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WELDING ROD ABRA§ION TEST

Amcofubemwmmnmgwdﬂngmdswupcdmedmwmammw
determine 3f asbestos fibers are released into fhe oir from handling and sbrasion, Welding
1od semples wers first tested for asbestos and nog-usbestoy fiber coptent by haviag = bulk
sesuple of the rod ooating enalyzed by Transmisslan Flectran Misroseapy (TEM) snd
Polarized Lighs Microscopy (FLM), de!ngmdsfcundwhepoﬁnvefwubmoonwm
were selected and subjected to the abrasion test. In addition, o et of welding rods found
ool 10 contain ashestos was tested a8 a nepative control of the experimentsl procedure,
Testing iuvolved bumping and rubbing two identical welding rods tog&ther in & small
chamber fo:amnmﬂyumwwmhmnmﬂummwinmmechmw
Dakground air samples weze obtzlned betwemudmst.

Ohrgsion Test Destan

Asbeswos fiber relezse was tested using ¢ costomized Plexigles glove box fitted with high
vIiiviency particulete eir (HBPA) filters, (Seo Appendix C, Figure 1.) Ths glove box is air
u,*..exceptfarwcmpmandﬁuuedu:imhmdaxhampm Prior to each
uh..mtimx, the glove box was thoroughly washed, and the sir inside the glove box purged for
2 ngoutes vsing a high volume exhaust system, Audrm;mdlamngtheglovebox

vy KERPA filtersd, Purglng othngloveboxwupc:femedtomduce ambient particulate
lzwals,

For each set of experiments, anuacemrymaxmahwm placed inside the glove box in

g2nlad plastic bagy.” This included two sets of alx filteds: (one for the background gir semple

amoncformcwstumple),mewdﬂngrodswbcw and clean-up materials, The el
mpumpmcahbmmdvatha'&lfbm'mﬂnwauhmng&mbe&mmdm

Bl .sampm:;usng 2a jdentical calibration filier (marked for calibration only) s0 as not to |

¢: = urainate the sampling filter with grobient sir, Fbwmuofmpmmmynhwxpu

. 1ioats wexe used for all samples, Tomnﬁmthumairinddethzzlovebcxwﬁeeof

rrouswy fibers, a background alr sample was collséted tor 20.mingtes befors {zsting cach set
¢+ alling rods.

umpzww&wmwnofmcwﬂdlngrwupmmmgmmwnmmgpmpwuwm
v, Tae two identical welding rods 10 be tested were then removed from the plastic bag end
v:i.: bumped and 1ubbed against each other for kpproximataly 15 minutes, ARer the rods -
k.i: been bumped together for 15 minutes 3 amall mixing fin Was tumad on for § minutes
i en tumed off. The mixing fan was used in order to enhance alr mixing within the
g-n ¢ Vox, Air sempling wes performed for a tota) of 30 mioutes, 'Iheglaveboxwas

c‘...mi purged with HEPA fltered air, and re-cleaned before being wed for testing the next
8 L ods




£1 elr samples were obtained using 25 mm diameter sarmpling cassettes fitted with mixed
csliulose ester filters, Samples wese snalyzed for asbestps usiog Transmicsion Electron
laicroscopy (TEMD, 40 CFR 753 Subpsrt B, Appendix A, and Phase Conmmast Microscopy
(:CM), NIOSH 7400, -

Weldige Rods Tested

The welding rods subjected 10 the abrasion experiment wers two Hobast €030 (batch 109),
two Westinghouse 6011 (baweh 107), and two partially buthed asbestos conteining received
from Dr. Tames Millette of MVA, Analytical data for the rods wsted are given in Appendix
A, The Westinghouss 6011 (basch 107) rods were found not to contain ashestos and were
L2l botween the tests of rods contidning asbestos. This was doue &3 en overs!] control of
ez tosting, chamber clean-up and analytical procedures,

foples wars prepared usmg the abave protocel for the abrasion test. The flow rates and

1ctal sampling time for each filter cassetts are outlinad belpw in Table 1. (Cassettes { and 2
vyuce used only for calibration and were not analyzed.)

L

M )

Table 1: Sample i’npanﬁug Data

T | Description " | start | Bod- | Aversge | Swmplin | Totsl |
# ' Flow, { Flow, .| . Flow, 2 time, alr
lgm i lm | Lpm win | volume,

% | Baskgrouad 12,29 | 119 | L7 20,0 235.8
4 | Hoban 6010 pwar2on | 1029|1039 | 1084 | 300 | 3252
| 5| Beckground i mesinst ) war | 200 | 2456

{5 | Wesinghouse 6011 pwer | 1263 | 1249 | 1256 | 300 | 3768
. i 107, non-asbextod) ' s

Y e

19 | Backeroimd w4 | 1227 | o236 | 200 | 2471
7 Used for calibration only ' |

framae b

f i Partially bumad rods 12271 12,84 |. 12.56 30.0 376.7
: ::(mivedﬁmns.umm) . o]

10 | Field hlank - smpless aic-

..... — | B
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"ra uied ﬁlmwuﬁawenwvmdw;&duaape(wpmmtwwnﬁns apart),
mmhered, 2nd placed in individual sample bagt. They feere scat via Federal Bxpross to

Meaprigls Ana.lyﬁcﬂ Servizes in Atlents and were analyzéd there Uy the m..thodx meationed.
wder *Abrason Test Design.*

Regully

up-.aﬁcsormnlabammanﬂywandmmnmmdndcdm).ppmduz For exch set of
aghestos containing rods tested, the phass coatrast dats for the text detected fiber
concantrations in excess of background, The abrasion test uying the nén-asbestos rod found
0o zsbestos fibers or stroctures by TEM thus confirming that the chamber was free of
w.tsspination, Fighest TEM copoentrations were observed for the pactially nsed yods with
W soucantration of asbastos structores by TEM of 1,231 fructures/ce, The partially used
W dhagmdswemmuchmcxefuahkthmtbzmmdwdundgmﬁedagmﬁmﬁymc
wiogrne asbestos fibezs, ,

.Acer identification by TEM demonstrated that the fibers-genevafed by the abmasion tests were
ehrysetile, Filter blenks and chamber background samples callactéd prior to each experiment
i Tt detest the presence of chrysotile nor did the test conducted with soneatbestos
vorlaiuing welding vods, Therefore, the Sber concentyations measured are the resglt of
sy released from the welding rods. Elestron micropraphs of typlcal usbestos structures
uu,u’edmﬂﬂsmismshown!n}tpywmIB




WELDING ROD COATING ASBESTOS ANALYSIS RESULTS




MATERIALS ANALYTICAL SERVICES INC. A
PRESENCOE OR ABSENCE ANALYSIS '

CLIENT; N . wssoae:. u I =5
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_ VERIFIGATION OF ASBESTOS IDENTIFIGATION
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T BULX ASBESTOS ANALYSIS
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Duks University Medical Canter

' PO Box 2914,

2208 W.-Main Suite 700° |
Durham, NC 27740 “

Ra  Welding Rod
MVA Project No.. mgz,

Deaf Johnre
Enclosed pleaseﬁndﬁmewﬂd'm rods W’“‘*‘wera ;

appradmately two “ﬂﬂyw e
conrolied experiment; They contain spprarmate W‘Gasbm .

by weight. P iment. I o
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3 "V'% MVA e, |

"+, 06 Decomber 1994

John Demsrd, Ph.D.
. Duke Untvemty Mediczal Canter
PO Box 2914,

2300 W. Mainsumoo '

Durham, NC 27710,

Re:  Waelding Rod
MVA Project No.- 1094

Dear Johrt
mm}%ﬂ%ﬁ;ﬂ leasa find three weldfng tods vhg(& were p
by weight, P caﬂ !fyou have eny questions,

' , Smcem%y.
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PLM ASEESTOS ANALYSIS

MVAE: 088§

Sampla (D& D2917

Macrbscop!c Description: White weldlrig red

Asbestos Minerals:
¢ .
S
Crogidolite . .
Anthophyllits Asbesios
Tremelitefactinofite AsbeStcs

Total Asbestos .
Filfsrs/BIndera/Pigment %
Fillers/Binders/FPigment ldentified:
tica/Vermiculite

Synthetic Foam

um .-
QOthear

c-oments:. '

Analyst: _ Bill Tumer
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Client Sampls D & 129

Other Fibers:
Glass Fibara
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Other

Pedita/Pumice
Carbonste
Pigment.

Dater  12727/03
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ATPENDIX B

LABORATORY DATA FOR WELDING ROD ABRASION TESTS




March 8, 1895

Ms, Courtney Smith

Duke Unlversity Medical Center .

Division of Occupstional & Environmentsl Medisine

cx 2014 T : :
Durhem, NC 27710 ~

Dasr Mg, Smith:

We have campleted our analysis for the eight air samples thet we raceived on March
4l 19957 . .

Qur ragults for the anslysle are enclozed, Piosse do not hesistate to give mo = cell
‘after you have had a chence to review the date,

Sincerely, '

i

Willism E7 Lango, Ph.D.

President
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Frojoct:
MAS Noi

| Batae;

Phase Contrast Microscopy
Clisnt # Structyres/cs

K

4

Y3

w W 2 o

0,003
0,282

< 0,014

0.075

< 0.014.

N/A (Blank)
0.032

N/A {Field Blankl
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Duke Univeraity Medical Center ;
M-12582 ’ i
"~ Mareh 8, 1688
Transmission Bestron Mioroscopy

Clent#  Structuresjes

3
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@ <~ o,

10

1inyg

< 0.013
0.010

< 0.013

< 0.008

< 0,013

NJA (Blank |
1,21

N/A (Field Blank)







