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Thls mventlon relatesto a method encl a com-
- position for conditioning ‘water and, more par-

~ ticularly, for ehmmatlng foammg oondltlons 111

steam boilers. | - RN
. Foaming of boiler Weter IS not ‘as oommonly
thought equivalent to an- eooumulotmn of :foam
on top of the surface of the boiler water. “When
steam is rapidly withdrawn from a boller with
 resultant foaming, there is no water surface with-

~in the boiler correlated with the water level in-
dicated in the: conventional water olass attached

to the boiler. -In other words, there is. no sharp

~ line of demarcation between solid water and foo,m o

in g boiler during rapid steam withdrawal.

The foaming of boiler water is actually a rapld a

expansion of the water in a steam generating

area of the boiler brought about by the fact that
rapidly forming small steam -bubbles do not -co-

{ Cl 252—-321)

g1 |

| 'Vent suoh as 130propyl aloohol Qr the l1ke
- dosages required are generally qmte small, on the

The'

order of some few parts per million of boiler .

‘water. In general, from 0.1 to about 50 parts per '

mllhon of foam 1nh1b1tmg compounds may be

- added to boller water, preferably in combination

RY

with  tannin. Addition of foam inhibiting com-

pounds may- be- repeated as requlred to prevent
foammg |

Trllauroyl d1ethy1ene trla,mme hemng the for-

| mula | .
o HNHOHE—CH,; N- CH: o]l—NHL
S ¢=0  ¢=0  ©=0
(Jqua I DnH:aa LuEﬁsf

| may be prep ared as followe 75 grams of lauric acid

alesce, if at all, until a definite short time after =

their fo1met1on As g oonsequenoe the entire

20

“volume of water in the generating area is ex<

- panded by myriads of small bubbles until the thus
- formed so-called “hght water” may fill the steam

space and -become entramed W1th the steam |

leo,vmg the boﬂer | -
- In other wmds bubbles neecl not be partlou-

.....

1ty of the bubbles need only be suoh tha,t the bub—'
bl

gf‘ aSS.

T have now found that the shght deﬂ‘ree of sta,-'

bilization of bubbles which suffices to cause foam-
‘ing of boiler water may be largely or oompletely
inhibited by the addition to the water of tri-

lauroyl diethylene triamine, tetralauroyl trieth- -
ylene tetramine, tetralauroyl tetraethylene penta--

mine, or pentacapryl tetraethylene pentamine.
- These are novel compounds not heretofore pre-
pared | - |

It is therefore an lmportant obJeot of the pres-
| ent invention to provide novel methods and com-
po31t1ons for preventing foaming in steam boil-
ers, particularly by 1noorporat1on W1th sa,u:l we,ter
- of the above disclosed amides. =~

es last but a very few seconds after passing the
- plane of the Water level 1nd1oat~=cl 111 the Water ]
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- were heated with 12 gr ams diethylene triamine
for 6 hours at 180° to 200° C. Titration of the re-

eotlon mass with 16, normal alcohohc solutlon
of sochum hydromde using Po1rr1er s Blue as in-
dicator, showed that the reactmn mass oonte,lned. |
1.4% of unreacted ae1d The produot is soluble

in benzene and ethyl aoetete and oonto,ms 6 65% |
'mtrogen 'as oompared w1th the theoretloal mtro—'

gen content of 6.46%; |
Tetralauroyl tr1ethylene tetramme havmg the
~ formula: o SRS | |
_eN——CHn—-oé - Q_'He-:_CHE.N CH—CH-NH
C=0 .;--._-.;,f.--_o'=o T e=0 - O=0
| '.(JIIHEE | - (.)uﬂﬂa (111H23 Culos - .
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_may be prepared as follows.

75 grams of' lauric
acid were heated with 17 grams triethylene tetra-
mine at 180“ to 220° C. for 6 hours. Titration of

- the reactlon mass W1th 1o normal aleoholic so-

dium hydroxide solutlon using Poirrier’s Blue as
indicator, showed that reaction mass contained
4.8% unreacted acids. The product is soluble in

“benzene and ethyl acetate and contains 7.22% ni-
trogen, as compared with the theoretloa,l mtrogen

oontent of 6.739%.

45

Other and further features o,nd obJects of the :

present invention will become apparent from the
following detailed disclosure and appended claims.

- The foam inhibiting compositions of the pres- -
ent invention may be introduced into steam boiler 50 were heated with 22 grams tetraethylene penta.-

water in the form of colloidal dispersions that

may be stabilized with tannin, gun - arabm pec-

tin, or the like. If desired, the foam inhibiting
compositions may be mtroduoed into the boiler

. HN—-GHn—C HE—N—-G Hy-O Hl—\T—CHz—C H:-N-C Hz—C

‘may be. prepored as follows,

Tetrolauroyl tetreethylene pentamme ha,vmg
the formula.: | -

- Ho-NH |
-~ C=0 - C=0 _.O H | =0
~ CnHaz CuHz J}HHEE ) | (!‘/1115[23

5 greri'is laurlo acid

‘mine at 180° to 200° C.. for 6 hours. Titration of
the reaction mass with % normal alcoholic sodi-
~um. hydroxide solution, using Poirrier’s Blue as
- indicator, showed that reaction mass contained.

o in the form of a solutmn m an approprlate sol-— 55 3 27% unreacted amd The product is soluble in




. KR )

ethyl acetate, and contains 7.60% nitrogen, as

2,528,273

compared with the theoretmal n:ttrogen content‘ |

of 7.60%.

Tetralauroyl tetraethylene pente,mlne may also
80 grams of lauric -acid

be prepared as follows.
were heated with 19 grams of tetraethylene pent-
amine at from. 175 to 185° C. for 21 hours, yield-

ing a product having an acid number of 28.1.
The reaction mass obtained had a nitrogen con-. . .-
Correction for the acid een-_

tent of 7.12%.
tent indicates a nitrogen content of 7. 90%

_ _ 4 .
may be varied through a wide range without de-
parting from the principles of this invention and

it is, therefore, not my purpose to limit the pat-
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Pentacapryl tetraethylene pentannne hewlng" |

the formula: | N _

HN-CH:-CH:-N-CH»-CHs-N-CH:-CH E—N-eng;CHz—NH‘ -
=0 C=0 c:odhfno=0 ”_,L'0
CoHis CeH CGeHw T GeHw L CeH -

may be prepared as follows.

30 hours at from 160 to 9210° C. . .Titration of the

reaction mass with ¢ normal aleoholic sodium |

. hyvdroxide solution, using Poirrier’s: Blue as in-
dicator, showed that 35.4% of the:acid had not
reacted. The unreacted capric gecid was removed
by vacuum. distillation, 124.2 grams being recov-
ered. The residue from the ‘distillation was .re-
crystallized from 300-cc. hot acetone.: The 1n-

soluble material which was filtered off .weighed

72.9 grams and formed g light brown:powder melt-
ing at 107° to 110° C. and having a nitrogen
content of 7.29%, compared with a theoretical ni-
trogen content of 7.3%.

Pente,eapryl tetraethylene pentamme may also
be prepared. as follows. 5 lbs. of capric acid and
1.1 1b. of tetraethylene pentamine were placed in
a 4 liter beaker and heated with constant Stir-
ring over a free flame ‘at 190° to 200° C. for 35
hours. At this time, the free eeldlty hed dropped
to 5.56%. The product obtained had a nitrogen
content. of 8.30% and, corrected for the unre-
aeted acid, a nitrogen content of 7.299%.

" The e
-1dent1ﬁed comp051t10ns has been determmed by
testing - in a laboratory bmler operatmg under
200 1bs. per sq. in. pressure and contalnlng 500
cc. of a foaming water made up by adding to
1 liter distilled water 5 gram CaSOsa. 2H20 2

grams anhydrous Na:CO3; and 0.3 gram ‘anhy-
The above identified composi-

drous Naa2SOa.
tions were added to the foaming water in 1 mg.
portions.
found to inhibit foaming for 164 minutes; tet-
ralauroyl triethylene tetre,mme for 170 minutes;
tetralauroyl tetraethylene pentemlne for 124
minutes; and pentacapryl- tetraethylene pent-
amlne for 198 minutes, = -
- In this connection, it should be noted that
tetracapryl tet_re;ethylene pentamine as well‘as the
caproyl amides of triethylene tetramine and di-

ethylene triamine are not good foam. inhibitors;

nor are trilauroyl tetraethylene péntamine, tri-
lauroyl triethylene tetramine. and dlla,uroyl d1-
ethylene triamine. S =

Many details In cemp051t10n and procedure

ent granted on this invention otherwise than ne-
cessitated by the scope of the appended claims.
. Irclaim as my invention:
1. THe method of generating steam from a,
b011er water having a tendency to foam on boil-

ing which comprises dispersing into said water

a material selected from the group consisting of

- trilauroyl diethylene triamine, tetralauroyl tri-

ethylene tetramine, tetralauroyl tetraethylene

... pentamine and pentacaproyl tetraethylene pent-

..~ amine, and heating the resulting aqueous disper-
~ sion to the boiling point, said material being add-
- ed in an amount sufficient substantially to in-

_'h1b1t the tendency of said water to foam on bml-

345 grams eaprlc'
acid, 54 grams tetraethylene pentamine “and 20
grams of dry silica gel were heated together for

B{}

1ng
-2.- The methed of generatlng steam from a

| bmler water having a tendency to foam on boil-
ing which comprises dispersing into said water
from 0.1 to 50 parts per million of a material

selected from the group consisting of trilauroyl
diethylene triamine, tetralauroyl triethylene tet-
ramine, tetralauroyl tetraethylene pentamine
and pentacaproyl tetraethylene pentamine, said
material functioning to inhibit the tendency of
said water to foam on boiling,

3. The method of generating steam frem a
boiler water having a tendency to form on boil-
ing - which comprises dispersing from 0.1 to 50

- parts per million of pentacaproyl tetraethylene

pentamine into said water, and heating the re-

 sulting aqueous dispersion to the boiling point,

30

40

iciency as foam inhibitor of the above_ |

said pentacaproyl teftraethylene pentamine func-
tioning to inhibit the tendency of said water to
foam on boiling.

4. The method of genere,tlng steam Ifrom a

boﬂer water having a tendency to foam on boil-

ing which comprises dispersing from 0.1 to 50
parts per million of tetralauroyl tetraethylene
pentamine into said water, and heating the re-
sultlng agqueous dlspersmn to the boiling point,

- said tetralauroyl tetraethylene pentamine func-

Trlleuroyl diethylene triamine was

-
ol

GO

6o

- tioning to inhibit the tendency of said water to

foam on boiling, |
5. The method of generating steam from s

| -boﬂer water having a tendency to foam on boil-

ing Wthh comprises dispersing - from 0.1 to 50
pe,rts per million of tetralauroyl triethylene tet-

ramine into said water, and heating the resulting
aqueous dispersion to the boiling point, said tet-

ralauroyl triethylene tetramine functioning to in-
hibit the tendency of said water to foam on boil-
ing. |

LEWIS O. GUNDERSON.
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