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Tablel. Integral rate constants (equivalence based) for compounds with diverse functional groups at

initial concentrations < 50 ppm.

Compound M, n 10%°k, | Compound M, n 10k,
g/mol | eg/mol | I/min g/mol eg/mol | I/min
Urea 60.06 |0 0.36 4-amino-pyridine 94.12 20 147
oxalic acid | 126.00 | 2 0.38 acetic acid 60.05 8 154
dihydrate
Nitromethane 61.04 |8 0.63 sucrose 34229 | 48 155
Sdlicylate-Nasat | 160.10 | 28 0.73 Methylphosphonic acid | 96.02 8 1.56
formic acid 46.03 |2 0.73 2,2'-thiodiethanol 122.18 | 28 171
Triethylamine 101.19 | 36 0.76 1,4-dioxane 88.11 20 1.94
DMSO 7813 | 18 0.79 ethylene glycol 62.07 10 1.95
DIMP 180.18 | 44 1.26 formamide 45.04 5 201
Na-EDTA 372.24 | 39 134 Nalauryl sulfate 288.38 | 72 2.32
4-chloropyridine | 150.01 | 21 143
HCl

*Conditions: T= 100°C; [HsPO,]= 0.0574 M; [S,0g ] = 0.245 N; 0.3 cm? Pt wire catalysis.
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Figure 1. The domain of operation of DCO at T= 90-100°C falls on the extrapolated rate of formation of
the sulfate radical anion. More concentrated organics are destroyed at higher rates than dilute
organics (concentrations < 50 ppm), because of the accelerating effect of intermediate free

radicals on peroxydisulfate activation.
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Figure 2. One of five, 2-m tall, 75-liter hydrolysis (or oxidation) vessels at LLNL’s pilot-scale waste
treatment facility. Rapid hydrolysis of mixed-waste chloro-solvents to produce water-soluble

products was demonstrated here and in same scale laboratory systems (Figure 4).
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Figure 3. Schematic of pilot scale process tested at LLNL on wastes based on 1,1,1-trichloroethane
(methyl chloroform). Pre-hydrolysis converts very volatile chlorinated solvents to water-

soluble products, which are then oxidized at atmospheric pressure in a series of three CSTR's.

Figure 4. Pilot-scale laboratory unit used in destruction of trichloroethane (TCA)
solvents 15 kg/day. The 60-liter hydrolysis vessel (left) converts TCA into
water- oluble species, which are oxidized in a three-stage CSTR system
(right). Data from this systemis presented in Table 6.
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Table 2. Oxidation rates (scale factors) for compounds at high concentrations.

Compound Rate, kg/m*-day Percentage destroyed at rate
2,4,6-trinitrotoluene 132 >08.8
Kerosene 186 >99.97
Triethylamine 205 >08.8
Dowex 132 >99
Ethylene glycol 432 >99.93

Table 3. Oxidation of kerosene (predominately dodecane) at 90 °C.

Time, min Oxidant added, Carbon Residual Carbon, Destruction
Equivalents determinations, g-C extent, %
ppm-Wt C
0 0 59060 3.17 0
70 14 13 0.00073 99.97
140 2.8 0.27 0.00029 99.99

Table 4. Oxidation of Chloro-solvents by peroxydisulfatein sealed vessels.

Chloro-solvent Extent of oxidation after 1 hour
Perchloroethylene 0.991
Trichloroethylene 0.996
methylene chloride 0.991

Chloroform 0.967
Perchloroethylene/chl orof orm mixtures (50%) 0.991




Table 5. Results of DCO treatment of low concentrations of PCBOs (45 ppm Arochlor 1242) by

oxidation in basic media, and by oxidation following hydrolysis pretreatment. Analysisis

by EPA method 608; Analysis by Centre Analytical, Inc.; *corresponds to limit of

detection. Values arein microgram/L (ppb).

Compound Oxidation #1: Excess oxidant, 4.5 h hydrolysis, | 48 hr hydrolysis,
1M NaOH 85-95°C for 1 hr Two 100°C oxidation | 100°C oxidation
samples for 1 hr for 1 hr

monochlorobiphenyl | <0.65* <0.5* <0.5* <0.5*

Dichlorobiphenyl <0.65* <0.5* <0.5* 3.47

trichlorobiphenyl <0.65* <0.5* <0.5* 2.37

tetrachl orobiphenyl <1.3* <1.0* <1.0* 7.08

pentachlorobiphenyl | <1.3* <1.0* <1.0* <1.0*

hexachlorobiphenyl | <1.3* <1.0* <1.0* <1.0*
heptachlorobiphenyl | <1.9* <1.5* <1.5* <1.5*
octachloro-biphenyl | <1.9* <1.5* <1.5* <1.5*
decachlorobiphenyl | <3.2* <2.5* <2.5* <2.5*

Table 6. Experimental and theoretical destruction of waste (base-hydrolyzed trichloroethane) in
three-stage CSTR T = 90°C; V = 15 liters per vessdl; flow = 0.10 liter/min; process model:
rate = k, [$,05°]

Parameter Experimental Process Model
Concentration of waste input 011 M (0.11 M)
CSTR #1 output 0.0061 M 0.00701 M
cumulative efficiency 94.45% 93.6%
CSTR #2 0.0006M 0.0005 M
cumulative efficiency 99.46% 99.59%
CSTR #3 0.0003M 0.00003 M
cumulative efficiency 99.76% 99.97%
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