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APPLICATION OF CERTAIN SHALE PRODUCTS AS CORROSION INHIBITORS
R.E. Metsik, Candidate of Technical Sciences

At present, the shale industry is producing water-soluble
phenols that are obtained by extraction with butyl acetate from
tar water and used as a raw material for the production of syn-
thetic tanning agents and adhesives of type DFK. These water-solu-
lie p:;er:ols consist chiefly of direthylresorcinols. The conte!nt
cf mon-chenols (phenol, cresol a'd other water-soluble monorhe-
.: Ln th. mixture is only 10-15%, and the remaining components
--re 'f'unctional water-soluble phenols.

TABLE 1

Decrease in Rate of Corrosion of
Carbon Steel in Hydrochloric Acid
on Addition of 6 g/liter of Phe-
nols

1 2Cxo- .
pocrb 314)( KT '

XapaiTep¢CTI"xa cpe i rpO b20,C H11rH61f-

Adl/?oo "ropa. %

4 0,! M. PCTSOP COJARHOr KI1CAOTh . 0,13 9,
1,0 1. * 0,04 96

0,01 if. i
S ,acbRl. CHOR cepooAopAooM. 0,22 98

1) Descript~on of medium 4) 0.1n hydrochloric acid
2) Rate at 200 C, mm/year 5) Saturated with hydrogen sul-
3) Effect of inhibitor, % fide

It was noted in the corrosion laboratory of the Shale Insti-
tute that the corrosion of steel is reduced to a fraction in the
presence of small quantities of the above phenols in acidic aque-
ous solutions and in butyl acetate. This indicates a possibility
of using phenols as corrosion inhibitors.

Gravinetric studies showed that the corrosion rate of carbon
steel In acidic aqueous solutions is reduced by factors of 5-25
under the influence of shale phenols, with the inhibitor effect
reacning 98% in certain cases (Tables 1 and 2).
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TABLE 2

Decrease in Corrosion Rate of Carbon Steel in Acidic Salt Solu-
tions Under the Influence of Phenols at 200 C

C pB C CKOPOCTb KOPpO3HK
A CocTa s p c~iop a., Ais xe/. A Ko.1, eCTeoO C T~op , ~ o d,_OHCCh * pacTaopt, .M.I.o$

- PH- A06A~rnCHHUX
CIICOOI NH.CI KS04  KCI *)eHo-oa,O° B CIA He, coAepxua-.Eco.cpxa-

11 25 35 100 - 1,0 7,0 2,54 0,12
-- 60 100 30 1,3 4,3 2,68 0.12

25 20 - - 3,4 1,0 0,50 0,10
5 25 20 - 4,7 2,0 0,58 0,07

11, 25 - 2 3,4 0,1 0,50 0,30

A) Solution composition, C) Corrosion rate in solution,
mg-eq/liter mm/year

B) Amount of phenols added, D) Not containing phenols
g/liter E) Containing phenols

TABLE 3

Rectification Data of Phenols and
Characterization of Fractions
Obtained

I.nPCjeA ii i , K ini. 4 A COACP- IMOAs -.
2 ncpcc I A ).1K 'Ic~e BWcaiuc ~ y

nP:, 15 ..g4  Ila aTkIOC- 10PalKU4A, rpynnu lIPlI1WA
R , C . PI0 p o A,,1- D H. ec

75-145 170-260 15.6 131 118
145--161 260-280 9,2 195 1,30
161-165 280-285 71 23.8 134
165--16q 28.5-20 26,5 24,6 13M
169-173 290-295 16.8 24,4 141

1) Boiling range, °C 4) Yield of fraction, %
2) At 15 mm Hg 5) OH-group content, %
3) Converted to atmospheric 6) Molecular weight

pressure

It is seen from polarization curves that corrosion is reduced
in hydrochloric acid under the influence of the phenols chiefly
as a result of cathode-process inhibition.

The phenols were rectified (Table 3) to determine the inhib-
itor properties of the individual fractions. Bifunctional phenols
were obtained by separating the total phenols on silica gel by
distributive solvent (benzene and methanol) chromatography.

Oravimetric studies indicated (Table 4) that all phenol frac-
tions have almost identical inhibiting properties, with the in-
hibitor effect above 90% in all cases. IncreasIng the amount of

-2-
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TABLE 4

Protective Effect of Phenols in
Corrosion of Carbon Steel in O.ln
Hydrochloric 

Acid 

OC
ANl phin-1m, lOva im c npliCa Kll!

CkOPOCTb- D"44e,

" Cvktapnzwe ueio wi .... 0.14 0,17 94 93
E fbvn'XaTO-IfIeC I ciioAb . 0.18 0.09 93 96G Oji_ !Ktsi 4 eionon 170-

2G0 C . ....... 0,20 0,08 91 97
01)"Il .o 260-28c" C .. . . . 0,15 0,05 04 9

clieilxivi 290- 9
:65° C .. .. . .. 0,16 O, 93 97

-W CK . .I .e l . 'O . -. . 0 .3 7 0 .0 7 8 5 9 7
Opaxims; 4)ejioa 290-

25C ....... 0,13 0,06 95 97'

A) Additive E) All phenols
R) A..ount of additive, g/liter F) Bifunctional phenols
C) Corrosion rate, mm/year G) ... °C phenol. fraction

D) Inhibitor effect

TABLE 5

Inhibitor Effect in Pickling of
Steel in the Presence of Phenols,

A B F' DCOJqIIA
"o, Cep as KIIcAO- Ceplas KscAo- II

° CA a,
"oo ,.. 1o s 2 10%

ef Clp" rip rII Ifl
pif20 I 61Cnpn 20*C W0'C 20uC 60 GC

10 2 79 60 65 W1 67
30 95 81 96 93 66 h0
40 98 97 8 97 91 85

A) Amount of phenols, g/liter C) At
B) Sulfuric acid D) Hydrochloric acid

additive from 1 to 5 g/liter lowers the corrosion of carbon steel
in all cases in 0.1n hydrochloric acid.

It Is seen from Table 5 that water-soluble shale phenols can
be used as corrosion Inhibitors for pickling of carbon steel in
sulfuric acid.

Shale deemulsifiers may become one of the methods of protect-
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Ing metals from corrosion.

A shale deemulsifier is a 45% solution of the sodium or am-
monium salts of shale-tar sulfo acids. At the present time, this
material is being produced by the shale refinery at Syzrany and
is used in the petroleum industry as a deemulsifier for desalting
of petroleum.

Study of this material in the corrosion laboratory of the
ESSR Shale Institute showed that the deemulsifier has inhibitor
properties.

The presence of 5 g/liter of shale deemulsifier in 0.5n sul-
i'uric acid solution lowers the corrosion of carbon steel from 23
to 1.5 g/m2"h. In solutions of chlorides and sulfates (pH 2), the
corrosion rate of carbon steel is lowered from 0.38 to 0.03 g/m 2 -h
with an inhibitor effect higher than 90% under the influence of 1
g/liter of shale deemulsifier.
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