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(874) "Cleaning an d Maintenance, " Aluminum
Company o f America, 1 2 pages (1955) .

Various section headings are: aluminum
finishes; care; applying waxes and lacquers;
remodeling or moving; heavy duty cleaning ;
and list of products for th e care of aluminum.

For ordinar y care th e mildest o f cleaning
systems is suggested , an d a regular routine
depending upon degree of soiling. Fo r
heavy duty cleaning i t is recommende d that
the following be tried in sequence unti l one
removes the dirt satisfactorily: Heav y dut y
cleaner; etchin g chemical cleaner ; heavy
duty abrasive and etching cleaner; rotar y
wire brush. Precaution s an d suggestions
are give n for each method.

(875) A. Arnold , "Degreasin g Metal Parts
with Solvent Vapors, " Me tall, Vol . 9 , pp .
483-486(1955); Chemical Abstracts, Vol . 49 ,
p. 1385 2 (1955) .

Discussion of various patents covering thes e
processes and description of the various
methods for vapo r degreasing.

(876) W . J . Eart h and A. L . Field . Jr .
(to E. I . duPon t de Nemours fc Co.),
"Sodium Hydride Descaling o f Titanium,"
Metal Progress , Vol . 68 , No . 2 , pp . 114-11 6
(1955); Chemical Abstracts, Vol . 49 . p .
12243 (1955) .

Excellent descaling accomplished wit h
sodium hydride but an optimum time-tempera-
ture cycl e i s necessar y to prevent hydrogen
absorption after th e scale is removed. Lo w
sodium hydride concentrations and minimum
exposure are preferred.

(877) J . Birnbaum , "Electrolyti c Cleanin g
and Descaling of Complex Castings, " Iron Age,
Vol. 176 , No. 12 , pp . 116-118(1955) ; Chemi-
cal Abstracts, Vol . 49 , p . 15564(1955) .

Castings for automati c automobil e trans -
missions cleaned electrochemically in a
salt bath. Detail s o f equipment and operation
are described.

(878) S . C . Britto n and D. G . Michael ,
"Effects o f Repeated Washing of Tinned
Steel with Alkaline Solutions o n its Resistance
to Rusting, " Journal Applied Chemistry
(London), Vol . 5 , pp . 402-41 3 (1955);
Chemical Abstracts , Vol . 50 . p . 11214(1956) .

By using solution s of equivalent alkalinity ,
caustic soda , trisodiu m phosphate and soda
ash had similar corrosive action . Sodiu m
silicate (2Na2O . SiC^) wa s less corrosive and
sodium silicat e (NazO . ZSiOz) wa s almost non -
corrosive. Addition s of 0 . 1 per cen t sodiu m
chromate to the alkaline solution s preserved
both tin and steel, whil e additions o f sodium
sulfite ha d a negligible effect . Additio n of
sodium hypochlorite accelerated corrosion ,
except when in the presence of the silicates.

(879) T . J . Bulat , "Evaluatin g Metal Clean-
ing Efficiency," Meta l Progress, Vol . 68 , No .
6, pp . 94-9 5 (Dec., 1955) .

Used for evaluation were radioactive oil ,
buffing compoun d (chromium oxide), an d
radioactive meta l chips . Stainles s steel,
brass an d aluminum pieces treate d with
soils and comparison made between vapor de-
greaser, pressur e wash, an d ultrasonic clean -
ing. Fo r part s o f simple configuratio n ul-
trasonic metho d removed soil more effectivel y
than the pressure wash, an d this better than
vapor degrease .

(880) R. E . Carter , "Descalin g o f Stain-
less-Steel Strip," U. S . Paten t No. 2,717,845 .
Sept. 13 , 1955 ; Chemical Abstracts, Vol . 50 ,
p. 15 3 (1956).

Strip annealed an d pickled continuously
with removal o f surface oxid e by heating in
radiant-heated furnace, immersio n in molten
caustic sod a containing sodiu m hydride, re -
heating, sprayin g with high pressure water,
and immersion in dilute minera l aci d to re -
move any remaining sludge .

(881) F . E . Cook . H . S . Preise r and J. F .
Mills, "Electrolyti c Descaling . A n Electrical
Method of Rust Removal from Tanke r Shi p
Compartments," Corrosion, Vol . 11 , pp .
161t-181t (1955); Chemical Abstracts. Vol.
49. p . 600 5 (1955).

See Reference No. 858B .

(882) L . L . Deer , "Cleanin g Aluminum, "
U. S . Paten t No . 2.705.500 , Aprils , 1955 ;
Chemical Abstracts, Vol . 49 , p . 10157
(1955).

Oxidized surfaces o f aluminum and alumi-
num alloys are cleane d for welding by re -
moving grease an d dirt in the conventiona l
manner; pickling i n 2 to 5  per cen t hydrofluoric
acid solution at room temperature; rinsin g i n
cold water; pickling in aqueous chromic aci d
solution. p H 1.2-1.5, a t 18 5 to 19 5 F; and
rinsing in water at 11 0 F maximum .

(883) W. Ehlert , G . Kauffma n and G.
Burrett, "Liqui d Honing as a Surface Con -
ditioning Operation," Plating, Vol . 42 , pp .
1522-1524(1955).

Liquid honing is mean t to replace pickling ,
electrochemical cleanin g an d hand finishing
except in case of heavy grease coats which
makes degreasing advisable . Liqui d blasting
said to improve and chemically clea n a  good
finish. Importan t with high carbon steels,
malleable o r cast iron, i s cleanin g without
liberating carbo n or graphite smuts. Hea t
treat scale is readily remove d from plastic
molding dies an d also useful in removing
plastic residue s without harm to surface.
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18 BIBLIOGRAPHY ON METAL CLEANING

oxide to silica ratio indicate d t o reduce
staining of brass, an d nickel silver . Neithe r
aluminum no r copper were affected when
amounts of silicate normally presen t in house-
hold detergents was present. Difficul t to
prevent corrosion o f zinc, bu t best wit h equal
amounts o f silicate and phosphate.

(889) J . C . Harris , W . Stericke r and S.
Spring, "Suggeste d Guide to Laboratory Metal
Cleaning," ASTM Bulletin, No . 204 , pp . 31 -
34(1955).

Soils are listed and their remova l charac -
teristics described. Th e soils listed are 11
in number: mineral oils, fatt y oils, sulfurize d
oils, buffin g compounds , semi-soli d rust
preventives, grease , asphaltum , wa x mixtures ,
burnt-on oil, graphit e soil in heavy oil base ,
paints, an d lacquers. Th e factors t o be
considered in a laboratory procedure ar e
specifically outlined . Liste d are 1 5
methods.for determinin g metal cleanliness
recording original reference , sensitivit y and
a brief description of the method. Als o give n
are relativ e sensitivit y ratings by radio -
tracer method for si x of these methods .

(890) J . W . Hensle y and R. D . Ring ,
"Metal Cleaning Studies Usin g Radioactive
Tagged Soil, " Plating, Vol . 42 , No . 9 .
pp. 1137-114 3 (1955) .

Application of the radiotracer method to
electrocleaning studies . Use d tagged stearic
acid and number 30 lubricating oil plu s radi o -
heneicosane (se e referenc e 606) . Provide s
graphs o f both anodic and cathodic cleanin g i n
alkalies and combination cleaner*. Sinc e the
two soils were used at different initial levels
no comparison could be made of the relativ e
ease o f removal, bu t differing test conditions
affect cleanin g results .

(891) F . W . Hightower , "Cleanin g with
Ultrasonics," Metal Progress , Vol . 68 , No .
1, pp . 99-10 4 (July, 1955) .

Ultrasonic cleanin g especially recommende d
where surface s t o be cleaned are no t readily
accessible or when they must be scrupulously
clean, a s for plating or adhesive bonding.
For effective cleaning a  zone a few inche s
from the face of the transducer is desirable .
Energy intensity imposed on the transducer
is bes t held to a level a t which only moderate
cavitation occurs a t the face, an d undistorted
wave front. Give s curves for minimu m power
to start cavitatio n and power required to remove
nonsoluble soi l completely from standard
specimens unde r controlled conditions . Dis -
cusses transduce r materials, wha t can be
cleaned and with what liquid systems, an d
describes typica l installation. Equipmen t and
costs based on transducer area are described .

(892) E . R . Holma n (to Turco Product*,
Inc.), "Cleanin g Solution for Metallic

(884) Cleaning Compound, Platers ' Electro -
cleaning, fo r Steel , Federa l Specification ,
P-C-535, Ma y 4, 1955 .

Compositional req - Mi n Ma x
uirements are pe r cent pe r cen t

Silicate » » SiO2 10. 0 35. 0
Complex anhydrous phos-

phates a s 1*2^ 5   ^* ®
Organic detergent . 100
per cent basis as alkylaryl
or alkyl suUat a 0.4

Caustic Soda , Remainde r

Absence of ortho phosphate is required.
Performance requirement s includ e tarnishin g
of steel , conductivit y and foam blanket.

(885) E . B . Fernsle r an d H. E . Tscho p
(to International Nicke l Co. Inc.) , "Annealin g
and Cleaning Oxidized Metals, " U. S . -Patent
No. 2,710,271 , Jun e 7, 1955 ; Chemical
Abstracts, Vol . 49 . p . 1226 1 (1955).

Oxidized heat- an d (or) corrosion-resistant
alloys, suc h as hig h nickel, chrome , coppe r or
molybdenum, ca n be simultaneously anneale d
and descaled .with substantially no loss of
base metal by immersing th e oxidized metal
in a salt bath containing 20 to 80 per cen t
sodium fluoride, res t soda ash , fo r a t least
2 min at 150 0 to 2000 F .

(886) D. J . Fishlock , "Sodiu m Hydride
Descaling," Produc t Finishing (London) , Vol.
8, No . 3 . pp . 59-6 2 (1955) ; Chemical Abstracts,
Vol. 49 , p . 748 2 (1955) .

The three stage s i n sodium hydride descalin g
comprise preheatin g in an oven, descalin g i n
the reaction vessel, an d quenching in a cold
water tank , wit h agitation. Whil e operatio n
of the process i s generall y straightforward ,
corrosion of som e part s of the plant appears
inevitable.

(887) C . W . Garriso n (to Standard Oil Co .
(Ohio)), "Cleanin g Asphalt Tanks , " U. S .
Patent No. 2,715,594 , Aug . 16 , 1955 ; Chemi -
cal Abstracts , Vol . 49 , p . 16425(1955) .

The hard rocklike laye r o f asphaltic
material whic h forms o n the inside o f tanks for
conversion of petroleum residuums to asphalt
is remove d by use o f kerosine an d steam.
After drainage , kerosin e sufficien t t o cover the
adhering material i s added and steam i s blown
against the tank bottoms by means o f a special
permanently installed pip e system.

(888) R . Getty . N . W . McCread y an d W.
Stericker, "Silicate s a s Corrosio n Inhibitors
in Synthetic Detergent Mixtures, " ASTM
Bulletin, No . 205 , pp . 50-5 9 (1955) .

Tests mad e with aluminum, zinc , copper ,
brass, nicke l silver , an d several enamels.
Disks were attached to a rod and a stirrin g
machine an d immersed at 60 C in solutions
of a detergent for 2  hr. Variou s compositions
of alkylary l sulfonat e with five silicates ,
sodium tripolyphosphate and tetrasodium
pyrophosphate were tested. Increasin g
silicate content , generall y o f lower sodiu m

--

--



19

Surfaces, " U. S . Paten t No. 2 , 700, 654, Jan .
25, 1955 ; Chemical Abstracts. Vol . 49 , p .
9478 (1955) .

Effective cleanin g solution s for metalli c
surfaces, especiall y those inaccessible to
usual cleanin g methods , ar e compose d of an
amine soa p with excess free amine (preferabl y
a primary amine with 4 to 6 C atoms); a grease
solvent suc h as coal-ta r oil ; an d a neutral
compound givin g wate r and oil solubility ,
such as ethylene glycol monobuty l ether or
pine oil. Th e metal t o be cleaned is immerse d
in a cleaning solutio n at 40 to 45 for 2 5 min
and then washed with water. A  preferred
composition is as follows: ethylenediamin e
12, wate r 4, neutra l coal-tar oi l 68 , olei c
acid 6, an d pine oi l 1 0 per cen t by weight.

(893) I . S . Kochetkov , "Cleanin g of
"Drying Drums" Surface," Tekstil. Prom. ,
Vol. 15 , No . 3 , pp . 46-4 7 (1955) ; Chemical
Abstracts, Vol . 49 , p . 993 4 (1955).

Surface o f drying drums, use d in the
finishing industr y is convenientl y cleane d wit h
a composition containing calcinate d sod a ash
5. freshl y slake d paste lime 25, sifte d sla g
ash 4 0 to 50 , an d water at 4 0 to 5 0 C 30 to
20 g . Th e composition i s applie d to the
warm surface, rubbe d in until al l impuritie s
are dissolved , an d finally carefull y wiped
off.

(894) H . B . Linford , " A Test for
Predicting Oi l Removal Difficulty," Product s
Finishing, Vol . 19 , No . 10 , p . 6 0 (July, 1955) .

Test is based upon the spreading rat e of an
oil o n metal. Rat e of spreadin g dependent
upon roughness and kind of metal involve d
without need for knowledge concerning th e
oil constitution . Eas e of cleaning found to
correlate wit h rate of spreading using atomizer
test for confirmation .

(895) H. B . Linfor d and P. E . Grubb ,
"Cleanability an d Oil-Spreading Rates. "
Plating. Vol . 42 , pp . 895-90 2 (1955).

Previous work had indicated correlatio n
between ease o f removal o f oil b y alkaline
cleaning an d the spreading rate. Presen t
work is a n extension, usin g the atomizer
test to detect soil removal .

The spreading slope s were determined
for a  number of oily material s on a stainless
steel surface . Chose n for further test were
crude scal e wax, microcrystallin e wax and
double pressed stearic acid .

Cleaning tests were made, substitutin g
low carbon steel for stainless steel , and
applying the three soils under controlle d
conditions for maximu m uniformity. Th e
atomizer tes t was used, applyin g a standarized
precleaning and cleaning technic. Preliminar y
work indicated correlation betwee n spreading
slopes and cleaning, an d subsequent work with
the three soli d soils indicated tha t correlatio n
exists for these a s well .

(896) G. A . Lu x and H. B . Linford , "Meta l
Cleaning. Electroplatin g Engineerin g Hand -
book, " pp. 128-151 , edite d by A. K .
Graham, Reinhol d Publishing Corp. , Ne w
York City (1955).

Discuss type s o f metals t o be cleaned ,
nature o f soil to be removed , degre e of
cleanliness requirements , cleanlines s tes t
methods, method s o f application of cleanin g
solutions, qualit y of water supply, selectio n
of cleaning materials , concentratio n of
cleaning materials, temperatur e o f cleaning
solutions, tim e o f application, rinsin g
practices, specification s fo r rinse tank s or
sprays. 7 8 references .

(897) F. Massa , "Ultrasoni c Liquid Metal
Degreaser," U. S . Paten t No. 2,702,260 ,
Feb. 15, 1955 ; Chemical Abstracts , Vol . 49,
p. 7155(1955) .

The liquid degreaser o f metal plat e i s
equipped with an ultrasonic wav e generato r
of 1  to 1 5 kc frequencies t o effect sound
vibrations i n the liquid of 5  to 5 0 per s q in.
of radiatin g area . Th e normal hot cleaning
cyc.le.of 1 5 min for greasy stee l is thu s re -
duced to a few seconds.

(898) A. B . McKee , "Cleanin g Aluminum, "
Aluminum Company of America, 7  pages
(1955).

Lists and describes factors influencin g
resistance of aluminum to corrosion; pro-
tective surfac e films , amphoteri c nature,
electrochemical natur e of corrosion, an d
staining. Unde r staining mentions tha t a
colorless film o f alpha aluminum mono hydrate
is formed in boiling distilled water , wherea s
gray or black colored monohydrate films ar e
formed during exposure t o boiling ta p water.
Also describes effec t o f a superficial etc h
that results in an optical effec t suc h that only
a small portion o f the incident light is re -
flected to the eye, givin g the metal a  dark
appearance. Discusse s cleaners under
headings o f "safe" or noncorrosive, surfac e
renewing (etch) cleaners, abrasive , liqui d
or paste waxes, solven t o r vapor degreasing,
and electrolytic cleaners . Bes t criterio n
of cleane r effec t upon aluminum is actua l
test over a concentration range . Mention s
the effectiveness o f sodium disilicate a s
inhibitor for alkalin e systems .

(899) Cleaning Solution, An d Rinsing
Solution--Watch, Waterless , Militar y
Specification, M1L-C-16553A , Apri l 1 , 1955 .

Consists of either watc h cleaning o r
rinsing solutions . Amon g requirements fo r
cleaning solution are minimum water , minimu m
equivalents of ammonia, corrosio n and foam
stability. Rinsin g solution requirements in -
clude miscibility with standard soap solutio n
and corrosion .

BIBLIOGRAPHY ON METAL CLEANING
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(900) Cleaning Compound, Aircraft Surface ,
Military Specification, MIL-C-1868 7 (Aer) ,
April 22. 1955 . Supersedin g C-120, Se e
reference No . 201B.

Of tw o types, I  a free flowing powder and
n a single phase liquid . Intende d for use in
solutions o f water of any hardness for cleanin g
of painted or unpainted aircraft surfaces .
Shall be free of inert a or abrasives. Propert y
requirements includ e nontoxicity , nonflamma -
bility, p H of 5 . 5 to 10 . 0, surfac e tensio n no
higher tha n 32 dynes per centimeter, storag e
and temperature stability, minimu m corrosive-
ness, n o effect o n lacquer surfaces o r acryli c
base plastics, fre e rinsing . Cleanin g perfor-
mance in 0. 4 per cent by weight of solution
on standard panels not less than 80 per cent
efficiency. Th e cleaning effectiveness tes t
made in the straight line Hunter-Gardner
Washability machine. Painte d metal panel s
soiled b y applying (by brush), suspensio n of
soil ingredients and these panels bake d under
specified conditions prior to usage. Soilin g
mixture comprises nin e components.

(901) Compound , Emulsion Cleaning (for
Aircraft), Militar y Specification, MIL-Q -
25179 (USAF) , Ma y 24, 1955 . Supersedin g
MIL-20015E. Se e Reference No. 119 .

Among requirements are solubilit y i n water,
stability of emulsion, controlle d corrosio n of
aluminum, effec t on plastic and cleaning power.
The cleaning tes t i s mad e by comparison with
a standard formulation:

Butyl alcohol 12 . 0
Duponol G SS . 0
Toluol 55 . 0

The compositions ar e comparativel y teste d
on comparable metal surface s o f an airplane
soiled i n operational use .

(902) Cleaning and Protecting Interio r
Non-Machine Surfaces o f Castings and Weld-
ments. Militar y Specification, MIL-C-1905 2
(NOrd), Oct . 26 , 1955 .

Covers methods of cleaning and protecting
interior nonmachined surfaces o f ferrous and
non-ferrous casting s an d weldments which are
to contain working parts an d fluids o r both,
and whose contamination would adversely affec t
mechanism function. Mechanica l methods
used in preferance t o chemical method s suc h
as pickling. Describe s in principal o f hydro-
blasting, sho t or grit blasting, tumbling ,
bobbing (air drive n chisel); wir e brushing ,
grinding, san d blasting, pickling . Describe s
adhesion test for cleanliness and readiness for
subsequent coating. Give s suggeste d cleanin g
and pickling procedures for ferrous casting s
and weldments; copper, brass , bronze ;
removal o f welding flux from aluminum
castings or weldments. Fo r copper , bras s or
bronze precleaning described by organic

solvent degreasing followed by immersion in
alkaline cleanin g solutio n at 180 to 200 F
containing 3  to 8 oz per gallo n of either

(1) 8 5 per cen t sodium orthosilicat e
10 per cen t sodium carbonate
5 per cent sodium resinate, or ,

(2) 4 6 percent anhydrous sodium carbonate
32 per cen t trisodium phosphate
16 per cent caustic sod a
6 per cent rosi n

The alkaline cleane r i s followe d by rinsing
and pickling.

(903) J . B . Mohler , "Alkalin e Solutions :
What to Use for Effectiv e Cleaning," Iron
Age, Vol . 176 . No . 4 , pp . 59-6 2 (July 28,
1955).

Review of cleaners. Hundred s o f formulas
exist, bu t relatively few chemicals are use d
in them. Part s ma y be cleaned in alkaline
solutions electrolytically , b y steam gun, by
soaking, spraying , tumblin g or scrubbing.
Most cleaning consists o f four steps: clean ;
rinse; hot rinse; and dry. Procedur e may
vary with base metal and contaminant present.
Caustic soda , sodiu m metasilicate, trisodiu m
phosphate and soda ash with wetting agent will
do most cleanin g jobs . Give n are composition s
for 1 3 alkaline cleaners . Effec t o f agitation
and temperature on cathodic cleaning graphed.
Conductivity an d pH of alkaline solution s an d
pH range o f hot alkaline solution s given i n
table form. Ful l scal e test recommended.
Control by conductivity method suggested for
ease and speed.

(904) M. Morris . "Meta l Cleaning with
Ultrasonics, " Metal Finishing, Vol . 53 , pp .
63-64 (1955) .

Discussion o f ultrasonics an d application
to metal cleaning . Productio n of barium
titanate flat transducers driven at high wattages
per squar e inch at lower frequencies for appli -
cation to larger pieces of work. Twent y inch
length of transducer available . Combination s
of degreasing , ultrasoni c cleaning , followe d
by vapor degreasing suggested.

(905) Y . Nagai , H . Ishida . Y . Tamai . U .
Wakatsuki and J. Kamiyama , "Oilines s of
Palmitic Acid and Hexadecyl Alcohol on
Steel- Steel Surface s an d the Effect of
Atmospheres," Journa l Chemical Soc. Japan ,
Industrial Chemica l Sect. , Vol . 58 , pp . 874 -
878 (1955) ; Chemical Abstracts , Vol . 50 , p .
13419 (1956) .

Oiliness measured with pendulum-type
tester at the steel-steel interface under a
variety o f conditions. Th e results showe d that
oilness sharply decreases in any oxygen-free
atmosphere because in this cas e the polar
molecules are strongl y adsorbed at the
surfaces.

(906) K. P . W . Nitsche , "Meta l Cleaning
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Composition," Swedish Patent No . 149,348 ,
March 22. 1955 ; Chemical Abstracts, Vol . 49 ,
p. 1647 8 (1955) .

Composition, use d in form of a melt, con -
sists of an alkali hydroxid e 10, alkal i meta l
carbonate 0 . 5 to 2, a n alkali metal silicat e
0.1 to 0. 5, an d borax 3 to 4 parts by weight.
Useful for cleaning iron and steel objects.

(907) T . J . Nola n and G. E . Rowan ,
"Descaling Stainless-Steel Strip in Electro-
lytic Sal t Baths. " Iron Age, Vol . 175 , No. 9 ,
pp. 119-12 1 (1955); Chemical Abstracts. Vol .
49, p . 524 6 (1955) .

All grade s of stainless stri p (hot and cold-
rolled) can be processed in a single con -
tinuous annealing and pickling line. On e
descaling po t oxidizes the scale, anothe r
dissolves th e oxidized scale. Othe r detail s of
the operation.

(908) R . M . Organ , "Washin g of Treate d
Bronzes," Museums Journa l (London), Vol .
55. pp . 112-11 9 (1955) ; Chemical Abstracts.
Vol. 50 , p . 534 2 (1956).

Chemical and electrochemical treatmen t
of ancient bronzes t o remove corrosion pro-
ducts frequently leaves undesirable solubl e
chlorides in the porous interior tha t may
stimulate subsequen t corrosion. Us e of
surface-active agent s undesirable, becaus e of
tenacious adsorption. Othe r details given.

(909) L . Osipow , H . Pine , C . T . Snell
and F. D . Snell , "Comparativ e Cleaning by
Diphase Cleaners an d Alkaline Salts," Indus-
trial Engineering Chem., Vol . 47 , pp . 845-847
(1955).

Detergent efficiencies o f alkaline detergen t
.salts compared with those of a diphase cleane r
for removin g greasy soil from steel . Th e
diphase cleane r was comprise d o f 67. 0 parts
by weight of mineral spirits , 22 . 5 of pine oil ,
5.4 of oleic acid , 3 . 6 of triethanolamine, an d
1. 5 of butyl Cellosolve, an d water added to
this. Seve n experimental soils used, base d on
mineral oi l an d petrolatum with a small amount
of carbon black. Variation s were made by
adding different amount s o f fat acid to the soil
base. Th e difference in the weights o f the
panels befor e and after washing taken as th e
criterion o f cleanliness. Th e diphase
cleaner wa s most effective in the removal of
soil under all tes t conditions of time, tempera -
ture and concentration. Th e effectiveness of
the alkaline cleaner s ros e rapidl y with an
increase i n temperature and not affected by
a difference in pH from 9. 1 to 11. 7 a t a
2 per cent concentration. Th e soils containin g
oleic acid were more readil y remove d by the
alkaline salts than those containing saturated
fat acids , an d these more easily removed
than those which did not contain fat acids .
Suggested that the polarity o f the double bond
in oleic acid promoted the ease of removal of
soils containing it .

(910) "Washin g Steel Drum s Automatically,"
Products Finishing. Vol . 19 , No . 10 , pp .
83-84 (1955) .

Short description of a drum washing machine
which automatically upends, washes and rights
the cleaned drums, a t the rate of 12 0 drums
per hr .

(911) "Laborator y Degreaser," Products
Finishing, Vol . 20 , No . 3 , pp . 93-9 4 (1955).

Unit is describe d as duplicate of standard
commercial degreasers , wit h solvent recovery
system. Workin g area is 1 8 by 12 by 1 2 in.
with a capacity of 10 0 Ib per hr .

(912) J . D . Ristroph , "Cleanin g and Water
Conditioning for Initia l Operation of High-
Pressure Boilers, " Combustion, Vol . 27 , No .
1. pp . 38-4 2 (1955); Chemical Abstracts, Vol .
49. p . 1513 1 (1955) .

Cleaning technics given for removing mill
scale and construction debri s from boilers
before start-up .

(913) W . S . Russel l (to Parker Rust Proof
Co.), "Combinatio n Cleaning and Coating
Process and Solution for Metallic Surfaces, "
U. S . Paten t No. 2,724 , 668. Nov . 22 , 1955 ;
Chemical Abstracts, Vol . 50 , p . 628 5 (1956) .

Alkali meta l phosphate solutions applie d
by spraying to metallic surfaces , especiall y
steel, iron , zinc , an d aluminum, contai n
0. 02 to 0. 20 per cent alkali meta l lignosulfonat e
and have a preferred pH of 4. 2 to 6 . 0. Im -
proved corrosion resistanc e of the coatings
is obtaine d by addition of an oxidizing agent ,
such as chlorate , brornate , nitrite , sulfit e
or m-nitrobenzene-sulfonate. Suc h solutions
are practicall y nonfoamin g an d also have good
cleaning and dispersing properties.

(914) J . R . Sloan , etal. , America n
Society for Metal s Committee on Cost of
Metal Cleaning, "Meta l Cleaning Costs,"
Metal Progress , Vol . 68 , No . 2-A , pp .
169-173 (Aug. 15 , 1955) .

Principal items of expense ar e direct
labor, labo r for disposal of cleaning wastes ,
water, othe r material, energy , an d main-
tenance. Direc t labor comparisons mad e for
vapor degreasing , solven t cleaning, ho t tank
alkaline cleaning , col d spray alkaline cleaning ,
hot spray «ifc*U« « cleaning , electrolyti c
alkaline cleaning, ho t tank emulsion cleaning ,
hot spray emulsion cleaning , aci d cleaning ,
and abrasive cleaning. Tabl e given for costs
of remova l of soil and of scale by methods
given above, fo r tota l of labor, material ,
water, energy , maintenance , an d overhead
and initial equipment cost. Cos t for pickling
on flat rolled stee l 0. 200 in. thic k broken
down with total a t $2. 884 per ton . Table s
given for preplating costs, equipment ,
maintenance. Comparison s of vapor de-
greasing, an d emulsion cleanin g agains t
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alkaline cleaning . Include s section on health
and fire hazards.

(915) J . Starr . "Descalin g and Pickling of
Titanium, " Metal Finishing, Vol . 53 , p . 6 5
(1955).

Mill stencil markings removed by solvent
soaked rag before hot forming, sinc e thes e
can cause etching . Vapo r degreasing of
parts before hot processing to avoid scal e
formation to reduce surface roughness .
Descaling with (1) sodiu m hydride in conven-
tional manner, immersio n in pickling solutio n
of 4 0 per cent nitric aci d by volume and 3
per cent by weight of sodium fluoride, (2 )
proprietary molten bath process at 800 F for
20 min and pickling, an d (3) 30 min in a
water bath comprising 47 per cent caustic sod a
by weight, 9  per cent sodium nitrate, 6  per cent
sodium nitrate an d 38 per cent water at tempera-
ture of about 300 F followed by pickling.
Light oxide coatings removed by pickling alone .

(916) R. E . Tschupp , "Efficien t Equipment
Means Increased Production, " Paper Mill
News, Vol . 78 . No . 13 , p . 10 2 (March 26.
1955); Chemical Abstracts, Vol . 49 , p . 785 3
(1955).

Scale from heat-exchange equipmen t is
removed by flushing with cold water 1/2 hr and
circulating a  cleaning compound especially
chosen for th e type of scale involved, throug h
the heater tube s 1  to 1-1/2 hr, an d flushing
with cold water.

(917) B . Wenderott , "Chemica l Process of
Descaling Stainless and Heat-Re sis ting Steel
Without the Use o f Acids, " Stahl u . Eisen .
Vol. 75 . pp . 141-14 4 (1955); Chemical Abstracts,
Vol. 49 , p . 876 8 (1955) .

Steel treated in a molten bath of caustic
soda and sodium nitrate. Exces s salt s re -
moved and the steel piece anneale d in a
reducing atmosphere. Th e iron or nickel -
iron films formed on the surface durin g the
reducing anneal are usefu l i n additional
cold-working of the metal .

(918) G. Westhoff . "Th e Cleaning o f Hot
Surfaces with a Water-Stream Treatment,"
Brennstoff-Warme-Kraft, Vol . 7 , pp . 453 -
455 (1955); Chemical Abstracts. Vol . 50 , p .
8951 (1956) .

Boilers ca n be kept in continuous servic e
by regularly sprayin g the gas-heated sur -
faces wit h water or a water-steam mixture .
Fly-ash is most readily remove d when it
forms a  porous deposit . Treatmen t not
satisfactory whe n the gas in the heating chambe r
is belo w 800 to 850 deg, sinc e the reaction with
bituminous ash leads to cementation .

1956

(919) G. Amici , "Antioxidan t and Oxide
Remover for Metals," U. S . Paten t No.
2,743,202, Apri l 24, 1956 ; Chemical Abstracts,
Vol. 50 , p . 1449 9 (1956) .

Mixture contains liquid paraffin or gasoline
and a liquid terpenic hydrocarbon such as
alpha-pinene. Th e hydrocarbons are included
to dissolve th e oxides already formed and to
purify th e surface. Th e pinene absorbs
oxygen from the dissolved oxides an d from the
atmosphere forming a peroxide, whic h then
acts as an oxidizing agent. Th e release d
activated oxyge n produces an oxide o n the
surface of the metal simila r to the one ob-
tained by electrolytic action , thu s protecting
the metal from .further attac k by atmospheric
oxygen. Usefu l for cleanin g an d maintenance
of firearms, an d for silve r polishing .

(920) B. Baer , "Application s for Cold
Solvent Degreasing, " Products Finishing,
Vol. 20 , No . 5 , pp . 76 , 7 8 (1956).

Advantages of formulated cold degreasing
solvents are increased efficiency and decreased
toxicity hazard. Ca n be used for considerabl e
time without clean-outs an d with good solvent
recovery on reclamation. Furthe r advantage
of use o n large object s difficult to handle in
tanks where wiping can be accomplished .

(921) W. J . Eart h (to E . I . d u Pont de
Nemours ( c Co . Inc.) , "Descalin g Titanium
Sheet, " Steel, Vol . 139 . No. 27 , pp . 62-63
(1956); Chemical Abstracts , Vol . 51 , p .
2492 (1957) .

Fused sal t baths containin g various amounts
of caustic soda , sodiu m nitrite, an d sodium
nitrate were used to remove tough , har d
scale when forming titanium sheet at high
temperatures. Descalin g time a t 450 C
takes from 45 sec t o 1 0 min. Bas e meta l
attack is low. Hydroge n absorption is
minute and firing tendencies can be minimize d
if the concentrations o f oxidizing agent s i s
kept above 8  per cent.

(922) B. Berkele y an d D. Schoenholz ,
"Development and Testing of Engine
Degreasers," Soap, Vol . 32 , No . 9 , pp . 47 -
50, 173(1956) .

Engine soi l chemically comprises pre -
dominant quantity of paraffinic an d naphthenic
hydrocarbons, organi c acids and partially
oxidized hydrocarbons, som e alkalin e eart h
metal and/or alkal i soaps , metall o organic
sulfonates, carbonize d particles, siliceou s
matter, wate r soluble salts and dust motes.
Degreaser selectio n depends on type of film
and the heavier, th e more difficul t to accom -
plish. Discusse d solven t selection , self -
emulsifying system s and performance
evaluation. Describe d synthetic soil s for
laboratory evaluatio n and the preparatio n
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of test pieces. Preferre d immersio n method
with measurement of soil removal gravimet -
rically.

(923) B . Berkele y an d D. Schoenholz ,
"Development and Testing o f Engine De-
greasers," Proceedings, 42n d Mid Year
Meeting, Chemica l Specialtie s Manufacturers'
Assn., pp . 70-73(1956) .

See Reference No. 922 .

(924) J . J . Bikerman , "Drainag e of Liquid
from Surface s o f Different Rugosities,"
Journal Colloid Science, Vol . 11 , pp . 299-30 7
(1956).

Stainless stee l plates wit h six standard
finishes coate d with oil an d suspended verticall y
Amount of oil remainin g was measured after
suitable intervals an d the relationships between
this amount and the average height of the sur-
face hills on the metal ascertained. Thicknes s
of the oil laye r nearl y equal to average
height of the hills on the solid surface . Thi s
refutes one of the proofs of long-rang e
molecular force s an d confirms hypothesis tha t
magnitude of electrokinetic phenomena is
reduced by rugosity, show s the necessity fo r
considering roughnes s in adhesion measure-
ments .

(925) A. L . Bisio , H . B . Linfor d and E. B .
Saubestre, "Cleanabilit y and Oil-Spreading
Rates, " Industrial Engineering Chemistry,
Vol. 48 , pp . 798-80 1 (1956) .

The faster a n oil wil l spread , th e relativel y
shorter will be the time to achieve a  cleaning
index of 100 . A n oil forming orientated
monolayers will hav e a low spreading rate
and will be difficult t o remove from metal.
The more, randomized and disordered the
monolayers, th e higher the spreading rate
and the easier the oil is removed . A  chart
of spreading slope versus time of cleanin g
is given and this indicates tha t a small
drop in temperature from optimum will
prevent complete cleanin g in reasonable
period o f time. Reductio n in cleaning tim e
with an increase in temperature is specifi c for
each oil-metal system, reductio n being
proportional to oil-spreading rate , an d this
is easil y measured.

(926) P . W . Bonewitz , E . H . Fults . G . S .
Edwards an d S. W . Hocket t (Esther D.
Hbckett, administrati x estate of S. W . Hockett ,
deceased) (to Bonewitz Chemicals, Inc.) ,
"Cleaning Compositions," U. S . Paten t No.
2,767,146, Oct . 16 . 1956 ; Chemical Abstract*
Vol. 51 , p . 4034(1957) .

Powdered, flake d or granular products use-
ful i n treating water and for cleanin g food
containers, foo d processing equipment and
metals, prepare d by spraying dry sodium hy-
droxide with an aqueous 2 5 to 75 per cen t
gluconic acid solution.

(927) "Aut o Goes to the Cleaners," Chemi-
cal I t Engineerin g News . Vol . 34 . p . 2056 ,
April 23, 1956 .

Estimates based on 8 million car output
in 1955 . Trichloroethylen e at 5  Ib per ca r
or truck totals 5 0 million Ib . Averag e
weight of aluminum on cars will be 3 6 Ib
for a  total of 288 million Ib. T o clean an
engine, 0. 3 Ib cleaner i s needed . T o clean
an automatic transmission 0. 5 Ib cleaner re -
quired. T o remove sand from each trans-
mission casting , 1  Ib of caustic soda is used .
Body and assembly plant usage figure s
based on 375 sq ft painted surface are: Meta l
cleaner 300 , 000 Ib, pain t remover, alkalin e
type 2,400, 000 Ib, zin c phosphating chemi -
cals 7 , 500, 000 Ib, fo r bumper estimated
that about 4 million Ib of cleaner required .

(928) G. C . Close , "Automati c Cleaning
and Anodizing of Aluminum a t Douglas Air-
craft, "  Products Finishing, Vol . 21 , No . 3 ,
pp. 36-3 9 (1956) .

Space econom y achieved b y automation of
cleaning, surfac e treating and anodizing
baths to 600 sq ft from 2000 sq ft formerl y
used, an d only two tanks where ten were
formerly used. Th e automatic cycle s and
high velocity impeller in the tank gives mor e
rapid and complete coverage .

(929) W . E . Combs , "Cleanin g Composi-
tions. "U. S . Paten t No . 2,739.130 . March
20, 1956 ; Chemical Abstracts , Vol . 50 , p .
9043 (1956).

Various materials including painted sur -
faces and chromium plate, o r stainless
steel can be cleaned without damage by
means of 0 . 007 per cen t of an aqueous 33
per cen t solution o f nicotine. Th e incorpora-
tion of blue indigo in the range of 0.0005 to
0. 50 per cen t by weight of the total solutio n
increases th e cleaning properties , Cleanin g
properties of detergent also increased when
nicotine is added.

(930) J . W . Condo n (to Westinghouse
Electric Corp.) , "Treatin g Metal Surfaces
before Fhosphating , " U. S . Paten t No .
2,743. 205, Apri l 24, 1956 ; Chemical
Abstracts, Vol . 50 , p . 11223(1956) .

Phosphate coatings on metals ca n be
produced much faster when, before subjecting
them to the treatment, the y are immersed
in a solution made by dissolving separatel y
1. 52 parts lithium chloride and 25 parts
disodium phosphate-7 mols water, i n water,
mixing, evaporatin g to dry ness, an d dissolv-
ing 3  parts o f this in 400 parts of water. T o
this solutio n causti c sod a 3, an d trisodium
phosphate 3 , wit h soda ash 1 oz per gallo n
are added . Th e proportions o f lithium
chloride an d disodium phosphate can be
varied. Th e activating composition s alon e
or combined with detergents may be applied to
to many other metals .
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(931) C . F . Dinley , Jr. , an d I. J .
Duncan (to Detrex Corp.), "Cleanin g Baking
Pans and the Like , " U. S . Paten t No .
2. 740, 734, Apri l 3 , 1956 ; Chemical Abstracts .
Vol. 50 , p . 11694(1956) .

Process for rapi d cleaning o f greasy and
carbonized incrustations from bread-bakin g
pans. Th e stacked utensils ar e degrease d
by exposure t o the heated vapors of a chlor-
inated solvent such as trichloro- or perchlo-
roethylene. The y ar e the n immersed for 1
hr in a boiling aqueou s alkaline cleanin g
solution, preferabl y consisting o f alkal i
metal tripolyphosphat e 1 0 to 20, alkal i meta l
carbonate 1 0 to 20, alkal i meta l phosphat e
40 to 70, alkal i meta l chromat e 5  to 15, an d
wetting agent 0 to 5  per cent .

(932) E. F . Duffe k an d D. S . McKinney .
"New Method of Studying Corrosion Inhibition
of Iron with Sodium Silicate," Journa l Elec-
trochemical Society , Vol . 103 . pp. 645-64 8
(1956).

Passivity curve s prepare d by a rapid
laboratory method, sho w that sodium silicate
as an anodic inhibitor owe s it s effectivenes s
to a film o f silica, an d not to any increase in
pH as causti c sod a in no case prevented
corrosion.

(933) I.J. Dunca n (to Detrex Corp.),
"Cleaning Compositions for Baking Pans
Containing Aluminu m and Tin," U. S .
Patent No. 2,748,035 , Ma y 29, 1956 ;
Chemical Abstracts , Vol . 50 , p . 16141(1956) .

Corrosion of baking pans containing both
aluminum and tin by cleaning solution s con -
taining 3  to 8 per cent chromate s and 4 to 20
per cen t silicate s is prevented by addition of
2 to 8 per cen t ferricyanide. Th e pans ar e
often made of tin-coated steel , bu t aluminized
steel is also used for the reinforcing bands,
hence aluminu m and tin are ofte n encountered
in the same pan, resultin g in galvanic action .

(934) C. Duval , "Cleanin g of Mercury-
Plated Cathodes," Mikrochim. Acta , 1956 ,
p. 1433 ; Chemical Abstracts , Vol . 50 , p .
11857 (1956) .

When a solution of mercury wa s electrolysed
with gold or platinum cathodes, i t was commo n
practice to remove th e deposited mercur y by
heating over a  Bunsen burner. Thi s could re -
sult in some deformatio n of the electrode. I t
was found that heating 4 5 min at 261 C was
sufficient to remove al l mercury .

(935) L . H . Eldredge , "Ultrasoni c Cleanin g
Units, " Industrial Finishing (London), Vol . 9 ,
pp. 101 , 103 , 105 , 106(1956) ; Chemica l
Abstracts, Vol . 51 , p . Il l (1957) .

Several types o f ultrasonic cleanin g unit s
are describe d an d finishing processe s enumer -
ated. Ful l efficiency ca n only develo p within
the framework of a complete degreasin g

system. A  pre-washing stag e is necessary
for th e removal o f heavier an d easily re -
movable deposits , wit h adequate rinsing and
drying essential prior t o the application of
ultrasonics.

(936) E. Engel , "Note s on the Use of
Water for Cleanin g an d Electroplating, "
Products Finishing, Vol . 20 , No . 4 , pp .
38, 40 , 42 . 44 , 46 , 48 . 5 0 (Jan. 1956) .

Describes water impurites an d methods
for overcomin g them , describin g five commer -
cial methods of softening : precipitation,
zeolite softening , io n exchange, sequestra -
tion, an d chelation.

(937) N. L . Evans , "Th e Sodium Hydride
Process for Descaling Metals, " Corrosion
Technology. Vol. 3 , pp . 47-5 1 (1956) ; Chemical
Abstracts, Vol . 50 , p . 12776(1956) .

The sodium hydride process i s non -
electrolytic an d operates a t 350 to 370 C.
There i s n o attack on the underlying metal , n o
risk of hydrogen embrittlement, an d can be
made continuous. Th e principal us e i s i n the
treatment of metals which are no t attacked by
molten causti c sod a in the temperature rang e
mentioned.

(938) C. F . Gurnham , "Sodiu m Hydride
Descaling," Product s Finishing. Vol . 20 , No .
9, pp . 86 , 88 . 90 , 92 , 94 , 96 , 98 . 10 0
(1956).

General review of the subject . Enumerate s
metals whic h can be descaled, proces s and
equipment.

(939) C. Guss , "Liqui d Cleaner and
Polisher," U. S . Paten t No . 2.757,094 , Jul y
31, 1956 ; Chemical Abstracts . Vol . 50 , p .
14247 (1956) .

Cleaner and polisher for nonadsorben t
surfaces suc h as glass, chromium , stainles s
steel, an d certain plastics consist s o f the
following: A n emulsion o f equal parts of
glycerol stearat e an d polyoxyethylene stearat e
and mixing 4  parts b y weight of this blend with
35 parts of dimethylpolysiloxane, followe d by
25 per cen t lukewarm water and subsequentl y
diluting wit h water to obtain an emulsion con-
taining 3 5 per cent dimethylpolysiloxane. Thi s
emulsion in the amount of 1 . 74 per cent i s
finally mixe d with 0.2 per cent polyethyleneglycol
tert-dodecyl thioether an d 98.06 per cent water.

(940) W. M. Halliday , "Wettin g Agents i n
Metal-Finishing Processes, " Product Finish-
ing (London). Vol . 9 , No . 3 , pp . 50-5 6
(1956); Chemical Abstracts, Vol . 50 , p .
11036(1956).

Application of anionic an d cationic wetting
agents i n metal-cleaning solutions is discussed,
and some informatio n is give n on methods for
evaluating th e detergent efficiency of a clean -
ing solution .
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(941) J . J . Hege r and M. Orehosk l (to
United States Steel Corp.) . "Descalin g of
Steel," U . S . Paten t No . 2,757,107 , Jul y
31, 1956 ; Chemical Abstracts, Vol . 50 , p .
13710 (1956) .

The scal e forme d on carbon, alloy , an d
stainless steels during heating for extrusion ,
rolling, forging , piercing , an d so on, re -
moved or conditione d by immersion o f the
steel i n a slag bat h prior to hot-working. Th e
slag comprise s 2 0 to 93 per cen t of a mixture
of at least two metal oxide s from the group
consisting o f lime, silica , alumin a and
magnesia, an d 80 to 7 per cen t of a flux
selected fro m the group consisting o f borax,
soda ash, fluorspar , cryolite , an d lead and
zinc oxides . Tw o or thre e minute immersio n
removes th e scale o r converts it t o a softened
condition which is no t detrimental i n hot-
working. Example s o f bath constitution given.

(942) Henkel & Cie. G . m . b . H. , "Sul -
fonated Polyethers," Britis h Patent No.
748, 570, Ma y 2, 1956 ; Chemical Abstracts ,
Vol. 51 . p . 47 7 (1957).

Sulfonating agent s reac t with organic com-
pounds which contain hydroxyl groups at the
end of poly ether chains an d convert these
hydroxyl group s into sulfuri c aci d semi-ester
groups. A n example i s th e sulfonatio n of
polyethyleneglycol wit h chlorosulfonic acid ,
which on adding to water forms a  solution o f the
the sulfonate d polyglycol ether , whic h in cer-
tain cases afte r the addition of acid inhib-
itors, ca n be used as a  pickling or metal
cleaning agent .

(943) W . F . ffiggin s (t o Magnesium Electron
Ltd.), "Anodi c Cleaning o f Magnesium-Alloy
Castings," U . S . Paten t No. 2,766,199 , Oct .
9, 1956 ; Chemical Abstracts , Vol . 51 , p .
3330 (1957) .

The alloy casting s ar e mad e anodic in a
solution containing 2  per cent ammoniu m
fluoride o r ammoniu m aci d fluoride and 5 to
15 percent ammonium hydroxide. Th e cast -
ings ar e clea n whe n the voltage reache s it s
peak and the current drops to a few microamps.

(944) F. Hightower , "Ultrasonic Cleaning,"
Plating, Vol . 43 , pp . 359-36 2 (1956) .

Transducers designed to work i n aqueous
solution generall y o f 316 stainless encasin g
the piezo-electric ceramic . Thes e are of
standardized units assemble d i n suitable
groups. Generator s available t o drive banks
ranging in area from 30 sq in. t o 1 0 sq ft .
Details o f construction for maximum utilizatio n
of energy . Ultrasoni c cleanin g sai d t o be more
effective a t proper temperature than cleaning
with same solutio n a t higher temperature with-
out ultrasonics. Bes t used in final cleanin g
stage and rinsing shoul d be thorough.

(945) "Ho w to Get More for You r Metal
Working Dollar, " Th e Iron Age, No . 5  of
a Series, Plating , Meta l Cleaning and Finish-
ing Handbook, 3 2 pages (1956) .

Gives 2 3 tables o f data. Include d are table s
on metal conditio n (surface cleaning); typical
electrolytic cleanin g operation ; typical
immersion cleanin g operations; typica l spra y
cleaning; comparison of pickling, degreasing ,
cleaning, an d descaling; properties and uses
of cleaning solvents ; debarring . Liste d are
pertinent government specifications concernin g
cleaning. Typica l electrolyti c cleanin g opera -
tions ar e give n for si x metal s b y 17 different
cleaning solutions . Te n different cleaning com -
positions ar e give n for seve n metal s fo r
immersion cleaning . Nin e spray cleaning for -
mulations ar e give n for seven metals . Th e
table comparing pickling, degreasing , cleanin g
and descaling i s extensiv e an d complete. Com -
parison data are give n for seve n chlorinate d
solvents.

(946) C. E . Kircher , "Solven t Degreasing- -
What Every Use r Should Know," ASTM
Bulletin, No . 219 , pp . 44-4 9 (1956) .

Estimates o f 20,000 degreasin g units in
operation and annual sales o f trichloroethylene
at 250 million Ib. Discusse s characte r of
solvent degreasing, productio n of trichloro -
ethylene and much on stabilizer. Fo r de -
greasing operations necessary to use more
acid accepting stabilizer (alkaline stabilized) ,
than the smal l amount of amine require d to
make the solvent alkaline (neutra l stabilized) .
Gives table of types and examples o f stabilize r
and gives paten t references. Discusse s de -
greasing test s whic h include physical measure -
ments, pH , moisture , color , titratio n for
alkalinity an d specific test s for stabilizers .

(947) J . J . Maguire , "Boilers Require
Chemical Boil-Out when Contaminated with
Oil. Oi l Removal from Heating Surfaces , "
Southern Power and Industry, Vol . 74 , No .
8, pp . 52 , 54 , 64 , 6 7 (1956); Chemical
Abstracts, Vol . 50 , p . 1334 2 (1956) .

The recommended inorganic boil-ou t
solution contains 3  Ib caustic soda , thre e
pounds anhydrous disodium phosphate, an d
1 Ib sodium nitrate for eac h 100 0 Ib water
required to fill th e boiler t o the operating
level. A  wetting agent desirable t o keep any
oil remove d from the surfaces i n suspension ,
but it shoul d be nonfearning or a  foam-
suppression agent should be added to the
mixture. Detail s o f operation given.

(948) L . McDonal d and A. E . Hawle r (t o
Kelite Corp.) , "Compositio n for Cleanin g
and Stripping Paint from Aluminum, " U. S .
Patent No . 2,741,599 . Apri l 10 , 1956;
Chemical Abstracts, Vol . 50 , p . 1156 8
(1956).

Composition o f soda ash 4  to 1 2 and
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trisodium phosphatemonohydrate 40 to
65 as activators , sodiu m silicate 1 5 to 25
as corrosio n inhibiting agent, sodiu m glu-
conate 2  to 6 as sequesterin g agent, poly -
meric tetramethylene phenyl sodium sul-
fonate 1  to 5  as dispersin g agent, an d
potassium oleate 3  to 7  per cen t as wetting
agent. Solutio n of thi s composition in water
at 1  to 20 02 per ga l has a  pH of 11.4 5 to
11. 75 and may be used at 16 0 to 18 0 F with-
out corrosion o f aluminum and without "throw
down" of aluminum or other metal salt s or
insoluble silicates .

(949) Compound , Metal Conditioner and
Brightener (for Use o n Aluminum Surfaces),
Military Specification, MIL-C-25378(USAF) ,
April 3 , 1956 .

Requirements includ e compositio n o f non-
flammable phosphoric acid base, fre e flow-
ing nonlayered colloidal suspension , fre e of
sediment o r abrasives, emulsifiable , wit h
a viscosity o f not less than 550 centipoises
at 20 C, TmininniiTT i corrosion , producin g
specified differenc e in reflectance, no t
causing crazing of acrylic base plastics , an d
in practical cleanin g no t have rapid run-off
or cause streaking , spottin g or discoloratio n
of treated area, an d shall rins e freely . Th e
practical cleanin g test is applie d to routine-
ly soile d airplane an d the results examine d
visually.

(950) Compound , Emulsion Cleaning
(for Aircraft) . Military Specification, MIL-
C-25179A(USAF), Jul y 26, 1956 . Supersedin g
MIL-C-25179(USAF), Se e Reference No. 901 .

Instead of service soile d surface s for
comparison test , use s a  staining technic .
Stain comprises a  solution of:

CUeic acid DS P
Triethanolamin*
Triton X-100
Drrcleaaing •olrant to nuke 100 ml

Standardly cleaned and marked aluminum
panels (2 ) are spotte d with 3 ml o f the stain .
Then 3 ± 0.2 m l o f distilled wate r are
atomized from 12 in height onto them. Thi s
is repeate d by substitution of 1 0 per cen t by
volume solutio n o f reference cleaning solu -
tion. Panel s retaine d in a horizontal positio n
at room temperature for 1-1/2 hr, the n
washed in tap water, rinse d with distille d
water, rinse d with methanol an d air dried .
Intensity of stai n to be no greater than that
from comparison panel .

(951) A . Nicholso n an d C. F . Wilkinso n
(to Parker Rust Proof Co.) , "Simultaneou s
Phosphating an d Cleaning of Ferrous an d
Zinc Surfaces," U. S . Paten t No. 2.744,555
May 8, 1956 ; Chemical Abstracts, Vol . 50 ,
p. 1193 0 (1956) .

These surface s may be cleaned and
phosphated simultaneously b y spraying with an
emulsion, rinsing , an d immersing for 1/ 2
min in chromic aci d (10 oz per 10 0 gal) at
160 F. Th e emulsion i s prepare d by addition
to a solution containin g 1 . 4 per cent mono-
sodium phosphate an d 0. 5 per cent sodium
chlorate o f 2 per cen t by weight of kerosine
containing 5  per cen t of a p-isooctylpheny l
ether polyoxyethylene glycol. Th e number of
polyoxyethylene groups in the emulsifier i s 3
to 25 and the pH of the emulsion 3 . 5 to 5 . 8.
The emulsion i s heate d to 16 0 to 17 0 F and
sprayed for 1  min onto the metal surface .

(952) "Proces s Contro l Chart, " Products
Finishing, Vol . 21 , No . 1 , pp . 90 , 9 2
(1956).

A test kit is describe d to give simple ,
non-technical but accurate procedure for
controlling solution s o f soak cleaners ,
electrocleaning, phosphatin g cleaners, rus t
removers, meta l etchants .

(953) A . N . Polle n an d E. O . Swan n (to
British Aluminum Co. Ltd.) , "Cleanin g of
Aluminum and Aluminum Alloys, " U. S .
Patent No . 2,750,309 , Jun e 12 , 1956 ; Chemi-
cal Abstracts , Vol . 50 , p . 1280 2 (1956) .

Cleaned of oil an d grease a s wel l a s fine
particles o f foreign metals i n order to pro-
vide surfaces suitabl e for anodizing , electro -
polishing, o r welding. Th e cleaning solutio n
is mad e up of 1 . 8 to 3 . 5 per cen t by weight
of causti c soda , 1  to 5  per cen t soda ash,
dissolved aluminu m approximately hal f the
total weight of the sodium compounds, 0 . 01
to 0 . 03 per cen t of the trans form of
dinitrotetraxnine cobalti c chloride , an d
0.25 pe r cent of a nonionic wetting agent such
aa^a sulfonated glycol. Th e solution i s use d
at 3 0 to 50 C and the immersion tim e i s 4 5
sec t o 2 min.

(954) E . T . Relf , "Chemica l Cleanin g
of Locomotiv e Boilers wit h Molasses a s the
Inhibiting Agent, " Proceedings 23r d Con-
ference Queensland Soc, Suga r Cane Tech-
nology pp. 90-9 7 (1956); Chemical Abstracts,
Vol. 51 , p . 3886(1957) .

Addition of molasses t o hydrochloric acid
used in removing boiler scal e greatly re -
duced attack on metal. Aci d solutions were
effective whe n tried on locomotive boilers ,
and temperatures u p to 16 0 F coul d be used
without adversely affectin g the metal loss.

(955) H . Roderig , L . F . L . Clegg . H . R .
Chapman, J . A . F . Roo k and W. A . Hoy ,
"Experiments o n Descaling Far m Dairy
Utensils, " Journal Soc. Dair y Technology,
Vol. 9 . pp . 75-8 0 (1956); Chemical Abstracts ,
Vol. 50 , p . 1413 6 (1956).

Artificial films o f milkstone wer e prepared
on glass with 10 drops o f a mixture o f 35

0.7ml
O.Z m l
O.S m l
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parts milk wit h 65 parts o f freshly prepared
tricalcium phosphat e dispersion, drying ,
dipping the film i n 1 per cen t sodiu m car -
bonate, drying for 2  hr, a t 98 C, washin g 3
min in 1 per cen t sodiu m carbonat e solutio n at
40 C, drying , the n repeating the treatmen t
four times . A  number of acids i n 2 per cen t
concentration remove d onl y th e minera l
matter, leavin g the protein on the glass.
Sodium polyphosphate o r ethylenediaminetetra -
acetic aci d (EDTA) softene d the protein film .
Natural milkstone i n aluminum milkin g
machine bucket s was not completely remove d
by repeated treatment s wit h hot 1 percent
solutions o f severa l organi c acids , o r by urea
nitrate, bu t 3 per cen t solutio n of polyphosphate
and a 0. 5 per cen t solution o f EDTA were effec -
tive at room temperature . Phosphori c aci d
at 2 percent concentratio n use d at 50 C was
the most effectiv e in stainless stee l buckets.
Analysis o f milkstone given .

(956) E . E . Ruf f (t o Lever Brothers Co.),
"Cleaning Composition s Containin g Tarnish
Inhibitors," U. S . Paten t No . 2,733.215 ,
January 31, 1956 ; Chemical Abstracts , Vol .
50, p . 682 1 (1956).

Tarnishing o f copper and copper-nickel
alloys suc h as German silver, b y anionic
and nonionic syntheti c detergen t compo -
sitions containing polyphosphate s i s pre -
vented by the presence o f about 0.13 per cen t
sodium,-potassium, o r ammonium sal t
of a  hydroxamic acid of 9 to 1 5 carbon atoms .

(957) K. Schumann , H . W . Thoene s an d
G. Wiesenack , "Evaluatio n o f Antiscale an d
Scale-Dissolving Agents, " Brennstoff-Warme-
Kraft, Vol . 8 , No . 1 . pp . 31-3 6 (1956);
Chemical Abstracts , Vol . 51 , p . 644(1957) .

Discussion o f legal regulations i n Germany.
Given are evaluatio n method s for th e follow-
ing groups of antiscale agents : Mixture s of
organic substance s o f colloidal natur e mix -
tures o f predominantly alkalin e salts ;
mixtures o f foregoing two , wit h added in -
hibitors. Applicatio n methods for severa l
German products given .

(958) K. O . Selle r (t o Internationa l
Standard Electric Corp.) , "Cleanin g and
(or) Etching Semiconducting Materials , Es -
pecially Germanium and Silicon," U . S .
Patent No . 2 , 744, 000, Ma y 1, 1956 ; Chemi-
cal Abstracts, Vol . 50 . p . 16483(1956) .

Cleaning, reductio n in size, o r cutting
of the materials accomplished b y etching
with a gas like chlorin e o r hydrochloric aci d
to etch 3 recess into a germanium crystal.
Other details of physical set-u p described .

(959) J . J . Singer , "Problem s in Scal e
Removal," Soap. Vol . 32 , No . 9 , pp . 43-44 .
173 (1956).

Automotive coolin g systems cleaned of

scale either by solution o f scale or remova l
by physical means . Acidi c materials requir e
flushing and are not selective in action on
iron oxide scale . O f the acids, oxali c i s
most effective , bu t still require s flushing and
neutralization. Polyphosphat e s and
ethylenediaminetetraacetate hav e been tried
unsuccessfully a s solvents . Indicate d that
proper choic e o f chelating agen t wil l
solubilize the iron oxide an d this subsequentl y
by internally dehydration , cause d a preci -
pitate whic h is suspende d and effectively re -
moved from radiator surfaces .

(960) J . J . Singer , "Problem s i n Scal e
Removal, " Proceedings, 42n d Mid Year
Meeting, Chemica l Specialtie s Manufacturers'
Assn., pp . 79-8 0 (1956).

See Reference No . 959 .

(961) R. B . Sno w (to United States Stee l
Corp.), "Remova l of Scale fro m Steel,"
U. S . Paten t No. 2,762,729 . Sept . 11 .
1956; Chemical Abstracts , Vol . 51 , p .
2518(1957).

Scale remove d from stee l by bringing
solid calcium oxid e into contac t with the hot
surface o f the metal. Thus , th e temperatur e
of the steel is kep t between 1080 and 1400 F
while powdered lime is blow n onto the sur -
face. Th e scale liquefies an d either flows
or is blow n off.

(962) W. F. S. Taylor . "Sodiu m Hydride
Descaling Process," Metal Treatment and
Drop Forging, "  Vol. 23 . pp . 465-46 8 (1956) ;
Chemical Abstracts , Vol . 51 , p . 2492(1957) .

A revie w o f the principles an d application s
of sodiu m hydride descaling equipment .

(963) E. Va n Zandt, "Properl y Formulate d
Buffing Compound s Can Make Cleaning
Easier," Product s Finishing , Vol . 21 , No .
3, pp . 41-44(1956).

Compounds shoul d be formulated so that
greases which act as binders ca n be readily
removed from work . Minera l oils or greases
which do not saponify ca n cause difficulty .
Presence of saponifiable compound s ca n re -
tard cleaning wher e reaction with the meta l
(zinc, aluminu m or magnesium) t o be
buffed occurs . Surfactant s added to improve
performance. Alkal i solubl e material s
added to grease binde r where electrolytic
cleaning follows ; nonionic s where solven t
degreasing- ensues; sulfonate d oils for oil -
base liquid buffing compounds .

(964) L. B . Wilson , "Maintenanc e
Cleaning Wit h Chemicals, "  TAPPI, Vol . 39 ,
No. 3 , pp . 190-192(1956).

Chemical cleanin g applicatio n t o larg e
variety o f paper mill equipment described.
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Solvents ar e discusse d and these include
acids, alkalis , oxidizin g solutions , re -
ducing solutions , chlorinate d solvents,
hydrocarbon solvents an d emulsions.
Application of cleaning to specific piece s
of equipmen t described. Us e o f high-pressure
jets with cleaning solutio n discussed .

(965) W. A . Wright , "Cleaner s for
Aluminum Dairy Equipment, " Dairy Eng.,
Vol. 73 , pp . 167-17 1 (1956) ; Chemical
Abstracts, Vol . 50 . p . 14245(1956) .

Rate of corrosion o f various aluminum
alloys in 1  to 4 per cen t solutions o f sodium
metasilicate pentahydrat e at 14 0 and
180 F investigated. Metasilicat e satisfactor y
under thes e condition s on sheet alloys used
in the dairy industry. A  mixture of
metasilicate 40 per cent , sod a ash 40 per cent
sodium bicarbonate 1 0 per cent , sodiu m
polyphoaphate 5  per cent , an d synthetic deter-
gent 5  per cent is recommende d as a  general
detergent for dair y equipment. Fo r auto -
matic washin g of aluminum and tinned metal
milk can s metasilicate 7 5 per cent, sodiu m
sulfite 2 0 per cent , sodiu m polyphosphate
5 per cent is suggested .

1957

(966) E. Engel , "Wettin g Agents and

Buffers i n Cleaning and Electroplating, "
Products Finishing, Vol . 21 , No . 5 , pp .
32-35 (1957).

A discussion o f surfac e tensio n an d impli-
cations in cleaning. Describe s type s of
wetting agents. Indicate s deficiencies o f
soap, an d methods t o minimize thei r failings .
Discusses polarit y and stability an d gives
a few general criteria for selection . Usag e
is indicate d in plating baths and pickling
solutions. A  table of pH buffering com -
positions i s given .

(967) H. F . Patin , "Fact s Abou t Vapor
Blasting," Product s Finishing, Vol . 21 , No .
5, pp . 66 , 68 , 70 , 72 , 74 . 7 6 (1957).

Abrasive slurrie d in water an d delivered
to work by pump and blasting gu n using
compressed air. Detail s of operation given .
Abrasives mentioned are organics (walnut,
shells, etc.) , Novaculit e stone (99 per cent
pure silica) , silica , quartz , garnet , alumi -
num oxide, othe r refractive abrasives and
"Brite Shot " an artificial abrasiv e used for
matte effects . Application s of vapor
blasting given . Advantage s given are rapid
scale removal , surfac e meta l cleanin g
without hydrogen embrittlement. bur r re -
moval o r finish required in very shor t time ,
internal burr s removed , an d also treats
multi-tooth cuttin g tools and dies.




