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Fig. 1 Excitation spectrum (a) and emission spectrum (b)
1,1"; AR+H,S04; 2,2"; Cr(V])+AR~+H, S04
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Fig. 2 Fluorescence intensity for different

amount of chromium(V[) in H; SO,
1: 0 g+ L™V Cr(VI); 2: 8 pg+ L1 Cr(VD);
3: 16 pg « L1 Cr(V])s 4: 24 pg e L7 Cr(V)s
5: 32 g+ L1 Cr(VD

2.1 BERAETRIC(V)RESN 8.0 pge L]
2.1.1 RBAEEHH
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BEE AF , WL 3. fif 4 T, YRRLLABRIREE( F R
UGB EE B K TR/ . B35, MRBERRAE, TR A0

SHAMBMTOCREME FRA. SAKUEEMREER
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Fig.3 Effect of amount of H,SO,
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Fig. 4 Fluorescence intensity of acridine
red for different amount of H, SO,

2.1.2 YraREe%h
nfE 5 BrR, PYBELLAYFETE 0. 90~1. 20 mL Zjg], AF
MBEMA. LKA 1. 00 mL IV BRI

26
"

24
22
g

20

18

16

04 0.6 0.8 1.0 1.2
Volume/mL

Fig. 5 Effect of amount of acridine red

2.1.3 RBRESHH

BERMEINEENEERES —. BIXTHEEE S
~100 CZE* AF HNEWH. XREHR, YBEEEF50 T
B, RRLHFTIER 218, BT 50 CJ5 KM & B R E a7
R ARMR, &SRR T, AR KR
#, FIBERARKE HB TR R R R .


http://www.cqvip.com

1296 Yei%¥ 5% 01

0 00 _http://www.cgvip.com|

%26 %

Table 1 Influence of foreign ions

HFEET B8R/ (ug+ L) F /% 2.1.4 REHEHHAH
SO%~ 25 352 —4.3 ERT RRIBRIXHER AF AW, BEE 55 B E A
Nat 12 148 —4.3 kK, AF BHZIHM, 4 min J§, AF HEXRE . EERLN
NOT 10 732 +2.3 B a3 5 min,
K+ 9 834 —2.3 2.1.5 RAMWAMAGBAfhkFOBRTH
a- 8 917 —2.3 PR TUATHRMEFX R AF HMEW. (DCr(D
AR+ 5 000 s +AR+H, SO 5 (DCr(VD+H, SO +AR; (3) AR+ H; SO,
Ni+ 5 000 46 +Cr(VD; (4AR+Cr(VI) +H,S0: . &R T LR e
NHF 5 000 3.0 BFXHBER. ZLRERMF2).
Mg+ 2750 g ZEMNEZRTILEAR A, Bn]ARAKSH KN &
' REERN . ZEREZBMKEHNEZEZRE, ELTRE 24
CH;CO0 3 000 —4.3 b,
Zn2+ 2 800 +2.1
Mo(VD) 2 500 —2.1 2.2 IH@@MyEmeERSRHR
PO 2 500 +2.3 TEEEERAHT, WET - RICARRKELH Cr
F~ 2 500 +4.4 (DIREBRBKN AFE. Cr(VDREAE 2.0~32 pg» L'
Cot* 2 000 —4.1 BRYS AFEERIFHAEXR, HEREERBFRN: aF=
Br- 1941 —3.2 —2.9543.463 8c(ug * L™V, r=0.999 1. HEEMEHB R
cdz+ 1250 +2.9 0.6 ug* L'(3D./#1%, n=1D. ¥ SRS FIHN 4028
Ca?+ 1 250 —3.0 pg* L7'H CeODRMERBGEST T 11 KFETNE, KX
WD 500 +2.1 FHEmESTIN 2.0%H 1.0%.
He?+ 400 +4.3 2.3 #FEERTFHEM
As(D 200 —28 WERFE, TRTHEOHBFHERNERER, 4
B+ 175 5.1 Cr(VD¥HEH 16 pg « LB, AFHENREEE IS HBEN
MnCID) 100 45 B, SEFEBTFHTRFR E 1 iR,
Pb2+ 100 +2.3 2.4 SHREA
Batt 87 5 tao 2.4.1 @R FRSBHARTHE(VDORE
it 75 a0 REGERHEMBERRZERE, TAERYESE. 2%
) ZRBERAELEFEHITNE, SisEmA B sER A
vew 7 +a.4 BB B RS N BER, £ RRRYI R
Fer 12 tal FEEBERES, HRAEK?2.
NO7 0.2 —3.5
Table 2 Determination results of samples
G MR (n=6) RSD/ % AR (ug in 25 mL) EIE/ % X RE (n=3) £
B/ (g- LD 77.0440. 94 1.2 0.30 96 77.79% 2.04
BEERBR /(g LD 3.13+0.03 1.0 0. 30 99 3.12b 0. 82
BWGE 30 8)/% 12. 83+0. 21 1.6 0.30 103 12. 78 0.61
WHNCF 200/ % 0.106+0. 004 3.6 0.30 98 0. 109° 1.93

a: Meant1¢o.05, 5 5/6'/2; b: 1,5-diphenylcarbazide method; c: Standard value; d: Theoretical value=2. 57, n=6 with 95% confidence value

2.4.2 42 PHLFHAE

(DM : BEFHHRBUREE 0. 100 0 ¢ F 150 mL #IEMP,
Wi HNO; (1+ 1), /M ZE KA E 1L R, i HCIO,
4.5 mL, PERE T MPH L EREFEHE3~5 min /5,
BRBH, HBE 100 mL ZRRPES. ZWBERER
BRSBTS HTNE.

(DBRA: FRI 0. 200 0 g WHMT 150 mL M,

IMABRBEHERL 10 mL, IS, FX 5, K RMRR
Waiby, mRZEE A, A 10% NaOH B pH 10,
mifm 30% H, 0, 84k Cr** 24 Cr(VD, RAMSEL R MMERE
HEK HO;, HERHEA 100 mL ZRRPER. AiRERE
Hid ik, BUERIEBIKITIRLR T ENME.
EEMPREBOMELRINEK 3 iR, 2 RBIEY,
FEMEERESHEEYE R,
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Table 3 Comparison with other fluorimetric methods for the determination of chromium

ik BEEE/ (ug- L7 BHB/ (g L7H FEFHR R Ak
Cr(IH-OVAQ 8.2~130 2.5 Co?t, Pb?*+, Hg?t, Be?* [4]
Cr(VD)-Pyronine 8.0~88 2.2 V(V), NO7 (7]
Cr(VI)-Rhodamine 6G 8~80 0.8 Cu?t, Cett, V(V), NOF [8]
Cr(VI)-Acridine red 2.0~32 0.6 : NOz This work
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Highly Sensitive Fluorescent Reaction of Acridine Red with Chromium
(VI) and Its Application

YE Cunrling!" 2, WANG Xin-ming'* , FAN Jing’, FENG Su-ling*

1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guang-
zhou 510640, China

2. College of Chemistry and Environmental Science, Henan Normal University, Henan Key Laboratory for Environmental Pollu-
tion Control, Xinxiang 453007, China

Abstract A simple and highly sensitive fluorimetric method for the determination of Cr( V) was developed in the present paper.
The method is based on the fluorescence enhancement of acridine red with Cr(V]) in the sulfuric acid medium. The effects of
some experimental conditions on the determination of Cr(V[) were investigated in detail. The detection limit for Cr(V]) is 0. 6 pg

+ L', and the linear range of the determination is 2. 0-32 pg * L™!. The relative standard deviation of 11 replicate measure-
ments is less than 2. 0%. The proposed method has been successfully used to determine Cr(V]) in electroplating solution, waste
chromic acid mixture, and alloy steel samples. The results obtained were compared with the certified values of Cr( V) in stand-

ard samples and those provided by 1,5-diphenylcarbazide method with satisfaction.
Keywords Chromium(V[); Acridine red; Fluorimetry
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