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Abstract

The functionalized nanogold solution was neutralized by modifying the surface of the gold nano-
particles (AuNPs) with ammonium metatungstate and adjusting the pH with a small amount of
mixed phosphate buffer solution with pH = 6.86. When ammonium metatungstate-AuNPs are
reacted with an aqueous solution of Cr3+, a color change is produced which can be used for colori-
metric analysis. The experimental results show that the linear equation of spectrophotometry is y
= 0.8901x - 0.2814, the linear range is 0.3 - 1 pg-mL-1, and the detection limit is 0.14 pg-mL-1.
Therefore, the study of ammonium metatungstate-AuNPs spectrophotometry can be used for the
rapid detection of Cr3+ in water.
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1. 5|8

BRNEK —M LT HMETTR. BARAFEREM D, EWAENRAEH 6~7 25, HINFREE,
FEOMTEE R B R R b B IEE AR E MR ENEZ TR, FRE
BRI SRR IR (BN RN Co 4 5 DNA 454, 504 45 4 A DR 41 i iy
SRy, LRI

B ALY P SR AP B TE G BORIE T 55 A i BEORE . BRI R AR Ay, Tolk
PR CL R B L AR JEOR P R SRS s R O], AT B ANE KRS S B AER T Atk B A Bk
BB, WPIREEN, XHRPIRIEAA RIEAE AR, SRR R, SCUE RS KSR EIXER, 2%
B BEIANE, BEER. S, /G SORUE R RS BIIFR —FRRGE ., R EUsK
Co MRS VEI N I B . (B, F AT V2 SR I B MR SO B VR A L SR A 25 B IR B 2] [3 114
T A & Bt DL AR AR SR BT

AR B (AuNPs) R — R ALAE 1~100 K2 [8], £ AT WOGIX R A R s A P LK RAF I BV 2
Pe, ARTRISHII A RE, B BT R SR T RE A & R ik, & SRR, R
B G AE AR 4] [5]o AW SCFEELL AuNPs 5 5 eI & BTN RE AL 9K 4, SRR
(B A, RO IS R H- AuNPs BUHKI Cr )ik, 7R EmI(E, REBUS R, RN T aAHE
I PO R T £ fh oK T i e

2. MN57E
2.1. (UAREE

UV/VIS Lambda 25 %84t - 7] W5r e fETE, 3 E PerkinElmer 27

JEOL-2100 =4 s, HAHT oA,

85-2 MIEHIRMEL Sy ik, B RIRAGER AR A A

HEFEEVR, RS RS A

THAZ TR, EEEZFHAE.
2.2. R RBRECH

B RUETRT(G62024-90) 1 mgmL™" (10% HCl); IR E/AMT (& AT 99%HEAEY); REM
Griat, BRI ), MR =T, mE R R ).

PRI £ B4 0.0224 g I 100 mL 25 852 A BC B 0.22 mg-mL ™ [ 5 BR A% 15 T«

HEMMRTF 0.9280 5w TER A B ECHL 100 mL &K, & PBEEA7
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PR R = A F3 5 B 7 R 1% 0 R

FERIFEEL 1.00 mL & AR4EA T 100 mL 2S00, I KK R S %15, Bk 0.0100 mg-mL™
B
3. SWAR
3.1. PKEAuUNPS)BE R

YK &4 [6] [7] [8] [9]: FEHX 2.00 mL 1% A& MR £ 2H 100 mL /K FIREA R, KRN E T
WEDTIMBGE RS PN G, TFANRE PR R PR 0 R BRI 4 mL 1% TR EAE W, TR L
W, G —BETE, B, HAHBAa G, BB e s, HIUEHRla e, 8nidie
E 50050, BEREREIEDRE. AHERE, BOCIREERA SR

FHEE AN AT WG REALAE 400~700 nm K 76 B A3 5 F B8 RAE AR S, B 8 Ra e 1k
3.2. THEE LK ERNERK

BUA KIS BB G180, ARG M IR (0.6~4.8 ngmL )RS ER4 5 AuNPs A MRS,
VTV pH,  FERANAT WAy Y6 e He T AT SRAE, SR PR DRI AR & 1 251
3.3. KPEBEFHNE

CrrbruE 4 & 78— B WAL IR Bk-AuNPs YA, 2290 15 uLy 20 pL. 30 pL. 40 L.
50 uL MIERES IR, SN IRA, MHMRE N 0.3 pgmL™, 0.4 pgmL™, 0.6 ugmL™", 0.79 pg'mL™", 0.98
ugmL™, FIEANMr eI ROE R, H T hRAE £
4. R E5VHE
4.1. PREWEMRSRIE

R 2.1 BB YUK ST, RENEAEER, HER TR RS STER =ML, W 1. Bkt
i L1 REESR SR =M ELEN 1:1 BRI 1%0) AuNPs 39, FEfh 1.2 REER S5 R =W
MLy 1:2 BEA BT 1%06) AuNPs 3. SEIGSE R, & AuNPs ISR A SR ST IR =81t
ety 1:2, BEIHFAEIE Y 520.07 nm.
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Figure 1. Chlorauric acid and citric acid three sodium and ratio spectra
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Figure 2. Determination of nanoscale gold transmission
electron microscopy
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HT 1] 2 W LA H )46 R oK S 0K K /INE 10~15 nm 2 [R], 73 B LR
Fa G AR SRR IR TRE 6 AR, ME AT ILIX FIRIOLTE, 5 2 B R OL RS T
B, B8RSR ENE .
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Figure 3. Stability comparison of nanoscale gold solution before and after half a year
El 3. PREFRFFAEREMLR
Tl 3 T ARATE T & R A 9K B S5 10 Jm R B RSO R B AR, SR IO FERE SR /)N
PRI, 99K SRR IRAF 261 R A R, T DA RAF -

4.2. THHELAR ERIHIE SR

KBS E A DIREAC R, il DI REAL K o FEV W pH = 6.86 MITHIL T, o Il I BRI
PIRREVE IR, LRI R AUR S RARIR L, FIRANAT W SOE IR AR SR Ie 45 R, WA 4.
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Figure 4. Spectra of Ammonium Metatungstate in nanogold at different concentrations

Bl 4. HoRE P mISER TR E T RIR IR E

SIGEE RN, MRS ER B IR 1.2 pemL ™ I, & BRI W SRR FE-AuNPs 159000 fit
s NI . WO SRS IR EUE A AuNPs [ RESER BN 1.2 pgmL .

4.3. BE MR L ER-AuNPs BUFE BB S2Im

WA 5 FioR, K 22 pH AR £ 550 i 59 1% - AuNPs (8% 58 11 DA SR 0 Fr e Bk o 76 209 2 4% - AUNPs
WM pH = 4 FIBERRZE MR, WOV R 6, YIRS IR -AuNPs Bibi R A R4 . HJFE K wf
RENE M H AT AuNPs RIH GRS, F AuNPs 8] (95 FHERFFRIC, AT S 800w 8 B 4% - AuNPs
RAE . 10245 B 4% - AuNPs W TN\ pH = 6.86 TR A IR SR VAW, VBT R R A AE,
Tt I L B 0 5% 182 4 - AUNPs oK kA2 TR » 24 A R £ - AuNPs Y HH INN pH = 9.18 (1) NH;NH,C1 22 /57,
TSI R AR AR, A5 RS, TR LR R4S B4 - AuNPs KB 7 B R4, HE R BImME% 4+ F, OH”
S5 o, SRR R, MRS EUA T pH = 6.86 1EAEMA AL R A

Figure 5. Color of Ammonium Metatungstate-AuNPs Solution at Different pH
5. T[E pH Tm$BELEL-AuNPs JRiRHIE &

4.4. IRESELEE-AuNPs JEKH Cr 5 EREL

4.4.1. {REEERER-AUNPs JEK S Crifrfisiss
18 EIRA AT, 7E S B - AuNPs 3510 43 SIS [ £(0.3~0.98 pg-mL ™) Cr’, % 5 min.
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CERRIN, BE CoOIREERIEIN, BOZHT R AN IR R, HAE 520 nm AFIOGREZHIEK. A RXTA
[FIVREE CrfIm R R IH, 7F 0.3~1 pgmL™ WRFEVEI Y, (Wt ER%E-AuNPs JER7E 520 nm Ab (W6 RE I 25 Al
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Figure 6. Standard curve of functionalized nanogold chromium ion concentration
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KIS R TR y = 0.8901x — 0.2814, R*=09929, i 03~1 pgmL .

4.4.2. ThEEHAR SN BB FROBTRE S LR
FEFRESAE T, BU=A 1 mL 0.6 pgrmL ™ #& AT AN A5 BR £ - AuNPs YA, 4% B8 A 5 2530E 47 D
S, TFEAE, HAXPRAERZE(RSD, n=3)H~ 2.18%, W& 7 Fix.
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Figure 7. Spectrogram of ammonium Metatungstate-AuNPs solution accuracy measurement
B 7. 1mEEERER-AuNPs /&R # M E S ik &

AN [R)UR P FR AR AR vE VA W2 NN 1 mL RS BR 4% -AuNPs VW . L1 AN et E e, PUE
Ma b S/N =3 HH8, A J7ERIR H R A 0.14 pgmL s
4.5. HIBETIMEF

ARSI 5T A BR E-AuNPs i35 KRB WE SR E T O’ Cu’'y Hg's Pb*'. Cd*> i
THEOLOLE 8) (&)@ B TR N 0.6 pgmL ™o SR EIR, B O HBLH BB AL, HAhE %k
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Figure 8. Reactions of ammonium Metatungstate-AuNPs with different heavy
metal ions
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5. &

BT CF B TR 1S S L (- SH) A WS R4 -AuNPs YA U T AL Cr-S #, 1% S 90K & R AERIE

SRR R AR, ST K R oA, A IR 0.14 pgmL!, Cu®'. Hg'. Pb*'.
CAEE BB FATIIE: RN, Z A A BER R ARG, A AR L gkl Cr s 7
SR AT, L, FEAKEREE AR Cor ORI T T FL A AR A 1 R

E&WE

VLA R E S IH , TH %5 : STYX2017Zd05; Y1754 #UE T 3 28R 5 K01 H (18KJA620001);

VLI B 2B BHIE AT B BA(2018STYTDO3): VLI “+ =117 — ¢ Rl B S @ AR B H ;. VL%
BEMANSHEILIEE I AR TR =,

SE

(1]

(2]

(3]

(4]

(3]

(6]

Bagchi, D., Stohs, S.J., Downs, B.W., Bagchi, M. and Preuss, H.G. (2002) Cytotoxicity and Oxidative Mechanisms of
Different Forms of Chromium. Toxicology, 180, 5-22.

R, SEE, PR, 57, ICP-MS i[RI NI S AT h e E eS8 4. s L 88 . B50]. RATASE, 2008,
25(2): 208-211.

Hosseini, M.S. and Belador. F. (2008) Cr(III)/Cr(VI) Speciation Determination of Chromium in Water Samples by
Luminescence Quenching of Quercetin. Journal of Hazardous Materials, 165, 1062-1067.
https://doi.org/10.1016/j.jhazmat.2008.10.084

A, BRER, BIE, T8, &, XHEKR PrRE @RS K 4 E SR AT Fik R 5,
2013, 32(1): 21-28.

Cui, L., Wu, J. and Ju, H.X. (2015) Electrochemical Sensing of Heavy Metal Ions with Inorganic, Organic and
Bio-Materials. Biosensors and Bioelectronics, 63, 276-286. https://doi.org/10.1016/].bi0s.2014.07.052

A, R —— I R A A BT T Z). TS A2 B ERk BT, 2009.

DOI: 10.12677/hjcet.2019.93026 184 L TRESHAR


https://doi.org/10.12677/hjcet.2019.93026
https://doi.org/10.1016/j.jhazmat.2008.10.084
https://doi.org/10.1016/j.bios.2014.07.052

WEEGE 5%

[7] EWAE, EBE, BB, B, ki, TAHR. P EE P RA S Gur )2 M s i 77 v: f S J 8 ).
iRk, 2016, 37(18): 152-158.
[8] AW, JLUNE. WETERREMYPKSRE & REWEI =R F %), )16, 2017, 45(18): 101-102.

9] ‘AR, BB, XY, #F, B 2 TIE R AR A0S L IR PRI M BT[], AT IR AR,
2014, 33(7): 835-839

Hans ;X
SIS R PR 2

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THFRAEESE: [ISSN], FAHIT) ISSN: 2161-8844, BIAT £ if]
2. FTHEIME T http://cnki.net/
Ao« EBRSCERAE” HEN, A SCERRE, BT

WRaiE A . http://www.hanspub.org/Submission.aspx

HATIMEFE: hjcet@hanspub.org

DOI: 10.12677/hjcet.2019.93026 185 =AW EESE YN


https://doi.org/10.12677/hjcet.2019.93026
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjcet@hanspub.org

	Preparation of Nano Gold and Its Application in Detection of Heavy Metal Cr3+ in Water
	Abstract
	Keywords
	纳米金的制备及其检测水中重金属Cr3+的应用研究
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 仪器设备
	2.2. 试剂及溶液配制

	3. 实验内容
	3.1. 纳米金(AuNPs)的合成
	3.2. 功能化纳米金的合成
	3.3. 水中铬离子的测定

	4. 结果与讨论
	4.1. 纳米金的合成与表征
	4.2. 功能化纳米金的制备与表征
	4.3. 酸度对偏钨酸铵-AuNPs的稳定性的影响
	4.4. 偏钨酸铵-AuNPs测定水中Cr3+方法的建立
	4.4.1. 偏钨酸铵-AuNPs测定水中Cr3+标准曲线
	4.4.2. 功能化纳米金测定铬离子的精确度和检出限

	4.5. 排除干扰离子

	5. 结论
	基金项目
	参考文献

