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Invesﬁigations on the anti—corrosion substance

i/ a6 Na" PDDt&;LL?F »
“he gasoline in orden to prevent the cor_051on of “tanks: and
dzﬂmELWers especeially in the preSenco of . the go—cald.ed- sump -water. - “This’ su“~tanne.
‘wis examined as-to corrosion;- behav1ourdin the’ englne,_as well as its influenoe on:
Bk, rrogertles of :the fuel. I D R B T

\An an*i~corrosidL_.1oﬂnance of the I.G. Farben HBchat 'In

»:N& was™to be ‘added bo

71. Corrosion ,; } R S : ST ,
“0 05 and 0. l% solutions of the substance were tested in 0 12 leaded gasollne with_i
10% of water. ‘Equilibrium in the gasoline-water mixture had been established by

.shakings  The corrosion metal stripe, 50 by 10 mm, at . 25°C were completely s S.

-covered with water. o

Iron, galvanized iron and aluminium, together as well as |
The: cor:eonoud‘n5 mixtures with
add;ticns of HB 1/156 c
o3 as ester basis were
%o. T"r-same percentage.'

Tbe metals used were'
[singly, copper,  brass,’ slectrok metal and léad, -
‘untrested gasoling’ served as comparison.: Mlxtures with
-(eyclohexamine basis) and of a Leuna product "KSE Leuna®
also used for comparison. The additions amounted always
Table I shows the results obtained with 0. l% additions in- gm/m surfaee,v Ono ~

can -see the good effect of all three substances asggainst the result for the |- .
untreated‘gasoline. A-similar picture. was obtained with solutions of 0.05% or
the’two Hichst substances, in table IT , eapecially for iron. The enhanced .
corrosion of copper. and brass with all three stances should be stressed, The
fact is ‘confirmed for HY 1/136 by checking of the values of table I b} marked

x). It should be ‘added that the solutions of Hb 1/136 always showed turbidity.'

» 'e_;gdi o Table I _ S o
e C°rrosion by 0. 1% H6 1/156 Ne, 1 1/156 c and KSE Leuna in mg/m or-V

a) Iron, galvanized iron and aluminium together

= oo e e - e R ﬂ-»Gasoline
o HS 1/136 Na | H8.1/136 C KSE leuns Unireated
" Hours - 430 - | 0340 | 4B0--| . 430
S A ' - 1 L
Feo ] = 0,35 ‘plus 0,18 -0, 25 -1l.4
Fe (Gﬂlv.) ) . """'201 . e 0.21 . "'?'. 3.1 - 17 4 . :
TAL ] = 0.8 - 0,18 |- 0.3 plna 13 2
. b) Iron, galvanized iron, Aluminium, Tin, COpper, Brass,'
Electron Metal and Lead :
 us 171:56 Na | B0 1/236 6 |KSE Louna~ | Gasol.Untreated
Hours /' }. 430 .~ C 340 430 .~ 430 :
. Fo ¢ - 0.5 - “'plus 0,10 - 0.4 -’14‘
. Fe- Galv. i o 5 e = 0,89 | = 1,2 - 27 !
© AL ] -0.91 - T 20,30 o )T =0.54 0 ] =044 .
- Zn =137 - 0,34 | F09 | - 20~
“Cu. 10,84 - 0,63 x) o=l -0.2:
| us- - 1.0 - 0,42 x) | =05 =0.2
|, Elektron |- 0.8 v -14a plus 1.1
PDb = 5.5 - =41} =16
. S ]




| o Table II ,
Corrosion by 0 05%/HB 1/156 Na< HS 1/156 G and untreated gasoline of.'

7a),,Iron, galvanzled iron and aleinJum boweLno",

_ R 1‘,"fd,d'd}5';!;:’ ST e
P 0w 1/1%6 Na. § HB 1/126 € { Geio A
W Hetps . 450 U o7 Uo RV e S -
f=iEe i~ % oplug 0;7:"2”§@fplue,0.l;=fo plus 0.1 :
. AL "; R IV R ;f. ;ﬁ~0,37 5 plus 1.2 ;

' '~b): - I’rqﬁ,_ ‘gluminium, copper and electron met al togsther

RN ‘ ; ¥
e PR3 /236 Nar a 7”“6 C: GasolyTtceated:
i Hours . & ' - 310 : ,UOO S 3
i e : - 0.3 Ui =130 s <40 ¢
AL s =05 = 0Lt e 0,8 T
H Cu’'. 3 =04 0 =046 2 - 0.8 ¢ :
: Electron : . plus 0,2 P = 0.5 8 L0408

2. Residue Fbrmation EE IR L o

Frdm the added amount of lgm/litre one oould expect a high falue for_the digh'test,
, The experimental values at 220° C weres I U

'

_ L R | 20 - 40 mg for HS 1/136 Ne N e . :
- ‘ : S 7.5 mg.for H8 1/136 C and . . .l lo.oooi
30 ~ 40 mg for ESE Leuna : SR ‘

The favorable rusult for HB 1/156 c is probably due to its organ*c oaﬂi

As compared to 0. 5 - l 0 ng, residde for pure. gasollne these high residues lead ons i_
. o expect residue formation in the engine too, thig 1is shown by the following rough
oalculation. we have ' _ .

‘1)1 gm/l;tre hste] 1/136 Na gives 0.057 gm Na sulfate corresponding to 34 mg Na
ol 1% Na 0 f
'2) lee/litre eduals l 65 gm of lead tetraethyl gives l 85 gn of volatile lead
' bromide
5) 1 cc/litre equals l,46 gn iron carbonyl gives 0.63 en iron oxide

B Influence of Addi 1ons on the St orage Quality und Artificial Ageing N

: The follow1ng table shows the - rosul of- some experiments deslvned to show the
storage quality of gasoline treated’ with H8 1/156 and for the’ purpose of comoarison,
with KSE, measured by octane number and deposits. . - S

(comtinued)



; : E %
: - l a zz.-- Gel‘ T(‘qv 2) ‘,’
A AT 3
i o ,TG,lOSZ;-:~, BRSSP 8
S e RN e o/ R 0882 g R
v 05 05% HS i/iss c in io'l'os 4 BB.5 sl
SRRSO S o 104 REECIAERSE 8 BBeD Ei e
- 2nd'Serig_s_l L .'_Ef PRI TR e )
s Withoub Additive = Bed R PTEE SR 875 8
1 0,1% HS 1/136' Na  in Bi4 : SR 8B T
s 1% B 1/136 C . dn B4 o 2 =t 904 e
T Brd Sqries e S S ».l‘ ’ Ll g-i~'k‘f‘i
- W:Lhout.Additive . in’ BJ4 e 90,8 3 8993 1 B8.8 2) 6, 3
'+ 0,1% H51/136 Na o dn 34 3 @05 3 B4 p 9.5 4) 6)
3.0,1% HS mss G " dn Byd U, 50,57n 89,4 o BL,50.8) &) s -
. ,_% K2 CoAmTBae L TR0, 8 8R0ET LG9k . )
! ' A R e ,,'——‘—‘ SR L

¥ -1) Stored for 2. months

A decrease of theloctane number is observed with all samples after storage. B

'3) No deposition of lead salt

2) Treated with 7 atm, eicess pressure of ovygen for:artificial ageing

.4) Much deposition of lead salt
. 5) Little deposition of lead selt R
'6) Test carried out aiter 6 weeks storage o ‘_\\5;

These may in pardt be duc to.a change of the engine with time. This.may be Seen

f‘from the values-for B.4 w1thout adaition-in row &, As 18 krown, this value does

not change.  The gasoline with additions shows & further decrease- of the octane

‘ number . by 0.5—1 unit, The dep081tion of, lead in row & is remarkable! if was

again stronger for the Na'than for the € salt. The very. shtwong decrease of the

"0.N, after artificial ageing seems improbable and needs chec&ing,‘*,f

4. Behaviour an the Engine

L

EN . . N g ) '. oy

"With regard to the corrosion expsriments mentioned above -the substance was used |
‘for a run in a 1% solution of Flug B.4 .(0.12 vol.% LTE). Continuous runs on &

larger scale were carried out with small four-stroke engines on full load,; Some

" breakdowns were experienced due to strong pitching i.e. sticking of the inlet
‘valves after from 2 to—8 opération hours. _ Table IV ;flow gives a short summary

i
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. "of the regults; -experiments .1-9 below. were carried. ou
F‘at nonmal, temperatures of the cylinder.

ab hivh, the following

oy o Mo IV . ERTRE
' x) Lower CYlinder Temperature " - ST e
oEXD#ONOs s Reel =y Punniag Yime 3 Breakdown A Diagnosis - 4
2 D¢ ; s $
l‘. ¢ Bod chHB 3. .4 habt :Inlet valve suuck Very heavy dep03its 2
2 : "."’«. 3’ 4h5_5' : n o " » nv: ' s
.- 4. B4 --2-11 h 30" sBxhaust " "oy Little_Coking_h 3
4 s N : 12°h 30 > 3 L JL R RO :
5 3 B, 4 pl.HB ' 3h 301 sInlet v s :
6 ——t» " .3 11 h R S S B ‘ _=.
7 gE ." :-1l b S Nil 3 Little deposit ------ e
D - FEE S 410 h 15Y . 2 SN g X 3
BRI B ~$ "18:h 45' 1 % " -y “Medium deposit ARTHE A
fou X MUY SEEUNOR L $ .4 h 30" ejlnlet valve stuck - Medium to heavy dep. :
11: e n 2 ] h45'-. \é: no- »»n ] LA U " ”n :
18 e 3 5.h 30 AP moowi: Medium deposit B
S13x) 4 o :-°12°h s Nil s Little deposit . 3
14 o " .85 2h :Inlet valve atuck  Very heavy deposits F
s ¢ " 2 11 h 45' $ _Nil 3 Medium deposits R
i6 : <B4 .t .18 h45v K : o Little Gum - -8
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In -the majority of cases, however‘,’ n br eak‘doWn occurs 1n spite of: aporeciable

residﬁee. “An’ Opel engine in a car: and: ¥ha same ‘engine. in 8’ stand experiment were..
-run for: 8 hours, corresponding toa: distanc° 0 500 Iime 4 w;th gasoline with. s l% ‘
‘dddition and ‘HY. 1/136 Na. Here again it-is t‘:_'ar-'c1 hie thah 1 eke’nngine ™mn w:'.uh“
a uniform load "shoved. considevable res;.due’? i ] Teko
.ezne ally the: .:1..a‘- manifold. o '

N hambo*(" Tnege . v .

fusl bub wiskous ed2ition: ze.q.a.,lve order of a.ao

nG vigre i"‘en(‘3, Copr e*' and uraces of Sudl‘ 7136 Na had been added, Iu
“erdar ko oo caIn informat ion: on “the' ‘behavioud . cP additi"ma -in tho eero-engine“, i
s wore carried out.in the BN'W 132 mono-cylinder englne. ‘The - englnes Wero. oo-

=1e+ed with'a carburetter in. one. case, in ‘the other casde ‘the -fuel was 1n3ee‘aed *nto 5
‘the injeciion stroke in crder to find dut the influerce on. the mixture diatnbt.tion. P
* Mo partioular residues were found in the teeﬁg—zun with cexburetter ard normal load;

© %l lubricating oil did: however contain trecesﬁo_fﬁFe &m'(‘u and about 34 mg “IaZSO4

Der. .Litre after a run oi‘ 7 hours.‘ o S o

Punc aaTT ed out with 1njection and" higher lo d" did re ot ghen
but-an. 1nc:v-eased burning off of .the spark éiechrodes
- afte" one of the runs & sticking of the inlet valve o‘ : .
»/the valves could no’c ba 2xpc.obed for direct ‘nJ*ntion A iver a f'..rqner
©Tun, the two upper piston ri*.ge_stuck,ﬁboth be:.r.g urcuo es w.?;ion' fiirl -»o..' evem ocour
otharwise. e A L SRR TR PR fﬂ”iﬁ« SN

The reﬁf&ueri*n“ uhe suction pioes eml in the inJ v vu.hve ume* n3 r:nm. vonditions
and particularly wi‘bh uniform ‘logd sonsist ¢f deocsﬁ, of-the -pure. adulu.'.on. The 1
explenation for the ‘deposits.on the pistod 1n the region of the rings AERR
probably Glis:  the Napso, is transfomed into Na.§ 4 n the atmosphere of ‘bhe engine
whieh always has reduci ng["‘propcrtlesa ~With CO,4 this forms Nag 00,  The soda
‘captures*6.5% of the bromins contained in 6 mg-mol lead bromide which would be_
formed by 1~-2-¢c LTE,; The product is thus NaBr and not the volatile Pb0,  This’
drawhack could “however probably be overeome ’Ly addln,, corre pondlngly la ger emount
ofeun ebxomide.._‘_"\; R T S o e

On the ‘bacis of the iresent cx;erzm"—'nu um.e (,an my that engine tr oub]'e'éé"oﬁi;é_“
only wish v for:n 'm me..:au ¥ with higher loade, : "'he use of HS 1/136 Na does not
seem adv...eable under opercting copditions” 060111"‘11‘1,5 in radio un1+s, searchligh"' B
‘.ln,‘LuS,, “boxd installz;mons and nravelling aero-eagm-w‘ S
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