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Losses of the elements during dry ashing of
plant materials. Nobuhiro NoNaka, Hideo Hicu-
cur, Hiroshi Hamacucur* and Kenji Tomura**
(*Japan Chemical Analysis Center, 295-3, Sanno-
cho, Chiba-shi, Chiba;** The Institute for Atomic
Energy, Rikkyo University, 2-5-1, Nagasaka, Yokosuka-
shi, Kanagawa)

Dry ashing technique has been considered to cause
potential errors due to loss of elements by volatilisation
or by reaction with the vessel. To obtain an overall
view of elemental loss, the dry ashing was applied
to the standard reference materials such as Orchard
leaves(NBS) and Bamboo leaves. The ashing condi-
tion was as follows; The temperature varied from 200
°C to 800 °C. by stepwise heating and the duration
of heating at each temperature was 24 h. Concen-
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trations of 25 elements in a sample were determined
by means of atomic absorption spectrometry and
neutron activation analysis using a Ge(Li) detector.
The results obtained were as follows; (1) The losses
for alkali elements were dependent on crucible mate-
rials and sample species. The losses increased with
temperature and they were serious when a silica dish
was used. (2) The loss for mercury was found above
110 °C and simply increased with temperature. On
the other hand, chlorine, bromine, selenium and chro-
mium showed complicated patterns in which the first
losses occurred at 200 °C, no additional losses being
observed at each following step of heating between
200 °C and 450 °C, and they increased again above
500 °C. (3) The losses for arsenic and antimony
occurred at 200 °C, but any losses could not be ob-
served above 200°C. (4) No losses were detected
over the temperature range studied for alkaline earths,
rare earths, vanadium, manganese, iron, cobalt, zinc
and aluminum.
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Fig. 1 Relationship between peak height of chro-

matogram (Cl-, F-) and heating tem-
perature for pyrolysis

Eluent : 2.4mM Na;CO;3-3mM NaHCOg solution;
Meter full scale setting : 3 pmho cm-!; Flow rate:
150 ml h-1 (pressure gauge : 300 psi); Recorder
range : 1 V; Chart speed : 5mm min-!; Amount of

sample (tantalum metal) : 0.5¢g (Cl 14 ppm, F 38 ppm)

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

606 BUNSEKI KAGAKU

7 w bR RINCAF CTEE: + VY —FARED, &
INCA THEINIBIYRO 7 vt B ED X 5
T BYEZ Ak BN F+ VY —FARTITE 90
CoOXRFEALTKERESTELERYAV, MEYR
(100~500) ml min-! OFFH THEL IR 7. L DD Ftf
11 2-2 DOFEBIBIECE -, FRY Fig. 2 wind. &
RV 7 o LOBERIIV-THhF + ) Y —F A
£ 300 ml min-1 ) L C—EfE% R L. ZO/END,
HHOER TRRERLOKEBD gy 350 m] min-?
DF v ) ¥ —FARBCBMKSBETH L& L

90

~
S

e

o
(=3
L]

Peak height, mm

w
(=]

T~

10 Cl-

0 T00 200 300 400 500
Carrier gas flow rate, ml min™!

Fig. 2 Effect of carrier gas flow rate in pyrolysis
on peak heights of chromatograms of
chloride and fluoride

Carrier gas (nitrogen) was saturated with water vapor.
Conditions and amount of sample are the same as in
Fig. 1.

3.3 RNBD KEAF VBRE (CKB AT o7 b
I35 LABEMEDE(L

BN DR % BRI HBER LA LT 5 D, M
FEOBE, BN E LT 6mM REES VY ABKEA
VWichl, BBROKEA 4 VEBEIELTLIHAIDHEHD
T, REBEF Vv A LRBAKEF Y T ARRID, L
DAREA A VREBREXREL, ShbBERELRY
AvET7 it 1 v FERTHh 0.5pg ml-? igh
IO3RMLTREEL, 1A v2r=<t 25 2a0HEE
CRIETKREA 4+ VIBEOEEBYRNIC. ekRKCiEk
A4 A vE7 oAt F v, ThOLDBENThELR
0.5pg ml-1 /x5 X 5 iRl Lo o T e
Uiz, BIBE&HE 2.2 0RBIEFCHE L. O/R%Y
Fig. 3 @WiRr¥. AEA A VIREORLLIREKEZ 14
7u= /3 7REALTY, WA A vE7 ot

Vol. 30 (1981)

A A vDEKErr< 7T AWEBETELE LR LA
binkieote. Linl, REF MY 7L LREKEF
Dy A TCTHABINCREOEBRVBREERO L LR D
L, Bk A v ET7 A A v DI = T AE
— 70, | RN 2EEDHO Y- 2703 h, ©
DO E— 7 IBREOLENERC X b, FRFERFERFELCT
b, TOHEANRENBACELLIEY, HRLALDT5
TENBE IR, ZOBRFOEMC OIS
T35, RNEOHRLFHE L CHBEK LR CHEROKR
BETHIE, 20X BRBIB[EINTLI .

100F
= —— ot
F—
£
E
=
2o
= 50p
-
s
p-' A A ll
s e
0 8 9 16 1T
pH
Fig. 3 Effect of hydrogen ion concentration on

peak heights of chromatograms of chloride
and fluoride

Fluoride or
chloride concentration in sample solution, 0.5pg ml-1

Conditions are the same as in Fig. I.
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Table I Reproducibilities and recovery ef-
ficiencies of chlorine and fluorine in
the process of pyrolysis

Added (pg)tt Found (pg) Recovery (%)

Sample —— A 2

F- Cl- F- Ci- F- cr-

Standard solutiont — — 23.7 25.0 94.8 100
” — — 24.0 25.0 96.0 100

” - — 24.7 25.7 98.8 103

” — — 24.7 26.0 98.8 104

” —_— — 24.7 26.0 98.8 104
Average 24.4 25.5 97.4 102

Coefficient of variation (%) 1.75 1.78 1.75 1.79
T,0; 0.5ttt 25.0 25.0 24.0 25.0 96.0 100

” ” ” 24.5 23.7 98.0 94.8
” ” ” 24.0 24.5 96.0 98.0
” ” ” 24.7 24.5 98.8 98.0
” ” ” 23.5 24.0 94.0 96.0
Average 24.1 24.3 9.6 97.4
Coefficient of variation (%) 1.75 1.85 1.75 1.85

t 1 ml of standard chlorine and fluorine solution (containing 25.0
ug of Cl and F) was taken. ft Chloride and fluoride, in the
form of aliquot of standard chlorine and fluorine solution, were
added. 11t Appreciable amounts of Cl and F were not con-
tained.
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rine
Eluent : 2.4mM Na;CO3-3 mM NaHCOj; solution;
Meter full scale setting : 3pmho cm-1; Flow rate:

150 ml h-1 (pressure gauge : 300 psi); Recorder
range : 1 V; Chart speed : 5mm min-?

Table 2 Effect of sample mass

Sample Found Avera%c Cocflicient of
taken (p[:m) (p]::m variation (%)
® a F al F al F
0.5 12.0 12.5
” 11.5 13.0 11.7 12.8 2.02 1.83
” 11.5 13.0
1.0 10.5 13.0
” 11.5 12.5
” 10.5 12.5 10.4 12.6 6.38 1.59
” 10.0 12.5
” 9.5 12.5
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Simultaneous determination of chlorine and
fluorine in tantalum metal by pyrolysis-ion
chromatography. Wataru IsHmBasHi, Ryoji KikucHr
and Kozo YamMaMoTo (Showa Denko K.K., Central
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Research Lab., 2-24-25, Tamagawa, Ota-ku, Tokyo)

A method for the simultaneous determination of
chlorine and fluorine in tantalum powder {condenser
grade; particle size (0.07~0.15) mm} by ion chro-
matography combined with pyrolysis was investigated.
A Dionex Model 14 Ton Chromatograph with a Dionex
030170 anion separator column and 030015 cation
suppressor column was used. The apparatus for the
pyrolysis consists of a fused silica reaction tube (diam-
eter 30 mm, length 600 mm), a bubbler (volume 25
ml), a openning type electrical furnace (max. 1500
°C), and a platinum boat (12 mm X 10 mm X 60 mm).
Conditions for the pyrolysis and the ion chromatography
have been investigated, and the optimum conditions
were established. The recommended procedure is as
follows. Set the bubbler containing 20 ml of 6 mM
Na,CO; solution to the apparatus for the pyrolysis
and flow the carrier gas (nitrogen) first through the
water heated at 90 °C to saturate with water vapor
and then through the reaction tube at 350 ml min—1.
Put 0.5 g of sample powder into the platinum boat,

KAGAKU Vol. 30 (1981)

and insert it into the reaction tube electrically heated
at 800 °C (chlorine and fluorine are extracted from
sample, led to the bubbler with carrier gas, and ab-
sorbed in the absorbent, 6 mM Na,CO; solution).
After 15 min, transfer the absorbent to a 50 ml volu-
metric flask, add 20 ml of 7.5 mM NaHCO, solution
to the solution, and dilute to the mark with water.
Introduce a 100 pl portion of the solution into the
chromatograph (2.4 mM Na,CO;-3.0 mM NaHCO,
solution is used as eluent), and record the ion chro-
matogram. In the case of sample size of 1.0 g, the
detection limit was 1 ppm both for chlorine and for
fluorine, and the coefficient of variation was 6 % for
chlorine and 2 95, for fluorine.

(Received Mar. 3, 1981)
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simultaneous determination of chlorine and fluorine
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with pyrolysis; pyrolysis.
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