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Spectrophotometric Determination of Ultratrace Amount of Copper(Il)
and Manganese(Il) by Their Accelerating Effects on the Color

Reaction between Sodium Sulfide and Picric Acid

Daijiro Yamamoro and Daiei Sato

Synopsis

A new highly sensitive spectrophotometric analysis is proposed for ultramicro
determination of copper(Il) and manganese(I[), This method is based on the
accelerating effect by copper (II) and manganese (II) compounds on the color
reaction taken place between sodium sulfide and picric acid. The absorbance of
solution was measured at 463 nm against the reagent blank. The reaction rate,
dA/dt, from 30 to 50 minutes had linear relation with the concentration of
metals in solution. This method enabled the facile determination of copper (11D
and manganese(Il) at the ppb level. The validity of commercial sodium sulfide
was examined on products supplied by several manufacturers, some of which
could have never shown any accelerating effect though the cause of ineffectivity

are not clear yet. The previpus check for reagents is necessary.

[. El

FRARED DL - 0 7oA Jifh 7 9 v o (KeTTO Mk (11D o~ v v (D) i
EUININT B L RO, BUSHIERIITT, 0 v 7 v OB VIR CH B & & s
L, LRORBERIERE Ke TTC ORic X b, -S-S-(P A7 4 FER) VRS 5 1,
TS DREACAWDEROIEREAT 5 L% 2t BWMADALEAT 5 RIGR R~ 9, RS/ 5
G BRSSO EHR LS, R LT W53 I TE e oty Mi—
DPIELT, fiidbr b U v 2l €y vl (RILH &% 270 ORAHEDIBOREIC & b7
S TR, EORISEMAIHI) 2~ v i v (D SIS 5 2 R I U, M

p— 29 -



Wit b 0w sk €2 ) VRO RIS RIETIREN T 2 FUB L e il (1D &~ orv (1D

BT, MRS WA U T % &, BURHIO BILIARIC 463 nm 0 & — 7 A 2B
i, F O A RIGHICAIT 5 & 10 X »C, IRINGITOBMIRS AT TH » oo KK
MR ALY R b O & B,  FOMEEMRYT S o SEREECTH B, BUGHE &
NG RALE Y DYLEE & DRIGED S, ppb 4 — & — OMEBELFT 2 TE 2o

2 OFPCHY L fe—o0degix, Bk r U v A (NaoS « 9H.0) CTilifi & h T2 3K T,
Bh ol AR S &, AU L5 Rl oh sy, D e~ v v D AbE ol
HER M TR ETRERD D 518 ETH B, T ORI OV TR Lcy, B KB REC
BT, W — O R W, AR LR TH ol 2O L I LMLV
LT, B o TIERER BT D,

G L LTI E LCHe T S b o BB oo, EET R E AR S B TH

/‘Vé% Vgh Z;) [s3

=

jna]
wa
£
EER
$

1. % [

L L T O UL A~ 2 b ADPIRE, ¥ LT, THEENC X BRI, BOEE oW,
H 57 557 B B W EHEE F & (i Lico BURE D SRR 3[R 85 o (0 I D L 2 b 7R v
— &, WEECNAMEEMM CH-250 BMEN A AL, AR Lem ©F 7 Ads LU IR
B LTz, pH ONECEHIEN THEM HM-7A B pH # -2 — %l L7

2. ® E

BIERUL A~ CHIEO D HHH IR M Lico 7oEL, BRALY 1 U v AaRDWTHL, B
SR I, RURED T b DR E T o fe ¥ DI, HHRIEOHHOLHE,N B, Lo 6
th GRS, FOCHIEBEBY, IR, % o 2 (eSEBAos JOF 1 ik, MEIEfL
ML) OTRME M Lo T=TORALT ) v 2kl =2 2 =2 ThL, FRETHE
DA< o T BT LT,

3. 8 (3

gl 25 em® O IR IRAEI, (6 ~40) ng cm™® O (CuSO: « 5 H:0 %) HK
% 10 cm?®, 0.05 mol dm~* Dffky + ¥ 7 & (NaeS-9H.0) % 5cm’, (2.5~5.5) mol dm~ D
wauw%mo&wsmﬂdm*@mwwfkuwA%mit%WSamgmﬁfﬂﬁ,tﬁ%
I BN B X D B A G L ice SRR 463 nm ity L, 3mm min™
OFEFYNE T, WL OIFHIC & 2L bh ith S8,

— 30 -



M. & R & F %

L BEF FUSLEET Y CEEEDRABROBIRARY MLORREIZEL

%14 NasS -« 9H0 : 0,05 mol dm~?, NaOH : 0.0025 mol dm~¥, &2 v v :2 5x10™
mol dm™® OIEHEE . Calll) 25 10ng em™ /e L 5 N JCEIE D 440~600 nm OHE

O DOWILA =7 L AT, 30°C 1T, 54T L oBERT . S oM, MK H

ThDe PiREMLITh, BRENLTHED, TOXIARY A TRMHEOEY RN
TELRBEAERMNEL - TH XV K2 &3, W@ E &Ll 7 v 7 &
Jvs, CuCl) (B2) & Ma(lD) (®3) 2Zzhih 10ng em™ (10 ppb) iesd & Sl
L1800 400~600 nm i dstF 5 BRI A~ 7 b AT, 463 nm IR A4 5 5 I A ~
B DRGSR CH B,

2. ESUCBREORE
7y vERORIE A 2,.5~7.0X107 mol dm™ DMITE{LE Y, 30°C, 4040 S I Hx
AT 5 v b L, IR 463 nm CHITE LA BOEE 08 i K 4 15T,

K7y RIS OWINC & b Te o T HTIRIE SN B & LB TH DA%, RIRICE L O
C2 Y VIBERMIRT A L, DRBOAMAY » MERIASTHZ L), WEDOEORE
k&L Ieh, Brbik 5107 mol dm ™ MM & b bR a0, AV » MR T
ETEFOLGCH D, i, 2X107mol dm™ BUFCB E DI L IRENKET E B 0T, AP
GeClk, Bz o b bt E D 2.5X107 mol dm™* B L 4,

3. REBEDRE
SACH) o4 10ng em™ &L, BUGREA 25°C, 30°C, 40°C &L 860G
A 5 RT, BRI 9 v 2 Wi e LT, 48 463 nm TR 0 ~904 & T o lgH

e b, BEEAY—F 3mm min' CTOFRTHS

WD FFIC & b oo C, WL Skt BUSHIERD € — 7 DWIELD 3 L 7z L >
L, 25°C CIREIEA LRI Ch D, 12 40°C CLRAMRD T, APF%E T 80°C LA L
2o

4. BRBREOMERX
B 5 ORIEIHELISE ST ThH B m,mmwmw@ﬁk&m&4¢ o 30~504 TERTEARIY
eMMCH B, COBEREPOZ S %Gmmoékm%&,%w EAMEESCIL) B\ k= vy



Absorbance

Wb b U o A& €2 Y v ERO RSO BIE T IRGECE N 2 R L e il (1D &~ orv (1D

Absorbance

1.0

0.5

0

Picric acid
12.5x10°'M
Na, $:5.0x107*M
NaOH:2,5x107°M
Cu®" 10ngem™
Reference:Water
Cycle time:5.0min,
30T
for (0~ 55) min.

440 500 600nm

1 Bifbr U2 AL 2 ) vEBORAHEROBKA <2 + v Ol

0.4

0.3

6.2

0.1 F

B2 Wi

A s

K
24t (G 1 10 ngrem™

v 2 & LieE ORRIR

Pi

Na, S:5.0%107*M
NaOH:2.5x107*M
Cuz»v
Reference

Cy

cric acid 0.4r

12.5%107*'M

t10ngem™

:Reagent blank
rele time:2, Smin,
30C

for (0~75) min.

0.3 ¢

Absorbance

Picrie acid
12.6%X107*M
Na, $:5.0X 107*M
NaOH:2.5 X 107*M
Mn®* :10ngem™?
Reference
tReagent blank
Cyele timei2, 5min,
30T
for (0~75) min.

600

nm

3 AR

— 82 —

600

nm

T5 vy L LI R oG
784k, (Mn : 10 ngrem™)



Abs.

1.0
>
[}
0.5 1
]
0 . . . . . L
1.0 5.0 8.0(x10"9M

Concentration of Picric acid

B4 7y v 2 & oG

Picric acid: 2,56X107*'M
Na,;5:9H,0:5,0%x10*M
NaOH 12,5X10*M
Cu?’ t10ng-em™?

Reference :Reagent blank
A :463nm
3mm-min™’

1

i 4 : s . L

0 10 20 30 40 50 60 70 80 90 min.
Bl 5 463nm wleld B RIS & W & oBIR GIE: B 5 v 2)

it

(D) DUECHBIL T 2 EAVEB L e, K6 EACT) @ 3~20 ppb ORIPHCO tan O~
B OWMBRT, FEMABIGRAE SR, ThiBiis LCllT 52 En T, TR R A
A 30 pph BT 5T,

5 Wk PUSTLDA—P—CLBER
LR D FERE IR K K BB 7 b U v & TFF o 22 d, TBMED X W28 e,



Wik b0 & Ak €2 Y VRO SOSISE BUE - IRAEE R A FUR U Aol (1D vy (1D

tand
Cu*
l'm&’mﬁ—?*
At =10min.
2.0
°
1.5
L]
(]
1.0 b
0.5 |
0

é lIO 1'5 2‘0 2,5 3l0 ngrem”?
B 6 SRS & P & OBYER Tl el

Al Na,S-9H,0:0.05mol 1!
Picric acid :5.5% 10 mol- /!
NaOH 125X 10 mol - /!
1.0 F Cu** t10ng-em™’
30T
(1)
L (2)
0.5 13)
4} (5)
6)
17i
0 —ri n : . :
0 10 20 30 40 50 60 min,

B 7 flix ORI b Uy A e s BUGHER
(1) BEsibEe 45 2 ok 1 (3 ALBES - HEk
@) e SE(B) FOEHMEE B (B) o AL R
(1) #hIEAksf- 1 8

UL, Buioo Bl ko b o Ciin LoMBEFR AR B ik 12 b, o widal
EUIN b D Hotee FC T, AFHTH - ililiEHmo 7 Ma W LSRR s 2
B, FERXET O LD TH T

s O X 5 BB A U2 S RYCH o fco BRI ) v 2B D B2 Bh
DT, A-s b AMCHH Ui, FOREE, JERMCBERKBIRCS T, K8 KIRT &
2, BGRIER B eI CIL 310 nm AR & K M EIRILA R L, £ ) Tle\W ATt
AR LT C & Thotee BB CTRAT 2 LB X OB M E LT, HSY, £
B, WU ETHBN, FTROXEMLTE, RO L 5A~2 baZbd, i, HR
A LD 5120 X 5T, S OREESE CRMOWESBE LTw2 L LhEL bR,
BRI BT B MRS, ThE DL, FROMIACHI- T, WREHT » v 7 AR LTH

e Bl e



Abs.
Na,S:10.05M
40C

Reference: water

40.5
(a
. n 0
300 400 400 500
nm

B8 Bifkr b9y AOWKEHOWIL A2 b
@ (EHAROD -
O (R ROMmD > 7RI

WK T = 0 7552 ENEE L,

V. Aty

Wil F 9w sy Y vIBORAEIEIGRO B & b i - THE (463 nm LWl
WA A Bk e T4, ZORISEEMIROMLD 2~ v (0D ORINC L - T
Ao FU AU BRI — 2 @ 463 nm TR LR IET 5 2 Lk b, BUSHH O K
M dA/dt B, &~ v v & OMBUEEID TE I,

UL, WOk 1y v s 7S 0Tl e, RERIEORbhinwd Db b
Foo VEPEORUICH » fobd, BEICHE AT 5108 T8, BB B2 B B ic it
F w7 THLYENRDDEES,

KRUFIE R T 9 Y o TR R R AW - e RE OB M E KRR < Milsh R 5,

b4 ik
1) SPRMIEZM, iAKW P, 32, 434 (1983).
2) CPRIEZER, WERsE, BRABRST, AR o WT (R, 83, 496 (1984).
3D AR TS, BRADMEY, felEREE © WIMEWE, No. 86, 59 (1990).
4 P2, BRI, WEER c TEREe) (HTHTHSMED, pp. 103~110 (1978).


http://www.tcpdf.org

