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" 'In an, ear11er commnnicatlon (1), 8- desorlptlon'was glven of a
‘rapxd method "of. lead determinatlon. The method is” further simpll- _
fied; and & rapid ‘method . of deterhlnlng the ethylene bromide content
of :aero-engine fuels is. given. The nature of the tetraethyl lead
“decomposition products which form during the egeing of leaded fuels,g
:and the manner in whioh they are 1dentified, is desoribea.”,,w
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. INTRODUCTION:

: Of the substanoes 50 | far tested which strongly influence the
thermal oxidative mechanism of decomposition during combustion, in
practice tetraethyl lead is - as far as is kmown ~ the only tetra-

i

--alkyl lead .additive used to raise the knook rating of sero-engine
. fuels. .. Since tetraethyl lead forms & deposit when burnéd in the
-~ engine (on pluge, rings,. “etce) halogen in the form of halogen ‘
hydrocarbons is also added to the fuel to: increase. the _volatility
" of these reaction p;oducts. Other common additives are dyes, for ~
- purposee of identification, and stabilisers’ (patents are known for
amines and inorganic. ‘fluorides).  The mixture "I.T." Fluid, which
is used in the Reich, contains two gramme-atoms of bromine as ethylene
~ bromide to each gramma—atom of lead, dye, petroleum, and "other.
.‘*ingredzents . Lo
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;" 'The increase ih;knbgk;resistanoeﬁproducgggﬁyﬁtggygethyl~lead5isf
aot-a simple fuﬁctiongofvits;qéﬁcéntfétibniin“ﬁhéifuéf;“andfit%;gw o
vdecreaSes;'relétivqumspégkihg,,asfthg_volume’O£fédditiﬁe5}noféases;~
‘It depends’on the fuel, andron.the:impuritiés—iniit. f“In*géhera1;~fT
‘tetraethyl-lead“w'especially in highly:ﬂromatipjfuels‘-ihgs'an,fy.}:.

: unfavburahle‘efﬁeotwgqﬁﬁgegsthgge lifefbffaero-eﬁgine,Tnels;f.The g
lead content falls with solid i sﬁ@nces~éeparating'ou£-(lead mud), "
and in tnfavourable circumstances, this ‘odn 1ead bo obstrustion of -

the fuel system. ~ The sensitivity of the fuel to oxygen (tendency.
to gum fbrmation),.alab‘increaéesa*~'mb—%~f’ R N

The additive in the tetra-ethyl lead e}etﬁ§len§ bromide = has -
avslight&y'corrOSive‘effecﬁWin'thé presence of Waterf(drfﬂiﬁgbot)ﬁf%
the, éthylene bromide being decomposeds Below -10°C. it crystallises .
out of the fluid mixture in an increasing‘dégree”aS”the.temperature”
falls, while tetraetnyl lead remains liquid till below =55°C+; 60
thet if the leading is done below ~10°C., there is a danger of too

- 1ittle ethylenerbfomiﬁﬁvbeing'aﬁded'tq:the PUOL o s e

' These properties of cthyl fluid and of leaded fuels were the

LI - AY ACCURATE RAPID METHOD 'FOR DETERMINING. THE AMOUNT OF LEAD IN.
|~ FUELS (SUFLIFIED PROCESS). S —

1. 'Principles: 'Ih'the»description;vpublishédr(a) in the Year
SR — .. Book for.1941, of & rapid method of determin~
.ing the composition of fuels, it wes proposed to make e rapid stend- |
“ardisation of thezdithizone,solutionfusqdj”hnd this is desecribed here.
" Also, to exclude the possibility of errors arising from the use of -
unsuitable gasoline additives, e chemically defined additive is
”Vsuggesﬁed‘as*an-alternative[to*“paraggin-basedvnggpral gasoline"
(3), end the process is simplified and shortened. R

o If really.pure'substanqcs-are~usedfin the produoction of the
‘dithizone solution, it can be titrated with lead (Pb?%®) solution -
" of known content, independently of ‘other methods. - The -aithizone .
solution is, practically‘speakihg,73u1t¢b1e-er this type of titration
if, on titrating 2.50 ccs.of the test solution” described below, or.

diethyl ledd salt solution; without addition. of KCN, the increase in
dithizone,oonsumption,(COmpared with that with KCN) isynbt’aboveTO,ZS%
(i.e., about 0425 ocs. ) If the increase in consumption is greater,
the volume of dithizone solution.cen be more accurately determined -
by the prooess‘é}réady'describad, end the test solaution used. for the
“rough checking ‘of temporary variations in ite’ o e w T

~ . Since the impufitiés”1ﬁ“thé_dithizonqksolution have a propor= .
4ional effect jn titration, such solutions can be used for-one and.
dhe same olass of gompound (sde Section IV), if their tibration

. yolume is-frequently‘ checked. But, £ accuracy is demanded, it

“eennot be used for the comparative anelysis of triethyl - diethyl -
" and lead (Pb?t) salts, e.g., use of a-olass .of - compounds for:- .. ...
stenderdisations . = - - S T e
Since the direction to .use "paraffin4baSed;naturalnggsplinepfaa’

- & oomponent of the mixture mey rosult in the use of various unsuit-
. eble gasoline fractions (synthetic gasolines), this disadventage will
" have to be, overcome by using chemically pure methyl cyclohexene,

_ which is suitable both in boiling gharacteristics and in its influ-~
_.ence-on the dissolving capaoity and form of precipitatignbpf-dieﬁhyi.
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" lead dichloride in the fuel.. To accelerate. the precipitation and make.
the deposit more easily soluble, pyridine is added . The simplified. -

- ‘process for;aviationifualsqdifférs“fromfthatﬂdescribed'earliérFaé E.

~ followss~ . The additive comaists of 50 perts by volume -of methyl -

- oyclohexane +/, 25 parts thy. volume of chloroform, and 1 part by
“yolume of & 1% by volume solukion of pyridine in methyl cyclohexane.
‘Boil for about two minutes, and then cool for 1 minute. T
. The test takes 20 minutes?),  The accuracy is the same as with
the original méthod {see Year Book of Gsrman Aeronautical Research, -
1941, IT; p.452, Téble I). . ALl ThHe aviation fuels end mixture con= -
‘stituentS’testsd;1inoluCingraviaticn'gasolihe;’gave relieble values.

‘'The absolube uccurasy was improved by-the new titration method. °

]

.  Tityalion of %ao dithizone solation: About 0410 %o 0.i2 -
ETSSY e T e BT T grammes of metallic
‘leed (Kahlbaum A.R,. 1 mme sheet) is weighed into'a 100 ccs. wide= .
"neoked'Erlenmayer,flask'to*annaccdracy_ofsl/io mg., treated with a -
~-mixture of 2 ccs. of concentrated HNO (65% A.R.) and 4 ccs. of
distilled water, and placed on a boiling waterbath. ' TWhen the lead
has dissolved, it is evaporated to dryness on the waterbath (about-
- The resulting lead nitrate is quantitatively washed into a
~calibrated 500 ccs. measuring flask with an aqueous solution con-
taining-0.20% NH3,_0.5%fRochelle.salt,.and,O;l%,sodium;thiOSulphat9,~
and then made up to 500 ccs.5).~*tThe's¢1utign;isiétable/(being PR
kept sealed in'e Jena measuring flask in the derk), and is sufficient
for 150 to 200 titrations.” e L e
. © 2.5 ccs. of the lead (Pb**) solutisn are mixed for the initial
fest with 4 ccs. of chloroform,~0.25 cese of 23% KON solution, end

.titrated with the dithizone solution until the brown colouring = -
appears: , The limit is determined by over-titration (addition of
0410 ccs. excess. gives pronounced darkening of the aqueous- layer).
The test is;tﬁe@;repeatéd}quingTexactly half as much chlorofoym
‘as the dithizone solutioms ~© = LT
" The factor of the solution is checked every 8 days for safety.:
This check %takes three minutes. BRI S o

. The dithizone solvtion, if Govered wish-dilute sulphuric acid,
is enfficleally stalle, even if notisealed off, from atmospheric.
oxygen, provided that it is protected from light while in storage. -

Caloulations~ "~ If a grames of metallio lead were used in the pre-
= parStion of the lead solution, and if 2,50 ccs. of
this solution require b cos. of dithizone solution, then the-factor
-F by which the volume Tf dithizone solution used must be multiplied
_in the actusl analysis, to:give the percentage by vol.of tetraethyl
1ead,> {8 ge T s ‘v AR T PRSI S i . R

:F‘ = a iv‘d;95:‘» : § :
TR

The concentration of the dithizOne so1ﬁtion‘should"be*éﬁch thet
2.50 ccse of test soluxivnycorrespond to0 .8 to 10 cos. of dithizone
_solutione | Coab T
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.. ‘The' factor 0.95 takes into-account that in the titration
with lead: (Pb*?) ‘_sc';ylution»a‘"iiiXture‘:offca/rbdnv tetrachloride . .
and chloroform'must-be used, because of the -difficuitysof -
. 'disso_lﬁngjvlea'd‘;(-}‘b"*)] dithizonate.  Neglecting ‘the addition
~of ‘chloroform, and assuaing that triethyl, diethyl, and lead- .
(Bp??);beﬁaVévdggpiétélyjidentiéally;’thé_dalculatedffgctbr;_,
. is 0.5432 (the. specific gravity of ‘tetraethyl ‘lead is put at "
1,655 (et 200C,).  The ‘inorease of 0.3% was made by analogy .
‘with. the behaviour of diethyl lead compounds when chloroform
“is added {see Tadble Lols " B N e

' gazs 1 &lso jus3ified by ‘the fact that in ‘the. .
‘analysis of recrysialilsed) lead triethyl ohloride,-e=' "I~
correction by This ar '
ing, the poiev shloroform in the amount used ‘here hardly in-
fluences the equilibrium of distribution between dithizone .

and ammonium dithizonate at all; ‘the shifting of the moment .

" at which the brown coloration of the agueous layer' appears : -

" only eccurs in the presence of lead ‘dithizonate, proportion-

~-Thde iney

‘amount. is also required: (prectically speak-

- ally to the volume which is present). -

npten LT

e Standardisation |
" .. Lead used (a) .= 0.1'()7.‘9_@'@,3“

. 'Dit'hiz_one, solution used (b) = 9-05003. -

L F 2 0:1079.20.95° = o0.01132

. Test . Type of lesd = Retic between . —  Fnd polmt
. No. . . compound - ©o - Tetra. Chloroform ccs.dithizone .
' ' : I e AT . - solution.

2 - Lend {Pp?¥)saly - 1 . 1 1 S TeR-T93

Diethyl lead salt = - 1 T R 10.65 -
lobtained by DeVele . T P TER T
lesd oontent method . 1 . . 05 . ' 10.75 -
o OJf NHz -, fUA o1 T 10485

bt

"~ The ohloroform was -added 'b'efdre, titration. In the .

_ebsence of lead salts, and using the same volumes of carbon
‘totrachloride; %.e., about 8 ccs., as in test 1, 0.05 ces

_-of dithigone solution cauSe & pronounced brownish coloration -
“of -the aquéous layer up to-a 131 addition iof chloroforms -

_ Experiments with chlorofornm ‘purified by fractional @istill-:
‘ation gave the same reSult.  The delay in the end point .
_caused by chloroform 18, es already mentioned, proportional
to the volume of lead o be titrated. The addition of . .



carbon tefr%chlé}idg)iﬁ[tif}éﬁibﬁgﬁinfahuambﬁhﬁ‘eéﬁ£13t53fhe_/

-dithizone ‘solution needed) practically does not chenge the -
,~end point-for diethyl.-lead salts at all. With lead (Pb**)
. 'salts the addition of the. above volume (and. 6f the volume - .
.-~ of chloroform presoribed) couses a slight rise (about 0,02

: -ch.)fin:theignd’ﬁﬁIﬁt; e T '

2 mmipte o
" pithizone solution used (x) ;;'flb;éo-c:bs. R

: Tetraethyl'1ead':210.60vx‘0;011321;;0.120%ﬁby'volﬁme.
" Note on the enalysis: The filter should- be cleaned with dis-
" tilled water and aleohol directly the lead deposit hes been .
- removedy and dried“ati1009C."fAfter‘about‘2O estimations it
. should be oleaned with fuming nitrie acide - Cerbon tetra=-:
-~ chloride, and sulphuryl chloride, ‘asn be obtained from .
Schering A.G., and dithizone from Mercke 0 Nl

11T - RAPID METHOD OF DETERMINING ET-LE"™ EROMIDE CONTENT OF AERO-
_‘.":ENGINE—FU—ELS.\ o R LN N PR T e

2 —_—

1. Principles: - The.pdss‘i‘ﬁlé methods. fbrmér'ly" in uge for this -
Lo - " test are too labordous, and in some cases too .

inaccurates Ll _

.- .The basis of the process is thé eonversion-of the bromine to ‘ionic
form by meens of zine %/ in ‘the presence of alcohol, water, acetio acid-
and pyridine, and ‘volumetric analysis of the Inlogen /by the Volhard
methods . . R T T
2. Methods 25 cos. of fuel are treated in-a 200 ec. Erlenmeyer
T flask (edgs Jona narrow-necked ground glass stoppered -
(18, 8/38) Erlemmeyer flask fiftod With ‘&n 18;-8/38 ground glass jointed
reflux condenser), with 10 ccse 96%-alcohol, 2 ces. of pyridine, 1 ev.
glacial acetic acid, end 1 gremme of powdered zinc 5) end heated to. .
boiling for twenty minutes under reflux, the flask contents being shaken
‘round several times. o ‘ Som sl ey el

L

_ After ‘cooling, the remaining zino is completely dissolved (cooling

1% if necessery) by adding 75 cos. of 10% nitric acid (halogen-free for
“analytical purposes); -and finally the semple is thoroughly shaken up

. for a.short while.  ~After adding exactly 10 ocs. N/20 silver nitrate

- golution, end shaking thoroughly, about 2% ces. of cold saturated ferrie -

emnonium sulphate is added, and the mixbure titreted with N/20 ammonium
thiocyanate solution until the first Jasting brown coloration of the —-
: aqueous. layer appearss The mixture is then shaken thoroughly for.a = .

gshort while. e T S e B R

- The eric‘l‘point' can be :'_c_ahecked by dadiﬁg eX0688 (it ig an advantage
%o use a 10 ¢os. burette -calibrated %o 0.02 ce.)e ' S :
" Caloulations- .
10 cc. N/20 AgNO5 added.

Back titratibné-

|8 ccs. N/2ONH480N



'Regulred .

Ll gm/ioo coss 0234 Br2 | |
or y_ oce./lgo cce. (7 Iyy volume) 0234 Br2. " .

| 1 eo. N/20 AgNO3 corresponds to: 0 0046§'% ;ms. ;

CHéH4Br2 ors 0. 002155 coe 0234 Brg ( ¥ 2 180)

' Gons eguentl

. x/ : (10 - a).- .01879 grammes/loo 008. R
y = (10- a)e 0.00862 ocs/loo cos. (% by volume);: -

S  The estimetion oan also be done without a- flame or oooling wa.ter,

by ehaking ‘hard for 20 minutes in.a ground glass jointed Erlenmeyer at
room temperature (a'bove 5°c ) » instead of boiling under reflux :f.‘or 20

,minutee.._. : :

S The same method cen 'be‘ nsed»v?ith_ 5'068.,~ if 'elight "elteretione' are' o
made. . | o R

. The. reaotlon times. speclfied (20 minutes) are twioe as lon s
- ree.lly necessary with the less active zine (catalogue No. 74113
make sure of complete ‘reaction. The density given for ethylene—‘ =
" bromide in the literature on the subject varies. greatly {2.177 to
' 2,182), - The Ethyl Company uses, acocording to verbal mformetion,
i ethylene 'bromide from D4° s 2 17 to 2 19- . ‘

| The slight errors J.nherent .’m the Volhard method are not considered

' any ‘Purther here, since they are of no importe.nce from the po:lnt of view : '

. of this test, and the process ‘should be as clear and simple as possible. -
" For further details sec. Kolthoi‘f—Menzel, "Volumetric Analysie", Spr:.nger

1951.- - - R : :
' Ethylene bromide oontent of "i T" F1u1d.

Dot -

. .100 gremes = 56.98 aes. of "I—T Fluid" (n 1.755) should con=

tains  61.42 grammes = 37.11 oce. of 12 (agn5)4 DE : 1.655) and’ 35 68g

16. 37 om3 CgBa Brg. (Dz 12418) , |
- (Accordingly, the volumetrio ratio of tetraethyl lead to. ethylene "
: bromide is 2.267:1, "I ™ fluid to -tetraethyl lead is 1. 535:1)

—

- Reeults.
. B Mixed w1th ethylene e - founds . .. -
Fuel bromide (8chering, . 20 mins.under - shaken for
' purest) g/lOO ccse © . reflux 20 mins. - -
[ ’ - g/lOO cC8e
34 215/&1 10.11422 , 041140 o .1140
u%2%ﬂl - 0.11722 Sl 0a1175 ‘; onm‘
g Treated Wwith LT T1luid, . “Tounds '
‘sorresponding to 0. 1185%. by .20 minse. - - . sheken for
. vol.TEL(n.DVL) corr.to ~under reflux 20 mins.
, . eothylene bremide. . . g 'by vols . ‘
% 'by vol. T
Rumanien
distilled R '
_ geisoline i T S T e
(2/s0) o o loowosls 1040515
”84(215/41) SRR v 00515 0,050
o3(223/41) 00525 . & 0.0515 T 0.0515
T52(18|op) A T . 040520 ' 0.0515 ’

o 329/Ar R T ,
pED(3/42) - : . -0.515 - 0.0515



*: Blanks done on C3 and B4 were:Withinithegiimits:of errors  ~the.
standard solutions used were_“FiXanalfsubstaﬁQGS" of Riedel de Hakn.
_;‘~';1An<expioratoryftest3With:a.stgpnglyfunSaturéted;fuelrQgﬁsgiagu_j
‘ cracked’gaspliné;°157/40,“J.Z;82) §§%¢‘a'brownish_bolorationde’tHE‘T
aqueouS'layer_beﬁorertitration,_sb that 1% was necessary to titrate
in steps. of 0.1 cc. to get'anjaccuraté1end:points R R L R

| Content of T.E.Les= 0.1185 gus./100 ces ..z 0.0525 c6./100 coss -
. Founds- . 040515 oc./100 ccs. after 20 minytes refluxing B
S '0,0510'cca/100fcc§3 after 20 mihutesvshakipg{ :

IV - DETECTION AND DETERMINATION OF AGEING PRODUCTS OF TETRAETHYL LEAD'

1, Principles of the method. of determinotioni _'In tracing the
T s e e " apgeing or oxid-
“ation Qf;;eaﬁed‘fuels,fa-morejminute investigation was made of the
decomposition products’ of tetraethyl lead. - Thejgétectionfofldé?ﬁ%minﬁ'
ation of the individual stagé§’offﬁéoomposition’beingfof general inter=
est,.some'iéfai1§“are:given'hera‘aboutJthe enalytical methode = .~

. As regards the decomposition of tetreethyl-lead in fuels under

' conditions of natural and artificial ageing, it could be proved that -
of the separated lead sludge only part consists of lead (Pb7?) comes =
pounds, end also that the fuel -itself-gontains plready affected. tetra-

' ethyl 1ead'infsoltticn. ‘In lead sl£g§€“a?§§iﬁgﬁfgaég BqﬁpQundS»pFE:v"
dominate, while the solution conteins mainiy triethyl lead compounds. .
These substances are—present in pert as salts of carbonic ecid, ead

“of the aéids present in the fuel. . Their solubility in fuel is in
descending order as follows, falling off very rapidly - - -

B Triethyl-;'diethyl-lead;_and,lead_(bee) compouq§s;

© A1l the decomposition products of tetraethyl lead are relatively
strongly ionised in water. :In order to identify them, use was made
of diphenylthio-carbazons (dithizone), which gives, ‘quentitatively,
colours which are typical of ‘the stages of deoomposition. o

© =The principle of"the determination has already been discussed (4),
‘and can be briefly summed up as follows ="~ ST EEER

- Primerily, dithizone, ammonia, and the lead compound - to be deter-
 mined should bz present in-a pair of fluids which do not mix.  The two
_fluids should be such thet' as far.as possible one‘of.them'(wd%er) will
- dissolve the ammonium salt of diphenylthinarbazone to a great extent,
~and practically speaking will not dissolve the dithIzome or lead dithia=

zonates The other fluid (éarbon,tetrachloride) should as far as

possible have a large solubility for lead dithiazonate, and should

dissolve relatively little of the free)dithizone1_and practically none
‘of ‘the emmonium salte . If there is toovlittleidithizone‘present, then, '

after shaking up the tWo,flﬁidsvWéllfuleaQ;dithiizﬁndte1[1;1 form quan- .
titatively, "and the aqueous layer remain colourless. As soon as there
is excess dithizone present, the'aqueoué leyer i8 coloured brownish
yellow by the ammonium‘dithiozonate/which forms. - This is teken 8s

‘the end point of the titration.™ ~

% Twanalatnr's nqte:-_The,tg;ﬁfgiveswthis>gs»031}85 vole% = 040525 voleFe
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Lead (Pb%?) dithiezonate- dissolves.slightly in earbon tetrachloride:
(giving e red-colour), while diethyl lend dithigzonate and triethyl lead. -
jithiazonate dissolve easily‘in,oarbon,téﬁrachloride;:giving'orangevandm;
yellow.réspdétively;f7;There was_no_evidence.that/allfthree were’ soluble -
in the squeous phase. When a-tridthyI“léaa’SAIt;is;tiﬁraﬁéd-with‘diiﬁ~;
thiZone‘zin.thé-presence of‘wéakiy‘aikalinq‘aunOus'solution)’in'dgyf ‘
1ight, it shows  considersble instability in the reaction mixture, which .
is expressed in & yellow doloration/of'thé~aquedus:layer'and-angorange o
éoloration (diethyl lead dithizonate)—oﬂ_the,carbon tetrachloride phase.

If light is excluded, these phencmene practicelly speaking do not ocour.
The same j8 trus, though to a negligiblevexﬁegt, of the titration off;”

*diethyl lead and lead (Pb**) salts. L RO L .

. In @ mixture of triethyl-, diethyl lead, and lead (be‘)‘Salﬁs,
the,lead‘compounds~plearly reaqt-in e weak alkaline solution (01 ‘
(NH3), in that order, and so‘maké‘aAqualitative'assessment possibles

Bt it is impossible to draw cqnoiusionS”fromﬁthis*abou$ the: absolute
gtahility of dithizonates in a dertain py renge without knowing exactly.
the conditions of solubilitye . e IR TR R

- It is not pessidle %o say much here about the structure of the .
dithizonates - ‘which are of no  further interest here. - since no. s
thorough investigations have been made into this question. E. Fischer
assumés,for‘diphenylthiocgrbazone.the formula P + :

CgHy
R M
DN N - N »
T '
’S_ = 0 ~ NS
. | G5
_while Be Bambérgeri(é).fegards dithizone es & mercaptan without a
tendency to revert to keto form.. . Fisther-(7) uses E. Fischer's

formula in hiS'publicutions. ‘He. states that, according es one is

working in an alkaline or aseid solution, aithizonates with 2 or-1
gremme atoma of moro-velent metal per molecule of dithizone (e.gs with.
Ag) will be obtained, and explains it by the occurrence in certein di-
thizonates of keto-enol teutonerism. . He assumes the keto form for -
lead (Pb**) dithizonate (in alkaline solution). On checking with -

. gilver, the consumption of dithizone solution was found to be the seme,
4n an aelkaline or acid solution, being helf thet for lead (Po%e) i
‘solutions.  When up to half the required volume of dithizone solution
ijs added to a strongly glkzaline silver solution, the teddish—violet
precipitate (1 mol. dithizcne/é-gramme/htoms of silver) mentioned by
H. Fischer, forms (almost quantitatively in a weak-soltution).  This
is inscluble-invcarbon;tetrachloride.“._Whﬁngfuzkhgymtxﬁrated,_thisenvww«
depbsit'dissolves'quantitatively.in carbon tetrachlorids, givinga ™ =
yellow—orange_colour, until the end point is reached, without dis-_
goloration of the watery layer by excess dithizone (1 moélJ'withizone
used per gramme-atom of silver). ' By titrating first in acid solution,
pdding-only half’ the required volume of dithihone“solution,.and then
meking it alkaline and shaking, the’ carbon tetrachloride solution is ..~
. $mmedistely decolourised, and’ the red-violet precipitate forms. 2IE
jt were actually a question of keto. enol tautomerism, then an extremely
-rapid reedjustment of equilibrium would have to be assumed. . The position
of equilibrium would 1arge1yvbe‘determined‘by the capacity of metal
‘present to give very stable, that is, only weakly ionised salts, in
sombination with the SH-group. .



~The vpr“épef'_l;'ies"dq..ﬂ_ dibéthylf and ffiefhhyi}llééjd:fdi‘bhi@biﬁﬁe'éﬁd{i,ofll’e'_:a.d‘
(Pb®?) dithizoreté are similer, 50 that-the three may Ye ‘assumed to have
-the same structure. - The combining ratio between dithizone end triethyl

' 1ead compounds is {&s: %he evample with silver shows) 1 molecule per - .~
‘molecule, whereas 2 molecuies of dithizone are ‘required for each mole~- .
" eule of diethyl lead and lead (Pb*¥) compounds. ~ The "gecondary -
valency 1inkage" may be brought ‘about in principle either by the 'single
electron pair of the azo nitrogen atteched to ‘the phenyl group; or by
“that of the sulpkurs’ /. oo S e A R
A direct quantitative_,estimgti.‘on' of triethyl ‘1ead compounds in -
“presence..of diethyl lead snd FPb*% compounds_is; therefore possible, a8
formation of triethyl 1_ee.di'di'bhizonatelrequires‘only helf as much di-
pl}x_‘eny].thiocarbe.zbne,'as forietion of the salts. of the others.: "It i8
thes only necessary o detbrmine the lead content of fuel (by the -~ =
D.V.L. method), then determine its content of: dissolved or ‘suspended
ionised leed ccmpounds DYy direct titration (see section 3 of this
report), and finally to remove the tetraethyl lead decomposition pro=:
- ducts quantitatively by weshing the fuel with dilute nitric acid, and- -
“again carry out a load determination. If © ‘ces. of dithizone solution:
‘were requiréd in’ tho tohal lead determinetIon, d ccs. in the direct
titration, and @ pqs’.n,‘ai“ter"remo_vé.l_of_ {he tetraethyl lead decomposition
| produo*:s,,('!;hen,"if n is ‘the nusber of ccsw required for triethyl com= '
~pounds, and ¥ lhat Tor diethyl lesd (and divelent lead) compounds. s=

. FEEEN
‘n4 ved
on s V.o 6 =@
i nmec-~e=4d {oeae) =~ o R T R
vy =2d =cse (coseln [ S

The number of soss of dithizono solution used 'miz‘sé_;of“ooursdre’fe_"rv
: throu'ghoui% to .the same volume of fuel ”(%Qc. in the test). SR

" 2. Experimentel works %o aseertain the behaviour of triethyl
L ' = " lead ocompounde towards dithizone, it was

. necessary ‘to, producs. them in as pure a form.as possibles . The atbempt
“to prepare triethyl lead bromide by the method of G. Grittner and Es
Krause (8) proved cnsabisfactory owing to the. similtaneous formetion of
diethyl lead bromide. . On ‘the other hend, & largely pure. product was
obtained by reaction of dry.hydr‘lagez; shloride gas with dry tetraethyl
lead (9)s | P NI e ER

VT The triethyl .1esid‘6h16r‘idé'-was prepared as félloW$;. -

. HCl gas was. passed into 8 5 solution of ‘tetraethyl leed in dry
petroleun ether at £oc+; until no more precipitate is observed to form™
" The white needles produced were’ rapidly filtered “offy dissolved’ ina
‘1i%stle benzene, and treated with sufficlent ‘petroleum ether to cause
slight precipitetion. It was then left to stand for five'minute‘s.-
‘greated with a trace of  benzene, and filtered rapidly through a folded~—
fi1ter. . The triethyl load ochloride, is reprecipitated from the filtrate
- py slowly adding 200 ccs. of petroleum ether (from a dropping fumnel);
'3t was then -#31tered through a sintered glass. erudible, "and weshed for:~
@ short while tyttn-benzene/petroleum ether (1:3). - It was then re- ‘
“erysteilised wwice frem benzene/petioleun ether (heated to a maximum of
'50°C. ), end dried in'e dessicator over Ca 6lp (evacuating 5 times /in-
“the course of two wours, and lettirg in dry air egein).  The needle- .
ghaped erystals so obtained were: gtored under vacuum in ebsence of
1ight. 80 oD T T T L e




. The ..i’e,\é&"’fxfiethyll chloride was. g‘iis_,_s'o‘lv‘edv in 'b‘eanéé‘n.e/s;béndérdv gasoline
{3070) or in & synthetic aromatic fuel, and titrated after adding 2 ccss -

of 0.1% of -ammoznia &Nt carbon tetrachloride.  The-end ‘point is diffioult

£o determire; as The ‘agnzouz layer ‘begins to turn. yellow when 50% of the. =
volume of dithizoas required ‘has been edded, - The yellow colour is not,
,homv‘rever,‘idue'to'com'plcx'be renction of the triethyl lead- ions with dithizone.
‘In oentrast to 1ead §Ib¥?) ‘dithizonate, ti-ie’éh?l'rlead;dithizona‘be ‘is :even
fairly steble in solutions containing up to 57 of ammonia.. Triethyl lead

f_di:bhizonate is also insolublie in the aqueous layers - The colour ‘in-the -
‘aqueous. layer fedes sharpliy. towards the end ,of.the4titra’tion;,_,jand;on-~" T
‘adaition of 0,17 of Nz solution and vigorous sheking in diffused day= .

light, elways reappearss . =

i
: .

: ',‘Simuljtanequsly.‘the carbon tetrachloride layer becomes Orange= . ... .
“goloured (diethyl Jeid dithizonate). -~ In the presence of nitrogen there
ig less discoloration. ' In ebsence of light, the titration is normal,
that is, therc, is no discoloration. . BURECE ‘ o

. It is thus & question of o change caused or accelerated by light. -~
(and oxygen) in the Yrietiyl lead "—'%,or ammonium dithizonate - the . - -
latter c&péedfhy”th;wpreséhoe~of triethyl leed ions)e - This instability
can be sa!dewha*;'x@dfac,ed b7 edding CN ioas. Ly S

To obsain wsclvl resultsy, it is necessary %o work in very subdued .
daylight, or te titrete as rapicly as possible. . In practical fuel ;
enalysis, when greeter or smaller amounts of oxidetion products (perox- '
ides) may-be presert, i% is an ndvantage to work with en addition of
KCN, especially whei the effeet of -li,ght.can-_hard'ly be excluded. ° This .
also prevents interrerence by any extraneous metals (except bismuth, - . '
‘stannic tin, and thallium)v — The cyenide-ion has the-disadvantage of

_being so-firmly: attached to the lead that the equilibrium is somewhat
‘displaced by it, but in- presence of K Cl (whioh represses the ‘dissociation
‘of ‘KCN) this effect becomes negiigible.  The values found under the
various conditions ere spown in Teble 2ae = ST R
. With lead (rv*t) < and diethyl lead compounds the addition of KCN
“gauses & gisplacwaent of the end point, whieh decreases with increasing -
puriiy of the dithizone solubions Under the titration conditions '
gelected, nothing. cen be predicted about the exact position of the
- gquilibrium ‘of the reaction tending towards the formation of dithizonete.
. The difficulty is caused by differences in the solvents used for the. -
. aithizonates, by secondary reactions giving decomposition products of
. dithizone.  'As it was found that consistent. velues could be obtained:
by using pure dithi zone, no further investigations were made into ‘the
reduction (due to -the concentrations of hydrion and KCN used) in the '
 golume of dithizone golution required with Pb*t, diethyl lead, and (to
& certain extont end in aatureted K Cl solution) with triethyl lead = -
“gompounde.  Good rasults were also obtained with solufiions of low lead
c;nten't at ccrresponding dilutions. - The results cen be seen.in more
deotalil in Tebles 2a, b, and 0. They show with suffi ient clarity the
acouracy and usefulness:of the analy'bioal'me’chods_.ﬂ ¢ margin of error’
_in this determinetion would be about 20.1 ccse of dithizone solution,
- with Pb#? salte, if a pure dithizone colution is used and the possibility .
of creos in-sitretion is token into,ac‘g:‘ount‘(see~3Section' 11). - The . '
relative values (those of the three “types of combination ‘by themgelves) = -

“are of oourse more aceurate. See Section 11 for the tests ‘on the purity '
of the dithizons colution. ~ See: Table 3 for the influence of oxidation

produu'tsf_——.----f--- T R Lo T

© The behs.ﬁbur ‘ofA‘-ethy];» lead comp'ouﬁd“s, that is, of lead ~y¢i‘bh thres
- free valencies was not observeds The stability of these substances i@
probably very lowe B A RV '

R e U0
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G ‘lvcbgibf“faai»is~tre&£adjin~g”éhaking,flask_with 2.5 cos. of purest
" sarbon tetrachloriuc, s 2.5 o3 of & <oncentrated solution of ¢ﬁgm1‘-
cally EUve potassien snioride, sonbaining 0.1% of;’armnonia;_(l\tﬂ , 0u5% of -
Rochelle salt, o Offrcﬁitmfthiosulphaféfmff0725 cos. of 2.%%;KCN;ft“*“f
‘golubion iz “then addsd ond the mizture titrated with the standard dithi-

~ gone golubion, until there is a faint brown colouration of the gueous =

“layer.  If e further 0410 cc. of dithizone solution (0,20 ces if there
is a high content of a‘trie‘chylv—iead*compound') s added, the brown colour=..

_ ation-should become;notieeably»dafker; In contrast to the results with -
. diethyl lead end lead (Pb**): compounds the ‘end point cannot be clearly .

- identified. - If the titration is done without edding KON end KCl, the . -
“‘end point can be clearly seéne. .- 0 PR o o R A R

.. The titration must always be done  in ‘very subdued daylight, ‘espec- ———.
4811y in ehzence. of KCX end KCl.  After adding the first main volume of .
ghe di - solution, shake ror about 20 seconds; ~then titrate 0.1 ccs. at

& time, shaking for about 5 second each time. = In +the presence of large:
amownts of peroxide, the titration is begun shortly before the expeoted.
* end poin%, or before the end point determined in 8 prelimi;nax"'y-te's't_;(’s‘ee'

- If the carton ‘{:e"’ci'ac‘hlori“dé ‘ solutio’h_;i_ré'mained yellow to brownish'
'y_ellowﬂrigh{;:up to the. end polint, the lead content is cglculatedzgexgctlyx. _

as for ‘the némal iead determination, except that, since the. triethyl. -
‘lead compound only requires half the volume of dithizone, the basis of

‘the calculation is the volume of dithizone solution used (x ocse) per i
.1 cc. of fuels : S : » e

Priethyl lead compo@;a P xF % by volume (o) oo
R IR S (calculated as tetraethyl lead)s

o 1f the solution of corven tetrachloride did not remain yellow, but -
‘became orange to red, or il the. orange colour was present’initially, the -
analysis was done &3 already desoribed’ in Section IV, -1ls - _Thus: 1= ° :

e

Bgtimation of totul lead by the DiV.Lomethod a= - Iy

S CongumptiOﬁ: "3_ écs’._of idit.hiz'oné: ~501u‘cion'.

- The sum of tristhyl, diethyl lead and. lead (Pb**) compounds 18
_determined wi‘ah‘ldi‘;hizone, as just described for triethyl 1ead compounds,
but‘x"elai‘iec‘l 'b_o__.'—g-.cc:s;'of-._f‘uel;_t consumptions _c}_ cos. -of dithizone 'soluti,on.”

' The fuel is shaken with 154 of & helf per cent solution: of nitrio
‘geid (1 volume of AR« 25% H NO3, to 49 -volumes of Hp0), the aqueous

“layer drained for 5 minutes (after,sett'lin'g),» shaken twice every thres
minutes with 5% of its volume of HpO, drained, "dried for a short while = -
wish agdls, and when the NagS9 has settled, the lead content determined -

by =he DVL method; consumpbioms-e-ccss of ‘dithizone .= solution.

| o B N PR TR et PR R

,Cal-zlzgi’f:ion;.:f :
. 7¢ devermining the sum of tricthyl lend, diethyl lead and lead (Pb??)
co_mpoux'.-é.s,- e U384 is the amovnt of triethyl léad, and V. ces. that of
fethyl leca und 1mad {1p¥t) compounds.  ‘As was proved 3= ’ '

Lm0 K ) i,.' » :-,
g =~ 2 ~ d oCSs. dithizone solution. :
24 = 0.4 e ccs. = solution. . ¢

,_u.
Sy

| L]
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{544 selts were formed during the bomb egeing, and the agreement is goode

is ectually completely precipitated by 802 Clps i o

e

ﬁéxicé ‘the’ 6’d'ntéht ‘is

t'b'riethy];.f‘vleﬁd compound:__/_;_:_ﬁ T e e S
(¢ -~ e -d)s 2F ces ._/100 ,ocsj;;_(calhculit‘_efd, as tetraethyl lead) - -
diethyl lead = (4 lead (Pb+#) - compound s= .o B
S (2d - c s e)s F ocs./100 oss. (calculated as tetraethyl lead)
I the 'fure‘is.,cbnﬁéi‘z‘ijmz‘iziy oﬁtidhtion :'px"bvdubts‘”(‘e; gy ‘peroxides afder :

‘ageing in. gtbomb), ‘then to determine d, add KCN:-Before the. titration, and
- ghake well with th‘e'__give'n solution. A D R e D

 The ac curacy Wi*ﬁfrwhrch—it—}s-possﬂle 4o carry ‘outt- th_et’énél_y"s‘i‘i.’%f

_depends on the extent to which in‘the D.V,L. lead determination the 1 -

tetrasthyl lead already'decpmeSGd in solution is converted qgggtitatively"' -

- by, the sulphuryl’ chloride to a compound which 1s insoluble in fuele™ Table

3 shows exemples which prove that decomposed tetraethyl lead "in solution )

. Firstly a1l the bomb bests_are xjépdr.ted" which Wer‘é‘_mad'e ,v‘)vith only e .

“griethyl lesd compound present, over a period of 6 months (Tests 1 to 4)e

In these tests, the difference in: Jead content before and after the DaVely

_greatment are comparable with the values determined directly. . I will .-
be seen that the results agree very Welle . They would egree even better

with fuels not trected -in the ‘bomb. - In Test 5, practically only diethyl

* Generally speaking, after artifioial ageing meinly triethyl lead and some-:-

: compounds “jn-presence of diethyl lead compounds any further..

diethyl lead salts are found in solution.__ At the end of the Table (test.
6) is shown still another- test in which diethyl leed asetate wes produced
by the reaction of diethyl leed ochloride with silver acetate, and dissolved
in a fuels This fuel also gives good -agreement between the values found

by direct titration and -those by the DeVaLe lead determingtionf

' It.was,foonsidefre‘db_b unneceséary to jd'evegl'oi_:;‘ the estimation ‘df'Pb"" oo
~ & photo~

metrio method should prove. most suitables

L ‘A useful idéa.wa_s ‘g"iven' 'by. dbirecjb 'l;itr,a;b-iop as. Triefhyl lead- ‘and
Diethyl lead compounds ‘can be mede to react in a definite ‘order before .

Pb?*: compounds. Exemples ere given in . Table 4 sghowing the. practicability o

of this.
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Teble 2a.
: o Aqueous solutzon T - . Drthizone—
Test Type -of . lead Vol.f : ‘Addition of Effect o solution
Noe T compound - -used’ con%ent “KCN- solu~ K€l .of f'ound --calou~
D Ccess % tien - T Light o lated *.
e L o eemer T .
1 eyt T o5 e et r11.2o
2 lesdchloride 01 - - croluded 11.30
 dissolved in 245 - R R A S 1120
4 ST LT g 0425 s Very 1142007
5 » Cpo e e oo1L20
u'gasoline-benzene e T T LA e
6 ‘ - - '_&‘Eéd—__“llg?’(?%—f—f"
S (paraffm-based) T S T
7 3 :7 3 L s 20425 e .“day-‘_",.’if;,: - 2 20 . T
_ | 0. 50 e T o224
8 .08555 g/lOO ocs.‘ B light - 2 30» ;
9 — “ 025 s ‘ 1 ST R
LA .25 TR T S R o ola2
BT S [ _ R, Lo .20 Co

*These values are Ga‘loulated from the welghing (column 2) and. i‘tom
the consumption of the ‘dithizone solution with -lead (Pb#+) salts’ (test.’
solution) ‘The correction. caused by i'.he addition of‘ ohloroform is’ taken
into account (see “Teble: 4). . “

, A lead ‘estimation by the D.V L. method on the ‘above triethyl lead
ohloride solution gives a content of O. 0500% by. volume of tetraethyl lead -
compared with 'the ooloula'bed ﬁgure of 0.0506. _

Golour of the tetro layer- Tes'bs 1-6- ‘orowmsh-yellow SRR
AW M 7510 - yeltowe

If KCN is added vuthout K01, a slight Brown oolouration is’ o'bsenTed
10% before the end point in the agueous layer. This occurs in darkmess
or in subdued daylight. - ‘The end point is not clearly defined, and even
with over-titration 1t is dlffmult to identi.fy. e A ,

: - To’ test the' bemavxour under slow titraf(ion in very subdued dayligh_t’ 5
w:.th and without KCN' and KCY;" t;tratiomflrst dotig - with 5-cess of S,

* di‘bhlzonrso}u‘ﬁio&. _.Thene_ms—practlcally no_yellow. colouration of. the
aqueous layer, and no orange ¢olouration ‘of the cardon tetradh&oﬁ&é layers:
The end polnts: correspond to those for rapid titration. In ‘diffused or
bright daylight there is 8- yellow ‘eolouration of the aqueous layer, and e.
rap:Ldly progressing orange colouration of the ‘sarbon tetrachloride layer;
~the -values o'btained are higher or lower: adcordmg to the effeot of light. N



;1f5bléxéh;

G L T Aqueous solub;on —~ Dithizone solubion

Test Type of 1ead o Vols KCN solution Conbent_fs‘v T CCBe ..
No.. - compound ' used. ~ added 2h of baoes © Found ' Ref.value
D A 0GB .. . GO i T e e

i o oapmy 1075
Diethyl lead_ fyfgfff f; T :,“Zéléé%:ﬁﬁ3fbi g5 o
; sal‘h PR } i 0.25_\ | : . 17.: NH3/ - 10.754 g | : ‘ |

1

2

3

4 . content by the‘”" AR (0 1% NEz . - 10470
i o s ,~r"~(o 1%,Kon L

5

&

7

10.80

%
%.I
| A%

!‘

|s

e T 0e2
8 lead R SR - S 041% NH3 e
9 'estlmatlon T :7 S0.25 ; b.. '
“10"1 _ fﬂ._" T e c o

. In tests 3 and 4, tha"light yéllow gaibu:'appearedfshortly before '
" the end polnt. X - S A :

Colour of the G 014 layer = orgnge.

To test the behav1our on slow tltratlon in diffused daylight thh o
.and without KCN addition a titration: was first done with 5 ccs. dithizone
. golution. . A very slight yellow colcuratlon of the agueous layer: before’
¥he end point occurs only when the’ t;tratlon is done w1thout KCN.  The
end point corresponds in both oases to that whloh was foand on rapid
titretione’



I

o1

et ot T

Vol.

.NH3

_  §£§60&5‘301ution'.
- KCN-solu- '

usedffftion‘added”f:bohtentl X

'j__Diﬁhiibne ébiﬁtion .

“Reference. value’

_vFoﬁhd

Lead (PbE)

£nls

Jead in -
e A

| 500.cos.

and‘NE3,~'

(For amount:

" sec cold5.)

o 0.09560 gn.

éOntaining{f

0.5% KngCgHZ06-
| 7050

corresponding .

é!5Q f»5 H

of & solution

©0.1% MepSp03 T

B

0.25

cCle (2_:32‘:%,)005. e

025

' 0010

et
 ' ;7.97'(_ ' ;’~i§m s
| 7'95'}1fj >
TR
T
|  _7-8§ ' ::”‘ ;  7 {”y
‘ 89¢05,. lb |
s
= 1.55
Lo
) 5775-°
nocso‘

CeT Test 4 Showed yeilow colpratiop,fromf
: teﬁt‘é'from‘7.30’ccs.’-[Colcur,ofvthe‘0>014 layer ¢ red.

/

" given in Teble 1b.
towards the end of the titration,

" ig about 0.05 ecc. lower than in t
. of KCHN there is no differénbe'compared-with,normalntitrationy .

!

To. test the behsaviour under slow ti
" With no KCN added, & slight
the end point
he rapid titration.:

Table 3.

7.80, test 5 from 7,60, and

tration, the procedure was that

~gnld‘coloration_appears
is rot well-defined,.andm
In +he presence

Test

NOu,‘

,COntent;of dissolvéd, decomposed.
" tetracthyl lead ' k

‘Direct titration

j .
Difference method

"»Colou: of the C 014 layer

4% tho beginning Ab-the ond
he | ing - ond

Q.OASO'_

B 0.0390 B
'6,0395 -
0;6085

‘ 6;0445:  /' 

0.03

0.0%85

1]
. ﬁl}v\’ . S
brown~ye iow:

‘yg&fbw~bfown T
- X :

P
'-‘Vb:pwnish-yequw :

00870

©0.089%

" 10,0080

10,0680

I 0.-0900

yellow -
orange orsnge

C




: ,7By7diré¢£'titratibn_islmeant,theiandlytical_prOGess"fﬁr'purgftriéthyl"‘
lead cbmpounds,given;ianectipanV,ZB;:?but_the”titration~is:done_in”:;”f-
'difrueaq'dgylightinaﬁThe”valueé.in;thexEbiﬁmn-mérkedgvdffferencé.methodf .
‘give the differences in the lead values before and after the fuels were..
washad with diiute nitric asid {see Sestion IV, 3.). v - i SETE
. Tegt 6 shows that tho dissolved diethyl lead salts are almost =
~completely preeipitated with sulphuryl chloride. SR e
_ Tests 1 -~ 5 show that those fuels which have been 'aged in & bomb
(in some cases the induction period was under 240.minutes), that is to .
‘say, ‘contain oxidation products, also give good values under conditions.
‘of direct titration.. If direct titration were carried out“in very
subdued daylight,. there would be en even better agroement between the: '
“results. - Before ageing, the fuels had a tetraethyl lead content of .-’
about 0.120% by volume. T e

B Ifﬂa fuel~is.%iltered“(fbldedjfilterfbf 9 cms, diameter), then on. -
‘the average-{according to.temperature and type of fuel), it can be . =
essumed that there is en enrichment of 1% of tetraethyl lead or L

scluble .decomposed tetraethyl ‘lead, and th's-must“be.taken.intd acéOunt;
. .‘A,testfon'heptylene’whieh'had stood for 5 years dnd Had»ﬁ'high34
peroxide contenl gave unsatlsfactory results on direct titration.
‘Highly acidified fusls_must»of»qpurse be»neutralised;by‘dirQCt

titrations v P SRR

i

(foctnote tc Teble 44) - T S e

. ' The titrationsawe;ewmgde*iﬁ*dirfused'aaylight;gsﬁgbgg,light being
“avoided. . The aqueous solubticn used (about.2.5 ccs.) contained 0.1% °
~.of NHz, 0.5% KNaCqH400, and 0.5% NepS203. In the tests in which KCN :
or KCN + K C1 was added, the volumes added were as given in Section IV, 3. .

' VWnore the values are sharply outlined, this indicates.that the -
“ change. in. colour could be clearly secn. — In the penultimate column
~ (11), -under "found", the end points given for the titrations are
necessarily bedly defined and inaccurate (since they were done in . ..
+ diffused daylight),  The last column-(12) shows, under "calculated",
" the sun of the values obtained for the individual: substances (before .
* mixifig) by the normal typeé of determination given in the report;

the titration of the triethyl 1éad: salts was, however, done in diffused
“deylight (columns 2 to 4), It will be seen that. if KON and K Cl are
not added to mixtures of triethyl. lead, and ‘lead (Pb*?) salts, good
.:yalues_qyg;gyﬁginédi(ThisVtype,of_analysis is, however, actually only
‘possible in the absence of large smounts of ‘oxidation products (perox-.
jdes, etes))s With mixtures of triethyl and diethyl lead salts the.
possibility of differentiation’is very slight, while with mixbures of
~diethyl lead and lead (Pb%*) salts, good values are. obtained (with
-some practice) for‘the"individual ocmponents. .

9



mixture contains -

. Table 4.. .
Se—

¥

v 1ethy1 1ead
‘ Test ‘salt. oorres-~i

- “Nos ponding to cos.
’ Dithizonse

“Tiethvl lead:
galt corres—
‘gonding to ccs.

Toenalotr=) Add1t10ns‘
gt corres-.

' cca.D1+h)zone t)tratloﬁ

CColour Bf—fhe

tetra layer —~To tﬁl consuh@tion :

t$

A yellow orange - o
. one

up to- “tinge

ponulng to :
lees. from cese

. from -red from from-

TAnge orange= red cC8e . Dithizone

GC8.  COSe C0S s foun.dY ik calculated

i .
',1'°°f'

D T
1400

o 1.ooﬁ,i{ 'I;i"

9 507, S

IlthlzoneA"

".7;§S:I_u,;

L0460 : : :
S (¥CN - o

"0,6,",

C(xel 0.4
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L‘octno ues not inserted 1n
S Peoort. cl

For ’che above, 1t is sufi'lcient to have "purest methyl cyclo hexene"

_.of ‘Deutsche Hydn enmgstxerke" Rodleber .The- chlorofom need not be

;\further alcohol-freed

2)

H

'For thls Bstlulathn 12 G 4 sintered glass cmuﬁe of‘_— 20 -25 secs.v_i,-li'v

rflltenng tlme ﬂor water should be u.’ed. R

_AThe solution and washing are best done wrbh 250 ccs. of a solutlon L
“containing O. 1% NH5 -and ‘the whole of the Rochelle salt and: th.losul.phate, -

v -vv-.lv_'+111s 1s t_men made up to 500 ccs. mth O S/o A:nmoma solution. S

4

_P*oauc 1on r\f e+hﬁene fxom ethylene bromde by means of zine and alcohol,

Gledstone snd Tribe, Ber. 7(1874) p. 364 with zmc qnd aoebwc z’cld

*’os.. ‘slry Sﬂh‘ esmgcr, Ee*. /"L (1908) p.». 431.

'Zlnc dus'b conts‘ns oxlde sxnd halogens, and must therefore bs, purlfled as
' .;0110"09 {100 STLES are ‘sufficient for- 100 tests) . Zinc powder is:. .

" sheken with aboub 10 times its welght of. 2% per cont’ acetlc acid for

‘o Ygbowt 10 mlnu‘c' S kafter the zinc oowder ‘has settled the acetic ac:Ld is ‘

poured ¢IfES om; lotely s possible,  This is repeated ‘twice - three .
L minntes sbuklng inonow sufficieat - nd finally the zinc. is poured into -

8 sinteresd .gluss crucible ahd washed with dilute acetic acid followed by .

" alcohol.  The al‘,ohox ‘is sucked . out, and, then the: rcmamder of . ‘
o "the acebtiv acid 3 spldced. or rashed out by pouring on-and sucking through :
jat least S lots of aleoheol. - The alenhol is then ‘displaced by:ether, -

44 tha zinc is éried in & vacuum dessm-tor ( without.Ca Clz) aired two
or thise tiwes; e@nd then stored in a. Well _gealed flask. Of course, &1l

" the shenicals. end. appa ratus used mus‘r ‘be tected to malce sure that they

e

are hal oben- f’ree. -
’The substances used for the tesu vere A.R. Zinc’ powuer, Schering,
Catalogue number '74,104.—, and La.nc powder Scherﬁ.ng, Catelogue number

7!1113 )

To EVOld mlsunderstandlng - Tnethyl ".nd d1 ethyl lead COmpounds d“;ays

- mes n in this text doubly or trebly covalentlm llnked lead wn.th 1 or 2

.

' "reslduul velencies. LA

See sec‘tion Ix,ﬁ.‘





