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S} wAE 5 EAF] e, Fol, U, l=F, & ¥ old g A2 YAFFES #
xvjo g Aefslr] 914 dithizonee] £34% chloroform .82 &vldZd| @l -7}
Az A8 AA= 24y, 5809 pH, A#lo]EAQ] dithizoned] F%, 455% o
AbS-gh Abe) FF9 Fxol $sle A Eslgc. §UEe) WA E A AL wA]E 100
OmLel 2% 2AF 30mLE 7}bar 30% spALEEA 50mLE 5.0mLA A" o 7 7)slwia 71
gl f71E2-& Baisledch 2438 28-S 100mLE 9HEo] 8 7)o Y2 Al 9§ 38
o o & pH>} 80] EA 2% c}-g 0.1% dithizone-g 881+ chloroform 15.0mL-& 7}l c}. %1
¥} 7] (shaker )& o]-&38}ed S0 5ot EEo & F AEe(A]A o3& sl 7l=F, |,
ofad2 02M AR 10.0mL2 HFEabe] 2 sl T, old 2702 AF&5A ¢
FE, 7o, YA {7 49E 28 HuAA og FES HNO; HoO.2 o], A 3
100mL>7} 54 @942 F34 Aesidct 4 52108 3] A3l JF A5 E A
zale] AESGE, 9L Y P e AHFAE M) 43l 7F A8l A Holw)
UG sl d2 588 77 WA 109% 93, &A= CA(1) 0.09, Pb( 1) 059, Zn
(1) 0.18, Co(Il) 0.24, Ca(Il) 1.3, Ni( I} 1.7ng/mL4ic}. o] &4 B wlujo] z}eke] 87183}
dzte]l Y dde] EgSo] REE wA|RAAM EXF QLES AR e B s
& it

Abstract : The extraction of trace cobalt, copper, nickel, cadmium, lead and zinc in urine
samples of organic and alkali metal matrix into chloroform by the complex with a dithizone
was studied for graphite furnace AAS determination. Various experimental conditions such
as the pretreatment of urine, the pH of sample solution, and dithizone concentration in a
solvent were optimized for the effective extraction, and some essential conditions were also
studied for the back-extraction and digestion as well. All organic materials in 100 mL urine
were destructed by the digestion with conc. HNOs 30 mL and 30% H=02 50 mL. Here, H:0:
was added dropwise with each 5.0 mL, serially. Analytes were extracted into 15.0 mL
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chloroform of 0.1% dithizone from the digested urine at pH 8.0 by shaking for 90 minutes.
The pH was adjusted with a commercial buffer solution. Among analytes, cadmium, lead
and zinc were back-extracted to 10.00 mL of 0.2 M HNOs from the solvent for the determi-
nation, and after the organic solvent was evaporated, others were dissolved with
HNO3-H20:z and diluted to 10.00 mL with a deionized water. Synthetic digested urines were
used to obtain optimum conditions and to plot calibration-curves. Average recoveries of 77
to 109% for each element were obtained in sample solutions in which given amounts of
analytes were added, and detection limits were Cd 0.09, Pb 0.59, Zn 0.18, Co 0.24, Cu 1.3
and Ni 1.7 ng/ mL, respectively. It was concluded that this method could be applied for the
determination of heavy elements in urine samples without any interferences of organic

materials and major alkaline elements.
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Tuble 1. Instrumental parameters of atomic absorption spectrophotometer
Perkin-Elmer 2380 Atomic Absorption Spectrophotometer
Cd Pb Zn Co Cu Ni
Wavelength(nm) 228.8 283.3 2138 240.7 324.7 2320
Slit band width(nm) 0.7 20
Lamp current(mA) 4 10 15 30 15 25
Signal mode Absorbance
Tube type Uncoated tube
Replicate 3
HGA-400 Heating programmer
Cd Pb Zn Co Cu Ni
Dry(R/H) 110 (3/3)
Charring(R/H) 2007C 1,200 500C 1,200c 1,000°C 1,300
(3/3),5 (3/3),5* (3/3),5° (5/10), 14* | (10/20), 29* | (10/20), 29
Atomization(R/H) 2,100 2,300¢C 2,100 2,500C 2,500C 2,700
(2/1), 2= (2/1),2% (2/1,2= (3/3),3" (3/3),3% (3/3),3*
Cleaning(R /H) 2,700°c(3/3)

Sample volume

: 104L(Cd, Pb, Zn, Cu), 20.4(Co, Ni)

(R/H) : Ramping time/ Holding time, * Baseline, ™ Reading time

H o] 279} ool o8 FE2EE0] FA Fepzlch A
2747 atjzl ulell 2]3bd dithizone2 Fisherr} A
o2 qrstga, FAN e A AP o2 iR
F4ole-E5 AES A YA s, S A
a2} ohg3} o] WHegivhe ®usdeh:?

Z, 971480 =

M(D:H): + 20H — MDz + Dz + 2H:0
o)1, I Ao HE

9MD: + 2H" — M(DzH): + M*

ojc}. 28] dithizoneo] Fgro)&ol nvls} AfcfA 2
2 ekl w)s oS5 o) dj e 27 el
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dithizoneojl:2¢] Ew) 2 Aggcd s g+ glu}:
M*" + 2DzH2 — M(DzH): + 2H"

¥ AgolA A28l dithizoned 942 o4, =
£ e] pH7} ¥Wsld % dithiocarbamate#] 2}3}A) 2}
€ 2o A7 gl A= Aol 7 wpebg
9] 2718 ¥ 4 vt wela Cd(I) Lo, Pb( D)
10.0, Zn( 1) 5.0, Co( 1) 10.0, Cu( ') 10.0 R Ni(1)
50ng /mL7} X3E Q¥ 4N Oo2RE] Z2RFE
22 F&3ted), A B FE22UEE o4
8}32 dithizone®] ¥ X8 0.03414 0.5%7}2] wstA)A
7y A F2AEE ZAPSIECH Fig. 1 32).
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Fig. 1.Extraction efficiencies of analytes depending
on the concentration of dithizone in chloroform.
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Fig. 2. Effect of pH on the extraction of analytes.

dithizone™} @714 4dNMe 2 AgPsloz & 4
ol o3 2 Ao FE2H g vxe
pH¢| °3 3§ zApslgdch

A Cd(II) 1.0, Pb(Il) 100, Zn(1) 5.0, Co(1l)
10.0, Cu( 1) 10.0 % Ni( ) 50ng / mL7} A x4
28 7HE Q2% 100.0mLE A 23] Msts pH 6,
7, 89 243883 NaOH £-& AHg3le] pH 60l 4]
11702 A 7HA & Ao A Aoz 3
&3] 292 pHell & 2t F52 FR= I E &
A3t (Fig. 2 3=)
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2 el R EE pH 7864, E]3 AL
pH 9 AxeM FL F2A9E el & ¢
3} Feli= pHel Halel =A oF 88 whkx) ¢fsio,

o™, AA AR glabe]l EAlsla glelA
pH 7.5 o] Abol] A= MgNH/PO:Z A 7}E] = Agke] 3
Aol A7) e Aztsl=d|, ol £ 22 3y
o] AHelx fo| PriAog H4E Faiof ofol
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Q=S pHE 82 Hate] ARsteich 2aivh il
Re Hadz QAES 344 ol Bo] Welax R
Aoz el

3.3. AEHA 42| BR 9 B

FR2EEF 343 6713 FH5EE TAR YAF
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hizone®} #7]&°] FARM 2] F43 A4 me
g2 Wisle) o3 F35 A Wl g ek F 0
GE577F AR AV dA s el FE2dAE Eo)
£ AUEE Adsle ZAE op|F) ® 228
FEE Aol zy] Wil 23k Az Bpslr] 4
R ¢4, Al7Ye] Aol whe} &% FEol-29 FE
7} WshA #Ho}h 2HYAE 890 opa] 383
o o] FAle A 4 gludl, &S FEYd4
AbS) FF W T, 2122 F7)el oA Age] de)
2k B APeAe 9718 2R3 o8 e
7}A] 5% Almd B ARE ALgsle] 1Ee] S =
Apstgdeh 239 e, Fe @ Ud2 ol 4o
v G471 Al e o FEe] HA Ysked, ol &Y
dithizone #-E-o] gk }ed Ab4olt riA Bl
go] AR v dEez JA4Ac) £ GriA
o023 oA 7hx] AU BE7F 9 33E R st
o} A ARE ARS-sfelat F.ew, HCL HNOs,
H:S048 AH8-3tdl 3 =g wH3lAlzid A 4 717
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(Fig. 3).

Fig. 3914 2ol F& upg} o], 4 71x] 4 2 F
gatolt Bhilel| vlal AL AHEH o FEHE o)
F& 7oz Jepbgt) 39, £%0] #15% £ 7hA| 4k
& ggele] A3t Absatgd o8 AFEAEE
Zrp" Qe AEe], AAn g Fgsled
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B siedfolut el el e EEAE AHEAE S
7} o} F7] ekgke}.
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o] FFEr) $gka, Ft=folvt el daMdE T
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£ AfaAe 2 mRb7)7E &l sk el A 90T
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g o] & A 714 fiw FUAde] el & o] o}y
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3.4. 24 23 U TR
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shgledl, A $718S A x| Fel Al
EAshe okn) e vl sshAl el ko) BAUSE
A7sla el A Folal e oo g Faaled A
shgicth. 7k Aol el & Begs Dol e 9
Falg). ol 7% FF 4EE b A
o AaE 80 o4k 109%2] 358& 2o Fqlrh
o2 B ubge] FnjzF AP A WP & 5
Q). g, vlerESol hy TEAAe] el s
e FAEE FE FEE HAHE FEPAE Cd
(1) 0.09, Po(1I) 059, Zn(I1) 0.18, Co( Il ) 0.24, Cu
() 1.3 =2 Ni(ll)) 1.7ng/mLEA 2% o]5 44 &
Hepst7) glal e 285 Wik
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Fig. 3. Effects of acid type and concentration on the extraction efficiencies of analytes.
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Fig. 4. Calibration curves.
Thble 2. Analytical result of analytes in urine samples
(Unit : ng/mL)
Cd Pb Zn Co Cu Ni
Us -1 - 174 - - 68.3 179
Us — 2 2.0 37.2 0.6 - 48.8 5.8
Us - 3 3.0 68.6 - - 29.7 5.8
US — 4 4.2 24.0 5.32 - 34.3 1.9
Spiked 1.5 30.0 5.0 5.0 25.0 20.0
Average recovery(%) 101.9 86.4 777 85.0 80.0 108.7
#Ate 2 #nEH

B d7e 199695 7| 23 ddTs dedT 24
u)(=}AA % : BSRIH6-3405)2] x| def <& o] Fo]
7 A}e) d¥-YE ¥, o]ol ZHA1E ==Ich
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