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SUMMARYs  fn azoount 1s given in this Note of two trimls that have
been nerformed according to the Ethyl Corporztion procedurs
for the Jeconlamination cf sludge by weathering and of one
4rial in which potassium permangannte was used as decontanminant,
Effccuive decontamination was not achieved in any of these
trinls,
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It is necessary for 0il Companies to remove sludge from leaded
gasolins storage tanks from time to time. The disposal of such sludge
presents an increasingly difficult problems This sludge is contaminated with
T.E,L. and othor organolead compoundd and any technique of disposal of
the sludge must inelude effective decontamination,

Stardard practice to date has been to bury this material but snace
for "purial grounds® 18 difficult to find at some refineries, Ethyl
Corporation have recommended 2 method of disposal in which the sgludge
is allcwed to "weather! in the open for a few weeks and it is claimed
that decontamination is thereby effeeteds This Nots sutlines the Companyv'd
experience with ths "woathering" technique and with a proposed method
involving decontamination of the sludge by treatment with potassium
permanganate, Neither method appedrs to give satisfactory results.

SAING

2.1 Frocedure recempended. by, Bthyl.Coxrporation

During 1960, Ethyl Corporation published a procedure foi *he
decontamination by weathering of sludgo from leuded gasoline sturage
tanks., Eesentially, thls preocedure involves spreading tic sludge in
a layer of not more than three inches in thickness on the ground, The
site sclected may be bare ground or it may be covered with grass ox
with concrete, It must be fairly smooth and sufficiently well drained
to prevent water-logging and should be so located thay air cen circulate
freely over the surface of the sludge,

It is stated that the spread sludge mst be left for et least
four weeks, after which 3t mar be “reated as any other non-toxic weaste
material, Tha four week period applies when the ambient temporatvre
is asbove 32°F,, and during this time exposure to the suu is stated to be
desirable but not mandatory. The safety precautions deemed rto be
necessary are also given. '

Bthyl Corporation provided figurcs showing reductions in totel
organic lead as below:-
Four inches thick paich ‘Be3 pepeite to 0.3 popems in 31 deys.
377 p.p.Be to 19.6 popem. in 42 duys,
Two inch thiek patch 38.2 p.pstas to 0.6 pepan. in 71 duys.
.56 pepalc to 2,7 PePsM. in 42 days.

In cach of thege cases, valuer ave glven separately for T.E.I. awd
"other orgenic lead®™, those for Tother organic lead™ being louw and
approximately constant in easch of these four wriels. The romarkable
reductions in the total orgamolead content of those sludges are dus
the reduction of the T.E.L. content in each case,
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Attached to the ocopy of the procedure for decontamination by
weathering, received from Ethy. Corporation in 1960, was a copy of
their Analytical Procedure MNo,192, Thie is a method for the determina-
tion of organic lead compounds Iin gasoline storage tank sludre, in which
tetraethyl lesd and ®other organolead compounds® aré detsrmined separately.

Investigations in our laboratories showed that this method did not
differentiate quantitatively between T,E,L, and triethyl lsad salts.
Ethyl Corporation were approached in mid-1961 on this point and in August,
1961, we receiwed their reply acknowledging that ocur findings were correct,
but stating that their Analytical Procedure No,192 was appliocable only to
samples: containing less than 10 p.p,m. orgeanic lead, They also sont a
copy of "Determimation of tetraethyl lead and ite decomposition nroducts
in gasoline storage tank sludge® which comprised four analytical procedurds,
RA%, WD¥, 2CM and YD®, Procedure "D* was the same ag Analytical Methcd
No,192; but with a mmber of footnotes which had not been on the previous |
version, Procedures M"AF, "BF ang %C® together encble the tetraethyl lead.”
triethyl lead and dlethyl lead contents of & sludge to be determined.
We have found these procedures to be reliable and have used them in scms
of the more recent work reported below, These methods have besn of greet
value to ug.

Barly in 1961, a triel was caxried out at a Mobil 041 depot at
Haut-Indre, nsar Nantes, in which sludge from a leaded gasoline storsgs
tank was allowsd to "weather%, Periodic detarmineticns of the totul
organic lead oontent were undertelen by Octel-Kuhlmann at Paimboeuf. fThe
analytical metiod used consisted of extraction of the asludgo with banzene
followed by destruction of the organic matter and gravimetric determination
of the extracted lead. Ths remults obtained ars tabulated below:e

Reguits of Apalvses During the Trigl st Feyt-Ingre

] Exposure tims : Total organic lead,p.p.m. !
| " 7a Temoved from tank : ) 196 T
¢ One month P 200 y
5 4 days ' : 80 i

50 dayw : : 170

60 days ! 20 !
¢ 80 dayn . 110 . i
| 90 daya ’ 140 .
t 100 days, { 150 ‘

100 dayfl, after mixing | 3450 !

110 days i 140 ;

11C days, after mixing j 200 !
! 120 dayse ? 1.40 '
;130 3ays _ 200

<. . S e e St et & e rs———— . o S
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Thus, “here wes no significant reduction in the organic lead content
of the sludge after weathering for about four months, This is certainly
‘neonsistent with ths oldima made by Ethyl Corporation.

This trisl wee started during the first week in September, 1961, |
The sludge used was taken fyom a tank of 96,000 barrels capacity that
had been used for several diffsrent grddes of gasoline, The amount of
alddge in the tank wds rather lesa than had been axpected,

The site selected for the weathering trial wes a grussy mbch a few
feet outside the bund wall of the tank, Tha tank wms washed down with
water ard the washings pumped {0 the weathering site, The axcess liquid
soon dimappeared, mainly bty natursl drainage, The sludge wms then transw
foaxred to the weathering site by wheelbarrows and spread in a layer
about two inches thick, The total ares covered wes about 20 yards by 10
vards and of this, an area about four yards square was roped off separataly
ard used as the test area, Half of this was raked over osnoe per week amd .
the other half remained unrsked, o

The weather during the period of the trial was typical of the Fnglish
autumn and the temperature did not fall below 32°F, at any time during this
period,

Duplicate samples of the "weathered® aludge were taken periodically
by Esso for analysis by {hemselves and by this Company in order te follow .
the progress in decontamination, each sample comprising portions from a
mumber of different positions on the site,

The samples taken on the 14th, st and 28th days that were submitted
to this Company were extracted with methanol according to Ethyl Corporation
apslytioal oprocsdure PAY and the extract was divided into two parts, The
total orgaric lesd content was determined separately in each portion - on
one by the Bthyl Corporation anmalytical procedure "B® and on the other by
s method developsd in our laboratoriss in which the organie lead 1is
convertad to the inmorganic state and then determined by a mixed colour
dithisome method at pH = 9,0,

"he other samples received were divided into two parts, One pert vas
anslysed by the 2thyl Corporation procodures ®AF and ¥BY¥, . Thq othor
pordion was axtracted with a solvent comprising 5 parts by volume of
pethanol and 2 parts by wolume of cerbon tetrachloride, The lsad in tThe
axtyaot vas then sonverted to the irorganic stata and determinad by the
ajred colour dithizone method,

It oan bs msenm from Table 2 that the rosults obtained by two methods
wsys in matisfactory agreement on most, but not all, of the samples,
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Exposure | _____Raked Portion s i2k0d Portlon .

time Ass.0ctel | Et‘mr' 1 Corps | hss, Octel | Ethyl Corp, |
Frig‘daqu imethod | method mothod | method

} .

From tamk | 149 159 165 164 ! :

L | 228 207 167 167 !

2 : 172 156 135 132 §

A 182 184 202 188 ;

1 7 bo156 162 150 161 »

b 13 191 L1315 156 |

-l b118 170 109 . 138 |
128 o101 138 94 144
- L Tes 1 185 {93 173

i &6 { 80 ! 87 | 83 7L :

;98 P86 1 gy S S B 4 ;

Certain samplss taken during this trial were anslysed by Dthyl
Corporation procadures "AM, #B" ard "C" in order to determine the
relative amounts of T.E.L. and other organclead compounds present in
the sludge, The results obtainod, exprecssed as pe.p.m. T.E.L, by
weight, ars given in Table 3,

ABLE

{
B, ] |
2 - - i - 12 20 ( 132!
14 . 159 32 1 190 | - - | -
pay ‘16 9, 170 129 9! 138
28 {ooLs 9 138 112 3R 1441
| s 18 | B 68 8 76,

Thus, it was shown that the bulk of the crganclead rescnt in the
sludge was present as tetraethyl leade This 1s consistent with the
regulte reported by Bthyl Corporstion but the rate at which the T.E.L.
dlaappeared from the sludge ¢:ring the weathering process was very slow:
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Ths claims made by Ethyl Corporstion for the rate of decontamination were
clearly mot substantiated; despite the fact that the conditiona under which
the trial was performad were well within the range of conditions laid down
by Ethyl Corporation. : :

DEGONTAMINA BY POTASSIUM PiRMA INA ACETO!
3.1 laboratory experimentel worik
3.1.1 Iregtmont ol sludge with varioug deconteminants

In October, 1958; Sdles Manager, requestod an imvestigation ihto
the possibility of chailcs) decontamination of sludgo from %e’dod gasoline
storate tanks, Laboratory trials were carried out in 1959 1/ ad a
regult of which it was concluded that ths use of potassium permangamate
and acetone might be the answer to this problem, In this work, ths
effectiveness of decontamination was essessed by measurement ol lsad-
jin-air concentration above the troated sludge and the use of potassium
permangenate arxxi acetone reduced the lead-in-air valuss to szero. MNo
analyges for orgonic lead content, before or after trcatment, were
carried out.

It was recommended that this technique be investigsted furthor
and a ficld trial was eventually organised in 1961 (Section 3.2, below).

Meanwhlle, other relevant leboratory investigations into the effcct
of potagsium permanganats have been carricd out.

After the Ethyl Corporation methods of analysis were made availstle,
they were used to examine sludge that had been treated with potassiux
permanganate in the laboratory, Two samples of sludge were taken anc
two trisles were performed on each, In each trial, 25 g, of thc sludge
was treated with 5 ml, of acetone and a wsighed amount of potassivm
permenganate, It was then shakon for two hours, Hydroxylemine sulphato
and methanol were then added and the mixture shaken again to destroy the
excess poermanganste and simultaneously axtract the organclead compomnic,
The extruct was analysed aczcording to the analybical procedurss "B and ¥C¥
end the regults are givsn in Table 4, '

KE 0009776




leboratoxy
_ Before R " I
! ;.;zgmm____mem' ; Aim.&mm R
' i Tovel organic ; ’ ~. Total organo
Sludge load &8 popems| Wee TiB.le | 1ead as  lead as
| saple T.E.L. R4n0c.2. p.p.mér .po3, T.E.L. | pepoits T.E.L. !
i !, i Rk } 1
LA ; 207 1.5 54 * 163 |
, 207 Re5 63 ) 157
: ‘ : i !
B | 80 1.5 33 | gl | 64
; 80 | 25 1 A4 38 ; iR !

These results show that the organic lead content of sludge is
considerably reduced by the type of treatment, but that more severe
corditicns and longer reaction times would be needad before the sludgo
could be regaxrded as “decontaminated®,

It may be noted that the values obteined for "othor organo load®,
1.5, dlethyl lead and triethyl lead compounds, are much higher proportlons
of total organic laad than wes the czse when samples obtained dquring the
vaathering trial were anelysed by the same technigue,

It was arranged that a field txrial of the tachnicue of decontaninntiniy
by potassium permanganato should be undertaken at Fawley, using some of
the sludge from the same storage tank as that used in the weathering trisl.,

A concrete mixer was charged with about 600-1b, of sludge, a sample
cof which wes taken for dotermination of its organic lead conternt, The
sludge wos mixed and a lcad-in-air test was made by samplirg the atnosrhere
inside the mixer berrcl.

The attemptad docontsmiration was carried out im tvo stages, Firstly,
e slurry of 6=~1’bo of potassivm parmanganate in 2-gallons of asctonec was
tdded, foliowed Sy oy mixdng for 48 mimutes, Seoomﬂly, a furtber &-lb, of
potaassiom pem»mgamte iz l-gallon of acctoms was added, followed by &
rixing Hr & Lurther 75 mimztes. The contente of the mixsr were then
lowed to stand oworndgbt. The aludge becewe a2 darkes brown colour
during dhe psrmanganate testment, possitly due % the oxidetion of forrous
iron tc the farric state, but the additiom of the comparstively small
volampes 2 scetons did not result in a sepasrate liguid rhase av any timz
during the trial, Tt wes znot ro ‘mible, therefors, to asee whethor or mot
axocessd permenganate Wig Iresent

KE 0005777




5e

-] -

load~in-eizr tocsts were mads inside the mixar and samples of sludge
wore taken for organic load determination st the end of esch stags and alse
fter standing oversight. The resuits obtained axre given in Tahle 5.

1, Befeore treataewd > 147 ,
2, After first stage 12.5 159 :
3. 4fter second S‘b&ge! 3 &
Lo fter standing

ovemJ.ght £ 1 48 i

mixer of sludge =8, :
% Segale ' M&W
|

The3e results indicate a rapid reduction of the organic lesd
content to about onc third of the original level, but not cown to a level
that would indizate satisfactory decontaminetion, despite the vaery low
lesd-in-air concentretion that was achievod.

It is well knowm that all organclead compourds are thermally
enstable and can be rapidly decomposod to inorganic lead compounds by
heating to fairly high temperatures, Thus, it should be possible to
decontsainate sludge from lcaded gasoline storage tanks &y hoating wdoer
controlled comditions, Such a2 tochnique would be mors certain in its
operation than woathering or chamical decontamination and mey descrve
aarious considexsbion,

STANDSRDS OF DECONTAMINATICN

The information available from BEthyl Gormmtmn sbout ithely
fweathering® procedure includes axcerpts from a Ficld Bullotin in which

- reforences arc made t¢ the levol to which the organic load content should

te MMQ
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Tor example:

(1) "If the sample taken after four wocks of weathering has a
Jead cuntent of 0,002 wt, % or lesc; no msre sanples neod
De ta‘mn”. )

and {2) "Whonever the weathored sludge analysdes 0,002 why ] organic
lecad or less, it may be considored safe nnd the sludge
may then be treated as any other non-hazardous waste
materiall®,

Thus, it appeers that Ethyl Corporation accept a standard of
20 p.p.m. of organic lead {equivalcnt to about 30 p.p.m. of T,E.L.)
a8 indiceti ng sstisfoctory decontamination, This ig much less atringent
than the standard s that have been applied by this Company from time <o
time in not dissimilar circumstaneces, When requirced to assess the toxic
hazard associated with gesoline tank sludge that has been buried anc may
have to be ramoved, we have tended to regard samples containing organciesd
compounds in amounts down to the equivalent of 3 pepem. TeZ.L. as
presenting a toxic hazard,

There i3 obwisusly & nsed to agree on a limiting crganolsad content
below which this %rpe of sludge may be considered safe to handla Ay
proposcéd decontamination procedurc can then be designed to reduce the organov.«
lead content to below the 1limit,

CONCLUSIONS

The claims made by Fihyl Corporation feor their procedure for docontaminu~
2ion by weatherirg have not boecrd substantizted by the results obtained {rom
two trials in which this Cowmpany has hed an interest - ono in France and
one in Ingland,

The one 47isl that has been performed using potassium permanganato
as the decontsminant in the prosence of acctone was not successful although
a lowsr total organic lead content was attained in two hours by this
techndgre than was achlicwvod in two months by the weathering procedrres

In order to essess the devolopmont of the permanganate methud or any
other procedurs, 1% will be necossary to define ®effective decontaminetioa®
in quantitetive terms of the final orpanclead content of the slwige., Ths
1limit quoted Ty B¢yl Corporation may be higher than this Company would be
prepered W accept. ' .

= ’;‘l. ) .
V7o pscontamination of gasoline storage tank sludge®, W. Towers,
Tile Raf, Mo, Go12/3/15,
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