, w55 % B 2 A 4R, 2016, 37 (7).
1269-1275.
LI Min, KONG Hui-fang, GUO Zhi-hui. Detection of
copper ion based on the interaction between DNA mole-
cules and copper ions[ ] ]. Chemical Journal of Chinese
Universities,2016,37(7) :1269-1275.

(8] E G BRI, £ 4 . 55, XAUT JEAR L4 105 2 1 Wi e A8
WL AR 0 SR AR L. BUARAE T2, 2016,36(10) - 184-188.

HOU Guo-zhong, JIAO Chen-xu, WANG Lei, et al. De-
termination of Cu’" in carbon paste electrode modified
by p-tert-butyl-calix[ 4] arene[ ]J]. Modern Chemical In-
dustry.2016,36(10) . 184-188.
(9] 2P, it b e, ik 77 88 Z0BR A5 1% 7K 30506 “ 91 K SR 7
[J]. E 4 ,2015,8(1) :91-98.
LOU Qing, QU Song-nan. Water triggered luminescent
"nano-bombs" based on supra-carbon-nanodots[ J ]. Chi-
nese Optics,2015,8(1):91-98.
L10] 28 7 A=K B » 1 B, 45, 90 T IR 42 A ik it 7 AR L
o2l g A BRI L) ], A2 24 e . 2014, 72 227-232.
LI Teng-fei, L1 Yi-wei, XIAO Lu,et al. Electrochemical
preparation of color-tunable fluorescent carbon quan-
tum dots[J]. Acta Chim Sinica,2014,72:227-232.
C11] EA7, B, BUaE, 5. K 0k 6l 4 10 28 6 i it 7 05
(1], K Je2:4.2014,35(6) : 706-709.
WANG Li, LU Ting,RUAN Feng-ping,et al. Synthesis
of photoluminescent carbon nanoparticles by hydrother-
mal method [ J]. Chinese Journal of Luminescence,
2014,35(6) :706-709.
[12] EZKHFEFP . GB/T 7475-1987 /K &
B E I oy ot
#1,1987.

BB BT R
LIS Abat: [ A5 o i b

Determination of copper by amino-functional carbon quantum
dots fluorescence quenching method

LI Man-xiu, REN Guang-ming, YANG Jun-fang, MENG Zhi-rong, HU Yan
(Department of Chemistry, Xinzhou Teachers” University, Xinzhou 034000, China)

Abstract: The carbon quantum dots were prepared by hydrothermal method with glucose as carbon source.
Then its surface amination was conducted with ethanediamine. On the basis of fact that the fluorescence of
aminated carbon quantum dots could be quenched by copper ions, a new determination method of trace cop-
per by fluorescence quenching method was established. 1.0 mL of aminated carbon quantum dots, the cop-
per ion solution with various concentrations and 1. 0 mL of phosphate buffer solution at pH 7. 7 were added
into colorimetric tube. The solution was diluted to 5 mL with water. After the solution was mixed uni-
formly and reaction at room temperature for 20 min, the relative fluorescence intensity of testing system at
the maximum excitation/emission wavelength of 465 nm/522 nm (A./Aw) was measured. The results
showed that the concentration of copper ion in range of 4, 0X 10 °-3. 8 X 10 ° mol/L was linear to its corre-
sponding relative fluorescence intensity. The correlation coefficient was 0. 994 6. The detection limit was
4,5X10 " mol/L. The proposed method was applied to the determination of trace copper in the local irri-
gation water sample and arable soil sample. The results were consistent with those obtained by atomic ab-
sorption spectrometry(AAS). The relative standard deviations (RSD, n=5) were 3. 2% and 2.3%. The
recoveries were between 92% and 108 %.

Key words: amino-functional carbon quantum dot; fluorescence quenching method;copper





