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PARLIN PLANT LABORATORY REPORT NO. 29 |

SUBJECTs FURFUR!L ALCOHOL I’ETERGEB!‘I’S FOR CLEANING OONTANERS '
: AND EQUIPMENT.U USED IN THE MANUFACTURE OF ACRYLR ENAMELS

‘ZwrRoouoTION:

Because of the Du Pont Company poli.cy of extended use of.
reconditioned drums and the rapid demasids for acrylic type finishes,
the naeg for an effective cleaner for equipnient and contas.mrs is
apparent .

¢

- During the past two years, the coat of a reeonditiomd drum
has increased from $1.15 to $3.15. The majority of this increase was °
attributed to the .difficult ¥ experienced by the reconditioner in
.cleaning Automotive "Lucite" drums. Experience to date has shown the
quality of the reconditionsr to be poor as evidenced by several Auto- -
motive complaints on contamination being a result of dirty reconditioned
drums. It was believad that with a more efficient cleaning system the
reconditioning cost might be substantially raduced aud the quality of--
the drums improved.

or equal imnortance is the need for a fast and efficient
cleaning of equipment to meet production requirements and prevant
contamination. Consideration must also bé given to the cleaning of
application eg uipment. For cleaning of this type, it would be desirable
to have high flash point materzal as an added safoty proca%ion.

os.mcrm,: ,
- 1. To evaluate existing solveats, detergents and strippors
as 2 cleaner for acrylis finishes currently used in Automotive, metal
str:l.p coat:lns and wire enamol industries. 4 ‘

2. Invutigate the diffarem cleaning processes used 1n the

trade.

3. conduct practical tests of most promising candidates
designed to simulate drum reconditioning systems.

SUMMARY AND_CONCLUSTONS:

Drum Reconditioning

1) Laboratory tests substantiated by practical tests con-
ducted at the Bayonne Barrel and Drum Co., show that the besgt all-around
cleanor for reconditioning "Lucite" drums 18 a composition consisting

£ 308 Purfuryl Alcohol, 10% Tri-Sodium Phosphate and 50% city water,
m outstanding merits of' this solution are:

1. Excellent solvent for "Lucite" umcn can be alluted with||'
water and atnl retain aufficient. solvent action.

2. Low toxicity vhich with proper handnng pressats no
- unusual hazards.

- 3. The relatively high open.flash point of 168°F. lends
itsell to’ maustmx aandung.
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The disadvantages to the use of mfuryl. Alcohol are:

1. The chief objection is the cost of approximatcly
93¢/eal. Compared to the straight caustic solution
normally used by conditiomrs s this represents a
substantial increase of 87¢ ver drum. On the other
hand, the furfuryl clesner is cheaper by far thsn any
of the stripper-type dotergents offered by the samral ,
trade which range in price from $2.50-§5.00 per 3auon.

2. Purfuryl Alcohol macts with strong acids so that pre~
sautions must .be taken to avoid contact of suck mater-
ials with ths alcohol.

Equ & Gloamr ;
Favorable laboratory results have been obtainsd from tests

designed to clean equipment and tote tank cleaning procadums with a
aolvent blend fomlated as fouowns

Furfwyl a1coho.1 20,
Mothylene chlorido 20.8”
Xylene 60.0

T™he advam;ago offered by this composition is that it provides
the optimum in general cleaning efficiency with a fairly safe flash-
point, The composition removes the finish by lifting so that the cleamer
can be filtered or allowed to gettle and reuvaed. The most qrncuut
mathod of cleaning the tote tanks is by. jet spray. : :

Its disadvantege 1is that an inorease iu methylene chloride
.content is frequently nscessary for different type finishes. This is
advuable ia order to improve the gmral efficiency or the cloamr,

Dxacussmm .
- In order to obtain some knowledge mgardms the effectivensss .
of the common solvents in removing baked "Lucite" type fiunishes, a tést -

was devised to evaluate this characteristic. The solveut, together ws.th
the resulits, appear in the following eabulat;ions
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A mviw of the resulte show that the most effective solvents
... Poy vemoving "Luecite" sre methylene chloride, ethylene chioride and
i jecetone. Because of the expense, toxicity or low flash polnt, these

" solvents are unsuitable for production scale drum reconditioning.

Reconditioners on -"mc:\.ta _ Drums

'.Ey,aluats.bn of Detergents Used by

Several detergents used by local drum reconditioners were
evaluated in the labovratory for general cleaning efficieney. It was
found that ususlly the cleansrs represented one of two distinet com-
positions, that is, they were either the chlorinated solvent or cresylic -
acid type. The chlorinated type is quite efficient but its use cannot
be Justified against the cost. The cresylic acid type cleaners 4id not
appear to be very efficient since it was necessary to maintain a temper-
ature of 180°F. in order to obtain any positive cleaning action.
Furthermore, cresylic acid posaesses a strong pungent odor and is corrosive.
It is extremely doubtful if a reconditioner would consider the oresylic
acid type cleaners for these redsons.

W ﬁloohol Clesners

. cortam drum moonditioaex's on the West coaat were reported to
be experiencing favorable results by the use of .furfuryl alcohol in
combination with wateyr and caustic. Acting on this lead, a considerable
amount of laboratory work was undertalen in order to cwplotoly evaluate
the merits of furfuryl alcohol. Laboratory findings showed that the

)mont ofrics.m and economical formulations were essentially as touowss

HO. 1 . ’ NOC - : ’
. Furfuryl Aleohol J lso.ox Furfuryl Alcohol  40%
. Pap Water ©55.0 0 Water .8

7% caustic Suluts.on g.o

.

Tho Ko. 1 fomlation was further tested by actually atkwptiug
to clesn dirty returned "Lucite" drums. The standard procedure adopted
was to place six brongze chains and two gallons of cleaner formulation
into a drum. The drum was then placed on a slow drum roller (3 RPM per
minute) and rolled approximately 25 minutes. In the initial teste s the
druns were examined at 10 minute intervals to observe for gassi )
solvent action, etc. For econtrol purposes, a atraight T8 caust.te solu’ﬁion
was used on both rsgular and metallic "Lucite” dyums. Teating of
caustic and metallic had to be discontinued after 1 miuntu bacaugo ot‘
extreme gaaa:lus which caused the drmm to ulge.

sxams.uation of the drum clcaucd with the No. 2 t\arfuryl alcohoi
cleaner did not reveal any ppmciabu ovidenco of real effective cleaning,
. action, although the "Iucite' did appear to ba "sot cheesy" in film in-
ty. The drums were then flushed with water by means of a hose.’
This action completely removed the "Lucite" and left the drum salls very
clean. The atraight caustic cleaning solubion was found to causé a direct
y opposite effect in that the "Lucite" became cxermly hayd and touch
and obviously could not de removed by a water wash, This observation
grovod to be a very important factor in successful reconditioning of
Lucite” drums in that 1.1; lead to the roplacmnt of caustic with tri-
sodium phosphate for use with furfuryvl a . The usé of tri-sodium
phosphate renders the "Iucite" soft aud rlutfy so that it can be essily
removed by riasing.
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On the basis o!? labnratory f:.ndings, the No. 2 furfuryl

.~ aleohol cleaner, bolstered with tri-sodium phosphate, seemed far
1w superior to other types tested to date. Although the cost per gallon
would be approximately 90¢, the product possessed many desirable

features such as, eage of formulation, practically no hazard from
toxicity and 2 reaaonably safe flash point.

" in view of the possible resulcs obtaiued with drums, it was
decided to conduot a practical test at the Bayonne Barrel & Drum Company
at Wewark, N. J. This was done by charging 100-gallons of solution
into a aso-sanen detergent tank as follows.

:X’irat rortiou

. City Water = - 452 lbs.  Dissolve with hest
- Pri-Sodium Phosphate _90 " . 110-1 30’5‘
Second Porti.on . », .
Furfuryl Aleohol 361 1bs. Inarcase tompcratum
o ‘ .3' s to 1%-160

. " The tank is’ equipped wﬁ.th threo z'ovolvius nozzlos and will

.accomodato three drums per oycle. The “"Lucite" :drums are inserted
on énd so that the nozzle extends into the drum through the end bung
opcu:lns The hot cleaning solution is sprayed into.ths drum for one

minute at about ho ‘1bs, pmssure -at a temperature of 140-160°F,

Exam:.nat:tou of & nmbor pf drums bcrom gnd after the c:.oaning
operation showed the furfuryl solution to be very effective in removing
the "Lucite". In most instances, all of the "Lucite” was removed.

,_B'ollow:lng the Jet spray cleaning, the drums were continued through

the Bayonne cleaning achedulc as rouowss
1. ca.u_atic chai_ning ~ 40 mins. total - three positions
2. Caustic flushing ~ 5% solution
3. Water rinsing - drying .
L. Tnspection .

Inspection of the drums showed that in most cases the drum
interiors were very bright and that the rejections were largely due to
spot contaminamon or dirty chimes. The spots were usually confined
to local areas and appeared to be due to caustic staining resulting
from the rinsing operation. The smount of dirt in the chime in most
cases was mlatively small and situated in an area difficult to remove
by a single chaining.

The inspection performed by Bayoune appeared to be very
critical, comparable in this respect to that used by Parlin. As
récommended, the inspection was made throush the side bung. Rc:ected
drumg wers canmdates for rocha;lning
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. In discussing the cleaning problem with Bayoune personnel,

~ they considered the furfuryl to be very efficient in removing the

(.} "Lueite”. It was the consensus that failure to completely remove the
“"Lucite” from the drum chime was largely due to the age of the dirty
drum prior to reconditioning. In many instances, it was believed that
the dirty chime was the result of poor previous reconditioning so
that the material had become hard and insoluble. No apparent difficulty
%gm generally experienced with drums that have been cleasned for the first

e. ' :

. on further discussing the results of the firast practical test
with Bayonne perscunel, considarable concern was expressed over the
low peroentage (22¢) of drums that passed inspection. PFor satisfactory
drum cleaning, 2 minimum of 80%4 is expected. Bayonne contended that
inspection adopted la too erdtical and highly impractical. .

On the basis of the test perforﬁance, the following o'han;sea
in the reconditioning process were recommended:

1. Replace spodium hydroxide (caustie) with tri-godium
phosphate in the chaining and »rinsing operation.

2. Increase the chaining time in the 45° angle position
andie-if, necesgsary, reduee the time in the horizontal
poa Oﬂ- X . ’

3. Comsider the possibility of using the furfuryl aloohol
cleaning for the chaining operation in addition to the
pre~drum cleaning. - .

4, Limit the cleaning of "Lucite” druins to a eingle day
operation rather than intemixing "Lucite" drum
cleaning in regular production line methods. -

, It was reported that Flint was enjoying good success with
reconditioned "tucite" drums. The: reconditionsr was the Amaricen Barrel
Company of Detroit. To compare the cleaning procedure and the quality
of ;hetgma, a visit was made to Detroit and Flint to conduct an
evaluation. '

Investigation dlsclosed the fact that quality-wise, the drums
yeconditioned by American Barrel have but a slight edge over thoas
cleaned by Bayonne. This slight improvement can bs attributed to the
fact that American Barrel re-chains the drums as many as three times,
In practically every instance, rejection is due to dirty chimes, Flint.
examines every drum prior to use, maintaining a fairly stringent in-
spection for "Lucite" drums. However, Flint is in a good position wit
regard to drums rejected for "Lucite”, in that they can be used for
undercoats. Because of this, they have very few totally unusable drums

- that are returned to the reconditioner.

‘The cleaning solution used by thé American Barrel 1is one which
. they developed. They claim that the succeas. of their cleaning depends
) entirely on the composition of the cleaner. Thay contend that. ¢he .
investment required to develop the clesner was fairly large and they
propose to sell it to other reconditioners. In fact, they would 1like to
interest the Du Pont Company in the hase of this material for sales
purposes. Since they would not divulge the composition nor provide a
sample, the general efficiency could not be evaluated. o
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‘As a matter of genersl intereat, the drum reconditionmg
\& :} processes used by the americam and Bayonne Barrel Cmupanios are
outlined as follows:

Operations American Barrel Co..Detrols Beyonne Barrel & Drum Co.,Bayonne

Flush drums with American
Barrel cleani aolut:l.on 9
10 mins., at 180°P, ~
intermittent Jjet nozzle
flushing. .

Chain dyums 20 mins., with
above solution - 1ibs.
chains -~ 180°F. tempera-~
turs controlled by gas
Jets directed on bottom
° .

R ]

Drums drained

Drums flushed with caustio
180 .

| ‘Hot water wagh,
Drums dried by gas flame

- directed on drum while

rotating.

Inspection of dmm - P8~
- Jécted send thru chaining
mc&at 14 timds .

Flush drums with Purfuryl Alcoliol
triscdium phosphate 4 mins. at - -
180°P. ;intermittent jet nogzle
spray cleaning, .

Chain drums with alight amount of
cleaning solution - 2 o02. tri-
sodium phosphate added. Chajned -
50 mina. temperature not con-
trolled 50 1bs. chain.

Drums drained

Drums flushed with tri-sodium
phosphate 180°F.

!-lot water wash.

 Drums dried by wam air 150-180°F.

xuapccted doas not want %o
mehain.
}

The reconditioning aystem proaontly employed by Bayoane Barrel .
is that outlined above. Aside from the cost factor, Bayonmne is well
gatisfied with the general performance. The expense, of course, is dus
to the initial cost of furfuryl. Active attempts are being mads to
salvage the furfuryl alechol. Bayoune Eaml ia considering the usé of
rurfuryl for all drum cleaning pro 155 ean revise the present
system to a more efficlent basis. As May 10, 1961, Bayonne Barrel &
Dm“:a:o iggeaaed the efr:lc:lency of the above furfuryl alcohol cleaning
sys .

E and _Tote

There are many conditions where the furfuryl. alcoho). arum
cloaner can be effectively employed to strip equipment and tote tsaka.
However, the conditions are usually limited to direct comtact or by .

. submerging. The reason being that the 1 alcohol mixture does not
provide vapor cleaming properties. For tote tank amd nixor cleaning,

~ the following composition appaarl most effective:

Purfuryl Alcohol 20,08
Methylene Chloride 20,0
Xylene _ 60,0

trd
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Lahoratow teata show that this cnmposition Jet spmﬁ
and re-circulated in a closed container, is very effective as a
stripper for "Dulux”, "Lucite"”, ete, By varying the methylene
¢chloride content;: the effectiveness can be oontrolled to remove most .
types of formmlas. Whan used in conjunetion with a satisfactory
filtering system, the detergent can probably be reused seversl times
for satisfactory cleaning. Large scale practical or field tests have
not been made with this stripper,

Precautions for Handling Purfuryl Alcochol

Furfuryl alcohol has a low vapor pressure (0.5 mm at 70°P.),
hence it is dirricult to build up high vapor concmtmtion in the
a:l.r at room eemperawm

' It is 3.mpoz‘!;ant that 1M1ﬂduala working with furfmi aleohol
obum precautions commonly practiced im wor with other choemieals,
such as, butyl cellosolve, di-n-propyl ketone and dipropylene giyscol
mono—mthwl ether (Dowanol 50-3) « Such noml prooautions are:

1, Avoid prolongcd or repsated contact with skin and cloth-
- ing and wash the skin prompt.ty with soap and water when
11; is contacted.

2. Vear protective glovos or clothing when spi:uage is &
possibility.

3. In case of contact with eyes, immediately flush with
plenty of water, and obtain medical attention.

i, Prov.lde adequate ventilation in areas where furfuryl
. aloohol will be handled.

In the presence of concentrated m.‘..uoral aoids or strong
organic acids, furfuryl alcohol reacts with explosive violanea; henoe,
precaution must be exerecised to prevent the contact of a:&«mﬁml
and strong acids, except under controlled conditions. Actual
acid catalyst 1s used in resinification of Mu'{ll; alcohol and mn:.om
of pounds of furfuryl aleohol resins arée made in this manner every .
year, demonstrating again that the proper handling poses no prodblem
and that the danger oxi.sta only when the matemx is misused,

The Quaker Oats Company raporta that rnrnnvl alechol shows
no tendency to produce iriitation and sensitiszation of the skin., In

support of this, complete phw.tolo&oa! vepoirt has been submitbed
for our 1nromts.ou. ’

-

: 'Rozmlc

5/3/61
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TENTATIVE SPECIFICATIONS FOR RECONDITIONED METAL DRUMS

TIGHT HEAT DRUMS - FINISHES

Prior Usage:

Dimensions:

Gauges
Hoops:

Chimes:

Heads:

Drums that have been in service for shipment of
solvent, plasticlzer, paint, varnish or lacquer are
required. Drums previously containing lubricating
grease or edible olls are specifically excluded.

In aceordance with applicabie‘Metal Drum Specifica-
tion, Height shall not vary more than + 1/2" in any
one shipment.

In accordance with applicable Metal Drum Specifica-
tion, ’

Shall conform to original contour. No sharp dents
permitted.

Shall be rolled to original eontour and tight.

Smooth, free of dents and conrorming-té original
contours.,

Location of Fittings: In accordance with applicable Metal Drum

Plugs:

Flanges:
Body:

Welds:
Leaks:

Specification,

Tri Sure or Rieke - Shall be c¢leaned, free of worn
or damaged threads, equipped with new gaskets in
accordance wilith applicable Metal Drum Specilfication,
capable of providing a leak-proof closure. Die cast
plg%saunless otherwise specified. No coating per-
mitted.

Tri Sure or Rleke - Shall be free of worn or dameged
threads, - Threads shall be clean and face of flange
shall be smooth, capable of providing a leak-proof
closure, S S .

Cylindrical, slight dents not more than 1/4" in
depth nor 3" in diameter, shall not exceed 6 in
number, provided the overall effect does not detract
from the appearance,

No welding permitted within 3" of chime or fitting.
All drums shall be structurally sound and free of

leaks, (To be tested with air at 3 to 8 p.8.1..
partly submerged).
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Finish: INTERIOR

1. Shell - Clean and shiny, free from heavy red,

Exceptions:

rough rust, _

Paint flakes, skins or chips are not per-
mitted., Red, blue and green peint staining
not allowed, o S

A, Rust_stains

Slight rust stains are permitted providing
the chimes are clean and there are no more °
than 2-6" stained areas.
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Exceptions

B. Paint Stains:

One area as shown
allowed in any one
drum 1f stain is very
thin.

No red, blue or green
stains allowed.

2. Chime:
Red, blue and green paint in chime is not permitted.

Exeeption-~ Palint allowed in any one chime but not to
exceed 1/4 inch.
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3. hHgads:

‘Clean and shiny, no evidence of red, blue or green
paint stains or drippings.

Exception: If chime and shell is c¢lean then staining on
. head 2 inches in area allowed.

™

EXTERIOR

Completely free of rust and foreign material,
To be painted in accordance with applicable
Metal Drum Specification after cleaning and
blagting.

1 - gaskets:

New gasket shall be provided in conformance with
“applicable Metal Drum Specification. Plugs shall
be tightened to prevent breathing in storage.

2 - General:

The recommended drum must, in general, have the same
appearance as a new drum, Conformance with speci-
fications will be determined by inspection of drums
as received.

3 -~ Testing:
Internal cleanliness may be checked by purchase, by
solvent washing drum walls and testing purity of the

solvent or by other methods as found necessary to
safeguard product purity.

1/12/61
MCN
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