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Fate of Mustard Gas in the Environment
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Mustard gas behaviour in soil / agueous
solution
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Microbial enzymatic degradation of mustard
gas hydrolysis product - thiodiglycol
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Soil chemistry on contaminated site

10 5 160
140 -
4 | —_~
81 — g 120
£ S
- 6 g 3 :{ 100 1
o P o 80 O TDG
4 g 2] = @ TDGA
= O]
2 1. o 40
20
0 7 0 0
contaminated clean contaminated clean avg conterminated avg clean
300 60000
. 40
250 _ O Chloride 35 | , 50000
-I Series1 -
= 200 @ Sulfate 30 -
o b = 25 40000 -
oy s 20 - o)
-6 150 \I% 5 < 30000 -
b} 2
— 100 - 10 20000
O 5
50 1 0 : 10000 -
0 —i Contaminated Control Site C o j
contaminated clean site 1,4-thioxane 1,4-dithianein ~ 1,4-thioxane  1,4-dithiane

Contamonated Contaminated Clean Clean




Relationship between nutrients, pollutants and microbial physiology
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Microbiology on Contaminated Site
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Biodegradation Thiodiglycol in soils
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Impact of Thiodiglycol on Soil Microbial communities

PCA case scores
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Soil pH changes during DTG Degradation
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Overcome Constraints to Bioremediation-pH

control and aeration

Soil pH
OFRL NMNWHMOUL O N ©
Il Il Il Il Il Il Il

0 0.5 1 15
Mustard H concentration (log ppm/dry weight)

pH was low at contaminated site and
was negatively correlated to mustard
gas concentration

Aeration enhance
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Overcome Constrains to Bioremediation- Addition nitrate
enhance biodegradation TDG by soils from contaminated site

200

200

150 A
150 - >0

100 -

TDG ppm (x10)

o
—
ke
g 100 -
o —e—BFO01-1 5o | —¢—DU1A-1
50 - |

E —=— BFO1-1 + NO3 —=m— DO1A-1 + NO3

0 ‘ ‘ 0 ‘

0 10 20 30 0 10 20 30
Time (day) Time (day)

200
150 3 e

8 * \
=
kS
£ 100 - \-\-
a
o
o 50 —e— COM-1
[a)]
[ —u— COM-1 + NO3

O T T

0 10 20 30

Time (day)




TDG Degradation by Bacterial Consortium Isolated from

Clean Soil
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TDG Degradation by Bacterial Strain Isolated from
contaminated site
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Summary

é High H concentrations lowered the pH which in turn inhibited biodegradation. The optimal
pH for biodegradation of thiodiglycol (TDG), is pH 8.5.

é The high sulphate and chloride concentrations detected were attributed to the
mineralisation of H.

é The low oxygen and nitrogen levels observed in the soil inhibited biodegradation.

é Microbial communities were less diverse and active in contaminated soil than in clean soil.

é In clean soil, a consortium of three bacteria, Rhizobium sp, Achromobacter sp, and
Stenotrophomonas sp was needed to degrade TDG. However, a bacterial strain was
isolated from contaminated soil hat was capable of utilising TDG as a sole carbon source.

é Aeration, liming and fertilizing, should accelerate destruction of TDG.

é No degradation products, or degrading microorganisms, for 1,4-dithiane and 1,4-thioxane

were found in the soil. This was probably because of the low solubility and low
bioavailability of these compounds.
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