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an azcount is given in this Nete of $wo trisls that have

been nerformed according to the Ethyl Corporation procedurs

for the cdeconlanmination cof sludge by weathering and of one
trial in which potassium permangannte was used as decontaminant,
Effective decontamination was not achieved in any of these
trials,
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ZRTRQDUSTION

It is necessary for 0Oil Companics to remove sludge from leaded
gasoline storage tanks from time to time. The disposal of such sludge
oresents an ircreasingly difficult problems This sludge is contaminated with
T.E.L. and othor organclead compoundd 4nd any technique of disposal of
the sludge mu3t inelude effective decontamination,

Standard practice to date has been to tury this materidl but space
for "burial grounds® 18 difficult to find at some refineries, Ethyl
Corporation have recommended 2 method of disposal in which the sludge
is allcwed to "weather" in the open for a few weeks and it is claimed
that decontamination 1s thereby effeeteds This Nots outlines the Compony's
experience with the "woathering" technique and with a proposed method
involving decontaminatioh of the sludge by treatment with potassium
permanganate., Neither method appesars to give satisfactory results.

DECONTAINS

2.1 Irogedure regaommended, by, Bthyl Corporation

Durirz 1960, Ethyl Corporation published a procedure for the
decontamination by weathering of sludgoe from leuded gasoline storage
tanks. Essentially, this procedure involves spreading tiac 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 falrly smooth and sufficiently well draisne
to prevent water-logging and should be so leceted that air cen circulate
freely over the surface of the sludge,

It 1s stated that the spread sludge must be left for et least
four weeks, after which 3t mar e “reated as any other non-toxic waite
material, Tha four week period applies when the ambient teampoaiature
is above 32°F,, and during this time exposure to the sun is stafed to be
desirable but not mandatory. The safety precautions deemed to be
necessary cre also given. ‘

Bfhyl Corporation provided figurcs showing redustions in totel
organic lead as below:-

Four inches thick paich (1) 3.3 p.pem. to 0.3 pop.m, in 31 deys.
(2) 377 p.p-me tc 19.6 p.pem. in 42 duys,

Two inch thiek patch (1) 3842 p.pstas to 0,6 pepan, in 71 duys.
- (2) 156 pepame to 2.7 PepsMo in 42 days.

In each of these cases, valuec ave given separately for T.E.IL. ad
Rother organic lead®, those for Mother organic lead™ being luw and
approximately constant in eascih of these four iriels., The romarkable
reductions in the total orgamclead content cof those sludges are due to
the reduction cf the T.E.L. content in each case,
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Attached to the oovy of the procedure for decontamination by
wveathering, received from Ethy. Corporation in 1960, was a copy of
their Analyticsl Procedure ¥o,192, Thies is a method for the determina-
tion of organic lead compounda in gasoline storage ténk sludps, in which
tetrasthyl lead and "other organdlead compounds® aré detsrmined separately.

Investigations in our laboratoriss showed that this method did not
differentiste quantitatively between T,E.L. and triethyl lead salts.
Ethyl Corporatiion wers approached. in mid-1961 on this point and in August,
1561, we received their reply ackmowledging that ocur findings were correct,
but stating that their Analytical Procedure No,192 was applioable only to
gamples: contalining less tban 10 p.p.m. organic lead, They also sent &
copy of "Determimation of tetraethyl lead and its decomposition nroducts
in gasoline storage tank sludge® which oomprised four analytical procedurdas,
RR¥, FRY, 2CM and D®, Procedure "D* was the same as Analytical Methed
No0,192; but with a rumber of footnotes which had not been on the previous
version, Procedures MAF, WBF ang 9C® together encble the tetraetlyyl lead.”
triethyl lead and diethyl lead contents of & sludge to be determined,
We have found these procedures to be reliable and have used them in scms
of the more recsrt work reported below, These methoda have been of greet
value to us,

Early in 1961, a trisl was caxried out at a Mobil 01l depot at
Haut-Indre, near Nantes, in which sludge from a leaded gasoline storage
tank was allowsd to "weather®, Periodic detaxmineticns of the totul
organic lead oontent were uadertskern by Octel-Kuhlmann at Paimboeuf, 1lhe
analytical method used consisted of sxtraction of the sludgo with bangene
followed by destructiun of the organic matter and gravimetric determination
of the extracted lead, Ths remilts obtained are ¢abulated below:-

Regulis of Apalvgmes During the Trdel at Keyt-Indre

Exposure time

| : Total organic lead,p.p.m, é
f /8 removed from tank ! 196 k
(  One month P 200 ,
{ D days ' = 280 i
' 50 day‘s i 170
€0 days ! 30 {
70 days | 70 i
80 daym . 110 ' i
90 daya , 140 .
100 dayn, I 150 :
180 dayf, sfter miving | 343 !
110 days# [ 140 :
11C days, after mixing g 0 |
| 120 daye | 140
| 130 days | &0
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Tous, there wes no significant reduction in the organic lead content
of the sludge after weathering for about four months, This is certainly
inconsistent with the olaims made by Ethyl Corporation.

This trisl was started during the first week in September, 19641,
The sludge used was teken fxom a tank of 56,000 barrels capacity tbat

had been used for several different grddes of gasocline, The amount of
sludge in the tank was rather less than had been expected,

The site selected for the weathering trial wes & grasay petch a few
feet outside the bund wall of the tank, Tha tank was washed down with
water and the washings pumped to the weathering site, The excess 1liquid
soon disappeared, wainly bty naturel drainage, The sludge was then transw
farred to the weathering site bty wheelbarrows and spread in a layer
about two inches thick, The total arss covered wes about 0 yards by 10
vards ard of this, an area about four yarde square was roped off separately
ard wsed as the test area, Half of this was raked over cnce por week and
the other balf remained unrsaked,

The weather during the period 6f the trial was typical of the FEnglish
auntusn and the temperature did not fall below 329, at any tims during this
period,

Duplicate samples of the "weathsred® aludge were taken periodically
by Esso for analysis by themsalves and by this Company in order te follow
the progress in deconmtamination, each sample ocomprising portions {rom a
mmber of different positions on the site,

The samples taken op the 1lith, st and Bth days that were submitted
o this Company were extracted with methanol according to Ethyl Corporation
apsiytioal precsdure PAY and the extragt was divided into twe parts, The
total orgaric lesd content was determined separetsly in each portion = on
one by the Bikyl Corporation analytical procedure "B® amd on the other by
s mathod developed in our laboratoriss in which the organie lead 1e
cornvertad to the inorgenic state and then determined by a mixed colour
dithizoms method at pH = 9,0,

"he other samples received were divided into two parts. One pert was
snalysed by the 2thyl Corporation procodures ®A" gnd ¥B¥, . Thq othor
portion was actracted with a solvent comprising 5 parts by volume of
pothanol ard 2 partas by wolume of carbon tetrachiaride, The laad in the
extract was then sonverted to the irvrganic state and determinad by the
rixed solour dithizons method, :

It oan bs maen from Table 2 that the rosults obtained by two methods
wsye in satisfactory agreement on most, but not all, of the samples,
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| Exposure [ Raked Porbion . _ Unreked Porblon .
| time IAss.Octel | Bthyl Corps | As8, Octel | Ethyl Corps |

in days  imethod | method method | method
i .
| Prom tenk 149 159 165 164 <
Lo | 228 207 167 167 f
2 : 172 156 135 132 |
'; A 182 184 202 138 i
; 7 bo156 162 150 161
, L4 135 191 » 115 156
Pooa bl 170 109 . 138
{28 |10 138 94 144
' 51 85 ! 165 i 93 173
i 66 { 80 L8 | 83 74
| 98 86 L8y S - I L

Certein samplas taken during this trinl were anslysed by Lthyl
Corporation procedures "AM, FB" ard "C" in order to determine the
relative amounts of T.E.L. and other organolead compournds present in
the sgludge, The results obtainod, exprecssed as p.p.me T.E.l. by
weight, axrs glven in Table 3,

2 - - - 112 20 132!
14 159 32 1 191 | = = -
Z, Coia | 9 , 170 | 1 9 . 138
. 28 P19 9 138 112 E 1441
. s ) 1By B & g 78,

Thus, it was shown that the bulk of the crganclead prescnt in the
sludge was present as tetraethyl leade This is consistent with the
rogults reported by Bthyl Gorporetion btut the rate at which the T.E.L.
disappeared from the sludge &:ring the weathering process wag very alovs
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The claims made by Ethyl Corporsation for the rate of decontamination wers
clearly rot substantiated,; despite the fact that the conditions under which
the trial was performad were well within the range of conditions laid down
by Ethyl Corporation. ' '

ACETO!

3¢1.1 Trectmont of sludsge with varioug decopteminants

In October, 1958; Sales Manager, requestod an imvestigation inte
the possibility of chatiicel decontomination of sludgo from %e’dod gasoline
storate tanks, ILaboratory trials were carried out in 1959 1/ &g a
result of which it waam concluded that ths use of potassium permanganate
ard acetone might be the answer to this problem. In this work, the
effectiveness of decontemination was essessed by measurement ol lsad-
in-air concentration above the treated sludgo and the use of potassium
permanganate axxd acetone reduced the lead-in-air valuas to soro, MNo
analyges for organic lead content, before or after trcotment, were
carried out.

It was recormended that this technique be invostigstod further
ard a ficld trial was eventually organised in 1961 (Section 3.2, below).

Meanwhile, other relevant leboratory investigetions into the effcct
of potassium permanganate have been carricd out,

After the Ethyl Corporaiion methods of anmalysis were made availsble,
they were used to examine sludge that had been treated with potassivi
permanganate in the laboratory, Two samples of sludge were taken anc
two triale were performed on sach, In each triasl, 25 g, of the sludge
wag treated with 5 ml, of acetone and a wsighed amount of potassivm
permanganate, It was then shakon for two hours, Hydroxylamine sulphato
and methanol were then added and the mixture shaken again to destroy tle
excess pormanganate and simulitaneously oaxtract the organolead compouncie,
The extruact was analysed according to the snalytical procedurss "B® and %C¥
end the resulte are givsn in Table A, ' \
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leboratory

 Before R ' -
1 Totel organic : ! . Total organo

Sludga 1lo8d &8 pop.m.i Wi, T.E.be | 1ead 28  lead as

1 aamp.get TeBoLe Mn0se€e  [PoPele | pepom, T.E.L, | PePote T.E. 0, !

:_ “, Sty e o - o i } et

L4 | 1.5 54 ‘ 163 ’
, 207 2.5 63 ! 157

B | 80 1.5 j 33 | A | 64

‘ 80 205 R 4 ‘ 28 ' AR j

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

It may be noted thet the vaiues obtained for ®othor organo load®,
1.0, dlethyl lead and triethyl lead compourds, are much higher proporticns
of total organic laad than wos the case when samples obtainsd during the
waathering trial were anelysed by the same technique,

202

It was arranged that a field trial of the tachnicue of decontaninntinn
by potassius permanganatc should be undertaken at Fawley, using some of
the sludge from the same storage tank as that used in the weathering trinl.

4 concrete mixer was charged with ebout 600..1b, of sludge, a sampie
¢f which wes taken for dotermination of its organic lead content, The
sludge was nixed and a lcad-in-air test was made by samplinrg the atuognhere
inside the mixeor berrel,

The attemptad docontemiration was cerried oub im dvo stages, TFirstly,
e slurry of 6=lbo of potassi‘tm permanganate in 2-gallons of acctone was
tdded, foliowed Sy mixing for 45 mimutes, Seocondly, a furtber G=lb, of
potagsium pemvmeamte ia 1-=gallon of acctoms was added, fcllowed Yy &
nixing dr & furthar 75 mimites. The contente of the mixsr were then
ellowed to stand oworndgbt. The aludge becawe a2 derkar brown colour
during the permanganate tmestment, possibly due W the oxidstion of forrous
iron t¢ the ferwic state, it the addition of the comparstively mmall
volumes of acetons dld not result in a separate liguid rhase at any time
during the trial, Tt wes not o qsible, thorefore, to see vhathor or mot
axoess PEIWMENIASATE WAE IT2aeBh,
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Toad-in-air tests were mads insids the miver and samples of sludge
wore taken for organic load determination st the end of esch stage and alseo
after standing oversight., The resuits obtainod are given in Table 5,

1. Before treatment > 147 ,

2, After first stage - 12.5 159 :

3. Aftor second Btage; 3 &

4o /2ter standing !
! overnight <1 -8 i

The3e results indicate a rapid reduction of the oiganic lead
content to about onc third of the original level, but not down to a lewsl
that would indizate satisfactory decontaminetion, despite the waery low
lesd-in-eir concentretlon that was achieved,

ECONTAMIN.TION BY HES

I¢ is well knowm that all organoclead compouyds are thermally
ungtable and can be rapidly decomposed to inorganic lead compounds by
hoating to fairly high temperatures, Thus, it should be possible to
descontaminate sludge from lcaded gasoline storage tanks by hoating wdor
controllied comditions, Such a tochnique would bs mers certain in its
opcration than woathering or chamical decontemination and mey descrve
aarious considersticn,

STANDARDS_OF DFECONTAMINATION

The information availabtle from Bthyl Gorpoﬁt.mn sbout bhei:.
Fweathering® procedure includes axcerpts from a Flcld Bullotin in which

- references are made tc the lowol to whlch the organic lsad content should

ra redueod,
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Yor oxample:

(1) ®If the semple taken after four wocks of woathering has a
lead content of 0,002 wt, % or lesc; no mire samplzs neod
be t?lk»‘)nuo .

end {2) "Whonever the weathored sludge analyses 04002 whby & orgenic
icad or less, it maoy be considored safe and the sludge
maey then be treated as any other mon-hazardous waste
nmaterial®,

Thus, it appesrs that Ethyl Corporation accept a standard of
20 p.p.m. of organic lead (equivalent to about 20 p.p.m. of T,E.L.)
a8 irdiceti ng satisfoctory decontamination, This is ruch less stringent
than the standard s that have been applied by this Company from time %o
time in not dissimilar circumstanees, When requircd to assess the toxic
hazard associated with gesoline tank sludge that has been buried anc may
have to be ramoved, we have tendoed to regard samples containing organoiesd
compounds in amounts down to the equivalent of 3 p.pem. T,E.L. as
presenting a toxic hazard, '

There is obwicusly a nsed to =gree on a limiting crganoclead content
below which this ¢ype of sludge may be considered safe to handla Ay
proposcd decontamination procedurc can then be designed to reduce the organow
lead content wo below the 1imit,

CONGIUSIONS

The claizs made by Fihyl Corporation feor their procedure for docontaminu-
wlon by weatherirg have not boen substantisted by the results obtained {rom
two trials in which this Company has had an interest - one in France erd

one in Inglant,

The one irisl that has bcen performed using potassium permanganato
a8 the decontsminznt in the prosence of acotone was not successful although
a lower total orgaaic lead content was attained in twe hours by this
technigue than vwas achievod in two months by the weathering procedvres

In ordexr to essess the devolopmont of the permanganate methud nr any
other preedurs, 1% will be neccssary to define Teffcetive decontaminctioa®
in quantitetive tesms of the final crganclead content of the sludge, Ths
limit quoted Ty 20wl Corporation may be higher than this Compeny would be
prepered W ascept. ' :

Vs contemipation of gasoline storagoe tank aludge®, W. Towers,
Tile %af, Fo. G.1273/15,
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