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ABSTRACT

The characteristics of cyanide decomposition in aqueous phase by hydrogen peroxide have been explored in an effort to develop a
process to recycle waste water. The self-decomposition of H,O, at pH 10 or below was minimal even in 90 min., with keeping about
90% of HyO, undissociated. On the contrary, at pH 12 only 9% of it remained during the same time. In the presence of copper catalyst
at 5 g Cuw/L, complete decomposition of H,O, was accomplished at pH 12 even in a shorter time of 40 min. The volatility of free cya-
nide was decisively dependent on the solution pH: the majority of free cyanide was volatilized at pH 8 or below, however, only 10%
of it was volatilized at pH 10 or above. In non-catalytic cyanide decomposition, the free cyanide removal was incomplete in 300 min.
even in an excessive addition of HyO, at a H;O,/CN molar ratio of 4, with leaving behind about 8% of free cyanide. On the other hand,
in the presence of copper catalyst at a Cu/CN molar ratio of 0.2, the free cyanide was mostly decomposed in only 16 min. at a reduced
H,0,/CN molar ratio of 2. The efficiency of H,O, in cyanide decomposition decreased with increasing addition of H,O, since the self-
decomposition rate of H,O, increased. At the optimum H,O,/molar ratio 0.2 cf and Cu/CN molar ratio of 0.05, the free cyanide could
be completely decomposed in 70 min., having a self-decomposition rate of 22 mM/min and a H,O, efficiency of 57%.
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HCN + NaClO—CNC1T + NaOH 3)

FEAG FahEe ¢ Aopgaaintos 4Eel]

7 ol gme 2359 AAS T HesAY



BT <3 ARle] SifFE 5

AT L 2zt AMES Ealsit® e 4F
sAE EF3IY AMEdhE S 224 fr188EE
(halogenated organic compounds)e] AT 7154 0]
VOB ou) HYP-E MePsloiol FHr}?

2.2. IiElEA ASHY

Frslrae ERHHEME YT PRI F
2 AIAIZA organohalogen EHHES] A} 722 3}
oldAAre) HHE FHEE £ 9= A AR F5
£ w3 Qo

Rsde] 9§ ARtk a2 (6) (7)) U}
ehdt wiel Zo] 29 Z Y HeEEE FIHY
7] Y8 3% ol-& F/RVIE AT, F&0l2e 3
ABlrag] A Bl E £R18le] o]&8%gu] Bt
B2 g lslrAg Frlsiokshe @™ol o

H,0, + OH — OOH™ + H,0 @
CN"+OOH™ — CNO™ + OH~ )
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pH 10 without Cu
pH 12 without Cu
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Residual H,0, (%)
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Fig. 1. Effect of pH on self-decomposition of hydrogen
peroxide.
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Fig. 2. Effect of temperature on self-decomposition of
hydrogen peroxide.
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Fig. 3. Effect of pH on volatilization of free cyanide.

AR Zow AYY 4 o, e olF A
ool G4 £EAL olg T Aol F8e] pHE
]

CN™ + HOH 2 HCN + OH™ (11)

ofe} Absbdol wis) 844 bgigol anm A &
A & LGRst A3 gl Idsleae) wFEa) 2

Residual CN(%)

Init. Mol. Ratio

20 m HOJCN=05

® HO/CN=1.0

¥ H,0/CN=2.0

& HO/CN=40
1 L

0 5 100 150 200
Reaction time (min.)

250 300

Fig. 4. Effect of HO, on the non-catalytic decomposition of
free cyanide.
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Fig. 5. Effect of copper(Il) dosage on free cyanide decom-
position.
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Fig. 6. Effect of copper ion dosage as a catalyst on free
cyanide decomposition.
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Fig. 7. H,0, efficiency and cyanide decomposition rate at
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Fig. 8. Effect of H,O, on the catalytic decomposition of free
cyanide.
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