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1.Ghasemi
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4.Root Mean Squares Differences (RMSD)

5.Hejazi

6.1-(2-Pyridilazo)-2-Naphtol (PAN)
7.Cross-Validation

8.Root Mean Squares Error of Prediction (RMSEP)
9.Well Water



IN]asl e

S rogds Sl (lojan (a5 Lol S (sl ool (g, S 1l Sam 5 TS99 Y-V Jlo o
iz S ojlal g WS — 05, Sl (59, » H85 e (eSS Lz bl g by, (ol lesges 4l

colie Pl b agd 5l o SIS 58 () Jgame

2 S Pl ol )3 (29l sladsged jo Slais 90 Glavm (et lr by (ol Sl

DY VIasl o ool L VARV -7 bl sanels b i Lo

5 9 oo plo o (5 Se Il (5l (6 0g0S é Lo g, —T-A-)

Wl oo cuiz gloudly sloslaiwl JS5 5 o (loyed (et 50 (550905 1 slo s, 5l goloss
S IYO-YVIT (6555 1 (5 yag yiSmsl VY=Y FI™ (o )2 (6 yiag yiSmsl (slajL ISCET L oas 55 )90 4
[OV](35 (31,5 g5leg S LFA-0FTTVL oIS b wole (315 g5keg,S IFA-FAI™ (a3l 15 (5 g xSl
loads (ylo pj cdlae jo Koo slahy, 5l slaods andl co [OA-F ] sorig xSl sl s, 5

30 LS 5 USS come lajen s sy (St by S GLSen g T, MO Jw o
5 Sl el o gy cplaslosls &Il g5lwlas gal> o 4y 5Ls ey olaw 9 oUgo slabglis
A 050 layglS L pH =FI0 jo TaysTasadl (dsSy ke —F 5 TPl (cammg STy C s

ISt oSheaS 5 550 sLo05LS L i3lslS oogs nlyd cul 5 o 3lie

1.Vukovic

2.Multiple Linear Regression (MLR)

3.Mass Spectrometry (MS)

4 Optical Emission Spectrometry (OES)
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3.Grabaric

4.4-(2-Quinolyl Methylene Amin)-1-Phenyl-2,3-Dimethyl-5-Pyrazolone (QPP)
5.Wang

6.Third-Derivative Spectrophotometric

7.Relative Standard Deviation (RSD)
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1.Flame Atomic Absorbtion Spectrometry (FAAS)
2.Batch

3.Terada
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5.Retention

6.Bankovsky
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11.Shkinev
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1.Kocjan

2.Tricaprylyl Methyl Ammonium Chloride
3.Calcon

4.Roman
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6.Narin

7.Activated Carbon
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9.Saracoglu

10.Pyrrolidine Dithio Carbamate
11.Chromosorb

V¥



Y e gl (YO ) adidos polie .ol gl el lawgd g Jiogd w9 0ligS

IV ]l oals (5,155 407 51 135550 b3k Soyd 9 id 5 0,59,
Sk b oy Ve em o Ve mim sl b (sl g o 51 GilSe 577 selymlS T+ L s
0358 G 5 e Ladi e sl gl ey sosies (S Jole b iy S50 eus L
b e gl stalesT sdings Ll s ilos S ooliiaal FAAS b lacodUT (g Soshail o S50 (gala s
APIT tnsy iz Cadyb awgio Yoo ¥/ Cdale b ol G b sl SO57g 5000 (009l
G b )55 65030l O (gl RSDg YO+ Lanlis sy 5251 ARV, L3l 0o yd e, s Jsog Sene

IVl o0 Goyl38 VI, e yid 3 o579 S/

Az g e 05 polie Ldis s sl Y ot gy S 3l Gilen 577 ISSLaLl Y Y L o
ol 5o les S sola—wl Mn* 4, Mn*7 sosiiSLl ylgie 4 YA S0lS -D g a0 Koo (g3l el
54,0 VO-A+ slod 10 el SLKie s 5 35405 -D 4 pH=Y/O-F/+ L 0T (siged 5 oglsee ol
5 Sl SIS g 008 Sl ksl (45,5 Blo s MN02 Cgmsy S5 5l 39800 00l &)l o] Kilws
FAAS Ly Lo YOI+ oz b (oles Jglome 10 Lo il 00 solii ol Pl ylgie o aiiuwSTo]
APV O b 5 s e Sl e 9 9 LadliS g 59SB (2l3k 9o)s polie 9B oe (s S0l
O lp oo ) 5z p S 9,50 B cdale (61 RSD Lol oaB (A5 2 0 055,50 O+ g A

[\ A R VAPK PSR ASIRY

SSS 3l oolai sl b LS S5 e L5 ey 6l (o9, G2l Sa 5 (solg—lS V20T s o
4 ol Mol 5w o o Veem x Y emm olol b gl et il e SO0 skl B 2l sl
=S 930 “A=e -0 b M (S5l 65 ~rign el O sl G2iSTy (sl
it Ll Cou ol il FAAS L (6505031l s 5 Joid 2595 -A (ole 05,5 b ™y gidsS

Bl by ey 5 Y50 VIO Sl Sy b el SOI5 000 (soangd b (iale]

1.Goswami

2.Resacetophenone

3.Umashankar

4.Coprecipitation

5.D-Glucose

6.3-Aminopropyl-Tri Ethoxysilane
7.5-Formyl-8-Hydroxy Quinoline
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1.Kenduzler
2.1-Nitroso-2-Naphthol-3,6-Disulfonic Acid

3.Ambersorb 572
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6.Diniz
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1.Aki

2.5-Formyl-3-(1'-Carboxyphenylazo) Salicylic Acid
3.Demirbas

4.Tsogas

5.vesicular

6.Sabermahani
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1.Flow Injection An
2.Homogeneous
1.Continuous-Flow
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1.Peristaltic pump
1.Syring pump
2.Loop injector valve
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1.Electrodeless Discharge Lamp (EDL)
2.Hallow Cathod Lamp (HCL)
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Simultaneouse determination of copper (lI) and nickel (Il) with
spectrophotometric method using multivariate calibration partial least squres

by mean centering of ratio spectrum

Abstract:

In this study a simple and sensitive spectrophotometric method for simultaneouse determination
of copper (I) and nickel (1) is proposed. This method is based on the complex formation of copper (I1)
and nickel (ll) with 1-Phenyl-1,2-Propandione-2-Oxime-Thiosemicabazone (PPDOT) in the presence of
1-Cetyl Pyridiniom Chloride. All effective parameters on the sensitivity of the method were optimized.
Calibration (24 sample) and prediction (10 sample) data set prepared by measuring the absorbance of
binary mixture of copper (1) and nickel (Il) in the concentration ranges of 0.1-8.0 ugml for copper (l1)
and 0.05-6.0 ugml for nickel (ll), respectively. The result obtained by applying partial least squares
method based on the singular value decomposition was used for preprocessing of absorbance data.
The obtained results by applying partial least squares with and without mean centering of ratio

spectrum were ststistically compared.

The 30 Detection limits were 0.10 and 0.040 ugml copper (Il) and nickel (lI), respectively. The
relative standard deviations for five replicate determinations of 2.0 and 4.0 ugml? of copper (lI) were
4.8 and 2.1 and for five replicate determinations of 2.5 and 3.5 ugml? nickel (II) were 0.99 and 1.4,
respectively. The method has been applied to the simultaneouse determination of copper (ll) and
nickel (1) in tap water, spring water and alloy samples with satisfactory results (Recovery 94- 103% for

copper (ll) and 101- 108% for nickel (l1)).

Keywords: copper (Il), nickel (Il), Partial least squres, singular value decomposition, mean centering

of ratio spectrum, spectrophotometry.

On - line preconcentration of copper using a flow — injection system coupled
to solid phase extraction and its determination with flame atomic absorption

spectrometry.

Abstract:

Vo4



In this study, N, N - Bis (naphtiliden imino) diethyltriamin bonded on polystyrene has been used
by flame )li(as a new chelating sorbent for the on-line preconcentration and determination of Cu

atomic absorption spectrometry using a flow injection manifold.

Copper (ll) can be quantitatively retained on adsorbent filled in a minicolumn at pH=7.0. The
elution of copper with HCIl 2.0 M from the sorbent is quantitative. The effect of various chemical and
instrumental variables on the preconcentration and determination of copper (II) has been
investigated. Under the optimum conditions, for 10 ml of sample solution the calibration graf was
linear in the range of 0.0020-0.044. The 39 limit of detections were 1.41 and 0.66 using 10 and 25 ml
of sample solution, respectively. A preconcentration factor of 80 can be achieved for 10 ml of sample
solution. The relation standard deviations for 10 replicate determination of 0.012 and 0.030 ugml™* of
copper (Il) were 0.013 and 0.031 respectively. The method has been applied to the determinate of
copper in tap water, spring water and sodium chloride solution with satisfactory results (Recovery 90-

110%).

Keywords: Copper, solid phase extraction, on-line preconcentration, flame atomic absorption

spectroscopy
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