
Degradation of Nitroaromatic Compounds and Explosives by Jim C. Spain, Joseph B. Hughes, Hans-
Joachim Knackmuss, United States.  Air Force.  Office of Scientific Research, United States. Defense 
Threat Reduction Agency, 2000.  Lewis Publications. 
Pages 1, 30 and 31.   
 
 

 
 
 

-• t ~ 

c o 
'!; , ~ 

t • , J -

H
~

.r
~
~
H
q
J
 
-
i
p
.
t
~
~

·~
<
f
.
~
H
~
 

@
=

 
f
g
~
i
~
.
l
l
~
~
!
 

~'I·.
~
~
~
-
~
t
1
~
~
~
~
 

'~I 
:n

il 
]
' 

.§
~
~
~
 

-
-
d
l
~
H
 
'
A
~

i 
~
2
 

."." 
'i!~i!.-2

~
_
=...:l!. 

.~
·.
e
-

~
=
~
~
 

i
l
i
~
 

~
~
 

~
~
l
:

~
~
I
~
i
i
~
.
 
~
i
~
~
~
-
I
~
~
i
;
1
i
t
 
~~ 

~ ~ .
,~~.; 

_ ... ;,.~ 
'"

,:: c
g

<:;: ~ 
J 

~
~

'i~:l! 
,
~
 

'\S-",,~ ~--,] .... 1i 
1:,_ 

~
-, ~ 

-
~.2-~ 

i
' 
Q,~ 

"
i! 

~
.
\
l
~
~

e 
~
~
n
!
 

~i!.l!.l!t!5".l!~e-l 
~ 

~" 
;~l·',r!=!·!ii 

!~,!i.~:~1
~,~1~ 

~I 
-

J
l
~
~
~
'
 

~ 
i!~ 

*
-
-

c
i1

"
!i

s'll 
" 

t
~
~
·

j
-~ 

iii 
~·-

'
E
.
~
~
;
i
;
,
"
"
~
 

~~;;-"~!i~Cl;' 
.. ~

i '''~ 
"''!!~~E 

~] 
Ii:'.!!.~ ~ 

~ 
.. "

.<
 '!OJ 

,l!; ,,:~~~ t
'~
1
1

-~' ~~ 
_~oi-

il~I~~J~i~
' 

ll
·lja.l!~,-~

._i;l-~ 
~~ 

.~ •
• ~ 

"
~
-

-
~
-

§ 
-~ 

." 
!i',-~~~U-'EJ/~~; 

1
"

.:5
 iL

.,' " 
"

i 
"'1!~1·~'" 

~-~,!I~-
~<l.~~' 

"!: 
~

~ 
~2,~,'1i'::~

~
i
:
:
~
H
,
,
~
H
~
L
~
I
~
~
~
 

~.:; 
1

_-=
-5

-
1 t~ ~ "x ~~".l! ~ q

<
 U

 
~'" L

~


.": ~
'~
~
 

~
~

.~
::;: .. il]-,-~I, ~ ~

il~.,E.l!::!:-~ ~ 
q
~
3
1
~
 

.5
E
d
~

!
i!-::.=~ 

~~
.€ 

",~
-
d
;
 

J
;
=
~
~
&

·~
f
~
~
~
~
~
I
I
!
 
~
~
~
4
~
~

'!
~
~
~
~
 

q 
~ ~Ii!! ~:U,;H"il ~ ~

H
 [~Ii:: d~-"i~ 

H
l
t
Z~ 

·!
~-!~l·t~

.~
!
HB~~'~1!'1il!~~ 

'",'~~l
"iHf"''' 

l
~
!
-
~
~

" 
!-~l

c
q

.
~ .. 

"
,
,
,
,
j
,
.
~
,
,
,
,
 
It,,l;! ,.d

' 
-U
~
:
I
~
-
r
 .... .L

l 
-

" 
~"'~

-~ 
_, __ li~~ 

_
~
 

.-=
; 

.:
-,

' 
.... ..; 

.<
-
<

s
 

~
<';A 

., '1·~,d
.~;.1 ! .. "

i
j
 ,"J" 

.1,"'1 
',

_
 

--
i
~
i
"
 

0
-

,-
j

5.l!~
~ 

E
l.'l· 

~
 

• 
_
~
8
!
~
 

~
~
 

:: 
e
_

-i
._

~
i
I
<
 

, 
I:' 

Laura
From CSWAB Files



 
 
 

 
 
 

2.2.3.3 Nstursl AttftnUlltion olONT 

Gr .. mn.Jwater at Weldon Spring OnInance Works in Missouri is cont~minmed 
with a DNT plumctl-Z> 8§ the result of surface spilhi of DNT. DNT l'OllLcntrat ions 
in the plume decrease in the duwngradient direction. In microcosms ~..,nstructed 

with soil from the si te and incubated fur 70 d~y s. alnMJst equal fract ions of added 
rdd iubbeled 2,4· 0NT wcre mincrnlilcd . U'lInsformcd 10 aminoni truto luenes. 
trn nsfonncd tu unident ified prOOucts, ur remained unchanged. Qnly 11% of lhe 
2.6·0NT waS mincrul i~ed. 61% was ullLhanged. and the rest WaS t ra nsformed to 
aminonitrololucl\CS and unident ified products. Altoough it was proposed that 
MNA of DNT may be suitabLe fur the Weldon Spring site ilttause of the miner· 
~Iilation of ONT,::.I the high propm1ion of nonspecific transformations is a nt'g' 
uti,'c consideration. Clearly. a ~-urnetaoolie population, possihly sustained lIy D 

AER06lC BIOO£GRAOATION Of' NITMAAOMATIC COMPOUNDS " 
large re!OCrvoir of more readily degradable earoon S<lU~CS (oftcn assnciated with 
TNT production plantJ;). was as active as the DNT·degrading population. When 
a population that reduces nitmammatic compounds is acti,'c at a contaminated 
si te. immollili/.ation of reduced metabolites could he an ahernatj,·c ~tratel!Y to 
mineralization if amenee of lo~ icity o f the reduced products can be establ ished. 
Itedu~-cd products of ONT are stiU lO~ic and do not bind as ""cll It> soil as the 
1IM>r"C thorouJihly studied TNT red uctiun products.'" 

The situation at BAAP is considerably different from lhat at Wcldon Spring . 
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a pofl\Ilauon thai rctIuces nltroammallc eompuun<ls IS acl,,·c al a conlamonalcd 
~ il e. immobilizalion of reduced melaholiles could be on alternalh'c slralcjlY 10 
mineralizalion if aMence of 101ic ily of lbe rcdu~ prOOllCIS can be eSlablished. 
Reduced I'roduclS of ONT are slilllO~ie and do IlOI hind as ... ·ell I" suil as the 
more thoroughly smdied TNT rcduclion I'roduCIS. '" 

The silualion al BAAl' is considerably differenl from 1hat at Weldon Spring. 
Waste malerials from the reprocessing of single·base pmpdlanlS ... 'ere dcposi1l:d inlo 
large in-ground waste pits. Si~ Wll-~IC pit •• each ffiUJ!hly 40 fl in diameler and 
ulendinj! 100 fl down to the water table. conlain soil heavily runtaminatoo wilh 
2.4-0NT. ,., One or the wasle pils is the source of a ONT-<,,,ntaminalctl groundwalcr 
plume. As 01 Weldon Spring. lhe first line of evKkncc for MNA is Ihal DNT 
cooccnlralions in the groundwater plume decrea~ in downgradicnl well s. 2.3-Dini
truloIucl'IC (2,3-0NT) docs no! dccrc3liC at lhe s.ume r.ue as 2.4- and U.·ONT. 2.]
ONT has 001 bttn dclllOll5lraloo 10 he t>iodcj!radablc and can thus he considered a 
conscn'alive lracer thai rcncclS lhe effects of abiotic processes. The much grcalcr 
dccrea5e in 2.4- and 2.6·0NT concentrations can lherefore be atuibutooto t.iological 
k,ivily. 2.4-DNT4cgradinjl bacteria have bttn isolatoo from monilnring wdl waler 
from the sile. and 2.4·0NT disappears .... ilh ~Ioichiomelric rclcasc or ni lrite from 
microcosms <:UllSlructcd with ONT-<:onlaminatcd soil fnlf" tbe sile. '" The ull<kr
.\.landing of the 2,4-0NT catabolic pathway taken wilh lal>oralory studies with soi l 
from the sileo disappearance of ONT from the moni tonng .... ells. and the isolation 
of bacleria able 10 dcgr.lllc ONT from lhe same ... ·ells provides c"Kkr",c lhat MNA 
might be appIical>lc al the si te. Stoichiomc:lric rclcasc of " ilrite demonSlrates com
rlctc mincrnlil.8tion of ONT which precludes formation of ~ij! niricanl amounls of 
amino compounds. MNA might IlOI he suilat.le fIX' hulk ONT i" the soil at BAAl' 
.... here 2,4·0NT occurs al cooccnlral ioos up 10 28% Ity ... ·cill h1. '~ 

2.2.4 Sequent'" AnaeroblcJAerobIc Stl'llteglH 




