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A relatively large quantity of sample solutions have to be prepared for the radiochemical analy-
sis of solidified products yielded by a plasma melting treatment of non-metallic radioactive
wastes. In order to dissolve a sample of solidified products rapidly, a dissolution method with
microwave heating devices was applied. In a conventional method involving only external heat-
ing with various mixtures of acids (HNOs, HF, HCIO4 and H»504), a 0.1 g amount of the sample
was dissolved with difficulty. However, upon applying the microwave-assisted dissolution
method, a 1 g amount of the sample was completely dissolved in a shorter time. Thereby the
time for dissolution procedures was shortened to less than one-tenth. The present dissolution
method was successfully applied to blast furnace slag as a reference material to determine the
main elements with good precision.

Keywords : microwave heating; rapid dissolution techniques; non-metallic wastes; solidified
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Powder sample 0.1 g
100 ml PTFE beaker

HNO, 5ml
HF =~ 5ml

Sample

Heating Hot plate
200°C 2 h, 280°C 2 h

HNO, 5 ml
<—HF = 5ml €

HCIO, 3 ml Repetition

Heating Hot plate
200°C 3 h, 280°C 4 h

HNO, 2ml
<—HCIO, 2ml
H,SO, 3ml

Heating Hot plate
200°C 2 h,280°C5h

€—HNO, 2ml <€
Repetition

Heating
€<—HNO,

Measurement ICP-AES

Fig. 1 Dissolution procedure by external heating for
a solidified product yielded by plasma melting treat-
ment
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TObLOEHERIHV, SFAZ 713, HARGKHRIE
HEY)H ]SS 900-1 2 L7z, 72, BHBHEORELLT,
EE (60%, /NFAbF®, ), 7 v IbKER (46%,
AR, H5k), BIEFERE (70%, NFLER, ),
WEE (97%, ADGMER, ), BRILKEK (30%,
MEMSER, 45, ARK CGRRBRER) 2R L.

2:2 VAU OEMBER

<A 7 OHEMBIZIE, SANVAF—CE¥RFVH
ETOS900 # A L7z, ABEHFEIANA -2 ERT
NV T 0 BEE S BAR HPS-100 (REE 100 ml)
PHAL, MAB6MAEE/ Ty rEFO—%—IC
v ML, FECMEL 7.

2:3 A &

FEEE T I ATENSIIEE (ICP-AES) (B
B ICPS-7510) % HWT, WRIELAERE T O Si, Al
Ca, Fe, Cr RO Na 2 EBRLICE D B L7, REMR
M@, BETEesmHEBEER (1 mg/ml) (FIX
AR ZEEARLCHE L. ICP-AES OFERBEHT
F12kw, WIEIERHLAZTRAEITXTT VI VT, il
BIZ7—5 Y FHRA: 14.01/min, 75X HA: 1.2
l/min, ¥FxVJUX—HFA:07]/min & L7z,

3 MRLEZ

3-1 BREEORE

31-1 SERMBGEOER I ULOICEAEEDED
BIREL LTHE SN TV LBOHRE 2882, K
F 7L — bO&RE RGBS ARG Lo, BHL
B % Fig. 1IORT. ABolgtT7rrE¥—h—IC
BYORY, W#Es5ml, 7 v bAKEBE ml ZIMAT, &y
ML= MT2RMMBABEHLIL A, REBOWE,
HEaROCREOLEIRELZREE o/, CALEE
B L7, WEE5ml, 7 vIbKERES5ml, BIEFER 3 m
FMATIBEMALDY, BEBOBIRIVBH- 7.
HEE, ABOME, 7 bkERROBERERRZMZ TN
B 72, BBALTE Loz, HEE, WER2ml,
WIEFER 2 ml RO S ml ZFHML T, 2 FREBNBGE

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

THFIT4ANVE=F BHE, &F, PR 7YIATERLE L EEREREY O M 7 DRMAKE T Vv 5 REERE 53

Table 1 Analytical results of a solidified product yielded by plasma melting treatment of simulated waste

Analytical results (mass %, average value * standard deviation, n = 3)

Methods
Sio‘z AlQOs CaO FeO Na20 Cr203
External heating 89x02 9.4%0.1 13.7 £ 0.2 1.02 £ 0.01 0.63 £ 0.01
Microwave heating 89=0.1 10.4 £ 0.3 13.8 £ 1.1 1.06 £ 0.03 0.64 = 0.05
Alkali fusion 62.6 £ 0.4
Sample Powder sample 0.1 g {, $$IZ Table 11I/R L7z & 9 ICEBBELAKIZIE Ca B35
100 ml PTFE vessel CEENDID, BRI TERD-72bDEER OGNS,
e— HNO; 5ml ZhPEEEERWR I I L, FOBROKEFERNE &L UL
HF  Sml MR LTRSS T b7, Bl h B L%
Heating Microwsave 00 W(S WERE T B 2L EME L.
250 W(5 min), 4 (5 min), 1. 3 Y \
650 W(10 min), 250 W(10 min) 3:1°2 VA 7 OEhNEGEDEA ﬁﬁﬁ%@’i’ﬁ)ﬂ L&y
Cooling(1 h) BRELELT, v/ 7 0EmEoR AL LA, BAL
HNG. Sml 7o Fig. 2 1R, BB 0l1ga 770 Y REES
<— HF ° Sml MAERCEOIY, MBoml, 7vbkESE5m 2Nz
HCIO, 3ml THHSE, AMLRE EAZET L0294 7 0EOM

Heating Hot plate
200°C 1h,280°C 4 h

o HNO, 2ml o

H202 05 ml Repetition
Heating
<— HNO,
Measurement ICP-AES

Fig. 2 Dissolution procedure with microwave heating
devices for a solidified product yielded by plasma melt-
ing treatment
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AESIZE Wl L 7-ERBEZHY T 2BR{EWOHES
BELTHELIHERE Table 1D 2THIIRT. 0O
B, SLEMBEIZ L ARRE I —HLTEBY, WEkL
wML L b4 7 aBEMBEFHATLZEICLY, &
BEEOBEMEILERR (0.1g) 2#BEMT L5 EHMNTE
7=.

RIS, 1 BFHLHVORFE 1LoglIHWEL, BRRIZ<
A7 aikmésfH L -ERRELITo 7 25, WD
35282 100ml BRICHART LI ENTE.
DR, g B OBEREILERRE 2 BHT 5121, <17
OEMBAOBERPENTH S Z L5 h o7,

3.2 BIFRRXTTDOER

BIFAT 7L, $eSkEEET ORI, BRE N SEA
DOELUNOBSH, BIRETHARIKARI—7 ARDK
GEEDLFHEINENLDT, BOGERIIL RV
BEmME L L CAFURLAMD S b, HMEE S LK
FHERB BT 2720, BREBRECBY2BREXOLZVWI L
RHRTH-OIERALE. COBEFEAS ZIIHLT,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

54 BUNSEKI KAGAKU Vol. 55  (2006)
Table 2 Analytical results of Blast Furnace slag (JSS 900-1)
Analytical results (mass %, average value * standard deviation, n = 3)
Methods - ’ A —
SiOy AlOs CaO Fe Na Cr

External heating 129+ 0.2 435 +0.7 0.24 £ 0.01 0.22 £0.02 <0.05
Microwave heating 129+ 0.4 42.0 %25 0.34 £ 0.02 0.19 £ 0.03 <0.05
Alkali fusion 335%0.9

Certified value 329 £ 0.1 13.1+0.1 43.6 £ 0.1 0.24 £0.01 0.18 £ 0.01 0.002"

a) Non-certified value
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