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Abstract

In this paper, the interaction between thionine and silver ions was studied by Resonance Rayleigh
scattering spectroscopy. Research shows that in the B-R buffer with pH = 4.10, T=20°C+ 5°C, t = 20
min, Viion = 2.0 - 3.5 mL, c(thion)= 2.0 x 10-* mol/L, it has linear relationship between thio and
silver ions. A = 391 nm, linear relationship is AIRRS = -5.38 + 44.23C, r = 0.9990, detection range
pAg = 0.05 - 5.0 mg/L, detection limit pAg =0.014 mg/L. The enhancement of Rayleigh scattering
intensity is due to the increase of the molecular weight and the hydrophobic interface of thio-silver.
Keywords

Resonance Rayleigh Scattering, Thionine, Silver

BELREFBHCEENRE TS E

#w A K g

SRMITTE A E, BN SR
M BERIR, S SR
Email: lilykxu@163.com

Wk HiA: 201848 H31H; FHHEM: 20184F9H14H; KA HH: 20184F9H21H

R

ASCE AR CEEM A T RESRE T2 MAEEIEM . BTFRHA: #EpH = 4.10(B-REN
DERER

SCES| M AREL R BEIERE A RHOUIERE IR E 7S BN ¥ TSR, 2018, 8(5): 320-325.
DOI: 10.12677/hjcet.2018.85041


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2018.85041
https://doi.org/10.12677/hjcet.2018.85041
http://www.hanspub.org

A R

i, 20C +5CF, t=20min, 2.0~3.5mL 2.0 x 10-* mol/L R E SR E FHEALMXE. 1=391 nm
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KA B3 KA, &, HAEE BB ROX RSB ITRE, EAEEREIRT AMEN
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R BT it AE 400 35 17T HH I 25 Fohoge s [ 1], TR0 Ut , T 5 4 o 2 P 0 A P 55 M 000 0 A 3 (1 B AT 55

HE R ST E U7 BT A L EE . RA-mT WA e e TR 2 O EEE . LIRS
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PRE AN HUNE A — B 1993 SFEA B M EOR[8], BRI OIMR MR B BRI BRI R E, EEE
JE B PRI T T RS AR . JTAER, B R 20T 5T R LR B R U R S TR E AR T
(T BT, IYTATZ5E[91 R B CA(IN X [E 4% FCE-TPB-CA(IN)/1& & 4R E A BUR e e s /e, $2H
T WU SR H A BOE I R B Cd(n); RPN 10]3E 1 B TR 4Kk 5 Cr(VI)-ARS-phen-CTMAB 14
RWMAHBEAER, B 7RIRE Cr(VD) 1 L3R 8 6l st & & o Ariks BRI &% (1138 i #F 7
Zn(I1)-SCN-MG A& F (1) L3R 3R B 6, oz 1 E B LR B R BURD GG 5%k Rz EE 121 MHE
R A - R A SR R R 6 1 I e i B

) FE LR S B D 4 B AR S - IO SR Il , B MESE[13] [14]%6 )5 BEL 1 4R - AREZT M -
PR R B - APFED MR - BRVE =R H b Rk R ILRIG RO A e IR E AR B 1 2013 4F, RRITSE
NFI RO - - B B AR RSt A G0, 2 T e IR B AR B T i SR B R U RIS s,
AT TR R H AR B E o SR, RIBREE S Ag' OB AR JEHR I HCH BH B3 5 S A Ag R S8
) A LR o AR SRR FH B 2 L B R WU R R 2 Ag i B &,

2. SLHEERS
2.1. {UEFMEZERF

Cary eclipse K67 WG FETHEEE BLH % A | ME S50 WORBREEVERE 1.5 nm, K AREE5E L 1.5 nm;
PMT il & F: 7): TU-1800pc %8 4h-AI W4 Y6t FEvH (AL st B Hr A ) PHS-3C BREE UH( g K4 4
IETT)

BRI 2.0x107" mol/L K& Ag FrEEWR: FHl 1 mg/mL M50, 4CHIESM, HINH
BN 5 pg/mL; B-R Z2MAM: 0.2 mol/L NaOH ¥ F1 0.04 mol/L JRANER(BERR . IR AN NS L) 1A W A% R —
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SEMTELBRAT, SRJEAE pH T LR =P TR pHAE. PRSI e, SEi KON —IRFRIEK .
2.2. KWL

T 25 mL HEEAE T, KK 2.0 mL ) pH A 4.10 ] B-R ST, &8 Ag bR L
3.0 mL 1.4x107* mol/L i By, F IRZEMKMREZIRE, $5), B8 20 min. fE9O6 Y L
Jem = Aex (DA = OVHEAT DR SRAFAHRL RRS Yo T ILHREGFHUR U8 e 48321 nm) I 5E B 5538070 2 H
(VU YERRIE 19, LA IR B -Ag 4 BRI EUN SRS Trgss THE Algps T (AIjps = Trrs — Iogs )o

3. ER5118
3.1. HIEERFI RS EE

P SR I0 J7 VARG AW, 76 Cary eclipse w‘ﬁﬁj\y‘ty‘tﬁ T B AR AR A A Ag VAR E-Ag”
IREEIH A =0 HEATEDAH, 192 RRS JGIE WA 1. fESKIR &N, B8 02 1) LF 6 RRS g,
Ag WU RRS AR5, T0WE 4 A PI7E 250 nm~700 nm YU FE 4 RRS 1458, I HAE 391 nm AL B
WS I A 53 o BEE Ag TR EEIZHIE A, 391 nm A A HUR YEBR B Tres BHIE K, MOARILIEIEFE 391 nm
I E P o

3.2. EEMRMFG

3.2.1. F&iKER B RIS

43 NaAc-HC1 25 %W B-R 2N Tris-Cl Z2 0Pk AT 7R 5%, KR IUE ] B-R iR
I RO e . AR pH A A B-R Z2i i 0alse 1 BRBEXHA R RRS #REERISEM . fEAE pH [ 21
Ty I5 PIHUR SRS, M HAE pH A 2.36~6.09 I, Alpes St K HAHXEE, LI 2, ASEE%EH pH
79 4.10 1) B-R 2, IS & 0.5~3.0mL, &M 2.0 mL.

322. RERAERNTMN

B Ag TRIEIREEN 2.0 mg/L, @It SRR, SROUE ESLhrikE, RIS EIR R
i, REUEHR, BraiarMIiFAes, WE 3. WE3 P REH, 2425 mL RELEEFmn
A 2.0~3.5mL 2.0 x 10 mol/L i VAT, Alges K HENIEE
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Figure 1. RRS spectra of thionine-Ag” system [1, thionine; 2, Ag'; 3~6, thionine-Ag’, pAg'(mg/L): 3, 1.0; 4, 2.0; 5, 3.0; 6,
4.0;7,5.0]
B 1. BE-AgRZA RRS [ 1, BE; 2, Ag'; 3~6, ME-Ag', pAg'(mg/L): 3, 1.0; 4, 2.0; 5, 3.0; 6, 40; 7, 5.0]
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3.2.3. [ BRI E) KR B RN
R T ARSI RN R R RRS BB I, KB 1S,, A LB 1] (28 T 23S, Alggs 75 RN
12 min G RIREGE, MG Alres B BERRE 1 AN/ BRI S5 3% F7E SRS 20 min B HEATI &
RIS 1 AN AR PE XA & RRS SRFE M, RIMBEE IR TR, Alrps XBEAE /DN, IX 0] BER N
B LTS, o rrRaEshigin, BB SRR ARG, FALERAN, BT UL Alges BEIELEE EFF
ST 2 BEAR . A SEERF HIlE 20C = SCHkAT.

3.24. BFRERNTM

¥ Ag WRFEI €A 2.0 mg/L, H NaCl 05 1 & 7 9m BEXTH A R RRS HURREE RS2 . KN 19, %
BT R E MR N o T Trgs 7F NaCl IR /N T 0.006 mol/L B JEAAAS, {HZ 2 NaCl iR KT
0.006 mol/L, Irps I 2558 3£ [T 38 I ST 22 A
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Figure 2. Effect of pH on resonance Rayleigh scattering of thio-Ag" system
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Figure 3. Effect of ¥ (thio dosage) (¢ =2.0 x 10~* mol/L)
3. REMAEMNFM(c=2.0 x 10 mol/L)
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X Ag PR FEAE B2 HIRRIE R ZR o FHRZAIZRIE RIS RE . e R B 2R MR R LA K I U7 v s HE PR L5 1
11 5 2.0 mg/L Ag brdEE T RS % FERG T, HAHKT PR UEMR Z M 2.13%, LA 3o/k RIS 774
RN 0.014 mg/L, & TIRE Ag HIE.

3.4. EXEYRITE

Fo FIRSRIGTTIERE ST T AR 18 MLV S Ol 4 Ag R IE A 2.0 mg/L, fRVFIR 2 NE5%H0T,
FRR I R R BN HATFE(200); NaCl (170); L-EBEZER. ¥Ek(100); H,PO,; (80); Ca™'\
Ba™". FFEER(50); Mn®'. Mg™'\ JRZE(20); Zn*". C,0> . Pb’' (10); Fe(Ill). AI(III) (5); Hg(Il). Cu(ll)
(1); BSA (0.5).

3.5. MES AgERANERL

1) 7 FEHX
AR TR A4 P B R S e e
Irzs = KCMI,

Forf Lops NHURDESREE, K MBI REL C NERRE, M NS &, LEOINHESRE . ks K.
C. L5 REALR, HUN 98 5 SO R F R RE EL I SC R, RUBUSRORLI 2 TR K, &5t
PRI RO G55 . SRS A TR &Y H o 7 B R KT W & A e 1 2 7 &, A
FHU 5.
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T AN Ag  BMATAERT % B #REARIF 1A T K P TR BUK &9, (H4TRE S 75 Ag B TRCEY), |
B ROTE S QPR i 2 Nop Aol N A RS Pl V1 B 5 N S TP 1w N 0 5 = s e 2 2 A RN ]
5] S IR Fi M HU (RRS) S 25 19 i

T UL R R i LRI, {5 = 40 f 40 it R B (RRS) 2 25 1 7

4. @D

FE R ARG A B BARERER 1 51 FH T B ARTRUKAE, g . BOER/KFET 25 mL HG A
th, FZSRIGTTEBATINGE ) (RIS $ MR BLAT [ SObRHE 77 9 CR A SR T IR s 1 32047 B R6:, IF DAARHE I
NENGE T Ag fESEBRKAE R U, S5 SR LA 2,

Table 1. Correlation coefficient, linear range and detection limit of the standard curve

= 1. FREZHEX R, KMEEE RS ARG LR

A (nm) LR MR 72 p/ (mg/L) MK RE LRV R p/ (mg/L) PR p/ (mg/L)
391 Alpps=—5.38 +44.23C 0.9990 0.05~5.0 0.014

Table 2. Determination results of Ag” in environmental waters (n = 7)

72 2. MR AgHIMELER(n=7)

FE il W 5E {8 (mg/L) N # (mg/L) W52 SH (mg/L) RSD (%) F % Recovery ~ FAAS (mg/L)
KEE 1 — 2 1.88 1.83 94% 1.90
IKEE 2 — 2 1.94 2.14 97% 1.95
KHE: 3 — 2 2.11 1.91 105.5% 2.05
—: KA.

DOI: 10.12677/hjcet.2018.85041 324 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.85041

A R

5. &t

T2 - AR A S T TR, Bl 2T 1 45 AR K PR 5 7K ik S AR AR 2 - R A i )
BT S PR T i, R 36 o i R AR Dl R P SR A - AR T AR g

SE 3k

[1] E8, 28, tEs. SESBE FRKGEEARPP R ERED]. 16 TIHMR, 2008, 28(4): 323-326.

[2] JEMIZR, {8, 5. CTMAB B4R B R B 2 sl & i il & 5 1 Pb [J]. & dnEl4, 2016, 37(20): 183-186.

[3] 230, WM, FEgl, & Xyl eaam a4 rda. M. g i & SmEr. PELH
IR, 2015, 5(4): 69-73.

[4]  Fafh, SKBT, BARR, 55 X-SFEOEEIEE N E RS . FAITTHLIR[I]. AR & AR, 2016, 24(4): 64-70.

[5] &Ik, MEW. SETEMA ICP-Ms FIRME B RRR 2 FE BR[N] &5 KREET, 2012, 38(1): 169-171.

[6] Stanisic, S.M., Ignjatovic, L.M., Manojlovic, D.D., et al. (2011) The Comparison of Sample Extraction Procedures for
the Determination of Cations in Soil by IC and ICP-AES. Central European Journal of Chemistry, 9, 481-491.
https://doi.org/10.2478/s11532-011-0031-9

[71 Geana, E.I., lordache, A.M., Voica, C., et al. (2011) Comparison of Three Digestion Methods for Heavy Metals De-
termination in Soils and Sediments Materials by ICP-MS Technique. Asian Journal of Chemistry, 23, 5213-5216.

[8] Pasternack, R.F., Bustamante, C., Collings, P.J., et al. (1993) Porphyrin Assemblies on DNA as Studied by a Reson-
ance Lingth-Scattering Technique. Journal of the American Chemical Society, 115, 5393-5399.
https://doi.org/10.1021/ja00066a006

[9] VLN, 5k3F, S5 WK IEYRE R R AR e & B F 1 Cd [J]. /i 5800, 2017, 6(45): 263-267.

[10] XUk, AL, 2. BRACKHECR LR BRI BUS B2 M E VD [J]. ) IS 2= (B A REEAR), 2016,
34(1): 128-133.

[11] BN, BEE, 25 E(D)-MEARE - L8 A S R LIR30 R HUR 6k 20 2 22 0], 1m&9 4T, 2016, 36(6):

73-76.
[12] RERE, W, 5 SWWKE - AR A UM G LI 2 R R[], 62 5568 04T, 2016, 36(11):
3689-3692.

[13] B, =R, &, 8 - A0FED Mk - 76 2 20k R LRI A U vE I e R AR 0], A E BAER R A&, 2005,
15(12): 1424-1426.

[14] #EM, BEMR, & W - A0FED 0 - BRI =28 B e Gkl A R R 3 R 50V B IR AR [J]. 2 A 22 4,
2006, 25(1): 69-72.

Hans Y
PR RN R

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESSE: [ISSN], FAMITI ISSN: 2161-8844, RIA[E i
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHREE” BEN, HIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HAPIMEFE: hjcet@hanspub.org

DOI: 10.12677/hjcet.2018.85041 325 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.85041
https://doi.org/10.2478/s11532-011-0031-9
https://doi.org/10.1021/ja00066a006
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjcet@hanspub.org

	Determination of Silver Ion by Resonance Rayleigh Scattering Spectrometry with Thionine
	Abstract
	Keywords
	硫堇共振瑞利散射光谱法测银离子含量
	摘  要
	关键词
	1. 引言
	2. 实验部分
	2.1. 仪器和主要试剂
	2.2. 实验方法

	3. 结果与讨论
	3.1. 共振瑞利散射光谱
	3.2. 适宜的反应条件
	3.2.1. 溶液酸度的影响
	3.2.2. 硫堇用量的影响
	3.2.3. 反应时间及温度的影响
	3.2.4. 离子强度的影响

	3.3. 工作曲线及方法的灵敏度
	3.4. 共存物质的影响
	3.5. 硫堇与Ag+作用机理讨论

	4. 样品分析
	5. 结论
	参考文献

