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rZ SRR R TR AR A R | PR L IR B S A Y e T Re T B AR, Y
FULZEC AR FKF EHR T AR CE B AL Nk, e P2 e Z A & BT 24
Mg S A EEE X JAT, e AR T E KL R E P (AAS). H
AAS MELLHI T ZRhoc &R FIRFIE , 1 B IR FE 2 P2 s i e i vErf k. r B 55 B 114K
JiE (ICP-MS) RIS Mgl Ay 2 Rl Bl e Z Ao R iy RIF k. (HizriqUas s ot s17 3% H
B, AFAE SRR L A B T, TS MR s 25 5 . AR e oM vk BT ) et 2 A A Y
ST E M AT =R, PIA SR ITTR SRR IE R 2. (HETZMiEITR
(i) B 3000 5 P T B A i 0 PR R W AN 2 L. AR SCRIFGE T R, SR | BRSO RITT AN I 2 20 1 1 IS
WrF Cu( 1), Ph(IL), Cd( M), NiCI), Zn( M), Fe( I ) A1 Mn( I ) BC& W B A AL S50, 240
— 7 [F A PR I TR 2 X 7 AR TR AR, IR T SR B A e
1 XIEHES
1.1 RAGHE 4 (3.0 mol/L) -5 A8 (3. 0 mol/L) ZEwhiAE# (pH =9. 26, 20 °C) ; WA (1.0 g/L);
LRI (8.0 o/L, JHETERECH]) ; Cu, Pb, Cd, Ni, Zn, Fe I Mn bRUEfE AW (FHIEUED BHI45) 5 $h
g oA SRR, PR S B sl S8 HIZK D —IRZE IR K.

JP-303 BUR ML (BER A HTANER ), R =R RS, MK-1 BUGA R RO R (L5

FBHUEF AR R G T ) 5 25 TR EETH (ks B R A A R A ).
1.2 SgatA2 (1) FEMTNAL. MEFIFREL 1 g 76 105 °CHEES Y T4 2 1H F A PF S8 K (B2 L 10 mL
B FIBENR) BT RO EHES, A 4.0 mL HCI(6. 0 mol/L) #1 1.0 mL H,0, ({&F153%
30% ), N E B T NI 4 min. PFSTEAE2 ~3 WK, TESTRIEAL L ~2 R, BUIE LA R H]
TAKEETHILHE, HEVPIRE L, B A 50 mL 8IS, A 6 mol/L NaOH( %] n x3.0
mL, n JEIHIRE) B 5RRIEG KRB AR, 25, FrZiE e TR Ot & T k54 H.

(2) Heigil . K& & Cu, Pb, Cd, Ni, Zn, Fe Fl Mn FR#EE RS . 5.0 mL -5 18
4.0 mL HTIAIMER | 1. 0 mL BAREHIIAE] 50 mL 255, Wil 2 AREIT RS 7 AN, 76 -0. 30 ~
-1.75 VN, LA500 mV/s HARIETT IR Z B S50k 4, 40 #E -0.48, -0.63, -0.79, -1.04,
~1.28, —1.44 f1-1.60 V &iC3% Cu, Pb, Cd, Ni, Zn, Fe 1 Mn BRI CIFREEINE ) .

2 #RE5ITR
2.1 KRBT THMETLEWNLFEBRME 7£-0.30~ -1.75 VN, - S80 A0 WA B R a
[2(0.30 mol/L) + & L4 (0.30 mol/L) + HLIRIMLAR (0. 64 ¢/L) + B (0.02 ¢/L) | FIIAW bl a +
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Cu(I1)(3.2x107° mol/L) +Pb(II) (3.3 x107°
mol/L) + Cd( 1) (3.3 x 10 ® mol/L) + Ni( II)
(3.4 %10 mol/L) +Zn( 11 ) (8.4 x10® mol/L) +
Fe( I1)(4.9x10 °® mol/L) +Mn( 1 ) (7.3 x10°°
mol/L) |FHRZE M (& 1), Fe49 48 AL A7 i IR Cu(ll) Pb(ID) Cg(ry Ni(ID) Fe(ID,\)
WORT AR B Cu, P, Cd, Ni, Zn, Fe fil Mn : : o)

B/‘Jﬁ: JE [ll% EE 'ﬁiﬁ%u T’f —0.48 , ~0.63 , —0.79 , 0.3 0.6 0.9 . 1.2 1.5 1.8
-1.04, -1.28, -1.44, -1.60 V A, e FL {37 A Fig.1 Reduction characters of Cu (I ), Pb( I ),
252150 mV. SO E U T ER B JC i g S T Cd(1), Ni(I), Zn( 1), Fe( ), Mn( 1)
2.2 BREWMEW SLRLEREY s A JE Xo) AR it g and components in the substrate solution

EE?ﬁL( ]p ) ﬂeﬂ lll% EE’fﬁ ( Ep ) %Bﬁ ?ﬁ ﬂﬁ. pH =9.26 HTJ‘ " Potential scan rate; 500 mV/s; height of mercury column:
Pb, Cd, Ni, Zn Fl Fe m%%{ﬁﬁﬁﬁi%%, Cu fI Mn 45 cm; temperature; 15 “C; a: solution aj b; solution b.
AOREAT BEARR s e R S A B BE LU, 7 Pt ST R I i L B BB U pH (B I PE 8%, He
AR BB N E o, = - 0.21 = 0.029pH; E, ) = —0.37 - 0.028pH; E, o) = - 0.53 -

0.028pH; E ) = =0.76 -0.030pH; E ,, = —1.01 =0.029pH; E, ., = - 1. 17 =0.029pH R E .,/ =
~1.34 -0.028pH (25 C). RWH* S5 T M. 7ok, WAHRN 4 & B F s A A pH X R AR
] UL, R B AR ALK X 4 SR L S W L 2 25 (AR ) SEIRAN K. SEIREE AR, MRS, H T4
R B BB T RS A RS e M, IR AR /N BREERAK, S 5ROV Y H YR EERE AR
DU T 4 JE B oK ik, A i B /. SEEGBE R NH,-NH, C1 28 s (pH = 9. 26) e il i AR .
2.3 BAMAERN ERRMEE (1) BEMEML. B2 hEEEMEML, T, 27 FEg
T Z AT W, A B A0 25— W L 2l A [ B Mo ( I0) A1 Fe ( 1) BE A 953 90 #E
10 ~ =110 mV HI =10 ~ -300 mV yo[F4} ], FHH 7 FECE W0 RETE AR R 1A 7™ A5 FE AP AR BE AL RF. i
2 el WL, 3884 e A W B P e AR XS SR FE L Cd(TT) >Pb( 1) >Cu( ) >Ni(Il) >
Zn( 1) >Mn( 1) >Fe( I1). 534k, B 4B G Yo B4 I 2 d i Sl i A AR IR RS, RUIBC &
WE IR, W& EE FERA YRR EZRAEZ 0 1. A B 7 pH 2tk X R AR
Fa[UEN, 7T EREFIREYHA 2 NS SRR N, (2) ISR AR &R, L5
GERRW], SRAERBEETE 25 ~65 em LN 7 FPCSYBGE SRR 2 A MEOCR , BRI X 4 5
FHC G AR T IR X5 EAG AR N (W B (3) R
A HL I OC 2R, 2 il B I T i R g, ) 7 T
276 B, BT IC A5 M i 0 P AL ) B B b T 4 i
2 ol TAE foy T e R0 FE, g X o ik B8 A, Y49 B it B b 7
W5, R T MECS YIS R EE B W
268 . Cu, Pb, Cd, Ni, Zn, Fe Fll Mn AYf5c JC U6 B 7 TR
264 R S R S R 45k 40.0, 39.0, 35.0, 34.5, 32.5, 32.0 flI
0 200 400 ()_(::’l“l\:iil{l 1000 1200 1400 30.0 OC , EI]7 ﬁi‘%@ﬂ%%%%f‘@ﬂ%ﬁﬁﬁfﬁ%%
Fig.2 Electrocapillary curves of the EYIE LA R —FL (4) U FL 3 5 HL AN, 1 4 TR
different solutions FICR. SEIGEE IR, 7 FhECA W03 I 06 L 3
Height of mercury column: 40 cm; temperature; 21 “C. @: the 5%1ﬁ*ﬂ%ﬁ$%gﬁ‘@?§%, *E;J:E Bond[ﬂ E/‘J?ﬁﬁ,
substrate solution [ amniloniai((). 30 mol/L) + am.monium chloride IX %T&%dﬁ%ﬁﬁﬂ‘ﬁ m$% E’Z B‘J%M‘J’@
(0.30 mol/L) + ascorbic acid (0. 64 g/L) + gelatin(0.02 g/L) ]; ) o
0. 0+Cu(I1)(3.2%x107° mol/L); x: @+ Pb( 1) (3.3 x 2.4 ﬁh?ﬂ)ﬂ ﬁéﬁﬁ%é (1) %’f{%*ﬂﬁ&ﬂéﬁ{ﬂ”
10 mol/L); +: @ +Cd( 1) (3.3 x10 % mol/ L); #. @ + W TEAREW, MR 2R HE T 0. 20
Ni(T)(3.4x10 °mol/L); O @ +Zn( 1) (8.4 x10 ° mol/L); mol/L I}, Frf Bl AP g i FiEeE. %5
V. @+Fe( 1) (49 x10 “mol/L); A. @+ Mn( 1) (7.3 x V¢ i GURI AR B 4H 0 2% bk 28 ] 45 1l P 9 pHL
107¢ mol/1). 7£9.26. 28 H R 5.0 mL B4 (3.0 mol/L) il
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SALER (3.0 mol /L) M MY 28 wh ) 5 VAW pH (. (2) PUIRIMLAR. AHNPTIR ML AR, o oo 2 e L
TIE , JCHIE Fe( 11) B9 Ak, W0 rh oA HUI 0R Bk FLTC G 40 W B I8 0 P Y 2 TV DR/ DN T IS
WHOMA =2. 5 mL TR IMERRT, = T H0EE iR 2080 45 min. FUIR 0L ARt BB A7 78 T P 1
Fe’ "B JF AR AS Fe’ . SEEREE T 4.0 mL HUIRIMAR. (3) BAMR. S BEH 1.0 mL BHEAE R 3l 5],
V2 v 000 5 5 S 1 o AP A B

2.5 B EE TEANGEARRD, AT Fh g )E B s o sy ARG, 1 BT A S WA B
GRS EPE. BR Fe( I1) (=45 min)#b, HAy S0 i s B AR e i (R] 4 2o 24 h.

2.6 TH#L®H SLERLEREN, KEMF , Cl, Br, SO; , NO, , Clo, , PO} , P,0! , HP,0 LA
K Li*, Na*, K*, NH,, S Fl Ba’* SF A THIE. HEBFRARFRIETN 1.0 x107° pg/mL &
TIR e BE SR (5% M XTI 22) ] 409 k. AP*, W (VI) Hl Mo ( VI) (40000); Ca®* (16000 ) ;
Mg”* (4800); Ge’* Fll Hg”* (4000); Sn(IV) (3200); Si(IV) (2000); Bi’* (1600); B** Fil In’* (80);
As(I) (44); SH**(11); T A Be** (10); Cr* A V(V)(5); Ag* (4); Co** (3).

2.7 ATRA HESHFSHE PSSR AR TR AR . RA T A E R S 7 A
GRS, IS AASTEE . 45 IRRNT, HIARE:, 7 MOTE I E Y RSD 7E 1. 7% ~5.8%
ZMEl, H AAS JEIERT, RSD 7E1.5% ~6. 8% Z[0). AL IR 92. 1% ~106% , UEHHAS ik JC &
BLiRZE.
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Derivative Waves of Seven Eelements in Identical Substrate Solution
and Their Application to the Simultaneous Determination of the
Microelements in Chinese Traditional Medicines

ZHANG Tai-Ming*, CAO Juan, LIANG Yi-Zeng
(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract Sensitive second derivative waves of Cu( I ), Pb( Il ), CA( I ), Ni(Il ), Zn( I ), Fe( II)
and Mn( II ) can form in the substrate solution (pH =9.26) containing NH,, NH,Cl, gelatin and ascorbic
acid, and the peak potentials of the polarogram of the seven ions are about —0.48, -0.63, -0.79,
-1.04, -1.28, —-1.44 and -1.60 V, respectively. Therefore, a new method for simultaneous determina-
tion of the seven micro-elements in aqueous solutions was developed. The operation of the method is rapid,
simple and convenient. The method was used successfully in rapid and simultaneous determination of 7 micro-
elements in Chinese Traditional Medicines.
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