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to, of the heterocyclic nitrogen class)
it 25 C (7-7 F) for two hours.

3.Imrion in eight liters of :3.5 MDERUSTING CORROSION SPECIMENS [,lter anko[' ',tiig one gram per liter pick-
,~g inhibitor (sarne as above) and 0.2

STANNOUS CHLoUDE AS AN ACD DERUSTING INHIBTOR .ter ftf SCI, t 25 C (77 F)
An unexposed v-eighed bare steel

Fred Pearistein and Robert F. Weightman patl. fre of rust, was included as a
control in each of the three groups andPltman-Dunn Research Labotatories, Frenkford Arsenal, Philadelphia, Pa. imni-sed in th,- ;erusting solution to-
gether with the rusted panels.

CORROSION TESTING of steel Results
specimens by the weight-loss method The authors discuss the us. of an All three derusting procedures effec-
requires removal of corrosion products inhibitor in acid derusting of corro. tively removed rust from even the
without haiting the underlying metal. slon test specimens to prevent attack deepest pits. and it was assumed thac
The sodium h)dride descaling process, of the underlying metal. Emphasized
often used for this purpose, involves is the action of stannous chloride as the soflium hydride process proided
immersion of the rusted specimens in a an i,hltor in the acid derusting rust removal without loss of sound
bath of molten sodium hydroxide con- process. Test data are given to sub. metal Thus, the data developed fromstantiate the performance of the the specimens lecaled in the sodiumtaining 1.5% to 2 4 sodium hydride- in hbitor, hydidht e 'ath can be used as nherine
formed by reaction of sodium with hy- for cot an eet iss o t.r
drogen in the molten salt bath.' for comparing ectiveness of othf.r

While acid pickling solutions are drusting systrms.

more conveniently, simple, and safely It is evident from th. data shown
used for derusting, the ferric ions re- vIFrGT LCSc in 'l'aleh. 1 that the eight test panels
leased at the metal-solution interface - 411... (4 by (fi-inch) lost an average of 14.932
during rust dissolution aggravates at- grams of metal per panel as a result
tack of the specimens by cathodic de- 1 of corrosion during atmospheric ex;,,-
polarization. Usual pickling inhibitors, sure. This was assumed to Ie the truepolriatincorrosion weight loss afte.r the sia.n.-
effective for retarding acid attack of corrosion ei n lea e r the sodi-
steel, are relatively ineffective when shydride bath.
substantial amounts of ferric ions are
present in the acid. The use. of inhibited hydrochloric
A report has been published which acid solution for derusting a similar

indicates thst addition of stannous ions i. group of t.st panels resulted in weight
to acid-pickling solutions (containing losses averaging g6.013 grams. Ei-
ferric ions) result in chemical reduc-one gram of th, sound
tion to ferrous, thereby eliminating the metal was attacked because of thi. It-
cause of additional corrosive attack of r, ration of ferric ion at the ;.-Lal-rust

pickled steel.' The present investigation interface. The use of inhibited avid for
was conducted to verify this fact and rust removal rosited in an apparent
to determine the effectiveness of stan- ru corrosion w eight loss which b-xcied the
nous ion additions to acid pickling solu- true corrosion weight loss by over 7';.
tions far rust removal as an alternative 0 When stannous chloride was Adfhd
to the sodium hydride descaling process. : * 0 to the inhibited hyih'oehlori-. awid, theto the s uaverage loss of the atmospherically ex-

Stannous Chloride Addition 0 0 0,." 0.M posed panels was 15.396 grams. This
Solutions were prepared of 3.5 M Mcorresponds to a weight loss of about

hydrochloric acid containing 0.1, 0.2, 3.1'/' in excess of that observed for the
and 0.4 M ferric chloride with various Figure 1-Effect of SKI, additions to slium hydride descaled panels. This is
additions of stannous chloride. Weighed 3.5 M ICI containing FeC, on dissolu- an improvement over the use of in-
2 by 2-inch specimens of bare steel tion rate of steel panels (2 by 24ch). hibited acid without stannous chloride,(AISI Type 1010), in duplicate, were The addition of stannous chloride de- but still indicated some of the sound
immersed in the solutions at 25 C (77 creased the dissolution rates. metal had been attacked.

F) for four hours, The specimens were Unexposed bare steel panels (4 hy
then water rmed, dried, and weighed 6-inch) treated in the same solution
to determine the degree of attack, steel (luring rust removal was deter- and at the same time as the rusted
The presence of ferric ions in these mined. Experiments were performed panels were tested for weight loss. The

hydrochloric acid concentrations had a with weighted AISI Type 1010 steel weight loss produced by immersion in
profound effect in increasing the disso- panels (4 by 6-inch) which had been the sodium hydride bath was negligible
lution rate of the steel. The addition of exposed for 11 months to the industrial and in the stannous-containing acid so-
stannous chloride, how-ver, decreased atmosphere at Frankford Arsenal, Phil- lution was only about 0.001 gram per
the dissolution rates (Figure 1). Pro- adelphia, Pa. panel.
ceeding according to the Equation The panels were heavily rusted with However, the conventional inhibited
2Fe" -- Sn" = 2Fe' 4.- Sn "', a given deeply emhe'ded rust in corrosion ravi- acid solution prog.essively increased
molar quantity of stannous chloride ties. Preliminary tests showed that the. dissolution rate of the hare steel as
was capable of complete reduction of between one and two hours immersion ferric- ions were liberated by dissolu-
louble the molar quantity of ferric ion. in "1.5 M HCI was necessary for con- tion of the rust from the atmospher-

Stannous chloride, in addition to nulli- plete rem,)val of rust. ically expotsed panels, so that by theend of thi, 2-hour 
immersion 

ia'rind

fying the corrosive activity of the fer- )ivid,le into three groups of fight total of the grm omretaln was dis-
tic ion on the dissolution of steel, is tach, the pane0s we8 subjmtm t one solved,
itself an acid pickling inhibitor, (trob- of the following dlitusting p clu -es:olhe l
ably functioning by overvoltage mnt- f.\,hfitionad Nvei'hed hare steel panl.
flcation. 1. Immersion in stium hydrie hath w-r imerse.d if) theacild-pickling solu.at 4N)! C (752 F) for 4A) minut ,. ttons; ftr two hours after removal of the

Three Derslinx Procedures 2. Immersion in eight liters of :5 derushtI panils. The inhibited acid solu-
The effecti,-eness of stannous chht- M HCI containing one gram per liter tion containing stannous chloride still

ride in retarfling the acid dissolution of pickling inhibitor (95'; efficient inhibi- removed only about 0.001 gram per



panel. The weight loss of a bare steel TABLE 1-Effoct of Derusting Baths on Weight Loss of Steel Paeals (41 by i-inch)
panel in the inhibited acid solution with- Atmospherically Exposed of Frankford Arsenal.
out stannous chloride increased to 0.140 __________________________

gram. In addition, much of the rust ICORROSION 4E1081 LOSS AFTER DERUSTINC, CJLMS
which had spalled from the surface of
the rusted panels during pickling had .HMCnot yet dissolved. It was thus evident SWIUMls HYDRIDE 3. H Ad1 (1) 1g , lNslsxTosi)
that continued use of this pickling solu- PR00599 (055 . I INHIBITOR 0.2 H 5nCi,
tion would result in an ever increasing SPECIMENS HOUR AT .00 C -) iI' J .355 AT ,C) IInK) 501185 AT 25 C)
w eight loss measurement error due to 1 1. '91 15..301 Is.21i
increased attack of sound metal by the I5-I

* increasing concentration of ferric ions. 1 5.038 I6.10 il 5______3____

Conclusions 1-,1594.0

Stannous ions are effective for the 41.7 5881 .

reduction of ferric ions in acid solution. 1.86532

The effect of ferric chloride in increas-
ing the acid dissolution rate of steel isb14616701.0
thus nullified by the add~ition of stan- - 7_______ __.__5_162.______

nous chloride.
The adidition of stannous chloride to 81,1 6 31 2

an inhibite 1hydrochloric acid solution Averale 1-32________________

markedly reduces metal attack during Standard
pickling of rusted steel. Such a solution Deviation 8 03o 0
offers promise for supplanting the so-
ilium hydlriide bath as a means of rust _j~r-n1 Error ___________ - ___________ 7.2_____3.1 __

removal for corrosion testing. Bare Steel

The relatively small error in corrosion Controls Dorir.g
weight loss measurements produced by De- g0.000 5 008 0.1

sound met.2 attack can probably be Bare Stel .400i0
minimized by scraping off corrosion Controls After

products and by impregnating rust- Derosting 0.000 14

covered specimens with concentrated
stannous chloride solution before pick- (1) Heterocyclic1 nitrogen cofflOund
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