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Solid-phase spectrophotometric determination of trace copper
after collection as its bathocuproinedisulfonate
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A collection method for anionic species on protonated chitin has been applied to the
solid-phase spectrophotometric determination of trace copper. Copper is easily collect-
ed as its colored bathocuproinedisulfonate chelate anion on 20 mg of chitin from 20 cm®
of aqueous solution at pH 5.0. The reflection absorbance of the chitin phase at 484 nm
was measured directly. The calibration curve was linear in the concentration up to 1 ug
of copper on 20 mg of chitin. The relative standard deviation was 2.89% for 0.5 pg of
copper with 9 measurements. The tolerance limit for VOs~ is 200-times in the concen-
tration that of copper, and for Fe’* and AI’” it is 500- and 1000-times in the concentra-
tion of copper, respectively, when 5 mg of F is added. Common metal ions, reducing
agents and inorganic anions do not interfere in the concentration range of 1000- to
10000- times that of copper. The present method can be applied to the determination
of copper in biological standard samples.

Keywords : Solid-phase spectrophotometric determination of trace copper; chitin; collec-
tion as copper bathocuproinedisulfonate chelate anion on protonated chitin.
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Bby, B4 iBkE A3 EABBESEREZD D
2BV, BEBRETOFEIIOWTHZOBREL NIV
MRN8, 20 L) RRABFOMOGH 21T (1247
D, Hx oK S EHABBESIREICAHE SR
TWh., ZOX) RHEICHVORLHEEELTT N
—35 4 F XAD BIR”, ¥l — PRERZHEREELVY
ALY, FEA 4V REERHNIC & 5E ) SHHY, A
F VIR, Sy LY, XTI T4
& 1910 R EILY VTS, B SO R
O7 3 ) BRI F O ENH 5.

FF Uiz o—2EPOBREEEED, BAkMEL
BABONS YV AORWRRBSFTHSE. LrL,
Na—RERLZY, ZOSFTHEIIBI) ZME R KEHEE
XY, BV pH#AOKBERP TREHFET
5. ZORD, FFVIIEEBERE, BEFREERVE
SALFESMEORIME L LT, BEGEA + v aak
RRAF ALFEE L L CEBMB T 2 -0 0EKkE LT
FEENRTVRY™O 20k ) 2REOHT, FF
DXBNA RN 2D KB O B RS % RaE %
T&52E, RUVBOZNZNORITE L 7-EMET
fiHIcEcE AL, EAMmMEAELTOXFF O
BN 7D S LTy 32072309,

ARFFETIE, RLEBRMEO ML, ROEAMAMHLEA
LLTHFUOIBRABBAEIAT S EEHMELT,
FFULEICBEMRS R B0LFEEE LTHELCR, E
MHEEBE LB Lo bRERd 2 HWT, FF#o
WGEE & BEIEHET 5 HECOVW TR 2T/, 22
TlREAA A V2NV TOL YV ANE VB (BCS) §
e+ e LT, BEBEKBEISFFLOTEFIVT
IOERTO M ALTHEIEICEIVRERT S, BA LV
TR E LCOBBEEZFIA L ClEML, 5 v HoRst
WOGEE % BHERE LT s 5 HEEIC oW TRE L 72,

2 % B

2.1 & E

FF U BRAF VRAMPERL D, TFa TR
BilxF % 2moldm *HEEEBEE LK KM IEA
L, F#tk, I QAR XS ) —VTHEL, 50C
DEZEHIEIPT U MR LA DOEMER L.
(1) BEHEAH (1000 ug om™®) « G SR F )
SRS R BV, LECSUTHRLTER L.
BCS ¥ (0.01 mol dm™?) : (LM R ANY &
Tu4 Y IANEVET M) T A02828g% 3 QK
WCERLT50em® & L7z, ik Faxy 73> (HA)
B (0.1'mol dm™®) : G BUFMIE L L Pod ¥
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73206949g % I QAKICHEMLT100em’ & L.
ZORORER B, HEIT A D B ViR

Bk ZOT EHML.

2.2 & B

*F VO RETREEOHEL, B PC2400 5%
EEEHIC ISR-240A R BRI B EE A A L TiTo 72,
B D pH OWENL, HIL-JB F-70 B pH X — % —
LS. REBREFFV E0BEMD CIZAILE,
4 9F TMS6 Z#RR Y —F—%ER L.

2:3 EEBRME

81 g $TEELIHM 20 cm® 12 0.1 mol dm™” HA
0.2 cm®, 0.01 mol dm™* BCS 0.2 cm® & UF pH 5.0 D 1
mol dm ™ * B % # A 0.1 cm® 2N X T 5 S HKE L
WIS FEF v 20mg wMA, 20572 <IZALT
Cu-BCS ¥ L — M2 $ 5. 7 FNY T v 7 BKG25
AVTTI T 4N =KV —IZ NobA FzHEEL
TxF v MHZ B, PRI L SEEER O BMEEE
BICEZEL, 484 nm BT A REHEREEZRET 5.
nB, FRHLEAYTIVTIANT—FRNLT—L)FF
YHARY bO¥ A XiEH 16 mm TH 5.

2:4 BESBOIHE

HoOPLOTYHIFNVF T —F—HT10 HHU L
§Epk U 7 B S BREERT FE AT O BRHE SR Pepperbush 0.02 g,
Mussel 0.04 g, K UF Chlorella 0.04g 27 70 Y ¥ =7
—CERECIR Y, AR 10 cm®, BEHEM 05 om’, R
U7 vAbAER 0S5 cm® ZMA Ay b 7L — b ETERX
BB E T o 7. Ok, RRERL I THREER
Kg7:7%, 0.01 moldm *HREAN 5 cm® THM L 7.
BoNENZROFERIL, 1moldm™ 7 ¥ EZT K
TpHA® 3L L72#%20cm’ LT, 2:3IX8F%5
gL L7,

3.1 FFHDANYT bV

Cu-BCS ¥ L — M ROREZERBRHO ¥ F MO RS
A7 bk Fig. 11277, Cu-BCSFL—hDANX
7 F Vi, 484 nm TRIUBKA %R T 720, DEONE
BRL 484 nm & L7,

32 Cu-BCS ¥ L — DX F o AOBELFHE
Cu-BCS ¥ L — FOFF ORI OV THRE
L7:. 81 5%10 *moldm™® HA 1X10 *mol
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Fig. 1 Reflection spectra on chitin
(a) reagent blank and (b) Cu-BCS chelate. Refer-

ence: standard white plate; Initial reagents concen-
tration in 20 cm® of aqueous solution at pH 5.0,
[HA]= 1% 10"*mol dm™? [BCS]=1 X 10 * mol
dm™?; Chitin phase: 20 mg.

dm > R U BCS 1.2 X 10 *mol dm™* &4, pH5.0 i<
AL 2B 100 cm® & FF 2 50 mg % 3 BRI A 1
AL7Z:. {F#if%, Cu-BCS ¥l — DR L PO
BEE,PORDLMF L — POFF U ~OEERIT 60.98
pmolg™ ' Thol:. BAF v RMlgR LICHBELT
LPFLORELMETIERVD, MEOFEZHET LD
B RERTHS.

3:3 FFAOHEICRITTHEREDKRE

Cu-BCS ¥ L — FOFF V~ORMEIZKITT HA RO
BCS EDHBIIOWTHRET L. 8 1pg L, HA
22V Tt 5 %10 moldm Ak, KU BCS 22T
1225%10° moldm A EC—EDRILEE R L 7.
CORREELY, BT AAEBREIL, AREBICHLT
HA X 1X10 *moldm™®, KU BCSiZ 1% 10 * mol
dm P HHEDBEICE S X ) ITMA . B, HA DR
DI LTRAINVEVBEAWTH ERFEDORITH
TH BN, BHZHAEE HA DI SEHBEETE 2
729, AR TIIEI HA 2.

Cu-BCS ¥ L — b DFF U ~OHEIZRITTABHENR
O pH DHBIZOWTHRE L2 # R % Fig. 2 1SR T,
KBEWHTlE pH3~7 L TERMICEETK T 5 25,
FFUAOHBTIEpH A 48~6.1ETHFF VHOD
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Fig. 2 Effect of pH for collection of Cu-BCS
chelate on Chitin

(a) reagent blank and (b) Cu-BCS; Condition as in
Fig. 1 except for pH.
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Fig. 3 Effect of aqueous volume for collection of
Cu-BCS chelate on chitin

Aqueous volume: (a) 20 cm?; (b) 100 cm®; Condi-
tion as in Fig. 1 except for aqueous volume.

PRI —FL kol DX REDS, AETIE
FF UAOEARY OB IIEERRE AR E H v pH 5.0
WHELTITo . %238, pH5.0 DKBHEF T Cu-
BCS ¥ L — P OMBICOWTENLEIC L D RET L7
R, Cu:BCS=1:208BTH5Z LHHRIN.
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L7z25oT, ZOMBEOFL— b5 LI sh
T LHfEEL.
WEICRIZT P BARBOREEL R, Fg.
SIRT LI 5 FHBEDOI L IZAT—EDWLE %
Bz, T TREREDOH ITARMIL 20 5 & L7
FFUVOBDHEBIIOVTIE, ZOED30mg kI
%5 EMMORBIZE 5 L BONIBAEDE T ARD
bz, EBRMEL LTORYFEVWRT S E2EELT,
CCTIRHEICHEATAFF VRIZ20mg & L7
Fig. 3 IZHBHA 20 BT 100 cm® 5 D F L — b
DWEIRITT D IZABBOBBIZI OV TR L7
RERT. KHEEED 20 cm® TIED T AR A 5 5
B L CT—EDWMNEEZRT DY, 100 cm® TIE—EDK
HEEZFZ D230 FRIULEON L IZARKSLETD

o7z, LIehioT, REzREKL CBMEOWZ &
Table 1 Effect of diverse ions on the determina-
tion of 0.5 ug of copper
lon added lon/Cu(II)
L-ascorbic acid, F, Cl~, 10000
ClO; ,NO; ,NO; ,
SO, Ca*", Mg**
Mn**, A1*"*, Co®*, Ni**, 1000
Zn®", cd*", Pb*",
CrOs*™, MoOy* ", WO,*"
Fe’", Fe’"* 500
VOs;~ 200

The tolerance limit was taken as being the amount
causing an error *5% in the absorbance of copper
alone. *5mgof F~ was added.
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AEANEAT BT, ABGERES T ILEND

D, SRS THCRBAKBORTILELNH 5.

3.4 BRER

2:3 DEBBIFITH > TREMEER L 72HE, 81
pg FTIZDOWT, y=0.325 x+ 0.061 (r =0.994) 1ZH¢
IHEMBEERLA. S2T, yidFF VO 484 nm iC
BULRHBRAETH Y, «IHOREERT. T/, #
0.5 ug, 9 MIMEDHFEEEREL 2.89% TH - 72

35 HEIFOEE

O05ug T HHEAF L OMBERANERE
Table 1 /R . SHEMOMBGEEORNE L B L T+5%
VNZFHARPEE L. CoOFEEENEREOS Y
FHETH B2, VOs 12200 F TOHFERTH - 7.
Fe(Ill) RO AI(IN) IZDWCIXF # 5mg MT 52 &
&Y, 500 RV 1000 5 TENENHELNAL
CEWTE. EBAF VR EDBAF Y, BEXH, +
FUBA L Y RO DOEBBE A F 13 Table 11275
FEHIZ1000~10000 5 F THELTHOHEL 2D
7z.

3:6 KHABFOWMOIMMTANDIEA

Table 2 \ZEZHFEMIEH DEHERKTH 5 Pepper-
bush, Mussel & UF Chlorella ® 3 FEFIZDWT, ARIC
EVHOTH AT o 72MRERT. ThEh ORI
4RI RBRAESBULBOR, W EITo /.
Pepperbush & UF Mussel (2D TIIRAEME & (31T —F L
72DIZHF L, Chlorella 4% ) K& Rfi%/RL7Z. &
#Lid Chlorella FOFICH L THWEHRTE I N L 5D
REBTHIHLEEZONS.

Table 2 Determination of copper in Standard samples issued by National Institute for Environmental Studies

Sample

This method/pg g '

Certified value/ug g~

Pepperbush

av. 12.7£0.4
RSD 2.9%
Mussel

12.61, 12.31, 13.04

4.53, 5.05, 4.60

12+1

49%0.3

av. 4.7+£0.3
RSD 5.9%
Chlorella

av. 8.0+ 0.4
RSD 5.9%

7.48, 8.14, 8.22

35%0.3
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SEUFIBICBIIAT I VEEEXFF O OTEFLT IV EOTT M LICE TSRS F Uk L
LTOBEEZMEL, SAEZ0NV 7l v IAMKYH (BCS) $5BA 4+ & LClBEEL:B, F
F MO KGRI Z B E LTI A ERT 55 EE R L. #id pH 5 OKIEHE 20 cm® 55 F 5
H20mg EIZBCS ¥ L — b & LTHRMON CIZARM CREICEBE SN, FF U HPD 1 g

TOME 484 nm (2 BT 2 FEAHRIE & O MICERERA D - 72,

5 0.5 ug, 9 [T O A AR HE AR 72

132.89% THo7:. VO,” R Fe'” OFARIIRREDN o705, EBA 4V, BIAARO—BOERKEA

F Y7 E1d 1000~ 10000 E-AFE L TLHE L ah o 7.
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