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ABSTRACT. A sensitive techmque for the determination of trace Cd(ID) in various real samples after pre-
concentration onto microcrystalline p-dichlorobenzene loaded with 2-mercaptobenzothiazole was developed.
Several experimental conditions such as the pH of the sample solution, the amount of chelating agent 2-mer-
captobenzothiazole, the amount of adsorbent p-dichlorobenzene-2-MBT, and the tlow rate of sample solution
were optinuzed. The interfering effects of various concomitant ions were investigated. Cu(Il) interfered with
more seriously than any other 1ons. However, the mterference by Cu(Il) could be overcome sufficiently by
adjusting tartrate ion concentration to be 0.01M or by controlling the amount of 2-mercaptobenzothiazole
contained in 0.20 g p-dichlorobenzene to be 0.12 g. The dynamic range, the correlation coefficient {R%) and
the detection limit obtained by this proposed technique were 0.5~30 ng mL", 0.9962, and 0.39 ng mL",
respectively. Thus, good results were obtained by the use of p-dichlorobenze as adsorbent matrix. For vali-
dating this proposed technique, the aqueous samples(wastewater, stream water, and reservoir water) and the
plastic sample were used. Recovery vields of 93~104 % were obtained. By F test, these measured data were
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not different from ICP-MS data at 93 % confidence level. Based on the results from the experiment, it was
found that this proposed technmique could be applied to the preconcentration and determination of Cd(II) in

various real samples.

Keywords: Preconcentration, p-Dichlorobenzene, 2-Mercaptobenzothizole, Cd(II)

£ =z
1

A,
2 al AHEE D gl s
o] A5 7l H&le}ﬂ f8l =gl A
2 olck o1} FHEAM A7) sl 23

Cde F5 29772 2 o] &2 AH 3 =4 &
Al “de

g Qo) ) B4l ol 2lom Wik

HA82) 2 ARE 225 27 A e cltai-ltai B

deorx & FEo Cde "'Jiif’f‘ A¥skd,

99 4 BT AP 58 deud) uekd &
1

o)

Ak CyINS H3}stn é"e‘s}ﬂl qeFsle wgol
ol % 52804 =KAok
CAINg Aekshed UV-Vis 23358 ° FAAS,
ET-AAS, [CP-AES,” ICP-MS,® 8171417 4] xpui 8
T8z B3P 7} AHEE] 0] 2R, 0] F ET-AAS,
ICP-MS, @ #ZAHe g mL! A 55 2H
4% 4 golck 2 o] & 7)7)% oW A 4
AZE 22 Az, 7)7)7} Baksln v, F2H)
& go] S w o}2 247 vhsl7} A47)7) = gieh
Harslee CdIDY $57ng mL! A o of T2
7252} 71715 AHE 4 vk AE Al E3] AL
23 4 o) UV-Vis S35, FAAS 2 <tz
22458 o] 83le] Mk 4 9ck vl o]F 7)7)
E o]&3leig BME CAIDS «B]53-3 &lejo}
gk
Yol Bogle EFH CAINS FE5A71e
WMoz Ay 22" 7p]p FHAF 2L o)L
g1 9lek Al 2R activated carbon.' chito-
san,"” silica," naphthalene," pol\'urethane foam,"
28] 2 Amberlite XAD resin'® 55 2837 9l
2AAY 2FL AA-Y A 2 E_EP&“ g UH‘T‘ 3
E’J 23l 545 27l 54 §7)4n)
2] eterhe AL Qo S o)
1ello) 2o} Al FaAle] SAA 7)Y &
u & 23 Hol 9lct o] PFHES

r{rz

e e J—,i
;1,;
o SL'

af, n
a _J\
=
Y

naphthalene,”” benzophenone"” 3} 2] v)4 7 &
7185 A FAAE AR A EE = e,
e 5 i e 2e] 234714 da el &
e o)A A2-E A A acetone ZE 7140l & o]
A3l £ A7 5 glem g "ikd Al A7k

ol Eolz, 2 dE 3 gl = glrke o]
el gich

p-dichlorobenzene-& 4-2-<ll4] vl A A7 4] §-7]
olv, pE-Rel A A ] Ll =] ¢tx v|FA] AE
ZEFAE 9 x @utA {78l Sall=
EAS 1A gle] F2A ol 24 of¢ Hutale)
et Azs]e] Agslodct el FE5EE Folvl
218t barch Bobe F2f 2ej7h 4[5 R
o] A f7] 8 ol F5 A7) el E ol
3hsich

E dFelAe Cddhell £ A9AS 713 e
Z#o) EA Z 2-mercaptobenzothiazole (2-MBT )=
Yl Z&l 1 g1 p-dichlorobenzene P1AZH o] 43
2 S0l 2T 28 YA FESLTE T
B R A ER2 CIDE °‘“H|i“—75}°4 =5 A7t
Fraii e 2 Aaksls v of] s dTs ‘ii.L |
g AA A8, F o, AR A E 28
Fetagd Eo gl CalDE HaFsled 83
ot

mo Ll

r1r

s

<

P

& H

7171 4 7|9

Cd(ID-& AeFa}7] 2l GBC 2d 903 23 17t
FTEEAE g 2704 *P%a}‘iirﬂr Casl &
222 Photron Dry. Ltd2] 7le|¢d FA 22
2288nm ’v:r;:?_ 27]- owl%i‘ﬂ 5% HM Fole
15 mm. & 3.0 mAelgch *ézﬂ A Zeoll S
A= Cdul)& A A ekslr] 413 HP-4500 ICP-MS
_.)\_-] 74]? J\]__Q_a-]_gi_.c.“ o]ol AEH ZAL .E-E,},_)—- ol
Ar, 32 Ar % AR 39 Are) EREEE 247150

Journal of the Korewt Chemical Society



ol 2% 2 2 o553 F Ca(ll) A7 29
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Table 1. Decomposition conditions of microwave di-
gestion svstem for plastic powder

Step Ramping time  Temperature - Holding time

(min.) () {min.)
1 3.0 120 0.0
2 3.0 150 0.0
3 3.0 180 10.0
4 3.0 200 230
o room
Cooling temperature 0.0
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Fig. 1. Effect of pH on the preconcentration of Cd(II)
(15 ng 111L'l) on p-dichlorobenzene-2-MBT
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Fig. 2. Effect of the amount of 2-mercaptobenzothia-
zole loaded in 0.2g p-dichlorobenzene on the precon-
centration of CA(II) (13 ng mL™" at pH 8.0).

3124

o] ekl H7HREE dled ello| BAl R 8] 42
ANZ #)72] 2817] wjEd A2 o AEc) aeby
£ Aol Al g4 pH 8.0 Fz]o} h5
N& 7}ete] pHE M o2 23t d2iiole
Cd(II)7} 2-mercaptobenzothiazole # #-E-& 4 5]
=l e F7 W3kt

0| EX| 2-mercaptobenzothiazole®| &

Ao Seldle e Cd(O)e] ARH2E a5
£ o|F8H Zelle|EAH A 2-mercaptobenzothizole
o] Cd(I)st A3l slahekes Z4gn| et o] 74
2o g glejolal gt o7 712 100 mL Ble]H Z}+
Zholl WA 2.0 g9 p-dichlorobenzene 2 3t ¥ 2t
Hlo]7el] 2-mercaptobenzothiazole2- 0.40 g, 0.60 g,
080g,10g 12g % 14 g?d 77k 7}5L2 acetone
£ 10mLY $ 2 257 LA Ak o] LY E5 5 F=
oA ZlduRtz|E o]&8ted 30 CE A3 A
acetone-s A3 FHAIA A 2-mercaptobenzothia-
zoleo] W23 vAZAA & w3t Z24 S &
t} o] F&A p-dichlorobenzene-2-MBTE 7}t
0.20 g% 34 2] Sfofl Y2 pH 8028 S5
A2 15 ng mL™" 9] £ 1000mL & 2417 557
= 2ABlled o AHE Fig 204 2T Ql
t} 0.20 g& p-dichlorobenzene ol 2-mercaptobenzo-
thiazole=-0.06 g o]4} 713le] gHE F-2A| 8 o] &3]
A A A2 AR 0B wFF= e & slctk
ulefa] B A&l 2= 0.20 g9 p-dichlorobenzenel]
2-mercaptobenzothiazole®] <¥o] 0.08 g AU+ ¥
A F 2R3

EZ&H| HA p-dichlorobenzene?| 2k

AR og 55& s ABIE Y FAA
p-dichlorobenzene-2-MBT-& *H4-8toiek gl 2.0 ¢
2] p-dichlorobenzene®ll 0.8 g2] 2-mercaptobenzo-
thizolee] il F3AE 22 0.10 g, 013 g,
0.15¢ 0.18 2, 020 g 2 0.25 g5 Fgled 7] 749
$re|wtell A4)E T pH 8.02.2 SHEAT) 15 ng mL
CAID 44 1000 mL4-& E3HA 55 A=E =
Abete] 1 335 Fig. 3ofl viehfigich F34A 9 of
°] 0.18 g o]bellM & 7o) AFH 22 HuFHE S
& Urk 2Evt o] Bt 2 ok A E ol
G A £4980) YA 57 Lol A

Journal of the Korewt Chemical Society



ol 2% 2 2 o553 F Ca(ll) A7 31

0.40 4

Absorbance

0.00 T T T T T T T T T
008 010 012 014 016 018 020 022 024 026

Amount of p-dichlorobenzene-2-MBT (g)

Fig. 3. Effect of the amount of p-dichlorobenzene-2-
MBT on the preconcentration of Cd¢II) (15 ng mL™") at
pH 8.0
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Fig. 4. Effect of flow rate on the preconcentration of

Cd(IT) (15 ng mL™"y at pH 8.0.
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WA oA 552 A ethanol#} acetone & 2 77 &3
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SEC2e A
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Tabh 2. Tolerance limit® for various species in 13 ng
mL™" Cd(II) solution at pH 8.0.

Concentration of

species (g mL" ) Interfering species

200 Na', Co(Il), $:057, CI', NOy
100 Br, NiIl), Mg**, Ca**

50 Zn(Il), CN'

10 Ph(II)

5 Cu(Il)

a Tolerance limit is the maximum concentration in which
there 15 less than 5% effect on absorbance.
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Table 3. Determination and recovery vields of Cd(II) in real samples

Samples ‘lpﬂ\cd - Measured (ng ml. " Recovery vield(%)
(ngmL") This method ICP-MS

0.0 12.4(£0.7) 11.8(£0.6)
Wastewater 3.0 17.2(x 1.0) 96
10.0 21.7(x£1.2) 93

0.0 32(x0.4) 3.53(£0.3)
Stream water 5.0 10.4x0.7) 104
10.0 15.0(=0.9) 98

0.0 5.0(= 0.4) 4.8(x=0.5)
Reservoir water 5.0 9.7(x 0.6) 94
10.0 132(+1.0) 102

0.0 0.1(=0.4) 0.0( 0.3)
Plastic 1.0 9.7(+0.8) 96
20.0 19.3(£1.2) 97

? The mean values in this method were obtained from 7 samples and those in [CP-MS were obtained from 5 saniples
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0.08 gollA 0.12 g &2 S7H47) 715 o3l = ¢
4 ddck

¢

Mt HESA

51-249] AP AN CAID &4 1000 mLE- °]
4381 AAFAE Avh A FERe 0.5-30
ng mL'e)3]ew, o]e] 24L& v = 0.0388(x 0.0003)x
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@ £
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