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2 2k NoOA AlZ 7] 217EE el N,N-bis(4-methoxysalicylidene)phenylendiamine(4-CH;0-salphen)S- 3+ 319}, A5t 4-
CH:O-salphen: o] §-5}o] EE R 02 589 Z9] Cullol& FFATL AEatarh Culho] & FFS Sigt 22 4
F 2L 13t A3}, 4-CH;0-salphen 5 E= 2.0x10% mol/L, 21 DMSOL} &9 H|-&-2 50/50(v/v), pHE= 5504, &x=
S5OCAA] B A RS BEGEIT, AR SHEL 388 i, 1 22A0lA AP Yetech 4H AFIA
(6=3.6x10* mol'em™)& R*=0.99632] AF#A| = 7h& YeER Tt o]42] A ste Adx S o] gate] 23, Bt=EA| 3%
W% 2 515 A2lge] HeleE AFak] Culholes 22t He A AT 24 Bagrol /1% ol dhakol 0.6-54%
Helol A & AR 8k a1, A= 31.77 ng/mL(5.0x107 mol/L)©] Tt

ZH|0{: 4-CH;0-salphen, Cu(ll)o] 2] A=k A%, A kA 254

ABSTRACT. A N;O, Schiff base ligand, N,N-bis(4-methoxysalicylidene)phenylendiamine (4-CH3;O-salphen) was synthesized.
Using the 4-CH30-salphen, the spectrophoto-metric quantitative analysis of Cu(Il) ion in aqueous solution was performed.
The optimum condition for the quantitative analysis of Cu(Il) ion was determined as the following; the concentration of 4-
CH;O-salphen is 2.0x10* mol/L, ratio between solvent DMSO and water is 50/50(v/v), pH is 5.5. After 1 hr water incubation
at 55 °C and then the absorbance measurements at 388 nm, a calibration curve (€=3.6x10* mol”'cm™) with a correlation coef-
ficient (R*=0.9963) was obtained in this condition. Using this optimized condition, the quantitative analysis of Cu(II) ion was
performed with various samples such as hot spring water, semiconductor factory waste water and treated water from sewage
treatment plant. The average value of the measured values agreed well with standard value with a range of 0.6~5.4%. The
limit of determination was 31.77 ng/mL (5.0x10”" mol/L).

Key words: 4-CH3O-salphen, Spectrophotometric quantitative analysis of Cu(Il), Limit of determination
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43 2 9l w}aw ol ot
(NxOy)Al Al2g7] gFt=so] A EHo A 48 &
A Cu(ilel & EA41o] o] §5H= Aol o] 1t 5|
AL Qlth 53] & Aol A AREE NoOoA| Al Z 7] 2|3t
9] Salphen(N,N*-bis-salicylidene phenylenediamine)-2-
A el ol 17198 1519 40718 5 A 712 9l
o7 HolF4&(L 1) o] 253 ML(1:1) 2-3lgt=
A 4= Qo] bkt datsol A E ZIJWP
A] Salphen ©]-83F AL9] of| 2 Fe(Ill) Y Fe(ll) 23}13}HE9]
ek Lz B EEhre Zuf1 Al o]&9o] A=A
A7) 3ksEA AlLALS Co(ll) L N1(II) 2k sleHE o] Wy of
o ek 7ol o] ¥ 5ick 58] 2ol Salphen
S o] gslo] BB AHHS By QujEEHy XY =
st o R #8459 ‘jlat Fe(ID$} Fe(Ill) ©]-22]
e BBl W9, Cu(l)o] FEA| !
ofefof Co(ll) Nl(ll)ol—%—J FEANFLRE o8 H ]
2 28y Cu(ll)o]& EA ol A7)l Salphend: o]
sho] g ZolA Cull)ol && Aei oz 23 4
s e obd e A grokeh

2 Aol A HlemAd alEloll A7l & wSA(-OCH:)y &
7FA A A-ArAa A W) &4 A Z Y 7] NN-bis(3-methoxy-
salicylidene)phenylendiamine(3-CH3;O-Salphen), N,N"-bis(4-
methoxysalicylidene)phenylendiamine(4-CH;O-Salphen) 2!
N,N'’-bis(5-methoxysalicylidene)phenylendiamine(5-CH30-
Salphen)& g14d5}t1L, A E 2] 7F= 20| 4] 4-CH;0-Salphen
2 Abgstol g Fol A mleFY Cutl) o] 2 HF
EH0R YW & 9k A BAPES AUt
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A& o] AFE3%F o-phenylenediamine->  Fluka(Buchs,

Switzerland, purum)A| &2 AF8-5} %1 31, 2-hydroxy-4-methoxy-
benzaldehyde-2- Sigma-Aldrich(Missouri, USA, purum)A]| A] 2F2-
AgEt o, e EEES CuSOsSHO(Missouri, USA,
purum)= /\}%5}‘2‘@—, ZtE A, A} A7, glycine 3

7181 5-& Fluka(Buchs, Switzerland, purum)#| &2 % Xﬂ
SHAl AL 2 ARESHRITh BhehE 54 Aol AR
3 7171 E 2 ARG 4 AHEZE Genesys UV-visible £
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g Cu(ll) o] 9] &334 24 229

3= A(Molton Roy, USAYE A&}l ow, A &

o O
—’F A # E L Shimadzu IR 440(Shimadzu, Japan) 2333
EAE AFESEA AL, 'THNMR 9 BC NMR 22 E 22 Varian

Mercury 300(Varian, USA)S AFE-3F% T C. H. N 948
412 ElementarA}2] Valio EL(Elementar, Germany)S Al-&
3199 31, GC-Mass £41-2 Shimadzu A}2] GCMSD-QP5050
(Shimadzu, Japan)2 A}&3} T} pHEA -2 Metrohm 692
(Metrohm Switzerland) pHUu| E] & A3, 24 &
F4= Millipore AF2] Milli-Q plus(Millipore, USA)E A}
PN ES BRI

ru
N

[Zt=2| &t
x 7] 8]7t=91 4-OCH;-Salphen, 3-OCH;-Salphen
-OCH;-Salphen®] 342 A X199} Zro] 200 mL &-F9]
*E}iﬂoﬂ o-phenylenediamine(0.49 g, 90.00 mmol)-2
251, S 50 mLY S FHEE F Hol5o] ¢
ol B UZHAI O] WG FebAT) £ 60CR
A8} A] 2-hydroxy-3-methoxybenzaldehyde, 2-hydroxy-
4-methoxybenzaldehyde 2! 2-hydroxy-5-methoxybenzaldehyde
(1.37 g, 180.00 mmol)Z Z}7} A A 3] 7}3}e] vk-&-A| 71T},
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N,N"-bis(3-methoxysalicylidene)phenylendiamine(3-CH;O-
Salphen)2| +Ad:

Yield: 36%, Anal. Calc. for C20H20N2O4: C 70.20, H 5.36,
N 7.44, O 17.00(%).

Found: C 69.93, H5.50, N 7.38(%).

,IV"-bis(4-methoxysalicylidene)phenylendiamine(4-CH;O-
Salphen)2| +Ad:
Yield: 32%, Anal. Calc. for C»H20N,O4 : C 70.20, H 5.36,
N 7.44, O 17.00(%).
Found: C 69.98, H 5.58, N 7.51(%).

N,N"-bis(5-methoxysalicylidene)phenylendiamine(S-CH;O-
Salphen)2| +Ad:

Yield: 30%, Anal. Calc. for C»H20N,O4: C 70.20, H 5.36,
N 7.44, O 17.00(%).

Found: C 70.02, H 6.12, N 7.40(%).
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3-CH;0O-Salphen 4-CHzO-Salphen 5-CHzO-3alphen
Fig. 1. Synthesis of 3-CH3;0-Salphen, 4-CH30-Salphen and 5-CH3O-Salphen.
Asiu Cull) 528 B4 3 o) ch 24 e fu Setxo
34 % 2] 7= 4-CH;0-Salphen®} CuSO4-5H,02 DMSO/ SESFHICP-AES)o. 2 B A5ttt

E(50/50, v/vy&do] o] 1.0x107 mol/L FEZ THEo]
ool w73 AR AR F Cul)s e FFA Zu g &
A2 2.0x10™ mol/L 4-CH;0-Salphen-§-9jof] A &-§-91-& ¢l

55°Coll A =5 60+ F-ofl 204 F<t HA| ol FF =S 2|Zte &y

388 nmol| A =A3}ich o|u] AMEE pHEEEHL 0.2 315 3-CH;0-Salphen, 4-CH;0-Salphen 2! 5-CH;0-Salphen

mol/L CH;COOH®} CH;COONa & 3HgoH-S AF8-5191 1L, o] C. H. N g &EA Aat= AR Lo =53 Al4bgh

O] 2 A 7] ()= 1.0 mol/L KCI 84 o 2 2A35}9c). 2l A3 gro] & A3kt E3t 3-CH;0-Salphen, 4-CH;0-

o)L A3¥L Cu(ll)o]& =7} 1.0 ppm(ug/mL)Y o, 1 Salphen % 5-CH3;O-Salphen®] & ]H Z4AHEY 'H

o] 2 o' ZhE o] & Fo] & GHE oy Tt NMR 9 “C NMR ¥ dZFAgE 9] Avt= Table 19]

(ngmL)2 W3 A FFEE SHste] HIHEo| +4%9] =5

AL-E v 2 Tdsl ) Table 19] ZA1}o]| A 343t 3-CH30-Salphen, 4-CH;0-
Cu(Il)o] Ao AREZE A A 2e 234 2 Salphen @ 5-CH;0-Salphen 2] 7t=52] 2] QA Z 4=~

A JEFE AF Tl AREER O whal HNO3(2 mL/ EY AaE A A2 7] EAQL o9(C=N)719] &

L) H7ksto] Byksta Bao upet ARSIk E3E 5 B9l 1611-1618 em oA eI WALS] C=CY
AP Ae) ppmd A AT AR AHst] 2 ol F FEE 1460-1463 em” 9 1626-1630 e F 3
3ha, ojolo] 4gko] HNO; 7hste] Ahl Amek & oA, -OHO| F4 B-9-2) 3200-3300 em”' o] ¥& 9]
yon mystdA Agsidrh AT 45 Amel oA YEdTh HNMR A E- oA o]7](-C=N-) g

Table 1. UV-Visible, 'H NMR, '*C NMR, GC/Mass and IR spectral data of 4-CH;0-Salphen compounds

Compound 'HNMR 3C NMR GC/Mass IR
" 8D2(}EMV ppm 8D20TMS ppm m/z VKBrmax Cm"

55.43,101.19,107.27, 113.21,

3.83 -OCHj(s, 6H), 6.48(m, 2H), 3200~3300(v, O-H),

8.55 C=N(s, 2H), 13.62 O-H(s, 2H)  10% » 164. ’ ) 1461, 1630(v, C=C).
164.28(C-0)
55.90, 115.24, 11833, 118.74, i
s.CHO- /2 -OCH(S 6, 6.89(d, 2H), - 19 65 112074, 127.66, 142,51, 376(M"), 240(base), 5 200-3300(v, O-H),
Salphen  09(&% 2HD. 7.33(m. GH), 152.13(C-0), 155.61(0-H) 225(frag,) 1618(v, C=N),
8.60 C=N(s, 2H), 12.59 O-H(s, 2H)  [213(C0), 155 ’ ) 1463, 1626(v, C=C).
163.33(C=N)
56.10, 115.04, 118.45, 119.13, i
3-CH,0-  >P0-OCH(s 6M), 687(m, 2H), 50 96, 123.88, 12755, 14244, 376(M"), 240(base), 200~ 3300(v, O-H),
Salphen 0% Zxl) 732, OH, 803 148.50(C-0), 151.55(0-H), 226(frag.) 1612(v, C=N),
C=N(s. 2H), 13.17 O-H(s, 2H) oty ’ ) 1460, 1629(v, C=C).
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4:9] 421 855 ppmof A1 LhEF 1, BC NMR 2231 2
ol A o] 9l7] Bhao] WX 162.15~164.22 ppm B €] o] A]
5101 & 4= 19l #li54] -OH7| 7} AE3t B4 (C-0)n] A=
3-CH;0-Salphen @ 5-CH;0-Salphen®] 7 148.137} 152.13
ppmol| A UEFEEIL, 4-CH;0-Salphen 7 -9-+= 164.28 ppm O =
EolstA olul7] 'ha9] ¥ 162.15 ppm Hu} whe A
Zoll A YrEbEth o] it A A s = A Ml
2]2] -OCH; 2| 87] &4 §J Ao whe} Yeth= BC 57}
21 Zppm) 2] 5O = meta 9121 9] Lol ortho U para
A ;2 ol ghS 7141 7] wj=efl 4-CH;0-Salphen®]
g0 o] F gho] WA £o 7 ¢ o]Fsto] 2 & U
R ATt GC-MS ~H Ed oA A of Ha} H|(m/z)
grol HApol (MY B2l 376004 LrEReE T, 2408
71&59-8l=  5-methoxy-2-((o-tolylimino)methyl)phenol
(CisHisNO2) 9] &= grolaL, 2269 £4-59-2= 7%
S0 A wd7utx] A A= 5-methoxy-2-((phenylimino)-
methyl)phenol(C14H12NO,) 9] A& o] vrelwtct. ¢ At
2 3-CH;0-Salphen, 4-CH;0-Salphen ¥ 5-CH;0-Salphen®]
WS AT 5= i

Fig 20| A& 3AJ3t 3-CH;0-Salphen(B-1), 4-CH;0-Salphen
(A-1) ¥ 5-CH;0- Salphen(C-1)9] A}9]-7}AJA T4
E &3} Cu(Il)-3-CH;0-Salphen(B), Cu(Il)-4-CH;O-Salphen(A)
9l Cu(11)-5-CH;O-Salphen(C) 231312 0] 24o]-7kA A &
F2UEYS RS Fig 29 ZA¥to|A 5-CHsO-
Salphen(C-1)2 457 nm| Al 2224 (Anay) S LFEF
A A7 3-CH;0-Salphen(B-1) 2 4-CH;0O-Salphen(A-1)-2
S o] wste] whet FFAN71 7 Al i slksto] S

Absorbance

3&0 I 460 ' 4%0 ' 5(IJO ' 5%0 l 6(I)0 ' 6é0
Wavelength(nm)

Fig. 2. Uv-Visible spectra of 3-CH3;0O-Salphen(B-1), 4-CH3;0-
Salphen(A-1), 5-CH3;0-Salphen(C-1) ligand compounds and its
Cu(I)-3-CH30-Salphen(B), Cu(I)-4-CH30-Salphen(A), and Cu(Il)-
5-CH30-Salphen(C) complexes. [3-CH3;O-Salphen]=[4-CH;O-
Salphen]=[5-CH;0-Salphen]=2.0x10"* mol/L, [Cu(I)]=1.0x10"*
mol/L,[DMSO]=50%, pH=5.5, T=55 °C.
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S (hna)©] F-318HA] QFQkTE. 124 Cu(ll)-3-CH30-
Salphen(B), Cu(Il)-4-CH;O-Salphen(A) 2 Cu(II)-5-CH;O-
Salphen(C) 2+3}3HE-2] 74 2= 456 nm(e=24,800), 388 nm
(e=34370) 457 nm(e=22,180)1 4 ]S4 TF A (hnan) &
eRch whebA] o] Cu(ll) o] & HEIERES B 7}
2te] S Eorab ol A B3 717k 3-CHsO-Salphen(B-1),
4-CH;0-Salphen(A-1) ¥ 5-CH;0-Salphen(C-1)2} & =}o]&
Ve Q7] wlio] Cul)o] L2 HekR Ao Hafa|eFo 2

& - % aetu) B S AlS 3t} Fig 29| Aol A
FardEgo] EXS ® Cu(ll)-4-CHsO-Salphen
SH3hE-2 388 nm e = Thub} ZojA S F4S YE
i, 7P 2 E53 A e itk 28y Cu
(II)—3-CH3O-Salphen 9 Cu(Il)-5-CH30-Salphen®] 79+
=2t S4u-3 ) 7F Cu(l)-4-CH;0-Salphen 2T} 68~69 nm
Y GG E 02 o] F5to] 456 nme} 457 nmol A o)
47 A e, BEARERE Cull)4-CHiO-
Salphen %t} & ZH5-S VT wheba A 3-
CH;0-Salphen, 4-CH;0-Salphen ¥ 5-CH;0-Salphen& &
£ Cuo] 0] AFEAGIH FAfoR o] g 4
Aoy, SHEFE 456 nme} 457 nmof| A UEH = Cu
(I)-3-CH30-Salphen % Cu(II)-5-CH30-Salphen= A] & 9]
Fe(Il) &} Fe(Ill)o] 0] L2383t 1 o] S Fe(ll) @ Fe(Il)o]
& Hitofl 3= gholl A HalE derv|2z Cu)ol
& HegAotow ol gsvlo] gkt Faheh” Lot
4-CH;0-Salphen®] 7 9= Cu(Iol &2 e o Fo &
5 383 nmof A UEW 7] wjZofl Fe(Il) o Fe(lll)o]- 25
o] Bl A Waf7F AA et R = Cu(ll)o]&2] HwFAl
oko & Aelsgict.

= _IZi' N 2
m{u

oN

DMSO sk2| HE

o] A& 4-CH;0-Salpheni} Cu(Il)o]&o] 2t3}g}
A4 v {7180 DMSO/ES] A Hl&S 471 ¢
20 2 DMSO/H,02] v &of u}2 Z34r Wals =
A}, o] A3t= Fig. 39 YebWlith Fig. 39 23tE &
DMSO/HO(VAv) &2 40/60~60/40 % 9]0l A] 4—CH30—
Salphen®} Cu(I1)-4-CH;0-Salphen 33 =7} 434
B, S E 2ho] Apolm= = Uehygth whabA AR
ol Cu(ilo]-&2] HAHF oA g2 A-8-3F DMSO/
H,0(v/v) 2] H]-&-2 50/50(v/v)S Aeiste] Apg-atglct.
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Fig. 49]| A= 4-CH;30-Salphen?} Cu(1l)-4-CH;0-Salphen
of 2tsf3h folo] pHE ASPAI7| A FHEE S elo]
AE YetU It Fig. 42] 23} A 4-CH;0-Salphen®}
Cu(I)-4-CH;0-Salphen®] 2}8}3}2 9] T35 = pH7} 5.0~
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Fig. 3. Variations of absorbances of Cu(II)-4-CH3;0-Salphen in
aqueous DMSO solution:[4-CH;0-Salphen]=2.0x 10" mol/L, [Cu(II)]
=1.0x10"° mol/L, pH=5.5, T=55 °C.

0.8+
—u— 4-CH,0-Salphen
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0.6 1
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0.0 T T T 1
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Fig. 4. Variations of absorbances of Cu(II)-4-CH30O-Salphen
against pH: [4-CH30-Salphen]=2.0x10* mol/L, [Cu(Il)]=1.0x
10° mol/L, [DMSO0]=50%, T=55 °C.

6.0Y o dA3 Y= E eh] 9l 1, 4-CH;0-Salphens}
Cu(Il)-4-CH;0-Salphen®] &3 =+= 2 2lo|& YEMY AT
3L Fig. 48] A1} E4 6 & 4-CH;0-Salphen2} Cu(ll)-
4-CH;0-Salphen®] &F = A|7]= pHZ} 5.0 o]3lof| A W
= Al71E YERH RO, pHYE 6.0 ool A= 3 5= Al
717} 25 §4 3] 7159tk 18y} 4-CH;0-Salphen2}
Cu(IT)-4-CH;0-Salphen 2}3}3HE0] 33 A 7] 9] A}o]+=

3R] P} Wt BE A F 20 Cu(ll)o]-& A FE A
A o] A gl o] pHE 5.0~6.0 W] ofl Al 5= 5}kgiTt. o] uf
5]-8-o o] pHZ -2 0.2 mol/L. CH;COOHS2} CH;COONa
= o9 Hlez2 EFste] pHE WHIFAA AHESE

32 o >
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Fig. 5. Variations of absorbances of Cu(Il)-4-CH3;O-Salphen
complexes with time: [4-CH3;0-Salphen]=2.0x10* mol/L, [Cu(II)]
=1.0x10" mol/L, [DMSO]=50%, pH=5.5, T=55 °C.
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Table 2. Interfering levels of foreign ions on the determination of
1.0 ppm Cu(Il) ions”

Cu(lD)
Foreign ion specie Interfering level (ppm)
Fe(I) 2.0
Co(1l), Ga(III), Fe(III) 3.0
Ni(IT) 5.0
In(IIT) 50
Mn(1l) 400
Cr(1II) 1000
Cd(I1), Zn(IT), Sn(1I) 2000
Ca(II), Mg(II), Pb(II), Ba(Il), SO4* 2500
CI, NOy, COs* 5000

“The interfering ion experiments were performed by adding
various concentrations of metal ions to 2.0x10™ mol/L of 4-
CH30-Salphen

= W3S Yetl A3} Table 291 2T} Table 2
Al o]0 & Fe(ll)o]2-2 Cu(ll)o]& X} F=
A w0 oA HaE 8191, Co(ll), Ga(lll) ¥ Fe
(o] Al vj 2] F oA, Ni(Il)o] 22 thAl vj 2] &
Lol A el & YT e Sol2E2 s Yo

%%EP. o] Aulof A Eo]at L Fe(I)9} Fe(lll)o]
20| Wl Fol2E FolA 7MY Wol WallE dorl=
A& & 4= ek I o] -2 AR = N0 A A2 Y 7] Salphen
9} 4-CH;0-Salphen7} S=-8-9 9] Fe(Il) & Fe(Ill)o]-& 1}
z23ketE-S & A4S wj&ol it E4E 4-CHs0-
Salphen2 Fe(Il) ¥ Fe(Ill)o]-22} il—g].?sl o YA AL
T B 5T hnax)©] 4342} 456 nmol| A LFERY wf Cu(Il)-4-
CH;0-Salphen®] =t &= 27 (hmax) 388 nmof A = YK
F7t dojyy] ol WaElE ok

-~ %%}7;" 24 X-I U_I H %_T'_A-I XI-A-I
Tuble 39] A= 4-OCHs-Salphen2 ©]&5}0] Cu(ll)o] L2

Table 3. Determination of Cu(Il) ions in the synthetic mixtures in
laboratory

Cu(I1)
Sample

M(mol/L) Added Found Recovery

M(mol/L) M(mol/L) *(%)

4.00%107 5.98x107 99.8

3.50x107 5.53x107 100.4

. 3.00x107 4.97x107 99.4

Slgl?ft‘j;lec 2.50x107 4.43x107 98.6

2.00%107 2.00x107 3.93x107 98.2

1.50x107 3.41x107 97.4

1.00x107 2.84x107 94.6

0.50x10°® 2.37x107 94.8

* Average of five determination
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A of HETA D ALFTAE 24517 S5t 4-
OCHj3-Salphen 2.0x10* mol/L &0 of u]z] A& oA =%

Ak Cu(Il) EZEH 2.00x107 mol/LE A7}, o] &
HNof| THA] | Cu(ll)]=2 37x107~5.98x107 mol/L2] Cu(ll) &
1— Lﬂo1 @’/\‘] ;\]g_goug 13_].501 §_31}E tﬂ
S sto] 3|&E ALt =551 Th. Tuble 34
£ B [Cu(l)]=5.00x107 mol/L o]Ato] A 3|48
99.4~100.4%2] =2 34E&S U o), 5.00x107
mol/L BT} e LhofA= 04.8-98.5%E I 3|p-eS
et ot webA dEAE 1.6% ol o] 2219 ﬁ
485 YERYE [Cu)]=4.00x107 mol/LE Z A3}
BEFTA = 0.6% ol 2219] F&-S Ued= [Cu(II)]—
5.00x107 mol/L o]Ae] s g A5t Al 24
o] 8-3}4 ).

AEA 2HdE Cu(lho]2& AeFstr] 91l A
o)E st A ARl sto] 2SSt A
2 [Cu(l1)]=5.00x107~3.00x10" mol/L ¥ £]0]] ﬂ A4 Y
ER QLA oo o] ATAFR?Y) G2 0.9963(e=
3.6x10* mol'em™) 2 2 YeRf Tt 28} Cull)o]22]
=57} 5.00x10° mol/L oJAF e &2 =98 = &34 gf
T 14 o]& Uetdo] AHE Hoju= &9 HAE Y
B 2lt}. 3k 4-CHs0-Salphen®} Cu(ll)o]&-0| a}al2-2
A /g | gfeteFE 4 A g v|= 4-CH;0-Salphen®} Cu(Il)©|
L9 =2 WE 7.00x10° mol/L &S AL-&3to] Eu]
Hap ALEASHHS o] §-35fo] E5tqith. o] 5 2ERtE9
A v E e Ads B 119 A3 Ul e ol
Cu(I)-4-CH;0-Salphen Z}3}gHE-2- AYA TS & 4= A %iTh

Table 40l = A| G744 A 22-AH(NxOy)A| o 2] 22| A
4@‘71 FE O YEE o]-§5to] =8 FolA Cu(ll)
o] AT BAs B30 otE 223519} Tuble 49]
iﬂm 2 4-AE A (NxOy) Al of ] &pe] A2 7] 2| HE 9
Ag]4=E Hlwste] Hi SAP'E NOA| Al #bElojx
SABF'= 8171 9] A4S Egslo] NoOsA| thAl &4e o]
1, BSB)PD2} BS(6)PDY= mgjd o] AAE xFslnz
N;O27 2] tbAl &Fe] o]t} EGH hydrazone 7|1 OBSH'' 2}
MBSH"* = NJO:NyAl o1 #b2] g]7t=o|t}. o] & 27t=
59 Cu(hzahghE o E5379(e) 4b= BlaLsto] L H
OBSH¢} MBSHE: 10°(mol! em™)tH$] o] X|gt o} & nE
= ZJ’EE -2 4-CH;0-Salpheni} Z+o] 10*(mol™ em™)gH] 2] 1=
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Table 4. Absorption characteristics of copper(Il) complexes with various Schiff base Ligands

Ligand Amax (NM) € (mol' cm™) Solvent (pH) Reference

SAP 423 1.62x10* MIBK (4.3~8.3) 10
*SABF 510 1.52x10* Benzene (4.5)

°BS(3)PD 430 2.10x10* Chloroform (5.0~12.0) 8
YBS(6)PD 430 1.30x10* Chloroform (5.0~12.0) 8
*OBSH 422 9.19x10° Water/DMF (2.0) 11
'MBSH 374 9.15x10° Water/DMF (2.0) 12

4-CH30-Salphen 388 3.60x10* Water/DMSO (5.0~6.0) This work

1-salicylidineaminophenol, °N,N"bis(salicylidene)-2,3-diaminobenzofuran, °N,N"bis(salicylidene)-2,3-pyridinediamine, “N,N' ~bis(sali-
cylidene)-2,6-pyridine diamine, “N,N"bis(salicylidene)-2,6-pyridinediamine, °N,N-oxalylbis(salicylaldehydehydrazone), 'NN"-

malonylbis(salicylaldehyde hydrazone).

Table 5. Determination of Cu(ll) ions in aqueous solutions

Amount found: mg/L

Spectrometric method

Sample
P Direct calibration method Standard addition method ‘ICP-AES
Average, ®(SD:SE), (%) “Average, °(SD:SE), (%)
Waste water(1) 2.65%107 2.76x107
(Gyeongsan waste water (0.048:0.032) (0.031:0.018) 2.80x1072
treatment area) 94.6 98.6
Waste water(2) 1.90x1072 1.96x10
(Gumi waste water (0.031:0.021) (0.028:0.019) 2.00x107
treatment area) €95.0 98.0
Hot spring water 1.53x107 1.59x107
(Dag SPB aﬁ V;a z ) (0.051:0.035) (0.034:0.029) 1.60x102
B, Danyawou 95.6 99.4
Waste water(3) 1.01x10' 1.00x10'
(Paju, LCD seminconductor (0.027:0.037) (0.031:0.023) 0.99x10'
factory waste water) 102.0 101.0

aAverage of five determination. ®(SE: standard error, SD: standard deviation. “Recovery. “Data were obtained from research center for

instrumental analysis at Daegu University.

NS
i Cu(II)Ol% I BgdEHe 2ds AR 59
Cu(Il)o]-& B4 o) Hg3lo] =3t A9E At Tuble

Sefl A= A1 uﬂ 4 LCD W] o4 3 of
EEE REERS

S Tube 591 A549) 2ol 45 A2 Cu(H)Ol
2 9 AFAY A3 G5 ICP-AESH S o §3 14
202 o] ulmstgirt. o A% AYAPOR
SAT ko] A 20-54% WSlol A SHeAE et
L EEEAHAYE 06-20% WHINA 570
Uheb gl of ), A Aol A e EETAKSD)S}
EoRSENE W EASHIT 519 A Ak v
T4 4-CHOSalphents 245 A2 F Cul)o] &2 $19]
AR AT AT 4-CHO-Salphens 25 -§-0)
A& % Cullo] & FoAn v BEB7h o By
0 06-54%9] 27 2.2 9] oAl BratA 5.00x107

fr
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3 AL & 4 99
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&

2 B
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S, Aol BP9 2 AFEA Y-S o] §oto] SHalst
Atk T4 27ES Zof A 4-CH;0-Salphens 0] 8-5}0]
By o2 80 0 Cullhe]- &9 HRAT L o
ook ofu] HEAAFe] HAXAORE 4CHO-
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£ 55°CoA B MR ES B FEste] ARRAL 5
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