Application Bulletin
torest for L Metrohm

Trace analysis, environmental analysis NO. 1 47/ 1 e

Simultaneous trace‘determination of 7 metal ions in “electronic grade”
materials with the aid of stripping voltammetry

Summary The metals Cd, Co, Cu, Fe, Ni, Pb and Zn are determined in the sub-ppb range (limit of de-
tection 0.05 pg/L) by means of stripping voltammetry. The DP-ASV method is used for Cd,
Cu, Pb and Zn whereas Co, Ni and Fe are determined by means of the DP-CSV method (di-
methylglyoxime or catechol complexes).

Use of the VA Processor and the sample changer allows automatic determination of the
above metal ions in one solution. The method has been specially developed for trace analy-
sis in the manufacture of semiccnductor chips based on silicon. It can naturally also be em-
ployed successfully in environmental analysis.

Instruments » VA Processor 646 with VA Stand 647 and, depending on the degree of automation
required, VA Sample Changer 675 and Multi-Dosimats 665.

Reagents All reagents used must be of at least purity grade puriss. p.a.. The solution must be pre-
pared with ultrapure water (<0.1 pS/icm 20°C).

» Acetate buffer
pH = 4.6 with ¢(CH3COOH) =2 mol/L and ¢(NH3) =1 mol/L.

» Ammonium chloride buffer

26 mL w(HCI)=0.32 and 44 mL w(NH3)=0.25 are made up to 100 mL with ultrapure wa-
ter.

» Catechol solution: ¢(Catechol)=1 mol/L
Catechol (5.5 g) is dissolved in 50 mL oxygen-free ultrapure water under a stream of ni-
trogen. The solution must be tightly stoppered and stored in the dark. The stability of the
solution varies between 1 day and up to 3 weeks, depending on the purity of the cate-
chol. (Allow to stand 1 h befare use.)

» Pipes Buffer: c(Pipes)=1 mol/L
1,4-bis(2-ethanesulfonic acid) piperazine (6.047 g) is mixed with 1 mL w(NaOH)=0.3 and
a little ultrapure water. After adjustment of the pH to 8.0 with w(NH3)=0.25, the solution
is made up to 20 mL with ultrapure water.

» Dimethyliglyoxime in triethanolamine
Dimethyliglyoxime (0.5 g) is mixed with 100 mL triethanolamine/ultrapure water (1:1) over
"~ a period ‘of 1 h-using a'magnetic stirrer. The insoluble components are then filtered off
using a fluted filter and the clear filtrate stored in a dark bottle.

» Standard solutions

Solutions weaker than p(Me) =100 mg/L are stored in plastic bottles and should be pre-
‘pared every-week-as- follows: . The concentrated standard solution is diluted with ultrapure
water and acidified with 0.4 mL/100 mL conc. HNO3.
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Simultaneous trace determination of 7 metal ions in “electronic grade”

materials with the-aid- of stripping voltammetry

Sample
preparation

» One drop w(HF)=0.4 (40%) is placed on the chip and evaporated by warming. A white,

powdery residue is formed. This is dissolved in a drop of conc. nitric acid and rinsed into
the polarographic vessel with ultrapure water. A blank is prepared using the same rea-
gents.

Method setup

The first step involves simultaneous determination of the metals Zn, Pb, Cd, and Cu at
pH = 5.0 according to the DP-ASV method.

in the second step, iron is determined in the pipes buffer in the form of a catechol com-
plex at pH =7.0...7.2 using the DP-CSV method.

Finally, Co and Ni are determined as their dimethyiglyoxime complexes in NH3/NH,4CI
buffer at pH=9.1.

Determination

Acetate buffer (50 L) is added to the sample solution-and the pH adjusted to 5.0 with
w(NHg) = 0.1. Duplicate determinations of Zn, Cd, Pb and Cu each with two standard ad-
ditions are now performed (PAGE 3, lines 1...10).

Catechol solution (100 pL) and pipes buffer (300 ul) are now added. lron is alsa deter-
mined in a duplicate analysis with two standard additions (PAGE 3, lines 11...19). The pH
value of the solution should be 7.0...7.2.

Finally, the pH value is adjusted to 9.1...9.2 by addition of 500 pl. ammonium chloride
buffer. After addition of 100 plL triethanolamine/dimethyiglyoxime solution, duplicate deter-
minations of Co and Ni each with two standard additions are performed (PAGE 3, lines
20...27). A determination requires approx. 100 min when in this form.

F'g' 1 2r, Cd,Fb.Cu,Fe, HE und Co im sub-ppb-Bereich
shows the opera- WRL 1 EL.TYPE MME

tion sequence of

METHOO 4 FAGE 3
OFERAT 101t SEQUEHCE

OFERATIONS /PARAHETERS OFERATIONGS PARAMETERS
the method on . 1 PURCE sSTIR JCADOL 1+ 300 g8a  U.EMO 219 Wy
PAGE 3. 2 FURCE ;STIR 0 s st U.STEP 4w
3 OFURGEICFEP 10 s S, RATE 6.6 WY/ s
4 HMOE STIR ,MEAS 120 s e Sup 2 & s
43 M.MODE PN 59w 9  U.END 200 W
4 T.STEF 500 me s U.STEP 4w
4z ULGET -1.109 v SH.RATE 6.6 W/ 3
s Q3TIR 1 s 1@ FEF) $:BEEF 1ADC1I2s
6 SWF @, 53 = 11 EEEP JFURGE sSTIR ; 3@ s
6 U.END -Tea wy 12 MOLD SEADOL
66 U.STEP 4w 1T FURGE SSTIR 3 s
4, FATE 6.6 wir 5 14 OFURGE;(REP 19 s
7 St 45 s 1S HUDE STIR JMERS 128 s
" 72 WEMD 458 W 158 M.MODE PN - WY
© b U.STEP 4w 1S T.STEP 608 ms
SW.RATE 6.6 mys 5 1S5c  ILSET -2%0 W/
& SwP 2 % s 16 OSTIR ; 15 s

Zn,Cd,Pb,Cu,Fe, ti und Co im sub-ppb-Bereich METHOD 4 FACE 3

MEL 1 EL. TVFPE MME OFERATION SEQUENCE
OFERATIONS /FPARAMETERS CFEPATIOHE FARAMETERS
17 SWP 4 €9 ¢ 2% SHP 5 [2- B
17» u.gne -£%5A  mY cSa U.EHD -1.000 V
- 17b U.STEP 4 mY 2% U.STEP 2 wv
s © SWRMTE - 6.6 ¥/ 8 S, RRTE - 3.3 m¥s s
18 FEF) 1;EEEF sA0D2IE; 26 SWP 6 37 s
12 BEEF FPURGE SSTIR ;5 22 s 2&a U.EH0 -1.2%52 ¥
€9 HOLD CACCL kb 1), STEP 4 mY
21 FURGE LSTIR I ] SM.RATE 6.6 WY/ s
22 OFURGE(FEF 27 FEP> 1,BEEF ;AD0T32,
23 HMDE STIR MERS ; I8 = o2 OMEAS BEEP LEND
23 . M.MOCE  OFH -T3 WY
27 T.2TEP €00 ms
23e U 2ET ~7O0 Y
21 ASTIR ;MERAS 10 =
243 M. MO0E oFN -Th o
24b T.3TEF €00 s
g4c

u. 2ET -200 &Y
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Determination » For automation with the sample changer, the following additional instruments are needed:
(continued) Seven Dosimats with the solutions:
1. Dosimat for the standard addition of Zn, Cd, Pb and Cu
2. Dosimat for the standard addition of Fe
3. Dosimat for the standard addition of Co and Ni
4. Dosimat for the addition of catechol solution (brown glass)
The Dosimats 1...4 are controlled via PAGE 4 (2.665.0010).
5. Dosimat for the addition of pipes buffer
6. Dosimat for the addition of triethanolamine/dimethylglyoxime
7. Dosimat for the addition of ammonium chioride buffer
" The Dosimats 5...7 (as well as the-two 683 Pump Units-— siphoning and rinsing polarogra-
phic vessel/electrodes) are controlled via the 677 Drive Unit. The volume to be dispensed
is stored in the burette and the addition triggered by a control pulse. Two special
3.980.3350 cables and one 6.2115.010 cable are needed for the connection to the 677
Drive Unit. The ammonium chloride and triethanolamine buffer solutions are controlled via
a single cable and are thus both added at the same time.
» Additionally are needed:
- 3%6.182.010 Capillary tubing for the three auxiliary Dosimats
-~ 1XA.403.009 Stopper
(3 holes of & =1.5 mm must be drilled by the customer).
Fig. 2  Interconnection of the instruments with the cable connections
Dosimat 1 Dosimat 2 Dosimat 3 Dosimat 4 Dosimat 5 Dosimat 6
2n/Cd/Pb/Cu Fe Ni/ Co Catechol Pipes TEA / DMG
665 665 665 665 665 665
U ° £ U £ [] E [| E ﬂ E [I 3
o’ o®° o 5° © o ® 5°° o 5°° o’ o © o":mo
OC OC oC OC OC oC
6.2115.010
6.2124.010 Dosimat 7
6.2124.010 6.2124.010 3.980.3350 NHLC)
Rinsing 683 .
pump . 665
: [
= (o] E
Aspiration 683 8 [¢?°
6.2124.010 pump o
° o
3.980.3350
646 -
677
Front
N D B8
{0
-
Lo’ ; 677
—e, i1 Rear 8

3.980.2310 or 3.980.2580
3.980.2320 or 3.980.2590
3.980.3110
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lllustrations

The following Figures provide an overview of the determination of the 7 elements using the

sample changer:

Fig. 3 PAGE 2 of the 646 VA Processors.
Note particularly items 7...11.
1 Zr,0d,P5.Cu.Fe.Ni,So mit Probenwechslar METHOD S PHGE 2
2 Lt EL.TYPE MME GEM.3PSCIFICATIONS
PRRAMETERS
3 iR.MOOE N
4+ 3PEED 5
S 2.3IZE ?
& M.OROP3 S
2ECOGHITION
7 ZPIKE THREZH 5
8 H.THREZH 2
3 U.TOL 7
18 d4.ToL 3
11 a3YM.TOL 3
Fig. 4 PAGE 3, now completely filled for work with the sample changer
(35 itetms)
Zn.Cd.Fb,CusFe,Ni,Co mit Probenwechsler METHOD 5 - PAGE 3
MPL 1 EL.TYPE MME OFERATION SERUENCE
UMERHT LUNS, PARAIMETERS OPERAT 1ONS/PHRANETERS
{ PURGE ;STIR CAOOL 5 39 s 8a  U.END -218 mv
.2 PURGE ;STIR 69 s 86 U.STEP 4w
3 QFURGE;(REP 19 s S, RATE 6.6 mVs s
4 HMDE STIR MERS ; 129 s S SWP 3 51 s
42 M.MOCE DPH 58 m¥ 93 U.END 209 v
4 T.STEP 589 ms Sb  U.3TEP 4 v
4c ULSET -1.199 v SW.RATE 6.6 m¥/ s
S @STIR ; 19 = 18 REP> 1;BEEP ;ADDLIR;
5 SWP 3 53 s 11 PURGE ;STIR ,D0S4 ; 129 =
£a  U.EHD -750 v 12 CTRL 3;9CTRL3;FURGE ; £8.9 s
gb  U.STEP 4 mY 13 PURGE ;STIR EADDL ; 68 s
SW.RATE 6.6 mys 14 PURGE STIR 120 s
7 OSWP L 45 = 1S BPURGE;(REP 19 =
7a  U.EMD ~450 mv 16 HMDE STIR MEAS 1 .129 =
b U.STEP 4 my 16a  M.MODE DPN =52 m¥
SM.RATE 6.6 mys 16b  T.STEP 609 ms
B SWP 2 6 s 16z U.SET -gsa my
Zr,Cd,Pb,Cu,Fe,Mi,Co mit Probenuechsler METHOD S PHGE 3
MPL 1 EL.TPE MME OPERATION SECUENCE
(OFERATIONS PARAMETERS QOFERATIOHS, PARAMETERS
17 QSTIR | 15 = 25c  U.SET -200  my
13 SUP 4 68 26 SWP S 61 =
133 U.EMO -659 mv 263 U.END ~1.918 v
136 U.STEP 4w 26b  U.STEP 2 mv
Sl RATE 5.6 mv/ SU. RATE 3.3 mvs s
13 REP) 1;BEEP ;AD0RI2; 7 SWP 6 % s
28 CTRL 4;BCTRLY: 29.9 3 27a  U.END -1.2%9 ¥
21 PURGE ;STIR ;CROOL ; 129 = 2’b  U.STEP 4 mY
22 PURGE STIR 129 s SW. RATE 6.6 mv/ s
27 BPURGE;(REP 19 s 28 REP) 1;BEEP ,ADD312;
24 HMDE STIR MERS 5 30 s 23 BMEAS ;STIR CTRL 15 12.9 5
242 M.MODE DPN  ~30 my 39 (REP
z4b  T.STEP 609 ns 31 ACTRLI;CTRL 25 29.9 s
24c U.SET -39 m 32 BCTRL2;CTRL 1SREPD 3; 40.9 s
25 9STIR ;MEAS 19 s 33 OACTRLLBSTIR
2Sa  M.MODE OFH -39 34 CHANGE;PURGE ,STIR
2sb  T.STEP 689 ms 35 BEEP EMD
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lliustrations
(continued)

Fig. 5

Fig. 6

Fig. 7

PAGE 4. Please note that minimum 80 ul are dispensed. Only burette cylinders of

Zn,Cd.Fh,Cu,Fe,Mi,Co mit Probenwechsler

1 mL and 5 mL should be employed.

METHOD S PAGE +4

MPL 1 EL.TYPE MME ALLOCATICHS
a b c d 2 f
SOLUTE U.VERIF Bos Y, SOLH . COMHC . BLAKK
Subst Ux Soln c v rho.x bx
1 Zn -293 VY 1 ¢ 39 ut 528.8 ug-L 8.999
2 Cd -562 mY 1 <39 ub 109.9 wg/L 92.989 3
3 Pb ~349 nv i c 390 uh 1.008 mg-/L 2,999 3
4 Tn 0 mY 1 99 ul 169.9 ugsL 9.993 a
5 Fe -459 mV 2 c 198 oL 569.9 ug/l 2.969 q
s Hi =334 mV 3 c 188 oL 1.009 mg/l. 9.990 3
Lo -1.198 ¥ 3 c 198 ul 40.98 ugrl 9.929 3
3 Catech 4 c 189 ulL 119.8 g7/ L 9.999 g
3 SUPP.ELEC cCHNG 30=9.91 mol/L
{9 Y.MEAS 20,909 mL
1t ALlquoT 1,069
12 DATE 87-01-12
12 TIME 11:89
PAGE 5
Zr.Cd,Fb,Cu,Fe,Hi,Co mit Probenwechsler METHOD 5 PHGE S
MEL L EL.TYFE MME DATA QUTPUT
a b [ d e
SEGHT Y.RAISAL Y. AXIS/R X ARIS/DIY
1 Sur 8 B.49 A 300 nA 189 mV
2 sueP 1 8.9 A 25.9 nR 189wV
3 SWP 2 8.99 B 169 nA 199 m¥
4 WP 3 9.9 R 169 A 189 mV
T SWP 4 8.99 A -168 nR 189 my
& SWP S 9.92 p -409 nA 59.9 nvY
7 OSUP & -£.89 nA -28.9 nA 168 mVY
3
3 RECORD FR SXXK
19
11 SENHD
1e
PAGE 6 with the calculation principles
Zn.Cd.Ph,Cu,Fe,Hi,Co mit Probenwechsler METHOD S5 PAGE &
MEL 1 EL.TYPE MME RES.CALLCULATION
a b [ d
AMALYTE EVAL R, QUANT R.UNIT SIGHMIF.DIG
1 2Zn N rhol2Zn? ugsL 4
2 Cd H rho(Cd)> ug/L 4
3 Fb N rho(Pb> ugrL 4
4 Ly M rho(Cu) ug-L 4
5 Fe M rho(Fe) ugsL 4
6 Mi N rhoCHi > ugsL 4
7 Co M rho(Co> ugsL 4
3
CEY . QUANT + ADDENDD X FACTOR s DIVISOR
i1 Zn a 9.00909 1.99909 E+ 6  1.09399
Lo A 3.22022 1.09232 0y 6 1.000e2
13 Fb A 9,909609 1.09909 E+ &6 1{.99899
14 o A 9.20900 1.99909 E+ 6  1.8000Q
15 Fe 4] 9,990400 1.99093 E+ 6  1,00909Q
16 Hi A 8.09999 1.99999 E+ 6 1,90009
17 Co [} 9, 39999 1.60000 E+ € 1.00003
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Simultaneous trace determination of 7 metal ions in "electronic grade”

Hiustrations
(continued)

Fig. 8 Resuit block of a blank value determination

HMETROHM S48 YR-FROCESZOR

(5.545,2841)

Zn.Cd.Fb, Dy, Fe,Hi . Co mit Froberwechsler

MPL 1

SUPPLELEC
S MUMERS

AL LEDT

REMARE

HEHE
. Pt

BHALYTE
in

-d

Ft

-
Bd

Hi

o

EL.TYPE

c(HHD 3

HMME

=3,81 mol L

Halbleiter - Analytik
7 Elament2 in sginer Methode; Blindu.HHOZ 3

Wit tmann
-1
LR3 . 2uesT EY.VALLE
[SX IR -2 191.5 nA
R 1 9 -266  my 184.4 nR
At 3 g =366 124.9 nA
Al L @ rad {24.9 nA
A2 a9 rid 159.3 rR
A2 14 e 155.2 A
m.3TO ] SLOFE 1.529
R 9L =331 v 1 732.4 pA
a1t -544 1Y | 816.3 pR
ar oo -G48 7 87% fQ
Attt =544 1Y 3.575 rR
A2 At =545 ~/ £.649 rAR
Az 1t =345 £.222 rA
m.3TD 2,000 ng SLOFE 2.6%9
(ST R -33 fad 41.39 A
At 2 -352  mwd 42.28 rR
Al @ & =351 mv 64,34 nA
2D 0 =4 =351 v 61,67 nA
AR B e =331 s 73.28 nA
A2l e =351 m/ 81.18 rR
m. 370 89.80 ng SLOPE 4,325
A a3 15 mv 25,33 PR
A3 132 15 mY 27.87 i
Al 23 703wy 35.17 nA
AL L3 £.7 m¥ 24.64 rn
RE A 3 6.7 my 43,63 A
A2y 2 5.2 mV 44.21 rn
m.3TD 3.998 nq SLOFE a2.7
A3 9 4 =451 m?/ 16.42 rA
RY 1 4 -454 m/ 16,51 nA
AL 9 4 =451 mv 24.87 nA
AL 1 4 ~452 mv 24.71 A
A2 O 4. -445 v 72.3% nR
fig 1 4 ~446  ms 33.32 rR
m. 370 58,33 nq SLOFE 6.R23
R3 95 -243 mV 195.3 rA
-5 -] -943 mY 109.5 nR
AL B8 5 =948 Vv 114.3 pA
Al 1S ~-343 nV 137.3 mA
A2 2 3 -347  mv 136.2 nA
A2 1 35 ~247  mV 159.7 nA
m. 3TD 169.9 nq SLOFE 4,323
RS A R -1.08% V¥ 3.847 nA
21 B -1,893 v 3.4564 nR
Al 38 -1,987 ¥ 6.766 NA
At 18 -1.6937 ¥ 38.15% A
A2 Ak -1.836 Y 11.32 rA
A2l 6 -1.925 ¢ 13.43 nA
m.3TD SLOPE 876.3

4,098 ng

METHCD

DELTA

21.95

23.55
g IR

2.751

3.212
1/ IR

19.55

12,432
U A

3,793

2.813
[al=Za X%

2.325

B8.273
g UN

18.67

21.94
3R

4,297

4,245
ng-uA

LBimsl

PA

nR

rAa

A

A

A

nA

nA

ta]

[y}

nR

nA

nA

m. RHALYTE

166.5 rg

1.247 rg

al

if

(X

4.2 ng

23,24 ng

2.751 g
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“materials with-the-aid-of-stripping voltammetry

llustrations rhol 20 = 8,822 ug-L
(continued) rhod B = = ugsL
{ rhoiCod = me——— ugrL
rhocsd = | 97,36 £- 3 ugrL
rhol(Fed = e gL
rhn Pl = 3.242 ugsl
rhiat Tl = 1.129 ugL
rha¢ g = = ua-L
rhol P R ug-l
rhe Fe) = 4,362 vyl
rhoiZn > = e ugsl
rhod Hi Y = 2.3t ugsl
rhoCCo = 137 ug/L
SMPL. Y m 29.9999 nl IDEHT Test mit Probenw.

OWTE 27-91-93 TIME  12:37
Fig. 9  Voltammograms for the data in Figure 8

U,ZET=  -1.193 V¥ U.DIv= 168 my CURVE:S OFM AZ @ 9 L. nA
S 58 129 158 200 2% 200 352 409
! ! ! ! | ! | ! |-

U.EHD= ~750 mY

U.ZET= =749 nV J.0Iv= 199 m¥ CURVE:S OFH A2 8

1 I/nA
9 2.5 5 2.5 18 2.5 15 7.5 2@ 22,3 2%
1 [ | | [ x l | s | l
...... \,
...... % cd
&
j ! T [ ! ! } ] ! | |
U.EMD= =458 my
UW.3ET=  —443  m¥ U.DIY= 198 Y CURYE:S OFM A2 8 2 1A
B33 20 48 4] 20 199 122 149 160
| | | ! | | { ] !
..... &
------ = ——— P
[ f ! ! [ i f I
: .EMO= 219 mY
U.ZET=  -283 mY U.DIv= 169 mv CURVE:S OFH A2 @ 3 1/rA
29 20 40 59 29 199 129 1

4
I

D Gl
-

—
Q

{ I | ! | t }

ILEHD= 299 mY
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Hiustrations JLSET= -258 m¥ U.DIY= 199 mY CURVE:S OFH A2 B 4 1/rA
(continued) 5] -za -4 ~60 -99 -1829 -128 -149 -1E9
| | I ! ! | | - !
’,
s
...... > Fe
| ]
LEHD= -£59 mY
LEET=  -889  wY U.0I%= S8 mY CURVE:3 OFH A2 1 § [.mA
3 -5 -160 -159 -209 -259 -399 -394 L
| ! | i } ] ! |
...... —
S S e i
r,—'
! | | | } ! i
LEHD= -1oMa v
LEET= -1.310 % U.DIY= 180 Y CURME:S JFH A2 B 6 1./mA
- -2 -1 -12 -14 -15 -13 -z -2z
} ! | | | } | [
=__
[ - I E—
| ] | ! | !
LLEHD=  -1.259 Y
Remarks The electrodes and polarographic vessels are stored in w(HNO3)=0.08 (8%) and also

rinsed with this solution.

The addition of triethanolamine increases the sensitivity of the Co determination. At the
same time, it suppresses possible interferences due to relatively large Zn contents. The
Ni peak is somewhat attenuated.

in the standard additions, the peak potential of the iron-catechol complex is shifted slight-
ly. This is due to the acidic standard addition solution. With this shift, which is dependent
on pH, interferences caused by relatively large amounts of Cu can also be eliminated.
(Cu also forms catecho! complexes with peak potentials around -250 mV. For the iron
complexes, the following dependences apply: pH=6.9 ~0.40 V//pH=7.2: -0.45V.)

Pipes has a limited storage life. We found that the substance had decomposed after two
years in a broached reagent bottle and was thus unfit for use. Pipes itself also shows a
peak which moreover lies near that of the iron-catechol complex. Since this peak is small
and flat, however, it can be subtracted as a blank value on PAGE 4 (e.g. 2 ng/20 mL).

it buffer solutions are prepared using decomposed pipes, the base peak is steep and
large. The blank value is increased by a factor 10 and makes evaluation of the iron im-
possible (Fig. 10 and 11).
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Remarks
(continued)

Fig. 10
. ULEET= -259 WY U.DIY= 50 mY CURVE'S OFH A2 2 @ 1/nA
2 -2 -4 -5 -8 -1 -12 -14 -18
| | | ! | i | | |

e

ULEND=  -558  wY
Fig. 11
U.ZET= -308 oY U.DIY= 199 v CURVC:S OPM A3 9 9 I/nA
i -5 -42 -4 -54 78 -65 -72 -78 -5+ -99)
I | | | i | | I | | |
Eizen %)'mcs Veals
E sry l.)l.nl‘—
=
| | | i ! | | | | l
U.EHG= -50R  mY

» The following method can be very useful to check the quality of the pipes:
Pipes buffer (100 uL) is added to 20 mL ultrapure water, the solution deaerated with nitro-
gen and a voltammogram recorded in the same manner as in the iron determination (with-
out catecho! addition). Fig. 12 shows a good, Fig. 13 a poor, decomposed pipes buffer.

Fig. 12
U.ZET= -250 oV U:0I¥= 50 mv CURVE:S OPH 649 8 @ I/nA

@ -1 -2 -3 -4 -5 -5 -7 -8 -9 -19
| ! I | | ! | I t ! I

Eizen

f ! ! ! ! | | i | ! |
U.END= -558 v
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Remarks
(continued)

Fig. 13
J,SET= =258 m¥ U.0Iv= 58 nY CURVE:S DPH AB 2 8 I/nA
-2 -4 -6 -8 -8 -12 -14 -16 -i3
! | ! | | | | b

i I ! ! l ! | | !
J.EMD= =558 mY

» The catechol solution should be prepared using pure, undecomposed catechol. If this so-
lution has a brownish colour from the very start, filtration (fluted filter) is usually useful to
enable the solution to be kept for 3...4 days.

Recrystallization from hot toluene followed by vacuum drying is better. Solutions prepared
from catechol purified in this manner can be stored for up to 20 days.

Catechol solutions undergoing decomposition and which are thus unfit for use show the
following behaviour: the peaks are shifted and become smaller. Furthermore, the standard
additions are no longer linear and the baseline is highly distorted. Fig. 14 shows an ex-
ample of such a curve.

Fig. 14
U.EET=  ~258  mv U.00%= 199 ¥ CURVE:2 OPFH AZ @ 3 Lmé
@ € -1 -13 -24 -3 -38 -42 -4% -54 -2

______ | | | i | 1 | | i | |
]

7
> Eizen
! |

U.EHD= -£23 mV¥
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