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. Petroleum crudes as well-as gas oil, reduoed
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from conversion is distilled to produce a
gasoline fraction; a fuel ol fraction, lubncaung
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and particularly gasoline are - recovered as
_an overhead' fraction from the distilling Zones.
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as side cuts from the distillation zone. The
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above the boiling point of water. The initial

condensate formed after the vapor leaves the
columix contains a high percentage of acidic

materials such as hydrogen sulfide, hydrogen
. cyamde, CO0,, HC, etc. Due to the high con-

centration ‘of acids dissolved in the water, the
pH of the first condensate is quite low. For
this reason the water is highly corrosive. It
is important, ‘therefore, that the first con-
densate -be rendered less corrosive. -

In the past, ammonia has been added at
various pomnts in the distillation circuit in an
attempt to control the corrosiveness of con-
densed ‘acidic miaterials. Ammonia, however,
has not proven to be effective with respect to
eliminating cortoslon caused by the initial
condensate. It is believed that ammonia has

‘been ineffective’ for this purpose because it

does not condeise quickly enough to peutralize
the acidic components of the first condensate.
The ammonia tends to stay in the vapor phase
until at least the point .of the second con-
densation. -

"When: using' certain * film-forming ' anti-

_ corrosive agents, it has: been- found that a_
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product that has been used for the past several
yem-sd in -these apphcauons is hcxamethyleme-._
iamine.

A specific problem has developed in con-
nection with the use of these amines for -
. treating initial condensite. This _

- relates to the hydrochloride salts "of . these

problem

amines which tend to form deposits in distil-
lation columns,. column pumparounds,. over-

head lines and in overhead heat exchangers.

" These deposm manifest themselves after the

particular amine ‘has been used for a long -

period- of time. " Morpholine is the least offen-
sive from a deposit standpoint but still forms

depostts when ,used over protracted ‘periods
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compound is MOPA. To sunphfy further
‘discussions _herein of the invention, it will

be illustrated by using MOPA although it is
understood that the other compounds falling

within Formula I are also operative,
In. addition to controlling. and preventing

‘corrosion,- MOPA has the "distinct advantage
‘of not forming deposits’ when used to treat
such systems. for prolonged periods of time.
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where R is-an ahphauc hydrocaxbon radacal . Hexadecyl - : 10 .
- of 8 to 22 carbon atoms in ‘chain length Octadecyl _ : . - 10 110
50 and both R, and Ry are selected from the  Octadecenyl = 35
group consisting of hydrogen .and an’ aliphatic Octadecadienyl . 45
hydroearbonradwalofltoZanxbonatoms o T
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- ‘The-above structural formula mcludes both above, one .of the most effective is dimethyl -
55 primary and secondary aliphatic monoamines hydmgenatgd tallow amine. This preferred 1 15
- -as well as the tertiary. ahphanc .monoamings. species may be considered as an ammonium
Tlustrative : compounds’ coming within" the molecule ‘which has had its three hydrogen
above general formula inchide ‘such primaty atoms' replaced by three .alkyl groups. Two
amines as  n-dodecyl amine, - n-tettadecyl of these alkyl groups are methyl and the third
60 amine, n-hexadecylamine, . lauryl - aminé, s s mixed alkyl substituent derived from 120
__;mynstyl amine, pahmtyl amine, stearyl amme,_ hydrogenaued tallow.
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Inc,, and is known as “Century. D—75 Acid”. glass Oldershaw column fitted with a’ reboiler
A typlcal film-forming corrosion inhibitor and overhead system- similar: to crude distil- 105
useful in conjoint activity with MOPA may lation units. Preheated naphtha- is charged
be prepared by combining 1 weight part of into the column at Tray 5 where it cascades
45 “Ameen SD” with 2.57 weight parts of 2 downward and mixes with hot vapor rising
' - polymerized fatty acid obrained as the residue  from the reboiler. Usually, a small sidecut
of a.dry distillation of castor oil with sodium is taken from Tray. 10. Warmm reflux is 110
hydroxide and reacting ‘the mixture with pumped from the overhead receiver back @
stirring at a temperature of 60°C. for 20 Tray 15 (top tray) to partially cool-the hot
50 minutes. The firial reaction product is then vapors coming up the  column and .going
dispersed  in - equal welght parts of a heavy overhead. A’ solution of dilute ‘hydrochloric ;
aromatic solvent. . : acid ‘provides both the water and’hydrochloric 115
Another - useful - ﬁlm-formmg corrosion  acid. vapor for the test unit. The acid- solution
inhibitor composition is prepared by heating is flashed in a- constant~temperamre oil‘bath
55 14 parts.of “Armeen M.H1™ to.the melting at 170—180°C. . and - injected into the top -
point and adding :thereto 36 parts of “Century .section ‘of. the ‘reboiler. Heated: neutralizer is
D—75 Acid”. The mixture was: reacted for fed inito the reflux line to neurralize the acid 120
10 minutes at 130—150°F. and the resultant  vapor coming up the ‘column. An alternate
. product added to a heavy aromatic solvent . configuration consists of feedmgtheneutrahzer '
60 in ‘equal proportions by welght of product .into. the overhead vapor. line. Feeding neu- . -~
to solvent. tralizer into the reflux causes more rapid salt
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includes both above, one of the nost effective is dinethyl 55 primry and -
secondary ali phatic nonoam nes hydrogenat ed tallom1 am ne. This preferred
115 as well "as the tertiary allphatlc nonoam nes. spe0|es may be consi dered.
as an amonium ||l ustrative conpounds coning wi thin the nolecule which has
had its three hydrogen above general fornula include such primary atons
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of these al kyl groups are nethyl and the third 60 am ne,

n- hexadecyl am ne, lauryl -amne, .is a mxed alkyl substituent der.i ved
from 120 nyristyl am ne;, palmtyl am ne, stearyl am ne, hydrogenated
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35 Mbi sture content, percent 0. 86 fromthe standpoi nt of
preventing corrosion, its ability to neutralize aqueous- solutions of The
mat er i ar—t+s—of—ecotr-Sse—rot—ptr-e—hut—=ee+ds—and-t 0 be i ncapabl e of form ng
deposits contains di carboxyl ate pol yners wunder normal conditions of use.
100 havi ng-about 34 to 36 atons. A suitable To eval uate the invention,
a | aboratory conmmercial source of this diner acid is glassware unit was
constructed. The unit 40 - Harchem Division of Wallace and Tiernan, ,
consists of a two-inch dianeter, f1ftéen-tray, Inc., and is known as

"Century D-75 Acid". glass O dershaw colum fitted with a reboiler A
typical filwrfarmng corrosion inhibitor51&%M: overhead systemsinilar tar
crude distil- I05 useful Tn conjornt activity wth MOPA may . Tation units.
Preheat ed naphtha is charged be prepared by conbining 1 weight part of
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parts of a downward and m xes with hot vapor rising polynetized fatty

acid obtained as™he residue, from the reboiler. Usually, a small sidecut
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head is renoved and wash water is poured conpositions were tested: into
the colum. This wash water is partially Conposition 1: 40% MOPA in
hea\/y aro- 10 refl uxed overhead to repnpve r‘lnpnci ts inthe matic saolvent;
overhead line. The two sanples of wash Conposition 2: 40% Morpholiné in
heavy water, resulting fromwashing the colum and aromatic solyernt;.

35 @gr head, are then analyzed for chlorides to. Conposition 3: Orude

hex t hyl enedi ami ne; determine the anvunt. of deposits in the

Conpdsi tion 4: Crude. di am nocycl ohexane: - 15> col um and overhead line. A
mat eri al bal ance Corrp05|t| on 5: Crude Anyl Anine; is made by adding up the
anount8 of .chl ori des ConpositionsB;502 concentrated organic sol v&a@ obt ai ned

from each source and compari ng solutiron of a blend of: _
40 with the amount of chlorides TABEGE] to the  1,2-Diamno cycl ohexane;
unit. - _ Evaluation of Competitive Neutralizers. 2- Met hyl - Pent anet hyl ene
Di am ne; 20 In order to provide a satistactory test in .2-(Am no
Met hyl )  Cycl opent yl aniGhergeaSduthflampten Haayu Mavhtfa t i ne, the test<unit was
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formula, [err] wherein nis 6. A process according to any of the 2 or 3
and Ris a |ower alkyl radical of not preceding clains which conprises
adding to 10 nore than 4 carbon atons to said petreleum—the product being

distillTed a corrosion inhibit- product as it passes t hrough the refining

unit. ing amount of a filmformng am ne along 35 2. A process according

toclaiml wherein wth the conposition. the anpunt of said composjtion
ed to said 7. A process according to any of the product is

3§§DJC|ent to raise the pH of the precedi'ng cl.ai ms whereint sai d

C ositionis 15 water of the initial condensate to about 4 0 -

met foxypr opyl ani ne. _and pref er bi90%t | easf about 5.0 10,8, A process

for controlling corrosion causeﬂBL§O»3 A process according to claim 1 or

2 by acidic conmponents in the initial condensate wherein the conposition

is added to the ofIH“HF@FPFFWHQ“H@§W%PEE&“H?Oduct in.a refining overhead

i nepqegtf,alizg,e distil I | ng unMsmoxyethﬁﬁhnﬁelsubst anti at&,yxyg,spyl'@d;@rn\descrl bed. 20
4, - ' o i s added to
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1. A process for controlling corrosion caused
by acidic components in the initial condensate
of a distilling petroleum product in a refining
unit which comprises: adding a corrosion
inhibiting amount of a composition having the

formula, R—O—(CH;). NH, wherein n is

20r3 and R is a lower alkyl radical of not
more than 4 carbon atoms to said petroleum
product as it passes through the refining unit.

2. A process according to claim 1 wherein
the amount of said composition added to said
product is sufficient to raise the pH of the
water of the initial condensate to about 4.0
and preferably at least about 5.0. .

3. A process according to claim 1 or 2
wherein the composition is added to the
overhead line of the distilling unit.

4. A process according to claim 1 or 2.
wherein the composition is added to 'the

petroleum . product- before said product is

passed through the fracuonatmg column of

the distilling unit.

5. A process according to. cla1m 1 2, 3~

Cl ean,

No
Very

No -
Very

r’rgunt anount i |

or 4 which - comprises continuously adding
the composition to the product being distilled
continuously in a fractionating tower and con-

Cl ean,

tinuously recycling the water condensed to.

the overhead line of the fractionating tower
of the distilling unit.

6. A process according to any of the
preceding claims which comprises adding to
the product being distilled a corrosion inhibit-
ing amount of a film-forming amine along
with the composition.

7. A process according to- any of the
preceding claims wherein said composition is
methoxypropylamine.

8. A process for controlling corrosion caused

- by .acidic components in the initial condensate

of .a distilling petroleum product in a refining
unit substantlally as herein descnbed C
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by acidic components in the initial condensate
of a distilling petroleum product in 2 refining
unit which comprises: adding a_corrosion
inhibiting amount of a composition having the
formula, R—0—(CH,), NH,
2or3andRisa lower alkyl radical of not
more than 4 carbon atoms to said petroleum
product as it passes through the refining unit.

2. A process according to claim 1 wherein
the amount of said composition added to said
product is sufficient to raise the pH of the
water of the initial condensate to about 4.0
and preferably at least about 5.0.

3. A process according to claim 1 or 2
wherein the composition is added to the
overhead line of the distilling unit.

4. A process according to claim 1 or 2
wherein the composition is added to the

petroleum product before said product is

passed through the fractionating column of
the distilling unit.
5. A process according to claim 1, 2, 3

NH, wherein n is -

Ss accordlng to clain11, 2, 3
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a, 1978. Pub
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continuously in a fractionating tower and con-
tinuously recycling the water condensed to
the overhead line of the fractionating tower
of the distilling unit.

6. A process according to any of the
preceding claims which comprises adding to

‘the product being distilled a corrosion inhibit-

ing amount of a film-forming amine along
with the composition.

7. A process according to any of the
preceding claims wherein' said composition is
methoxypropylamine.,

8. A process for controlling corrosion caused
by acidic components in the initial condensate
of a distilling petroleum product in a refining
unit substantially as herein described. '
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