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Dear Bob:

I am sending you hercwith a copy of our Report LID 38-25
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those studies, and I will send you reports from time to time on the
other alkyl lead salts,
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STEAM DISTILLATION OF LEAD TRIETHYL BROMIDE

PURPOSE

This stucdy is part of the problem of determining the volatility
of lsad ethyl salts and their dseomposlition prmwducts, The run reported
nere was made by Mr, Dykstre in order to verify the reasults of previous
Tuns (230=XP=l9 and 230=-iP~22 reported in LTD #3728 and 230-~=23 reported
in LTD {38~1) and in order to scquire tohnique for subsequent runs on other
load alkyl salta,

CONCLUSIONS

The decomposition of PbEtsBr proceeds as follows, these results
confirming +thoase of previcus rung:

230XP22 230XP23 This Rum

2 be‘}ﬁgﬂr = Pbolks + P?')Etzﬂl‘g

2 PbEteBrp = PbibaBr + pbBrs + EtBr 657 843 g3
PbEtyEr, = PbBrp + 2 5t 37 16 17
“greent decomposed at 100° € B9 81 72
Time of Rum 210 160 160

Very good ylelds of purs 5tBr and PbElg were obtained.

The ocmposition of the hyirocarbon preducts wes not eatablished
because gas analysla resulte were uwnaatisfactory. The yleld of ges, though
measured mere accurately than previously, is still much lower than theooreticel,

The relative extent of the two dscomposition resctions of PbEtsBrp
wag oaleulated from the data for PLEtzBr, PbEty, PbBrp and EUBr, whioch are
in good agreement with esch other,

411 of the }éadwaa socounted for except 2.5 pereent, which loszs
can be ascribed to handling,.

IBTAILS

The spparatus and procedure were similer to those of runs 230-Xv-22
ond 230=XP=23, Several modifications were mads which improved the products
and yreduced the work required. A 500 co, Se-neck round~bottom flask was used
a3 a boller. Oxno side neck was fitted with a stopcosked inlet for nitrogen,
The cther side neck was connected to the reflux condenser and PbEY, trap,
The PbEt, trap wes {itted vdth a water return tube whioh worked sa%iara.ctorily.
2o beads were uged in the distilling colum or in ths condenser. The condenser
was cooled with cold tap water at approximmtely 15°¢, A small tube connected
the upper end of the condenser 1o a {rap kept in a dry-ce acetone bath and then -
led to the gas burette. The apparatus is sketched in the attached blueprint.
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The ¢bEbgBr was frechly reorystallized from dry mixed hexane,
300cos distilled water wus placed in the bolling flask, the air in the
apparatus was replaced by nitrogen, the water was boiled until equilibrium
was reached, then a filter peper thimble filled with PbEtzBr was placed
in the flask through the central neck, Consequently the inorease in the
zas volume in the espparatus, which 1s measured by the gas which passes into
the burctie, 13 all due to gas genorated snd not parily due to thermol oxe
nansion of the nitrogen es in previous runs, Tho gas vas drewn inbto
gvacuated 100 ec, plpettes after being measured in ths wretto, The run
vas stepped after 160 minutes, The systom vwes flushed with nitrogen to
collsat the gas in the system,

The initia) meterial ond the products were anzlysed to obtain the
remults prosented in the attached table., Annlysis of the inltial materiel
ceve o volues for % Pb and one velue for % Br equal within experimsntal
error to twose.of pure PbiteBr, The other ¥ Br seems unrelieblo in view
of the method of purification so0 the mos% probable composition to socept
is that of pure FbEtgBr.

The ThEts layer of the distillate had s specilflic gravity so close
to that of pure Phit, that 1t wes wot econsidered necessary to give it any
further treatment. It wes assumed to contain 1% EtBr, Analysis for Pb showed
it to bas quits pure, bub the 3 Fb wes used to calculate the mols of Pblt,.

The material which condensed in the dry ice +trap wes quite pure
EtBr accopding Yo the specific gravity and refractive indeox msasurements,
There wag,/conslderably larger amount than wes obbtained in previous runs,
even after including the EYBr found condensed in the PbDUg layer in previous
runs.

the water solution left in the boller duposited beautiful crystals
on cvoling, presumably of FbErp, It wes rebeated to put the PbBrg and un-
dzecmposad PbEtsBr igto solution, +ths flask was wmshed and = aliquot portion
of the golution analyzed. A residus remained in the flask which was molbten
in hot waber and solid &t room temperature., All exoept a smull portion of
it and the residus on the fllter paper wers put into solution with ether.
The residue was digsclved in nitrle seld and malyzred for lead,

The gas was oolleoted in three 100 oe, pipettes. UThe analyases
wores mostly unsatisfactory. The results on the f{irst pipette did not check
caoh other, The results on the second pipette gave en H/C ratio of 2,28.

The contents of the third pipetle were not anslyzed. The mplecular welight
calculated from the weight of the ges in the pipettes, which is mostly nitrogen,
indicate that the hydrocarbon pns may be CgHy and CpHg., 63.3 cos, of evolved
gas at 25°C and 760 mm. would be 00259 mols. If ths gas were Cply and Cpllg
“his would account for ,00269 mol Bt. Oome It n}ig;ht have polymerized to

form highsy hydroecsrbons but then some of these should be found in the dry

fse trap with the BtBr. The nissing It caleulated from the other products,
C,00345 mol equals 0,100 gm., is small omough &0 that it might easily be last
in the Itlr, the PbEty, or absorbed in the rubber connections.
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The mlssing Pb is assumed to be Fbit,, which has eithsr been
volatiliged or held up in the condenger, or decomposed to Pb in the Pbbt:.%
trep, It is also parily due to experimental sxrors in eanalysis,.

The reletive extent of ths two PbEtsirz deoomposition reactions
are caloculated from the data for PbEtgBr, Fblrg end PbEtg in the attached
table, It will be noted that the sum of equations (4) snd (5) necessarily
oquals (3) beosuse sll the Fb has been scoounted for by essigning the misse
ing Pb to equsticn(4)}, Conseguently there are really cnly two equations
for solving for the two umkuowns, & sad b, The only cheek on the results
1ies in the fact %that experimentally the Pb balance is quite good. Even
s0 the 2.5% of migsing Pb is a large oncugh ammount to cause a high uncer-
talinty in the values of & and b except for the faoct that we can asoribe the
missing Pb quite definitely to PbEY,, A high unsertainty eould doeur in
the analy‘hical rosulis, so 1t is reconmwnded that the teohnlque be lmproved
to recover all of ths Pb.

CEEAM DISYILIATION OF PbBteBr - 263«XP«16

AHALYSIS COMPOBIT YOH = Gm Mo
Initial Pbitglr 140955 gie Obesdjs Sb 20480 Br 0.,05996 PbEtgBr
55.44 21443 :
Theorsticely 55,37 21,36
Tistlllate « FbEL, layer 4.40 ce @ 25° Sp.Cr. 1,646, 1.643 {of, 1,5528) 0.,01712 PbEty
83.,40% b +000G1 BtBr
63455
Theoretical: 064,08
Dry ice trap 0.35 co @~70° fp.Gred 23,59, 1,445, 1,467 (cf, 1.450) 0,00528 utBr
Hele 1,4233 ((’i. 1 ‘1259) i
5till residue -water soln, 0.01846 mol Pb, 0,028817 ol Br 0.01036 PbBrg
. B} . . A ' ) +00810 PbEtgBr
other extract 00312 mol Pb, 00311 mel Br +00311 PbEtgBr
u ®*  residue 00023 Pb ' 00023 (PbBra 7
Volatile gas 53,3 cos, 3l mlewt, 27.85 16.6% combustidble 00259 Et
42 27.95 12.7 5/c = 2.5
#5 27,95 not snalyzed
Hisaing Pb «00104 PbEL,
3a FPbEtgBr = 2 Phity + PbBr, + LEUBr 3a = 0,02271 (1)
2b PbEtsBr = rFbEt, + PuBrg + 2 Et 2b = 0,00604 (2)
FbEtgBr = 3a + 2b =.,03996 ~ (00810 + ,00311) = ,02876 (8)
PbEt, =2a +b = 01712 + 00104 = 01816  {4)
FbBra = a +b = 01086 + 00023 = 01059 (&)
g = 0,00787 b = ¢,00302
EtBr = & = 00757, Heocovereds 00061 + ,00528 = ,00629, idssing = .00228 (6)
Bty = 2b = ,00604, fecovered ,00259 , Nissing = .00345 (7)
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