P
ag)?ﬁgo

S ydano 559l g i g 3 ey

[T
WWWw.journal.eri.acecr.ir :a i osg W

YePeYEVE 1 Suig Sl LLs G § anzmo 0uSlgyy

J93lmoity 3 59l 93T Sy 31 o0l b (2T daumo 33 Wil (390 (Awlisd

" padiosly Shgys5 sl e 1,05

el sy (T ol o dlEs Ly o 05,5~ )
UL..:/‘ Sy ;d)éfa&dd/d ;@é /a}[c PRLOA/AY P oj)f—r

oluS

alio Ol

oy 4 Jojlawel [d-1 - @l5 s 055 (ool oz 951 5, S o )l5 5 F (gl cnl 5o
S s 4wl (g2 sl 85 )18 )0 0550 (2l sladaize 0 (CND) il (0 SLolis
ol @ (gt oy, Sl grmb bapiianwsST g Ll Cdles B Sl g wa
S @2V Sl 5 (6 3y i35 OSST S5 5ass b casdllas (l 50 00l s 5, el (ol
@bl lagss] plo jea> j0 (> 1) g onl el ol a5 das e i 055 5 CNT
el oo b SLld ol pasiis o (artudieb Glaon; 2 bl S plulid gl
s Ve V) o alesl slolsi (655 2 o s par (i 03905ma 5 Vg OV -7 Jolae i
UV-Vis il o (red shift) 508 sbuls Loolen )b a4 S5jeS o5 5l moly SO, s o
ol e 6l Gl sl sl dlen 9 S S5 O Il eSeS JoSCiS sanaslis
P LONT ra 5 @ pansets Gl 45 Wb 4 oad e Sy ol b palejl slalsi b,
Oh9,y S oo p2lyd oazy laolliws 4 5L e (oley § cxio ol aile) o28ly sl diges
stz JB il cosllae (6 1055 5 Vb Comsla o8 dize dyzl (Sols Lo 4 soleriny

s Sl S 58 g e s jlame sloo )5 sl

o g4

LRIRNT

'y Tl
VE-F/04

ten T oy

AR TRRAR

ojly wuls
‘531 s,
cJo3laseyl ¢,mU5
Woilew (9
“So9 )ﬂ“’l*“’

zamiraei@gmail.com : Jgtus odiu g (S Sl ey D4



Journal of Environmental Research and Technology, 10(17)2025. 125-134

. ‘\/; Wi =
043)%%:@6

i Ste=>

sts. y
oy

Environmental Research institute

Journal of Environmental Research and Technology

journal homepage: www.journal.eri.acecr.ir

Online ISSN: 3060-2676

Detection of cyanide ion in aqueous medium using an azo dye containing
phenanthroimidazole

Zahra Zamiraei'™, Kurosh Rad-Moghadam?

1- Department of Chemistry, University Campus, University of Guilan, Rasht, Iran
2- Department of Chemistry, Faculty of Sciences, University of Guilan, Rasht, Iran

Article Info

Abstract

Article type:
Research Article

Article history:
Received:
2025/05/11
Accepted:
2025/08/10
Available online:
2025/10/12

Keywords:

Azo dyes,
Phenanthroimidazole,
Cyanide ion, Optical
chemosensor,
Environmental
toxicity

In this study, the synthesis and application of a novel azo dye containing a
phenanthro[10,9-d] imidazole group as a chemosensor for cyanide ions (CN) in
aqueous media were investigated. Due to its high toxicity and detrimental effects on
human health and natural ecosystems, cyanide requires rapid, sensitive, and selective
detection methods. The synthesized dye exhibited high selectivity and sensitivity
toward CN~ via an optical absorption mechanism accompanied by a distinct color
change, enabling effective detection even in the presence of competing anions.
Spectroscopic analysis revealed a detection limit of 5 x 107¢ M based on absorption
spectral analysis, while the visual detection limit using test strips was found to be 2 x
1075 M. A noticeable color transition from pale yellow to orange, along with a red
shift in the UV-Vis spectrum, indicated the formation of a stable complex between the
dye and the cyanide ion. To improve the practical applicability of this method, test
strips were fabricated by immobilizing the synthesized dye, allowing for rapid and
visual detection of CN™ in real samples (such as industrial wastewater and effluents)
without the need for complex instrumentation. Owing to its simplicity, low cost, high
sensitivity, and excellent selectivity, the proposed method shows great potential for
environmental monitoring, industrial applications, and water quality assessment.
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