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Dissolution of **Cl in Graphite Sample
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Abstract ;

In order to minimize radioactive wastes, it is necessary to analyse *

°Cl in graphite

during reactor decommissioning. The dissolution method was set up. The mixed solution of

H,SO,, HNO; and KMnQO, was used to dissolute graphite samples.

The chemical recovery

rate of the dissolution method was more than 89. 38 %.
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Fig. 1 Scheme of graphite sample dissolution equipment
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Table 1 Reaction results of graphite and acids

A1 25 o S AT
T2 19 ol 28 B e g5
(Mass of (Experimental
(Types and amounts of acid) (Results)
graphite) /g conditions)
0. 10 F 7k (Aqua regia) ,20 mL 2200 C i A (Undissolved)
0.11 % H2SO;:15 mL, ¥ HNO;:5 mL 200 °C B b AR (Undissolved)
0.11 e Hy SO, :15 mL, % HNO; ;4 mL, 2200 C FE S R 7 (Undissolved)
H;O;:1 mL
0. 10 W H,S0, ;15 mL,#& HNO;:4 mL, % it (Room Ff i A% (Undissolved)
e HCIO, :1 mL temperature)
0.10 #e H, SO, :15 mL,# HNO; :4 mL, 2200 C I 30 min, B T TR B AR D
#e HCIO, : 1 mL (Dissolved after heating 30 min and the solution
became yellow-green)
0.10 # HzSO04:15 mL, ¥ HNO; :4 mL, ~200 C ol VS R TR IR IR
KMnO; : 1 /B (A small) (Dissolved and the solution became deep yellow)
0.10 # H,S0, :15 mL,# HNO;:2 mL, 2200 C F A 30 min. BE SR R R IR E G
KMnO, :0.015 g (Dissolved after heating 30 min and the solution

became light yellow)

0.10 e H,SO, :15 mL,KMnO, :0. 037 g 2200 C FE & A (Undissolved)
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A ERRIER NG AR R TIA CL 5% m W OR
e CL A, DRI A T A SR R O 1 ok Tl TR
A KMnO, 1R A R AE Ry A1 850 i i 7 i
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MR SCHRRLS T4 2R R — w8 5 A
Ivi) 5 1) JC AL R S N - SE B 25 SR 81 T 36 2, ARG 2
GEOL N 0.2 g A1 SR AR 8 VA IR ARSI
£ 20 mL ¥ HER 5 mL WRSERIE R TCHLER .
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Table 2 Results of graphite dissolution with different volume acids
A1 5 T SIS A
V(i H.S0,.)/ Vi HNOy) / 4521
(Mass of m(KMnQO,)/g (Experimental
ml mL (Results)
graphite) /g conditions)
0. 20 15 2 0. 037 200 C gk 15 ho BN
(Undissolved after heating 1. 5 h)
0. 20 15 4 0. 037 2200 C 2y 1/4 KGR
(One quarter of sample wasn’t dissolved)
0. 20 15 5 0. 020 2200 C FE A% (Undissolved)
0. 20 20 4 0.038 2200 °C JnFA 1 b Wb R RTE BT A
(Little sample wasn’t dissolved after heating 1 h and
the solution was colorless)
0. 20 20 4 0. 035 2200 C T 2 by — /R AT
(A small grain sample wasn’t dissolved after heating 2 h)
0. 20 20 5 0.039 2200 C BT bR R R A
(Dissolved after heating 1 h and
the solution became yellow)
23 A BRI SR AR
Table 3 Results of graphite dissolution under different temperature
A1 2R T i
V(i H,SO.)/ V(i HNO;) / T BE i i) ELE S
(Mass of m(KMnO,) /g
mL mlL (Temperature) /°C (Heating time) /min (Results)
graphite) /g
0. 20 20 5 0. 037 120~140 60 FEARR
(Undissolved)
0. 20 20 5 0. 037 150~200 40 FE G e RV R
(Dissolved)
0. 20 20 5 0.037 150~200 70 i 58 4 T

(Dissolved)
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Table 4 Results of graphite dissolution with different KMnO, mass
A1 28 0T i iR B T (]
V(i H, SO,/ Vi HNO3)/  m(KMnO,)/ gkl
(Mass of (Temperature) / (Heating time) /
mlL mL g (Results)
graphite) /g C min
0. 20 20 5 0.012 2200 120 25 1/4 FERATE
(One quarter of sample
wasn’t dissolved)
0. 20 20 5 0.010 2200 90 25 1/6 FE bR
(One sixth of sample
wasn’t dissolved)
0. 20 20 5 0. 020 2200 60 FE 5 58 R
(Dissolved)
0. 20 20 5 0. 031 ~200 100 B: il 58 22V fife
(Dissolved)
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Table 5 Effect of N, speed on graphite dissolution
8 T BE in A4 B [
V(i H,SO,)/ Vi HNO3)/ m(KMnO,)/ v(Ny)/ 2t
(Mass of (Temperature) / (Heating time) /
mL mL g (L +min~ 1) (Results)
graphite) /g T min
0. 20 20 6 0.019 2200 ~2 120 25 1/5 FEM R
(One fifth of sample
wasn’t dissolved)
0. 20 20 6 0.019 2200 0.1 90 FE LA R
(Dissolved)
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TR 6, H13£ 6 25K Al 1,20 mL ¥k H,SO, +
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Table 6 Results of different proportion of graphite and liquid

A1 28 0T i ST
V(G H,S0,)/ VO HNOs)/  m(KMnO,)/ 2R
(Mass of m(NaCD /g (Heating
mL mL g (Results)
graphite) /g or not)
0. 20 20 5 0. 023 0. 041 2 %3 A Ny o B 5 il
(Heating) (Dissolved with passing into Ny slowly)
0. 24 20 5 0.023 0.057 P SCRE 1 h J5 3 No o A R 8 8RR
(Heating) ~ JJ; 1.5 h J5 45 (L Jin# . b dh 58 2 08
(Little sample wasn’t dissolved when
passing into N after reacting for 1 h.
Sample was dissolved when
stopping heating after reacting 1. 5 h)
0.26 20 5 0.023 0.042 2 R 1.5 h 53 N B i R
(Heating) (Passing into Ny after reacting
for 1. 5 h and sample wasn’t dissolved)
T OAEEST CLREIEE
Table 7 Recovery rate of Cl™ in graphite sample
ZEE:_Voiv=3 i (NaCD / Wi CL™ it E W P CL &t Cl [l i 3%
No. (Mass of (Mass concentration of Cl™ in (Mass of Cl™~ in absorption (Recovery rate
graphite) /g e absorption solution) /(mg + L™1) solution) /mg of CI7)/%
1 0.21 53.50 85.933 1 30. 25 93.19
2 0.22 51. 39 77.420 6 27. 87 89. 38
3 0. 21 53. 00 87.616 0 32.07 99. 72
. Chem, 2007, 3(273): 677-681.
3 & 1@ [2] TAEA. Derivation of activity concentration values
AT VR B+ VR 2+ KMnO, 7R 2 for exclusion, exemption and clearance[ R]. Viena:
TN T8 VoD IR A e R IAy”V*V fOf;rgm W Lobing o 1 a1l
fife X CL i e DR A2 i - I il 5 51 A SR hanford reactor graphite; PNI-6769, UC-511 [R].
PRI . SRR AR A3 KT 150 °C N, USA: Pacific Northwest Laboratory, 1988.
P ZY 0.1 L/min B, 20 mb 3% HoSO 5 mL ¥ 14y pmwmse a0, %, mom R @ s
HNO, 4 0. 02 g KMnO, #9ZEHLIERAT 0. 2 g £1 587 O L NI AT Fe WA HHBO LT ). 8T R
Cl™ k2 Mg R T 89. 38%4., 24K 1996,6(30) :509-515.
[5] Hou X L, QOstergaard L F, Nielsen S P. Determi-

5l
decommissioning[J]. Anal Chem, 2007, 8 (79):
3126-3134.

nation of in nuclear waste from

S % Lk

[1] Fréchou C, Degros J P. Radiological inventory of

reactor

irradiated graphite samples[J]. J Radioanal Nucl





