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Fig. 1 Digestion of coal ash by the open vessel

procedure

Sample : NBS SRM 1633a coal fly ash, 0.5g; 1:
Oxidant, HC1O 20 ml, heater dial position, 2-1 (170
°C); 2:Oxidant, HClIO4 20 ml, heater dial position,
2-0 (160°C); 3 : Oxidant, HNO3 10 ml+HCIO, 10
ml, heater dial position, 2-1 (170°C) (proposed pro-
cedure); After completion of digestion, the process
of evaporation is carried out at the heater dial posi-
tion of LO-2 (110°C).
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Table 1 Composition of main inorganic components

in coal and model ashes

Model ash

_— ~  Fly ash® Cinder® Clinker®

I II 1633a
SiO: 50 55 48.9 — —_ —
Al;03 25 25 26.4 24.0 18.9 20.4
Fe:03 10 5 13.4 5.5 6.9 4.4
CaO 5 5 1.6 5.4 4.8 3.8
MgO 5 1 0.76 0.2 0.2 1.2
K:0 2 2 2.3 1.5 1.5 1.0
Na;O 2 1 0.23 —_ — —_
TiO; 1 1 1.3 1.1 0.7 1.3

a) Denpatsu; b) Tohoku E. P; c) Denpatsu; Figures are ex-
pressed in wt %. These coal ash samples refer to Table 4.
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Fig. 2 Influences of the concentration of the
model ash and the effect of interference
suppressors on the absorbance of chromium

Cr:0.8ppm; Interference suppressor (12000 ppm) :
I Na;SO4, 2 K,;SO4, 3 NH(Cl, 4 none

KEHET 5 WREE OB 1zo\ T, NBS SRM
16332 DLEFHEX I EEERBEC L THBNSHEED
Z2v 1 EOMBTEY 7 =20 10 {SEAE IS 755
#, Table 2 WRT X5k, ~vrvAD) #HRTF
NTOLENELL 7 v AOBRESHEMI L 52, F

Table 2 Effect of trace elements on the determi-
nation of chromium

Recovery/ %
Element (compound) Addedt/ppm
A B C

As(HAsO,) 8 111 100 100
Ba(BaCl;) 8 128 100 100
Ce{(NH,4)2Ce(NO3) s} 8 107 101 102
Cu(CuCl,) 8 86 100 100
Mn(MnClI;) 8 100 99 100
Ni(NiClz) 8 56 97 9
Pb{Pb(NO3),} 8 65 100 9
Rb(RDbCI) 8 106 100 100
Sr(SrCl,) 8 110 101 100
V(NH,VO;) 8 94 104 100
Zn(ZnCl;) 8 82 100 99

t Cr=0.8ppm; A : Standard solution alone; B : A+12000 ppm
Na;SO4; G : B+5000 ppm model ash

KAGAKU Vol. 33 (1984)

BAFF L2 F AR EHEMT ek b, METE
DTFHPEELCIWM OB & LN TE .

RETHAML - 3EH O = F VKB R V- CER
L7 v AOREBROFER %Y Table 3 3. R¥Eh
CRRMECENZD 52, BEHIT 0.4~1.2ppm
OEHETELR—HL, BERENDS. 2oz LnbT
BHHALYEMT A Z ek b, ARIKOZESBR Y
DEBEZTHI LI, 7 avEBRRI R TS
BT EDNDB. KEOEHEMwRTS 1% RIVR
B3 0.08ppm Th oz IREMEKE LCHEB L
Zuailzea(VD) THBHH, 7readll) L2ea
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7o, AR 7w ARREFREBC VT, Bvb 2 e sl
DEBAR I > TELVREZDD S - EBRHLAT WS
R, RKEWOBRELHS X 5 cELWHERYELRTT
BHHF OB X > CEDOREENBEIN L300 L
Bbhs.

Table 3 Calibration of chromium in model ashes
by the open vessel procedure

Model ash
Cr/ppm
I II 1633a
0.4 25.2% 25.3 25.3
0.8 49.7 50.3 50.8
1.2 74.5 74.3 74.8
R. B. 1.3 0.7 1.2
t Recorder reading of net absorbance in mm; R.B.: Reagent

blank, which was measured five times by the scale expansion

322 WHIBRERE /e il NTEHIRERSIOBE
EERAS - —ERHCTHAET A s> TR RS
T ERAMBRTV B, & F LK SBE 0~2000 ppm
DR TERET LIRER, K5 0~200ppm Tl aic
WHELHEIML, Th ETiz—ELikot. kT2
METRECOWT 3:-2.1 AL CFANBE T
LA ERD Lhird - 7. BHARBEOLHCHAL
L-ARB R Y ERE S - — CRE LSS, e+
Vv A S TFHMEHAI YL T, € F K BEENEY
T3 RVELEEZRD L, =7 K5 5000 ppm iz
BWTEOBEME 0% D EwE L. 2807 o1k
1HEBRL 7 o bk v ER 2 S UERP I BIRAEREC
BT H5TEAHATES TRVI5Bbhs.

3.3 HELSHEEE
RO R A ToBE R 0.14M (1.5ml 60 %
HCIO,/100ml), #%Etix 2M (15ml 60 % HNO,/100
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B AREROCERABEC IV OB LY v & —,
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Table 4 1273 HRASBEOEEBEIFEMABTSRELY
DFEERE 2 TV 5%, HxERERZR.S.D)OE
AR, BERAARED, BRA-F-RIDWEDR
DHRIEEDEE LA Z VDT, HNERREEOENKE
Q7sBA, 1633a DR, DL 7 v AR EAL 1007
ENEh5 :Bbhs. BHRASREC X5 ERMECHT
LR AREDOCRMEOEIRYRDDH L R2~97% &
7o b, BERABETIE 2 v ALERK X o TROKDR
CWBZERRLTWA. RBERAEREC L% 1633a
D REHEH I O\ T DERARINBIC X 5 Bk R 189
+2ppm, MFHERERE 1% T, RERELAROER
D B,

Table 4 Analytical results of chromium
in coal ash samples

Procedure Procedure (
A B A/B)
Coal ash N e s X100
X RS.D. X R.S.D.
Fly ash
Joban 76 1.7 83 7.3
Denpatsu 89 1.5 97 5.3

Tohoku E. P. crude fly ash®’
coarse fly ash
fine fly ash

92
92
107 0.80 115 5.5 93
107 0.27 112 6.6 96
104 0.71 113 5.6 92
63 0.80 68 8.3 93
190 0.78 196 4.0 97
84 2.0 87 7.4 97
54 1.1 56 6.3 96

K-570

NBS SRM 1633a®?
Cinder, Tohoku E. P.
Clinker, Denpatsu

[X NS I - S O I )

a) Coarse or fine fly ash was separated from crude fly ash, and
fine fly ash met the requirements of JIS fly ash. b) A sample
prepared for the evaluation of the analytical techniques for trace
elements in environmental materials by the Environmental Agency,
Japan in fiscal 1982. ¢) NBS certified valuc was 19646 pg/8.
Procedure A : Open vessel procedure; Procedure B : Sealed vessel
procedure; N : Number of samples; X : Arithmetic mean in
ppm; R.S.D. : Relative standard deviation in %

bz, AMERFTICYRLY, RBORMEZ VW
oo B8k hERKR S, BEAR (B) BEEH
BAXNRER, RLBENGR)RAFRMCEIB@ILEL
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Determination of chromium in coal ash by
atomic absorption spectrometry after wet diges-
tion. Eijiro KamMaTa, Ryozo NAKASHIMA, and Shozo
SuiBaTA (Government Industrial Research Institute,
Nagoya, I-1, Hirate-machi, Kita-ku, Nagoya-shi,
Aichi, 462)

In order to determine trace amounts of chromium
in coal ash by atomic absorption spectrometry, two wet
digestion procedures were examined. In procedure
A, the sample was first treated with a mixture of hy-
drofluoric acid and nitric acid and then digested with
an oxidation system, nitric acid-perchloric acid, in an
open PTFE vessel at the temperature of below 150 °C.
Chromium in the digested solution was determined
in a fuel-rich air-acetylene flame by an addition of
12000 ppm of sodium sulfate as an interference sup-
pressor. The recovery of chromium in the coal fly
ash sample of NBS SRM 1633a was 97 %. The relative
standard deviations were 0.78 % for the sample of
16332 and less than 2 9 for the other samples. In
procedure B, the sample was digested in a sealed PTFE
vessel with nitric acid-perchloric acid and then with
hydrofluoric acid. The excess hydrofluoric acid was
masked with boric acid. Chromium in the solution
was determined in a nitrous oxide-acetylene flame
without an interference suppressor. The recovery of
chromium in the sample of 1633a was 100 %. The
relative standard deviations were 4 % for the sample
of 1633a and in the range of 5 to 8 % for the other
samples. This higher value of relative standard de-
viation was caused by the fluctuation of the absorbance
of chromium in a nitrous oxide-acetylene flame. An
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addition of interference suppressors to the solution
obtained from the latter procedure was shown to be
ineffective on the stabilization of absorbance. Although
the recovery of chromium by the open vessel procedure
could not reach to that by the sealed vessel procedure,
chromium in the solution obtained from the open vessel
procedure was determined with higher precision and

Vol. 33 (1984)

sensitivity (1 9% absorption=0.08 ppm Cr).
(Received August 30, 1983)
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determination of chromium in coal ash; atomic absorp-
tion spectrometry; wet digestion of coal ash.
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DIMZZ, ZWE INRTWB98, FoRREL S
REEHECE L TMEREY 7Y v 7 (2.5~3.51/
min) TOKRHD TR TWBIDDA LAY P46z
7% 75— (LIF Hi-vol tBEEE) 2HAV2 X5 7%E

*HRRAEFAR : 950-21 H\RF R E M
314-1

i

MEY V7Y v /el T5 EWEN kI h T
W X, v 7Y v i T RAE S BRI
AL TKENRE TS L OIHEOY L5528, ToBMY
RBRFIBE IR TWicw. BELIZZ AL AKCDOW
TRHZT, ETOMANE R0 T#ET 2.

2 BERURE

2.1 X =

KREIERE : HERYUERY MVU-2 B1g&7 <1 ¥
AKEBRALEE
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¥ FKEREYER (1000 pg/ml) 2 v, @EARICKT
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