1 0181807 The present invention relates to a device for the selective
amplification of radioelectric signals. It applies to the production of =~
band-pass filters for signals with a high energy |evel, which are very 5‘\\
sel ective, have a very high off-band signal-to-noise ratio and a very }ﬁ(
reyection of parasitic spectrumlines outside the pass band. A comonl

used net hod of producing filters having the abovenentioned characteri st
consists in performng 10 a crude filtering of the signal before anplifying
it in order to apply it to the input of a filter which is distinctly nore
conplex in BEASFIPEION i sfy the required filtering conditions. However,
when the energy of trlh@ present invention relates to a method for
inhibiting the corrosion of iron or iron-containing

metals in contact with aqueous systems by adding certain

triazinecarboxy[ic acids dr their water-soluble salts as

corrosion inhibitors and also the anticorrosive aqueous

W, systems so obtained.
Recently much technical effort has been expended

on solving problems which arise in connection with the

~corrosion of metals in contact with water circulation
&; " systems. Various corrosion-inhibiting mixtures have been
proposed, for example the mixture of polymaleic acids
with zinc salts described in -GB~A-1,374,270 or the mix-
tures of thiocyanates or thioureas with chromates des~-
cribed in US-A-3,133,028., The said known mixtures have
certain disadvantages. For example, heavy metals such
as chromium or zinc poLluté the waste waters because of
their toxicity, and because of the more stringent environ-
mental regulations, a search has been made for alterna-
tives. Other corrosion inhibitors, which are free of
heavy metals, aré, for example, the synergistic mixtures
of aminophosphonic acids with nitrites described in GB-A-
1,092,044, These have the disadvantage that in the
course of use the nitrite is oxidized to nitrate, as a
result of which the effect diminishes and algae growth
is promoted. In addition, nitrite can react with amines
to form toxic N=-nitroso compounds.

The methylolmelamine condensation products of
Us-A-2,485,309 and the unsaturated triazine derivatives
of US-A-3,165,515 also do not completely meet the high
requirements which are currently imposed on a corrosion
preventative.

| It has now been found that certain triazine-
carboxylic acids and their water-soluble salts are
excellent corrosion inhibitors in aqueous systems such

as, for example, in water circulation systems, in aqueous



fiilt_erled signal is high, this nmethod does not give com 15 plete
satisfaction since it is difficult to obtain, in the current state of
‘technol ogy, very selective filters with a high off-band signal-to-noi
rati o and wi thout parasitic resonances outside the filtering band pro
The~obj ect of the invention is to overeo2e-the 20 abovenenti oned :
-di sadvant ag§$-¢ lF¥s5 ddi 0S | ec the invention is a device
for the sel e?tci \Zgﬁe{‘trf%lfl"fﬁ%étj’l O%n%#hf%l%%’%{éf ei': ?Fé“éﬂgnéﬂguagﬁppfsiaﬂg’eﬁ% rst
camplifier, rc&@&iIShEFMPIURds nput the signal to be anplified, a second
amplifier 25 COUp|QQéWbﬁJE%ﬂWtPN$eP{iénerglﬁﬁgsaqgl%hheﬁs%l%faégﬂﬁt
band-pass filter, and a second band-pass filter coupled to the output of

the second. BRpN9si & dds V3TMyta hk
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in which Z is a Cq=Cqq-alkylene group, X is hydrogen,
an alkali metal, mono-, di- or triethanolammonium, Rq and
R2 are hydrogen or methyl and Rz is an =NR4Rs group
in which R, is =Z=-C00X or Cq-Cqz-alkyl and Rg is
hydrogen or Cq~Cq2-alkyl, as corrosion inhibitors for
aqueous systems which are in contact with iron or iron-
containing metals.
If Z is alkylene containing 1-11 C atoms, then
it is e.g. methylene, 1,2-ethylene, 1,2=-propylene, 1,3~
propylene, 1,4~butylene, 1,1-dimethyl=1,2=-ethylene, 1,5~
pentylene, 1,6-hexylene, 1,8-0ctylene, 1,10-decylene or
1,11=undecylene. Preferably Z is alkylene containing
1-5 C atoms.
If X is an alkali metal, it may be Na, K or Li.
N Preferably Rz is an =NR4R5 group wherein Ry
is =Z-C00X or Cq-Cg-alkyl and R5 is H, CHz or CyHs.
Examples of specific compounds of formula I are
the following:
2,4,6-tris(5'-carboxypentylamino)=-1,3,5~-triazine
2,4,6-tris(carboxymethylamino)~1,3,5-triazine
2,4,6-tris(3'=carboxypropylamino)=1,3,5-triazine
2,4,6-tris(2'-carboxyethyLamino)-1,3,5-triazine
2,4,6-tris(4'-carboxybutylamino)=-1,3,5-triazine
2,4,6=tris(11"'=-carboxyundecylamino)=1,3,5~triazine
2,4,6~tris(5'-carboxypentyl-N-methylamino)=1,3,5-triazine
2,4,6=-tris(carboxymethyl-N-methylamino)=1,3,5-triazine
2,4,6=tris(3'-carboxypropyl=-N-methylamino)=1,3,5-triazine
2,4-bis(5'-carboxypentylamino)-é-ethylamino=-1,3,5-tri-
azine



resulting filtered signal, characterized in that the first anplifier has an
anplification characterlstlc 30 determ ned in such a manner that the ratLQ\\
bet ween the energi es of.the signal obtained at the output of the first
filter and of the thermal noise existing at the output of the first fil
i s\approximately equal to the ratio whi.ch iLs desired to exist between t

)

ener gi es of 35 t he f;gna and the herna} 20|se at the output of the
second filt&2*hEs $1 rstachexXeeshylemipg ﬁ&vPﬁ§yﬂG@Hﬂ9xﬂ 3yasst bhnds and
t he second faziirear havi ng an 2

2,4-bis(5'=carboxypentylamino)-é-diethylamino-1,3,5-tri-
azine
2,4-bis(2'~carboxyethylamino)=é-n-octylamino-1,3,5-tri-
azine ' .
2,4-bis(2'~carboxyethylamino)=-6-diethylamino=1,3,5-tri-
azine
2,4-bis(2'-carboxyethylamino)-é-butylamino=-1,3,5~triazine
2,4-bis(2'=-carboxyethylamino)-6é-ethylamino=-1,3,5-triazine
2,4-bis(3'-carboxypropflamino)-é;ethytamino-1,3,5-tri-
azine ' '
2,4=-bis(3'-carboxypropylamino)=é-n-octylamino-1,3,5~
triazine ’

2,4-bis(3'=carboxypropylamino)- 6-n-propylam1no 1,3,5-
triazine
2,4-bis(carboxymethylamino)=6é-n-octylamino-1,3,5-triazine
2,4-bis(carboxymethylamino)-6-dodecylamino=-1,3 ,5-triazine
2,4-bis(5'~carboxypentyl=N-methylamino)=é=ethylamino-
1,3,5-triazine
2,4-bis(3'=carboxypropyl=N-methylamino)=6-n-octylamino-
1,3,5=triazine
2,4-bis(carboxymethyl-N-methylamino)=6-n-octylamino-
1,3,5-triazine
2,4-bis(2'=-carboxyethyl=N-methylamino)=6-n-octylamino=-
1,3,5-triazine
2,4-bis(5'=carboxypentylamino)=-6-(2"-carboxyethylamino)-
1,3,5=-triazine
2,4-bis(5'-cérboxypentyLamino)-é-(carboxymethyLamino)-
1,3,5-triazine
2,4-bis(3'=carboxypropylamino)=-6-(2"-carboxyethylamino)-
1,3,5-triazine

2 4-bis(2'-carboxyethyLamino)-6-(5"-carboxypentyLamino)-
1,3,5-triazine

2, 4= b1s(3'-carboxypropylam1no) 6~ (5"-carboxypentyLam1no)-

1,3,5-triazine
The compounds of formula I are not new. Such

compounds and their preparation are described, for
example, in Zhurnal Analiticheskoi Khimii 15, 419-423



attenuation value off band which is approximately equal to the value of the
noi se factor of the second anplifier. The invention has the advantage th
it offers an-effective means whiich is both sinple and econonmic of 5 ’
?pLLm zing tfte f:clterl ng systens for radjeelectric sig- nals when this }/x
IVtering is perforned at a very high signal ener Ve This sinmplic
of producti&hgéﬂéblé§ Ffrﬂénbgfgﬁﬂﬁﬁﬂfﬁ %ﬁhrEﬁ%ﬁﬁ;éigf%$03y§Pensngnd t 4
Sl gna: gene(_iél?ﬁléﬁ Dfﬁqulngie@gn@sb&l%iﬁasi)‘81|9,€9r'~?61,g ah U0S. hPghehtvel with a
very | ow nojse vel .an LY «Law of f -. band it i I L. In
particul ar, >Rfg’ ?ﬁﬁ@ﬁ-’ of gﬂ\éggrfslggj eafanecftr? \6/521 yPrg%%f,l e%lﬁ?'g* ?Rielibrﬁzﬁct i on of
i nt ermedi at@5f (eQaddcy finl thomeng fsytdtemes foteratioetrafisrenteser jow=

ever,'is the use of the compounds of formula I as corro-

sion inhibitors for .iron in aqueous systems described or
suggested. | ' '
The compounds of formula I are preferably used
in a quantity of 0.001 to 5% by weight, referred to the
agueous system,
As already mentioned, the aqueous systems may be
water circulation systems, for example cooling water
=_) circulation systems, they may be aqueous machining fluids
as are used, for example, as cooling liquids in drilling,
pulverizing, milling, turning, cutting, sawing, grinding,
threading, or in rolling or drawing metals, they may be
antifreezes or hydraulic Lliquids on a glycol-water base,
and they may be aqueous coating substances such as e.g.
emulsion paints or aqueous powder coatings.
The compounds of formula I can be used in the
aqueous systems as the only additive or in combination
Wwith other additives. Examples of such co-additives in
water circulation systems are known corrosion inhibitors
such as phosphonates, phosphonocarboxylic acids or phos-
phinocarboxylic acids, N-acylsarcosines, imidazolines,
triethanolamine, fatty amines or polycarboxylic acids.
These may be copper passivators such as e,g. water-
soluble benzotriazoles, methylene-bis{(benzotriazoles) or
2-mercaptobenzothiazoles. These may be dispersing agents
and carrier substances such as e.g. poly(meth)acrylic
acid and its salts, hydrolysed polyacrylonitrile, poly-
acrylamide and its copolymers, Llignosulfonic acid and its
salts, starch and starch derivatives, cellulose, alkyl-
phosphonic acids, 1-aminoatkyl=1,1-diphosphonic acids and
their salts, polymaleic acids and other polycarboxylic
acids or alkali phosphates.
Further co-additives may be precipitation agents
such as e.g. alkali phosphates or alkali carbonates,

oxygen scavengers such as e.gd. alkali suLfatgs or hydra=-



15 O her characteristics and advantages of the invention will also
- becone apparent with the help of the follow ng description given with
reference to - the appended draw ngs in which: - Figure 1 shows a device f,
the selective filter- 20 ing of radioelectric signals according to the}
i nwention; - Fi gures 2 to 4 show spect ~asof signals obtained at the
different points of the filterin ystem of the deV|ca according, to the
|nvent|on\Mﬁcﬂlhf%pgﬁgﬁh1pﬂ ﬁ?@ﬂ? f”fg]@f erfe M HY RSA TR accor di ng
to the i nverddoh @5 etz\h'ytbniediahiciwntattrJaalcretFilcharoadl amlﬂs as alot § edlr
rectangle c [ er .2 fifr n 11 3, a
second anpll{mq4§§EMPné £§En@gpggghd%sa§§ fi Fter %@ }#t%éﬁ her in

t hat order itiamides dipeepaydadipic (s1c) acid d1am1de or ethylene

oxide or propylene 9x1de condensation products of such

amides, and also fatty alcohols and their ethylene oxide

condensation products.

Aqueous systems which are used as machining
fluids may be a cutting or grinding oil which can be
diluted with water such as, for example,

a) aqueous concentrates of one or more corrosion inhibi-
tors with or without an antiwear additive which may
then be used in a dilution of 1:50 to 1:100 as a
grinding fluid, _

b) polyglycols which contain biocides, corrosion inhibi-
tors and antiwear agents and which may be used as a
cutting fluid in a dilution of 1:20 to 1:40 and as a
grinding fluid in a dilution of 1:60 to 1:80,

c) semisynthetic cutting oils with a base similar to b),
but additionally containing 10-25% of an oil és well
as sufficient emulsifier to keep the Liquid trans-
parent on diluting, _

d) emulsifiable mineral=oil concentrates which, in addi-
tion to the emulsifier, may also contain corrosion

3 inhibitors, antiwear agents, biocides, and antifoam-

ing agents, and which are usually diluted in the '
ratio of 1:20 to 1:50 with water to form an opaque
emulsion,

e) products similar to d), but containing Less oil and
more emulsifier, which yield translucent emulsions
at a dilution of 1:50 to 1:100.

The compounds of formula I can be used either
alone or in combination with other additives also for
said machining fluids as well as antifreezes or hydraulic
fluids. These may contain e.g. other corrosion inhibi~-
tors such as
a) organic acids or salts and esters thereof, e.g.

benzoic acid, p-tert-butylbenzoic acid, disodium
sebacate, triethanolamine lLaurate, isononanoic acid,



pass filters 3 and 5 are of known types, such filters are 30 in particular
mar keted by the Applicant with the referen- ces THOVSON- CSF 20856617 and
20856618, and consequently their details of enbodiment do not need to b
described in*greater detail in order togain a good under st andi ng of t
invention. In Figure 1, the i nput of the fil- tering, devicg

i ndi cated by t hthpetrdethaned anis e sadik Qﬂ/RTﬁP\%ﬁﬁ%ﬁu °Wﬂ§‘$€tter B

i ndi cates the ceapeetiicon chet,wead ituve mutmoptrsaheoambtéwr Roapt-t he

i nput of 3 the fil
p. eanE%E%t%ctJyaéfﬂter C indicates the Link between the

Y

b) n1trogen-conta1n1ng substances such as e.g. fatty-

acid alkanolamides, imidazolines, oxazolines, tria-
_zoLes or_inorganic nitrites or nitrates;

¢) phosphorus-containing substances, for example amine

phosphates, phosphonic acids or inorganic phosphates
\_/ such as e.g. NaHpPO0,?

d) sulfur=-containing substances such as salts of petrol-

eum sulfonates, or heterocyclic.compounds such as

sodium mercaptobenzothiazole.

.

Examples of extreme pressure antiwear additives,
which may be contained in functional fluids, are sub-
stances containing sulfur, phosphorus or halogen, e.g.
sulfonated sperm oil, sulfurated fats, tritolyl phosphate,
chlorinated paraffins or ethoxylated phosphate esters.

The following Examples 1 = 15 illustrate the
preparation of compounds of formula I, while the Examples
16 - 38 show their use in various aqueous systems. In
these parts and percentages refer to parts by weight.

The temperatures refer to O Celsius.
Example 1
Preparation of 2,4,6-tris(5'-carboxypentylamino)-
U 1,3,5-triazine

One third of a solution of 49 parts of sodium 6~
aminohexanoate in 70 parts of water is added dropwise
Wwithin 1 1/2 h to a suspension of 18.5 parts of cyanuric
chloride in 150 parts of water at 00, the temperature
being kept below 5°. The remainder of the solution is
then added and the reaction mixture is stirred first
for 2 h at room temperature, then for 3 h under reflux.
puring this time, the pH value is kept continuously at

10 to 11 by adding 25% NaOH.

The reaction mixture is cooled to 500 and fil-
tered, the filtrate is diluted with 1,000 parts of water
and acidified to a pH of 4=4.5 with concentrated hydro-
chloric acid, a crystalline precipitate forming. After

the reaction mixture has cooled to room temperature, the



output of the filter 3 and the input of the anplifier 4 and the letter D
i.ndi cates the link between the output of the anplifier 4 and the i nput gL\\
the filter 5. According 5 to the device shown, the signal to be filtefed.
is applied to the input A of the device and is successwely trans- mtte@lg/
t hrough the anplifier 2, the filter 3_ 9he anpli- fier 4 and the filter\5~
and then energes filtered at the output E of .the device. 10 Thi s
arrangenemPWﬁ#Yﬁt%athe1%bfthPngdanfheweﬁﬁp@tNEt@fQQkﬁfHdt&ﬂla@ﬂdeV|ce 1
of very higivraeroy Veveb.fissepadtsi grabs 4Wislh (g disoh S yeohfpise
ratio and a ver oo?rd re ectlon of the para5|t|c spectrum nes out - side
the filteriafy Midl » Bé?ztBeacﬁPéVésPﬁégé"ﬂe§° B Yighs of HS %4 r st

section of éﬁ&edbtéememg deytee tecrystallization from aqueous
acetic acid, the substance melts at 177°C.
Analysis (C21 H3gNg0g) .
calc.: ¢ 53.85 H 7.69 N 17.95%;
found: ¢ 54.07 H 7.68 N 17.26%.
The compounds of Examples 2-7 listed in Table I

were prepared in an analogous manner to this.
Example 8
L Preparation of 2-n-octylamino=4,6=bis(2'=carboxyethyl~-
' amino)=1,3,5-triazine

18.5 parts of cyanuric chloride are treated with
200 parts of acetone and the opaque solution stirred into
300 parts of ice-water. 28 parts of n—octylamine are
added dropwise at 0 to 5° within one hour to this suspen-
sion of freshly precipitated cyanuric chloride and in this
process the pH value is held at 5-6 by adding 25% NaOH.

A solution of 42.4 parts of the sodium satt of 8-
alanine in 60 parts of water is then added and the reac-
tion mixture is brought to room temperature by'stirring
for 2 hours.,

Slow heating to 95°C is then carried out with
the acetone being continuously distilled off and in this
process the pH value is kept at 10-11 by adding further
sodium hydroxide solution. The reaction is finally com-
pleted after heating for 6 h at 95 - 100° at pH 10 - 11.

After cooling to 30°, the solution is acidified
with concentrated hydrochloric acid to a pH of 4-4.5, a
white precipitate depositing. The Latter is filtered
off, washed with water and dried in vacuo. 26.4 parts
of 2-n-octylamino-4,6-bis(2'~-carboxyethylamino)-1,3,5-
triazine, corresponding to a yield of 69%, are obtained.
After recrystallization from water, the substance melts
at 138-1400°,

Analysis (CqqHggNg04)
calc.: ¢ 53.40 H 7.85 N 21.99%;
found: ¢ 52.91 H 7.97 N 21.65%.



constituted by the anplifier 2 and the filter 3 has a filtering
characteristic which corresponds,
filtering envel ope provided for the conplete filtering device 1. The se
section 20 of the filtering device 1 constituted by the anplifier 4 an
theAfilter 3 has, at the output of the f
response which has the | evel and
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When these conditions

mat el y equal

are conplied’a®t® Ithe high-level filtering of tHE® gnwl CHREQNOH t he
filter 5 compednsatés tompblRdBOLFE thROFAGAIGN Whi ch Ys 3
N N
NR(CH»,COOH
Ex= R Ry Ry n Yield m.p. Analysis- .
ample °0) % o H N
(%) ° :
2 H (CH2)}sCOOH H 3 87 208,7 CisHNgOs - H20
© . calc. 4477 647 20,90
found 4460 8,33 2048
3 H (CH2)2CO0H H 2 73 >230 Ci2H18NeOs
calc. 4211 526 24,56
found 4224 527 24,24
4 H CH,COOH H 1 2 . >230 CaH12NeOs
' ’ ‘calc. 36,00 4,00 28,00
found 35,13 39 2744
5§ CH; (CHy)sCOOH CH; § 45 109—11 CaaHaaNsOs
= ‘calc. 56,47 8,24 16,47
found 56,23 7.84 16,97
& CHy (CHijCOOH CHy 3 6 146—7  CisHuNeOs '
calc. 50,70 7,04 18,72
found 61,18 7,10 19,68
7 CHs CH2:COOH CHy, 1 65 225—-6 c'chéiNec,'
c. 42,11 526 2456
found 41,80 511 24,10
9 H n-CaHyy H 3 78 1746 CigHuNgOs )
calc. 55,59 8,38 2048
found 5546 851 20,54
10 H n-CaHi7 H 5 69 119—21 CpaHaaNgOa
calc. 59,23 9,01 18,03
found 59,06 8,97 1805
11 H CaHs H 2 73 229—-31 CyH1sNeOs
calc. 4430 6,04 2818
12 H CaHs CHy 2 73 208—10 Ci3HzNgOa
calc. 4785 6,75 25,77
found 48,85 6,84 2425
13 H CaHs H 3 63 192—4  CisHzzNsO4s
calc. 4185 6,75 25,77
found 46,72 1,09 2539
14 H CaHs H 5 79 180-2 C|7H3€N504
calc. 53,40 7,85 21,99
found 52,19 8,08 21,00
15 H CaHs CHs 5 66 14951 c.-ngfNao.
calc. 55,61 8,29 20,49
found 54,61 7,70

19,84



30 contributed the anplifier 4 (sic) and the signal-to-noise ratio
obtained at the output E of the device is the sane as the signal-to-noi
ratio obtained at the link C at the output of the filter 5. In fact, if/
[err] and [err] respectively denote the 35 |evel of the signal and th
| exel of the thernmal noise obtained at _tRe output of the filter 3, and
[err] and [err] respectively denote the dain and the noise factor of 4
the anplifier 4, the signal-to-néxssplasi déobt 3ined at the |ink D at the

output of the anpléfiprsdohSpFERenitsS®H action in aerated water

The corrosion=inhibiting activity of the com-

pounds of the Examples 1 - 15 is demonstrated in a test

in flasks containing aerated water, the following types

of water be{ng used:

A) water made artificially corrosive.of pH 7.5 and a
hardness of 30 ppm of CaC03,

B) acidified water of pH 6.5 and hardness of 200 ppm of
CaCo03.,

¢) water, treated by means of basic ion exchanger, of

U pH 7.5 and hardness 0.

' S x 2.5 x 0.1 cm sheets of low-carbon steel are

scoured with pumice stone, immersed for 1 minute in

dilute hydroch[oric acid, rinsed with water, dried and

weighed.

The individual corrosion inhibitors are dissolved
in the different samples of water as sodium salt, a con-
centration of 100 ppm being established. A steel sheet
is placed in each of these solutions, which are filled
into flasks, and the flasks are thermostated at 40°c.

Air is passed through the test solutions in a quantity

of 500 ml/minute. The water evaporating with the current
of air is continuously replaced by distilled water so
that the volume remains the same.

After 48 h, the steel sheet is removed from the
solution, scoured with pumice stone, immersed for 1
minute in dilute hydrochloric acid which contains 1%
hexamethylenetetramine, then rinsed with uater,-dried and
the Loss in weight of the sheets determined by reweighing.
Each test series is accompanied by a blank without
corrosion inhibitor. The "degree of corrosion™ is the
loss in weight in mg per dm of the sample surface per
day.

More descriptive is the quofation of the "per-
centage protection from corrosion" (% KS) which is cal=-

culated as follows:



as follows: [ERR] 5 If [err] denotes the loss of signal |evel
caused by the filter 5, the signal |level NE at the output of the deV|ce"L
is expressed-as follows: [ERR] and if F denotes the off-band attenuati gl
the filter 10 5, the noise |level BE obtained at the output E of the de

i s\expressed as follows: [ERR] and as F i'9 dpproximately equal to [err]
signal -to-noise ratio obtained at the output E of 15 the device is
expressed as: [ERR"J

Degree of corrosion of blank - degree of corrosion of sample

%KS = x 100
Degree of corrosion of blank
Table II
+ Example Corrosion %KS in the water
- inhibitor A B C
o from Example#)
ANy
16 1 95 95 93
17 2 100 96 98
¢ 18 3 98 96 97
"’
19 4 {40) (23) 92
20 5 55 86 96
2 8 86 (28) 97
22 7 76 (30) 74
23 8 63 8s 100
24 g 60 (18} . .8
25 10 96 100 100
26 1 90 86 96
27 12 - - 100
28 13 86 96 97
N4 29 14 70 100 100
30 15 97 g5 100

*) The compounds were neutralized with NaOH.

The results show that all the compounds have
excellent corrosion-prevention action in the various
water samples.



which well verifies the previously given result. A functioning of the

devi ce which has just been described is illustrated in Figures 2, 3 and
whi ch 20 respectively show t he anplitude-f+equency responses of the fiItéPQ\
33=of|th¢ anplifier 4 and of the filterq$ 4n a practical case in which théb

sigpal -to-noise ratio obtained at the output f the device 1 is fixed
139 dBm the level NE is 10 dBmEdhﬂ"RlI‘FesI%gs'é?:gf | evel 25 in each of the
filters 3 and 5 ar e o3 rdBfon-pravait ien acbiobt dhnat heboeatbtryi | | ustrat ed

in Figure 2, the gain of tQ\eeat-exchanger model device

The device is a closed water circulation system
consisting of a 20 L container, a 1 L container, a pump,
a flow meter, a sample chamber, a heat exchanger and a
cooler. | ' '

Corrosive service water is gasified in the 20 L
container with 5 L/min of compressed air through a
sintered plate and pumped from there into the 1 L con-
tainer. From there, the water flows through the flow
meter into the glass sample chamber in which 2.5 x 2.5 c¢cm
\;- metal sheets are located on a mounting device of acrylic
glass. _

The water then flows through the heat exchanger
which consists of a steel tube of 1.58 cm inside width.
The tube has copper ends and is wound round with a 960 Watt
heating coil. After the heat exchanger, the water flows
through the cooler back into the 20 L container,

In the steady state, the water circulates through.
the device at 4.55 L/min. 1In the circumstances, it has
a velocity of D.46 m/sec in the heat exchanger and a
Reynolds number of 8,500. The heating coil gives the
heat exchanger an outside temperature of 60°., The water
leaves the heat exchanger at 459. The cooler is operated
so that it cools the water to 400 before it starts a
new circuit. '

The samples consist of sheets of Low-carbon steel,
cast iron, copper, brass and aluminium. They are cleaned
before the test with scouring powder and then immersed
in an acid bath and in particular, the steel, iron,
copper and brass sheet for 1 minute in concentrated
hydrochtoric acid diluted 1 : 1 at room temperature, the
aluminium sheets for 5 minutes in 5% phosphoric acid con-
.taining 2% chromic acid at 75°. The sheets are then
washed with water, dried and weighed. They are then
mounted on the acrylic glass mounting device, care being
taken that they do not touch either each other or metal

screws of the mounting device. The tube of the heat



anplifier 2 was adjusted in such a way that the |evel of the signal at the
link Cat the output of the filter 3 is O dBm corresponding to a power of_lx\
MVwith a signal-to- 5 . noise ratio of 139 dBm The gain of the anplifi

4 is set at + 13 dBmin order to conpensate for the 3 dBm | oss of the 'A77
fixter 5 and in order to obtain the desflee |evel, i.e. 10 dBm at the

out put E. | Akl g3 1 o OLE2BRRE BRKSE ohHEls dn WhS Qmuit, & the

anplifier 4 is raised g th respect noi se | eve
-139 dBm wHTHtdrieep nﬂ%eeFoFaﬂﬁéeanpllfler 4, to a noise factor of 6

dBm In order to obt Ré Ndé heceesr ed eATBlisknBa o\l s ﬁfwl‘am QE5| red
si gnal -t o- noi se rqilo at,t t he devi.ce the filter 5is

defined in SUkHPne EPYW&&rfﬁéftéPgtHéd§PﬁEéP'PévéF’F ﬁ§%ﬂ§ﬁ%ﬁuﬂ1%h-to its

Rinsing is then carried out for about half an hour with
fresh tap-water and the device is emptied. The corrosion
inhibitor is now filled into one of the containers and
the apparatus is filled with 22 L of a standardized
[N corrosion=test water, .
The circulation system is brought into operation
by switching on the pump and the heating. The inhibitor
. - concentration and the quantity of water in the device is

~ checked daily. After 3 days and after a further 10 days,
the heat exchanger tube is dismantled and the sample
sheets are removed, cleaned as in the pretreatment and
reWweighed. In the first 3 days of the test, 100 ppm of
corrosion inhibitor are used, in the subsequent 10 day
test only 25 ppn.

Table III indicates the degrees of corrosion
obtained after 13 days which are derived from the weighed
loss in weight.

Table III
Ex— Corrosion Water used Degree of corrosion in
ample dinhibitor mg/dm/day
s used Steel AL Cu Brass Exchanger
- tube
3 - Manchester water,
pH 7.0 140.1 5.8 3.7 4.8 420.6
KI=1%) Manchester water, :
pH 7.0 2.5 2.7 0.9 2.0 39.8
32 - water purified via
KI=1%) basic¢ ion exchanger
pH 8.0 139.9 0.0 1.0 1.8 485.3
water purified via
basic ion exchanger
pH 8.0 6.4 4.0 0.9 0.5 11.2
33 - Macclesfield water,
pH 6.5 67.8 8.2 0.6 0.5 215.4
KI=1%) Macclesfield water,
pH 6.5 19.9 0.0 1.1 0.9 38.5

KI-1 = sodium salt of the compound of Example 1.



input, the rejection of the parasitic spectrumlines and the off-band
attenuation are just higher than the noise factor value (6 dBm) of the
anplifier 4. The spectrum-of the signal which is obtained under these {
conditions at* 20 the output E of the device 1 is shown in Figure 4, its
anpb1tude is 10 dBminside the filteringsband and the off-band noise |eve
s -129 dBm whi ch corresponds well to the anti ci ated signal -to-noise ratio
of 139 dBm 6 Exampd 31347 C3 Device (1) for the

selective anplifpeateenioh from corrosion in aqueous cutting oils
The corrosion inhibition of aqueous cutting oils
according to the present invention is tested by the
method described below which is a modification of test
method 287 of the Institute of Petroleum.
A 1% solution of the corrosion inhibitor is neutra-
lized with triethanolamine to a pH of 9. This solution

~ is diluted further to the 2-, 4=, 8- and 16-fold volume.
The concentration of inhibitor in these part solutions
calculated on the basis of the free triazinecarboxylic
*k; acid is therefore 0.5%, 0.25%, 0.12% and 0.06%.

These test solutions are poured over cast iron
turnings on filter paper and the initial rusting of the
paper is assessed visually after 2 hours in accordance with
IP test method 287. Here:

0 signifies no rust stains

T signifies <5 no stains (sic)

M signifies <10X of the area rusty
S signifies >10X% of the area rusty.

The tests were made A) with normal (hard) water
and B) with deionized water. 1In addition, the sensitiv=-
ity to hard water was tested. Here 0 denotes no turbid-
ity. The results are Listed in Table IV.



radi oel ectric signals conprising a first anplifier (2), receiving at its
input the signal to be anplified, a second anplifier (4) coupled to the
output of the first anplifier (2) via-a first band-pass filter (3), and Eggg>
second band-pass filter (5) coupled to the output of the second anplifie
(4)_delivering the resulting filtered sigdral= characterized in that the
first anplifigefph@syg@n anplification characteristic determned in such a
manner that the ratio between the energies of the signal ob- tained at the
output of the first filter (3) and of the thermal noise existing at the

out put of the. ERET THIIEl Deeh® ARRTORITRLET SO0, OLLIE ratio uhich is
desired to exig #I p REL VESIOLAS q h €5 'gnal sgn §1v$t); her- mal noise
at the output of thegggeql gl Bgr (SA :

concentrationx)

34 1 — 0,5%
0,25%
0,12%
0,06%

—-_O OO
|
g
l - oo

35 5 — 0,5%
0,25%
0,12
0,06%

| OO

[ 36 11 — 0,5%
~ 0,25%
0,12%
0,06%

|| we

37 14 — 0,5%
0,25%
0.12%
0,06%

1 wno O
(=]

38 15.- — 0,5%
0,25%
0,12%
0,06%.

40 0 [~ W~ NN nooo 000

| ge°

*) Calculated on the basis of free triazinecarboxylic
acid



first and second filters (3, 5) having identical pass bands and the second
filter (5 having an attenuation value off band which is approximately N\
equal to the -val ue of the noise factor of the second anplifier (4). 2. /%%5
Devi ce according to Claim1, characterized in that the energy of the sigfga
at\t-he output of the first filter (3) is _|lower than the energy |evel of t
signal obtained at the output of the s&cdmd il ter (5. 3. Use of the
devi ce accorratgntoc Cheémss 1 and 2 in the production of

it e medi at & TTedUFNgY o b1 LLRELIAG S+ YR A @l transmitters.

Ry N NR)—Z—coox
N ' (n,
N N .
N(R)—Z—cCoo0Xx

in which Z is a C4-Cqq~-alkylene group, X is hydrogen,
an alkali metal, mono-, di- or triethanoLammonium,-R1_
and Rz are hydrogen or methyl and Rz is an =NR4Rjs

W’ group in which R4 is =Z-C00X or Cq~Cq2-alkyl and Rg
is hydrogen or Cq-Cq2-alkyl, as corrosion inhibitors
for aqueous systems which are in contact with iron or
iron=containing metals. -
2. Use according to claim 2, wherein Z is a Cq=Cs-
alkylene group, R4 is =Z=C00X or Cq-Cg-alkyl and Rg
is hydrogen, methyl or ethyl.
3. Aqueous system which, in addition to the corrosion
inhibitor of the formula I specified in claim 1, also

contains another corrosion inhibitor.

Y
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Claims (as printed)
1. Use of compounds of the formula |

R; N N(R)—Z—CO00X

4

b L : | ®

NR)—Z—C00X

wherein Z is a C;— Cyi-alkylene group, X is hydrogen, an alkali metal, mono-, di- or triethanolammoni-

um, Ry and R; are hydrogen or methyl, and R; is a group —NR4Rs, in which Ry is —~Z—-CCO0OX (sic) or

Ci—Ciz-alkyl, and Rs is hydrogen or Cy—Ciz-alkyl, as corrosion inhibitors for aquwous systems which
are in contact with iron or ferrous metals.

2. Use according to claim 2, wherein Z is a C,— Cs-alkylene group, Ry is ~Z—COOX or Cy— Cg-alkyl,
and Rs is hydrogen, methyi or ethyi.

3. Aqueous system which contains, besides the corrosion inhibitor of the formuia | giveninclaim1,a
further corrosion inhibitor.

Revendications (as printed)

1. Application de composés répondant a la formule I:
R, N NRY)—Z—C00X

N

N(Rp)—Z—COOX

dans laqueile Z représente un radical alkyléne en C,—C,;, X représente I'hydrogéne, un métal aicalin
ou un radical mono-, di- ou triéthanolammonium, R, et R; représentent chacun I'hydrogéne ou un
radical méthyle et R; représente un radical — NR(R; dans lequel R4 désigne un radical -Z2—C0Q0X ou
un alkyle en C,—Cy; et Rs désigne I’hydrogene ou un alkyle en C,—C2, comme inhibiteurs de corrosion
pour des systémes aqeux qui entrent en contact avec du fer ou des métaux contenant du fer.

2. Application selon la revendication 2 caractérisée en ce que Z représente un radical alkyléne en
C1—Cs, Rareprésente un radical —Z—COOX ou un alkyle en C; —Cs, et Rg représente I'hydrogéne ou un
radical méthyle ou éthyle. ]

3. Systéme aqueux qui, en plus d’un inhibiteur de corrosion de formule | selon ia revensication 1,
contient un autre inhibiteur de corrosion.



