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RE: ENGINEERING STANDARD ON REMOVAL OF REFRACTORY LINING IN
ALUMINUM FURNACES--ENGINEERING STANCARD 26.1.7

The attached standard is the result of comments received for
precautions necessary on the removal of refractory containing
asbestos or phosphate bonding.

Please review and return by 1981-12-15 with any comments you
may have regarding this standard. w&°S
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for any recipient other than Alcos. No warranties, guarantees or repre-
sentations, express or implied are made as to the utility or effectiveness

of the methods, processes, products or procedures described or

closing Alcoa's spprosch, and is not intended to be a recommendation
recommended herein.

——— o o

This standard is the property of Aluminum Company of Americs
and must be returned on request. 1t shall not be reproduced or copied,
in whole or in part, or used on behall of others than Aluminum Com-

This engineering standerd is provided solely for the purpose of dis

pany of America or its subsidiaries, without permission.
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' gaged in dismantling furnaces

\ 26.1,7
ALCOA Materlals and Standards Section: Pittsburgh PAGE 1
REMOVAL OF REFRACTORY LININGS IN ALUMINUM MELTING
AND HOLDING FURNACES
1. SCOPE exhalation, moist breath does not contact the
dust collected on the filters and generate
This standard covers precautions necessarly phosphine gas. 1f the refractory contains

when removing the refractory lining materials
from eelting and holoing furnaces. The pre-
cautions cover a) Phosphate bonded refractory
materials ang b) Asbestos containing refrac-

tory materials. Portions of this standaro
are .taken from OSHA 1910.1001. Refer to
Alcoay HererdecT—mStxpieds pData Sheet No. 40
for zzrestos snd No. 213 fpr Phosphine.
/’7‘*»1‘\' J;&V
2. PHOSPHATE BONDED Rsraacraav*.gé
et
2.1 General., There have been fseveral dra-
matic Incigents wherein Alcoa ¢mployees en-

ve been ex-
osures have
f phosphate-
sphate bono-

posed to phosphine. These ¢
been associated with the use

bonded alumina refractories. P
ed refractory material is conm

phosphine problem was PrTOTITI e
svbaatbon during the repalr of a OV-38 hearth
that hao faliled prematurely. In order to
minimize the dust generation that accompanies
dismantling work and to expedite the disin-
tegration of the rescted brick, the workers
wvet down the floor of the furnace. Their use
of the Jackhammers brought wunexpecteg re-
sults. Striking the 0DvV-38 hearth with a
jackhammer produced minor firecracker-like
explosions. Small matchlike flames continued
to burn in the ares where the explosions had
occurred. Although an odor was noted, it was
interpretec as being the ususl acetylene-type
that s noted frequently ocuring brick re-
moval. Subsequently, similar incidents were
reported. Because the generated gases were
spontaneously flammable, phosphine was Sus-
pected early, and it eventually was positive-
ly igentified.

Pyrotechnics have also been reported during
the removal of brick that contains no phos-
phate. Therefore, the presence of fireworks
is not positive proof of the presence of
phosphine. DOn the other hand, if explosions
and flaming occur, the Work's industrial hy-
plenist, with the aio of a detector tube,
should determine whether or not phosphine {s
present.

2,2 Removal of Refractory.tlehe removal of
phosphate-bondec refractory materials should
be done in the dry condition. All respirat-
ors shoulo be NIDSH approved. The selection
of appropriste respirstory protection, fFer—ee-

ot ) —shouvre—Ue
of—rstesteswprasant. 1t shoulo be ngted that
the 3M 9906 respirator is not ap

protection asgainst asbestos. The
should be equippec with valves

by N Works -

Jhe Y bC 0‘11‘

asbestos,
essary.

Qf for some re
wetteo ” gown,
wWorks Industrfal
working area

(;o;itioncg pricautﬁons may be nec-
eference Section 3

f,, & obernt CO&IA"N"W CfPH'
on one of these furnaces is
will be necessary for the
Hygienist to sample the

. 1f there
is any neec for a person to enter a contami-
nated area (i.e., where the phosphine (PH3)
concentration is above the 0.3 ppm TLV) he
will require personal protection, such as a
gas mask respirator with a canister approved
for phosphine (color coded as yellow with an
orange stripe around the bottom), an airline
respirator, or a self-contained breathing ap-
paratus, Jepending on the concentration of
phosphine. I

Moisture in the alr can release phosphine
from stored reacted brick following its re-
noval from a furnace. Therefore it shoulg
not be stored in a confined place, especially

AL _thepre—ere

it employees work in the area.
“-l’-al Q

y hjgn texicity of
ea(é, ive
8s copplétely a9y pos-

protecte

AT PR Lot

the

s —and —smedl—

2RouAtt—ol—phospiins. ¥ The refractory gradue

:llyiloses its resctivity when it is exposed
o air.

@he presenc

precigble in

il by by".uu- t.




@ Engineering Standard
ALCOA Materials and Standards Section - Pittsburgh

REMOVAL OF REFRACTORY LININGS IN ALUMINUM MELTING
AND HOLDING FURNACES '

26.1,7
PAGE 2

with
stdin
al fpur-

the gasgs produced by the Jreactédd bri

s tagawa tect tube Ahe Jéngth

ppbduged opf the be, f alY pract
sey, can/be atfributef to osphing,

2.3 Phosphine Gss. Phosphine is a colorless
g8s with an odor describec as like that of
gsrlic, decasyec fish, or onions.

The symptoms of acute phosphine poisoning re-
ported include nsuses, vomiting, olarrhes,
thirst, sensation of pressure in the chest,
back pains, dyspnea, feeling of coloness, anco
supor or attacks of fainting. Reference
Alcoa Material Safety Data Sheet No. 213 for
complete health and safety informstion, ano
_proper precsutions.

3. ASBESTOS CONTAINING REFRACTORIES

3.1 Ceneral. Most of the furnace equipment
presently in service in our Ingot Plants was
cesigned, fabricated ano/or purchased during
an ers when most of the best insulating and
refractory lining materisls containeo asbes-
~tos. Many of these pieces of equipment have
. recently been relined with asbestos free ma-
- terisls, but some still have the asbestos
containing materisls in place. Relining, re-
modeling, or even scrapping these items re-
‘quires special procecures to prevent asbestos
’exgosure of either the worker or of non-in-
volved employees. '
xposure to asbest
lJow the OSHA cipdteria: 2.0 fi-
at an 8 hour timé-weighted average,
fibers/cc as a cé¢iling limit. (Ref-
ata Sheet #40 for

Employee shall be main-
taineg

bers/cc,
and 10.
erence

sdditional information.)

3.2 Outsice Contractors. It s imperative
| that an outsice contractor know he is cealing
i with asbestos. It is recommended that a copy
!of this standarc and a copy of Alcoa Material
; Safety Data Sheet No. 40 (asbestos) be in-
. cluded with either the specifications or the
!order. as well as verbslly calling the con-

, tractor's attention to the hazaro.

i The wWorks Ingustrial Mygienist should monitor
» nearby Alcos work stations during the demo-
Ilition to insure that Alcos employees are not
I0verexposed to asbestos.

Alcos has no oirect lisbility under the as-
i bestos section of OSHA 1910.1001 fer the con-
tractor employees while the contrasctor is de-
molishing the furnsce. The contractor should
be requirec to furnish approved zrespiratory
equipment and special clothing for his em-
ployees as noted in OSHA 1510.1001(c)(2)(1ii).

3.3 Removal Procedures. Injtiasl site preps-
ration involves taking precautions to contain
.entrained asbestos fibers to the immediste
work ares.

or holding furnace, a total enclosure made of
plastic sheeting is recommenced if feasible.

In the case of a melting furnace-.

Lhovld

It &es~4e be erected in such a manner that §t
can be dismantled, when the old lining has
been removed, so that 8ll the oust {s con-
tajned. Attaching plastic to the insice of a
lumber frame will allow for easy removal and
disposalin approved containers. The size of
the enclosure must be large enough to contain
the power equipment, a hign efficiency vacuum
cleaner, anod several 55 gsallon specially
marked steel orums.

Employees engaged in the removal or cemoli-
tion of structures or equipment covered or
insulated with asbestos, shall be provioed
with respiratory equipment anoc with special
clothing.

3.3.1 Respirators. The works Inoustrisl
Hygienist shall prescribe appropriate respir-
atory protection to assure that asbestos ex-
posures are below the limits prescrived in
3.1. Based upon previous industrisl hygiene
sampling of exposures outing removal of re-
fractory linings, a properly fitteo dust res-
pirator will generally provide & sufficiently
high protection factor.

3.3.2 Clothing. Disposable coveralls
gloves, hair covering (undger the haro hntss
ang respirstors approveoc for asbestos shall
be worn at all times when work is in progress
in the enclosure. The coverslls are to be
taped at the ankles ano wrists. All oisposa-
ble clothing is to be removed anc discaroeo
each time a workman Jleaves the work ares.
Shoes must be wiped with s damp rag or vac-
uumed s$0 that the area outsice the enclosure
is not contaminateg. Before leaving the con-
taminated area for any reason, the workmen
shall vacuum the protective clothing, remove
the head covering, unzip the coveralls ano
carefully peel them off, with gloves anc shoe
coverings remaining attacheo. The respirator
is removed last. The disposable clothing and
useo filter cartridges shall be caisposed of
in plastic bags, appropriately ladeled for
asbestos waste. Respirators shall be cleaned
ano sanitizeo at the end of every shift.
workers must wash all skin surfaces that have
been exposed to asbestos before eating,
ogrinking, smoking or leaving work. NoO smok-
ing or eating is permitted while in the en-
closure.

Should there be phosphate containing refrac-
tories, the use of water as a dust suppres-
sant i{s not permittec (see Section 2).

Hyorsulically oriven hammers or jack hammers
equipped with exhausts exiting outside of the
Ousty ares should be used for removing the
refractory lining. Removal of the asbestos
containing insulation is best done with pry
bars having s vacuum nozzle running continu-
ously at the breskaway point, This material
shall be bsgQeo as it is removeo rather than
permitting it to pile up for cleanup at a
later time. The objective for ooing this
carefully and effectively is to minimize en-
trainment of dust anc potential employee ex-
posures to asbestos.
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REMOVAL OF REFRACTORY LININGS IN ALUMINUM MELTING

AND HOLDING FURNACES

Caution signs shall be provided and displayed
at each location where removal of refractory
linings containing asbestos is {n progress.

3.4 Cleanup and Dispossl. The cleanup of

the enclosec area after the lining materiasls
have all been placed in the properly marked
containers must be thorough. The {nsidge of
the plastic enclosure, the furnace shell,
both the inside and outside surfaces that
could dbe dusty, ant finally the floor must be
_tleaned with
. when this is ) all completed, the plastic
sheeting can e teken down, continuously
. folding the coftaminated side to the insige,
" ang placed in drum for disposal.

The disposal ¢f all asbestos containing waste
material as wpll as contaminated material re-
quires special procedures. ‘Asbestos containe
ing Insulatign, contaminated refractory rub-

a hyl t“‘k;hz vecwn cleaen

ble, the used disposable clothing, loose ma-
terial pickeo up with the vacuum cleaner,
wiping rags, snd finally the plastic enclos-
ure sheeting shall be packaged in plastic
bags and then placed in sealed containers.
Caution labels shall be affixed to all scrap,
waste, cdebris, and other prooucts containing
asbestos, or to their contalners. All plas-
tic bags ang sealed steel drums shall be af-
fixed with lsbels that read:

CAUTION
CONTRAINS ASBESTOS FIBERS
BREATHING ASBESTOS DUST MAY CAUSE
SERIQUS BODILY HARM

These drums must then be disposed of in an
spproved lang fill.




