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CORROSIVE NATURE OF CERTAIN MEDIA
_IN THE PRODUCTION OF PETROLEUM
" ADDITIVES

G. &. Allakhverdiyev, A. M. Kyzzimov,
V. G. Yusifov, S. M. Efendizads,
A. F. Agalarova, and R. G. Gadzhiyev

The production of petroleum additives is of great importance
to the improvement of the working properties of lubricating oils.

However, the use and separation, during the individual stages
of synthesis, of a number of substances which gisplay a highly
corrosive nature, causes the d=struction of the equipmernt and
distribution lines of commercial facilities.

Corrcsion in the production of an additive which possibly is
not so great as to cause destruction of the equipment can, however, :
facilitate the contamination of the synthesized additive with the ‘
corrosion products which, considering modern-day demands for high-

- quality additives and lubricating oils, is intolerable.

Corrcsion in additive production processes has not been
studied thoroughly nor has it been sufficiently discussed in ths
literature. Investigations have been conducted only into the

, behavior of certain steels during the production of alkylphenol

, [1], and also the corrosive condition of equipment and distribu.iox
iines of commercial facilities in certain Soviet petroleum addi:lx e
plants.
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. Acquainting ourselves. with the corrosive eondition of the
;quIpment in both -experimental and. ind- - trial fagilities hasS once
. aga;n affirmed- the nesessity of studying corrosion in the prqauct;dne
of additives for the purpose of devising effective anﬁi-éérrbsidn T'f:
‘measures and electing the mest stable snd economically Teéasible
- materials for equipment and pipeline construction.

——3 1 This paper presents the results of experiments on the ~.,ti-
-corrosion resistance of certain structurali materials during E
. ' condensation of alkylphencl wlth fornalln and ammonla with the
subsequent settling and drying of the condensation pro;ucf%ﬁhlch
. are technological prccesses for INKhP-21 additive; the synthesis
method and production techniques for this additive are given 1
[2, 31. \

\

~

.

Condensation takes place at 96-98°C at atmospheric pressure
. ~and mixing for two hours. Then, the condensation product settles
., out of the aquious layer in the same reaction vessel and is fed to
. . the drying *ower (p = 60 mm Hg, cm, t = 120°C).

-
Vit
\

The condensation process occurs in a rather complex medium: 3
, owing to the chemical condensatiorn reaction taking place, the

A st

T

i

" content in the system of certain of the componenis decreases and
the concentration of the others increases to a certain degree
which naturally complicates the possibility of correctly estimating
the corrosive nature of individual components during the process.
Therefore, for the purpose of establishing the causes which have
an effect on corrosion, it is advisable also to study the effect
of the individual components and sample mixtures of these ) -
components on the durability of steels.
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Corrosion experiments were conducted usihg laboratory
apparatus (Fig. 1) modeied after that used in industry.

oo

Steel samples, prior to testing, were subject to grinding,
.having been carefully degreased with ethyl alcohol, then held in

FTD-HT-23-897--72
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Fig. 1. 1, 2, 3 - alkylphenol, formalin,
aguicus ammonia vessels; 4 - pumps; 5 -
mixer; 6 - heat exchanger; 7 - condensation

reactor; 8 - reflux condensor; 9 - drying
col_.mn.

KEZ: (a) To vacuum ejection; (b) To flctation.

a desiccator for 24 n cver freshly-roasted calcium chloride, and
weighed on special scales during the vapor-gas and liquid phases
of condensation.

A comparison of the .esults (Tables 1, 2) showed that of all
components of the condensation process the most aggressive was

technical formaline (37% aquious formaldehyde solution).

Table 1. )
date of corrosion in
various media g/m?-h
Steel {Forma-|Aguious Alkyl-
brand |iin ammonia phena
*{zh?]l p | zn p d zh
St.3  figoof 19108 o081 | 005 | ogce | ouse
K20 1idig] 1803 0051 | 00t | 90110 | @123
S£.20 ;2402 2214F 0002 | 0100 | 0130 { ol6C
1665 .623; 1320} 0030 | 0035 | 0655 | 0900
1Kn13 - 162411 02718 0,000 | 0000 | 0018 | 0005
Okn13 10213} 0171] 0000 | 0000 | 0020 | 0008
2Kh1> 10971} 0252] 0000 { 0000 ' 0021 | 0008
Xn17 10.152§ 01033 0000 | 0000 ; 0015 | 0.002%
'p - vapor gas phase; 2zh - iiguid phase
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_ e vate of norrosion for various branag of carbon- steels inr
formaiir Zis ell as in the liquid and vapor-gas phases) was

- ”
1.6-1.8 g/u‘«h,

"In this medium brand OKhl3 1Khl3, 2Khl3, and Khl? stainiess
steels were the most durable.

Knl8N10T, OKh22N5T, Khl7N13M2T steels'in formalin (and also
in other media) did not luse even so much as their metallic luster,
while OKhl3, 1Khl3, 2Khl3, and Khl7 steels tarnished and were coated
with noticeable corrosion spots mairly on the sample faces. Carbon
steel samples were coated with™a ioose and easily removéd layer of
dark-grey condensation products in the -iiquid phase (b)'and brown
rust spots in the vapor-gas phase (a) (Fig. 2).
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Following removal of the corrosion product, corrusive dameve
of a unirorm nature was detected onn the surface of carbon steel
samples.
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'In alkylphenol, all stainless steels had excellent .durabid
The ratg of corrosion for carbon steels-in‘aikylphenol relative
to theif (¢orrosion in formalin was insignificant- - O.lsggfﬁ?:;_;' “
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sustain any corrosive damage.

The low level of durability for carbon steels in formalin,
apparcntly, is explained by the presence of acids (HCOOH) [4] in
the formalin whica in turn can be explained by the rather low pH
of the solution (pH = 2.7).

The presence of formic acid in the solution gives the later
a rather roticeable aggreésive nature in relationship to certain
structural steels [5]. Thus, for example, it has been shown that
in a 1% solution of formic acid, carbon steels are subjected to
corrosion at a rate of 3 mm/year. For OKhl7T, OKh22N5T, and
Kh18N10T steels this indicator of corrosion is on the order of
0.01 g/mz.

it was discovered that the medium of the condensation process
itself becomes less aggressive than the formaliin solution.

In order to explain the reasons for the slow down in
corrosion under these conditons, we conducted tests in sample
mixtures by pairing the individual condensation reagents.

As a result, we established that the basic factor causing
the slow down of the corrosion process is the aquious solution of
ammcnia since the mixture of alkylphenol and formalin with
aquious ammonia solutions do not exhibit aggressive properties

!
w3

relationship to either stainless or carbon steels.

Carbon stes=ls in an alkylphenol formalin mixture are subjs::
to corrosion at almost the same rate as when in formalin alone.

FTD-HT-23-897-72 5




Stainless steels Khl7, OKhl3, lkhl3, and 2Khl3 both in formalin
"and during the condensation process undergo corrosion at a

noticeably slower rate.

The rate of corrosion for carbon steééls in the 1iquid phase
"“of condensation products during drying did not exceed 0.1 g/ni2
although in the vapor-gas phase these steels corroded at a rate
of 0.4-0.5 g/m2 which, it 1is clear, is explained by the presence
of water vapor, HCOOH, and other products which evaporized during
drying, and also by the relatively high temperature (120°C).
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