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2- Superoxide dismutase
3-Hemocyanin
4-Ceruloplasmin
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1-Weak Acid Dissociable (WAD)
Y-Cyanogenic Glucozide
Y-Acrylic Fibers

Y-Methyl Methacrylate
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1-Optical Fiber Reflectance

2-Bulk Optode Membrane

3-lonophore

4-1- (2- Pyridylazo)-2-naphthol

o-Flow — through cell

7-Reproducible

Y-Regenerate

1-1,10 — dibenzyl-1,10-diaza-18-crown-6(DBzDA18Cs)
2-Chromoionphore
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3-4- decyloxy -2-(2-pyridylazo)1-1-naphthol
4-Nafion

5-Lucifer Yellow

6-Luminophore

7-Polyacrylonitrile

8-Optrode

1-Flow Injection

2-Fluorescence Quen ching
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3-Separate solution method
4- ¢ -benzoinoxime
5-Pyrocatechol

1-Optode

2-Zincon

3-Hydroxylic Plasticizer
4-Dithizone
5-Triacetylcellulose



MlS T 5, 5 095 o bl 3b SolS o5l Jgloe b oadh ;3 K sl 00t 5,155 Lol w>l5e

L (1) G 2y i35 6585 plband S S [P0 ] a0 Lis Vo 00 Lo jo (6,500 G3IS

5 b Ao olaie 4 (M odsll) (el (68 HLid =Y V= (Gaskadlw) G = NNl oolis ]

33 83k @3 Sl 5 WS e Joe (985 (g il el S cpl cnlons (118

dsls jo Kus slae pl oo oo Lzd B/ plupH L oliw! 36 10 (1) we 90 sl Jokoo g

3> . a0 o gl (1) o 4 pdoc 35 5 Syg o a i) 5 Jee BYYXY e T O/ VXY oA s
el 0 (5135 4880 Y51 e o ks ey g 5 Jge TV - Sl ol et

odds (il () o 80 pda S (6595 (losd Su SO [AV]Y- - F Lo jo (5155 b

ol 4 T 35S 55 € Joid (oo 55908-Y ) =Y 5 il (53l sigols &l s T (ol a5

SO N GERIWE S SO B G| - W) N U5 Sy GRS S P . ¥ YO W i W N |

] L;b(”) u,wo)Yy O/*X\*‘° Uf/’x\’_l\

T slosle 1 (1) e e 5, oslail gl S S [FY] Yl o, )5 b

Vo 90— Juigm s VW g VWY o VY sld e oS 5 wlﬁu)#)ﬁ.uui bl &S cel oals asLa
B e/e¥a as &l o (1) Geo 4 S ol 0l o(TP) T 0800 ~YYH g YAH = 5T 1,5 =Y+ g V0 4
Gl Oloj w3 o0 ) p IS 5 D go @ (i 2 p 59,0 AR BYID) i 2 Jges,See VY
Az elgil ;o (1) o 5503l (sl (5590 S (nl 3, 8oe alypo adiBs Ve 0ud S8 S
o Sy, 5l ol @l b dols b 5 o (ilol (daiz g oly cailsog)) (oamb o

Sl casllae

6-N, N’ -bis (salycili dene)- 1,2- pheny lene diamine (salophen)
1-2-(2'-hydroxy phenyl)benzoxazole
2-Porphyrazine , 2, 7,12,17-tetrabutyl — 5,10,15,20,tetraaza-21H,23H porphine
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3-Aminonaphthol

4-1,8-bis[N-(o-methoxy phenyl)ureido] naphthalene
5-XAD-2(Styrene-divinylbenzene cross- linked copolymer)
1-1-hydroxy -2-(prop--eny1)-4-(prop-Y "-enyloxy)-9,10-anthraquinone
2-Potassium tetrakis (p-chlorophenyl borate)
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3-2- Corboxy -Y -hydroxy-o" -sulfoformuzyl benzene
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Y-Chloramine — T( sodium N-chloro -4-methylbenzenene sulphonamide)
3-Lock-in

1-Metalloporphyrin

2-Luminol

3-Amberlyst
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4-Quartz crystal microbalance

1-Porphyrin

2-Myoglobin

3-Copper —complexed meso —tetra(4-carboxyphenyl) prophine monoethylene diamine
4 Traut
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5-Quatom Dot
1-Piezoelectric Quartz Crystal
2-Bulk Ag- coated PQC
3-Hybrid Bidmaterial
4-Mesoporous

5-Heme

Yo



s () 5 ol 428,513 00l )50 asly (595 2 deibems 55U 5 7T wandlS pgeiles agiilsS bl
Hade aslbew Gl K asis oo ol oail 00 5 4 S0 ae Glaie 4 g5 —dly 5

DSl o 05 )l

o5lail slp S S slié (5,98 i Sloogas [VFe Y-V Lo 0 6,500 )18 b

b gy Juto ol 00l () p oo Juiaol (65 il (59, " idgg oo Consss (bl il (605
0 0S Ty 00l Lo Wgg Juite b il Ggn - 903 g0 (oiVlgeS Big Slal olu Juiwls 5 ol
Ot Sl g cdale @ atey So Gl (loj g b oo gl 0N o oS i el o 5 was
> g (d o 0 p,5 9,800 Voo =YD ) 2 1 Jao e YIA-AD oz dals .o ulaado VY LA
g 40 S oplccwloas (358 (d oo p 59,500 V) 5 5 Jga oo YIT o panse s

sl picaiS p MelS T K 5 09 0 b3l Cdgrg Jie ol

p9s Jad

S5

6-CdSe
Y-Methyl Violet
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1-Chemical sensing

2- Information acquisition
3- Chemical sensor

1- Process control
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2- Transducer

3- Thermal sensors
1- Biosensors

2- Thermal probe
3-Thermistor
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4-Pyroelectric devices

5-Mass sensors
6-Piezoelectric bulk oscillators
7-Surface acoustic wave
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1-Elecrochemical sensors
2-Potentiometric sensors

3-lon selective electrodes (ISE)
- Internal reference¥

- Coated wire electrode
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- lon Selective Field Effect TransistorsY
-Amperometric sensorsY

-Clark-oxygen electrode ¢

-Biolayers®
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Optical + Electrode — optode (optrode)

1-Conductance sensors
2-Semiconductors

3- Chemiresistors

4- Bilayers
5-Admittance sensors
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1- Electrical interferences
2- Multiwavelength
3-lonic Optical Sensor
4-Optical pH Sensors

5- Humidity Sensors
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L_Reversible
2_|rreversible
3-Hydrophob Membrane
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1-Flow-through optode
2-Waveguide optical sensor
3-lon sensing film

4-Fiber optic sensor
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Optical Fiber Optode Flow-through Optode
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Sample solution

Waveguide Sample solution
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1-lon Sensing Film
- Beer’s lawY
- Optical path lengthY
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2- Active sites
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Abstract:

The aim of this investigation is designing optical sensors for determination of Cu(II) and CN" ions.

The first sensor has been designed for determination of copper(II). New chromogenic reagent 1-
phenyl-1,2-propanedione-2-oxime thiosemi-carbazone (PPDOT) has been synthesized and utilized to

prepare a novel sensing membrane (optode) for determination of copper (Il) by immobilizing on

ARES



triacetylcellulose membrane. The sensing mechanism involves the complex formation between Cu(ll)
and immobilized PPDOT at pH=5.8, which results in the absorbance increasing at 401 nm. The sensor
shows sufficient repeatability, reproducibility, operational lifetime of 3 weeks, and a response of less
then 10 min. Cu(ll) can be determined in the range between 8.0 x 10 and 2.0 x 10™* mol I"? with a
detection limit of 7.55 x 107® mol I"* with a response time of 8 min. The sensor can be regenerated by
placing the film onto a 5% thiourea solution for 5 min and then washing with water. Most commonly
coexisting ions do not interfere with the Cu(ll) assay. This sensor was used for the determination of

copper ion in water and alloy samples with satisfactory results.

The second sensor has been designed for determination of free cyanide.This sensor is based on
immobilization of crystal violet on a triacetylcellulose membrane. Cyanide ion reacts with the
immobilized crystal violet at pH=5.4 and causes a decrease in the absorbance of the film at 600 nm.
The sensor shows sufficient repeatability, reproducibility, operational lifetime of 5 weeks, and a
response of less then 5 min. This sensing phase has a linear range of 50-850 mgL™ for CN" ions with a
limit of detection of 5.5 mgL* with a response time of 4 min. The sensor can be regenerated by placing
the film onto a 10*M crystal violet solution for 30 sec and then washing with water. The sensor was

applied to determination of cyanide in river and tap water.

Keywords: Optical sensor, Absorbance, PPDOT, Cu(ll), Crystal violet,Cyanide.
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