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An investigztisn of the Bealth Easard associsted with the Limpet
asbestos cement spray proocess,

o224

o measure the sise distribetion snd concemtratisn of airdorne &ust

feloased during the applisation of limpet asbestos ceaent,
ZXTEODUCTION

Dust weasurements on the lLimpet Spray-Filtre process have been
oarried out in ths past.{Raf. 1) dut, in view of the attention
fooused on this probles moris.recently, up~to~date information is
required ¢to aszist in sssessiny.the boalth risk, .

/.. -~ ~ ..
Yor the purpészur fnitisting- this é&qu.j.lx, neasuremoxts were
oarried out (k. J.¥. Boberts Ltd, (Borwiéh) on an experimental
scals and alsd‘on.site, . The sites ahosen were the "Rapress of
Canala® vhile on tha' stocks at,tbs Vicksre-irastrong shipyard,
Newoastla—on~Tyne, and ths new Rasearch lLaboratories of Pilkington
Rros, Ltd, at lathas Park, - Wisrever possidls, two grades of
material vere ccnaidered, / ,}'}.',;"";5{.’3, .

LNy
coRcLUSIONS Uy

4t thiy stage the conslusions st of necessity de of a tentstive
mture, In some of the tests it was only posaidle to carry out
single measurements and it i3 therefore imposaidle to estimte
the soournoy of the results, Agein, a mmber of comparison tests
wvare oarrisd out ia which repliscation was possidls dut, althaugh
the resulis ylelded mean valites which were in acoordance with
expectation, failed to schieve statistical signifisanse,

It 43 2ls0 mecessary to point ocut that this enquiry has evoked &
wmber of major lssuss, Yor instanve, it is by no means certain
that the sempling equipment employed (the standard T.B3.A, dust
sampling apparatus i.e, the Casella thermal precipitator) was
appropriate to the task,

~.

1. Jor 13,3, the airborne dust concentration seasured in the
spray booth at Eorwich was about 5,000 particles per o,.e.

2. Yor IN,25, the airborne dunst ooncentTation measured received
in the spray booth at Horwich wes 2,000 partioles per c.o.

3. The dnst eoncentrations measured on doard ship at Vickers-
Arsstrong shipyard renged from roughly 6,000 particles/o.o.
'(rur)a.-pea 1¥.25) to 14,000 particles/o.0. (for undamped
u" L d .

& The estimated dust ooncsntrutions for I¥,.25 sprayed on the
selected tuilding site (at Latham Park) rmnged from 140
particles/o.0. to 520 partioles/s.s, for seven samples with
one furthor saapls ylelding a valus of 1,400 particles/o.c.

Continued
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5. The effest of using the damping mechanism was studied on !
board ship and, although lower dust counts were odtaines, :
the apparent isprovement was mot statistically signifiocant, !
Furthermore the redustion in dust level as measured was in ;
any case disappointing,

6. Ratber nrprhi.ng]:, dust measuremonts made at J.¥. Boberts
Ltd, failed to roveal an isprovement when pre-damping wes 1
ased., 1

7. In the sase of blue Sibre dupi.ncnmtomm -
largely effective in the ¥« lp rangs and to some extent
in ths 5u to 10u range., There is alao soss indiocation that
pro-damping shite £ibre has produced a coarser sise grading
dus to the suppression of fines,

8. Ixperiments carried out at Horwich mgut t!ut after
spraying has ceased, the dnst content of the ataom in
the spray area soon reachss a safe level, In ths case of
Blus fibre & period of ten mimtes is prodably sufficient -
while an interval of twenty zinmates should suffisce for the
white grale,

9 Results from tests carrisd out some years sge sugrest that
no Aiffionlty 43 ixvelved 4in distinguishing Letween ssbestos
and oement partioles when viewed under the microsaope, (Ref. 1)
It can only de assumed that this was carried out on an ubitﬂr:
beais because we have been 80 far unsucoessful,

EECOMNENDATIONS

1. As these tests havd cast some doudt uponm the suitadility of
the tharmal preaipitator for saspling in atmospheres where
the dust consentration i#.changing rppidly, ssttlemsat methods
shounld ‘bz u:vntigstod befors any further work is contesplated,

2. hmtltmin tho!ezhht-nulpludshtbo studied in
wore datail, ” This instrument has-siready been used by J.I.R.
1td, with some success, tmt for basio investigations the
instroment would need v ber'dalidrated for each quality of
spray fitre, to tah. uto uaunt differences in sise distribu-
tion, -

L] o,
o;
STIOEY ‘9'901,,

l"‘

Saxples of airborne dust in the regionm of Limpet spray sachines
have been obtained while operating at J.¥, Boberts Ltd. and on site.
Two grades of spray fidre were considered (LB.3 and IN.25) and the
effect of damping snd predamping has been emaxined, Total con=
centrstions and sise distributions bave been datermined., -

DERATIXD ERPORT

The tests described hers were oommanced on 25th Pelruary 1550 and
deal with the exaxination of the dusty conditions im evidenmne during
the Limpet spraying operation, Sazples of the atmospbere were taken
in the spray bdooth ;e J.¥, Boberts Ltd, (Horwish) and also on

selsoted sites; arTangessnts were mads to taks samples from the
*mus.orcmu'pmwnmmgmm-mmkum .
Iaboratories deing constructed at Iatham Park for Pilkington Rros. PR
Ltd, SR

The saxpling eguipwent used was that used in routine Zust sorveys at
Foohdals and Hindley Groen vis; the Casells thermal pregipitator,
Samples were taken for two qualitiss of spray filre, LB,3 and L¥,25,
without using ths damping mechanisa, Further samples were taken to
assess ths effect of damping and also to discover the effeet of
using ed fitre, A test was carried out on each quality o
obtsin some ides of ths rate of sedimeontation after spraying had
ocsssed,

Contiruedy

-1€£66¢



Xaok szuple was incinarated at 500°C £ 1) remvo'uv axtranecus
cardonscecus matter present and thon exanined undar the Vickers
Projeotion Microscope used as & monooular mioroscops employing
s dark ground refarence with 8 L mm objective. By means of
those counta the size distribution of each saaple was determined
and the dust oconsentration caloulated,

Turther tests were carried out in the lasboratory in an attempt to
distinguish betweon asbeatos and ocement particles using &
polaroid system and phase contrast aethods, IThese wore unsuscess-
ful, Jdoother method, vis; tbe stain dispersion teckniqus, is
being investigated,

DETATIS OF TESTS

Tost (1) On 25th Pebruary, 1960, fivs atmospheric saxples were
* taken at J.¥, Roberts Ltd, (Horwish) undsr the following
conditionss~ . : .

(1 Spray dirested onto the wall, -
(i1)  Pive mirutes sfter complating operatien (1)
(244 Spray directed onto the ceiling,
(sv Fve nimtes after comploting operaticn (444)
(~ Spray directed onto ths wall using pre-dasped fibre,

The £idre used wss I¥,25,

«

Tost (2) On 27tk April. 19’30-?01" stmospheric samples wers taken
in duplioate on board.the "Ezprese of Canada®, 8ix
saxples wore taksn for hlus fidbre and six for white
£ibre. ' :In each case-balf ¢, the saxples were talmn
ﬁtg;.tﬁa.,&xpin; mochanisw iz‘?outinn and the rest
wit R, ey

-

#»::’? /: R Y

N

AR ‘e »

Tost ‘A series of*.azxwpleg: wag-. $aken while spraying was beizng
oarried out Id-&‘sew -tuilding erected at Latham Park in
the morming of I0th August,1960, Thers was a strong air

- gurrent passing throtgh th¥ spray ares so two samples
wers taksn upstream of th¢/coperstor and two Aownatrean;
in each case messurements were aade in duplicate i.e.
using two tharmal prooipitators,

oyt In the afternoon of 10th August 1960, five sasples were
obtained at J.¥. Roberts Ltd, (Horvich)., Thes prograsme
was the sape as in Test (1) tut, on this occasion, the
fibre used was 18,3,

Togt (4)
Zegt (5) Dupfianto sise analyses wors odtainsd for a saxmple of
T Portland eemont taken from a bag which was in the -
Bochdals works. Coning and quartering was used ¢o
reduce the tulk saxple and petroleum Jelly was used as

& dispersing sgent,

RESULTS
2o ¥, at J.¥ Lta,
The tofal ooncentrations and consentratioms in each eof the
stated sise rangos appear io Tadle I. Tadle IZ 4s s
sumnary of the sise distributions which are also shewn
plotorially in Pigure 1, It can be seen that pre-damping
appears to have littls or no offect on the total dust
concentration nor on the sise Alstridution of the airboroe
mt. c
1 the 098 of Capada®, no
Tost [ a s o

The results of thess teats appear in Tedles 3 & & 4in Mgure N
2. Saxples 1-3 and 7-9 wore takma with the damping mechanism O
in use. Samples 4=8 and 10-12 wers takesn with ths damping N
pochanism out of action. JFrom Table 3 the folloring results

have deen calouiated, Continued
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Corperison of blus and Whils Fibre

Noan oomoentration obtained for dlue fibre = 11,600 -E 1,100 p/oc.
Nean eoncentration obtained for whito fibre = 9,200 = 1,600 p/oo.’

*Student's® t-test was applied to the difference between these means
ani the diffarence waa found 0 be significent at the 1X level,

Xffact of Damping

Kean goncentratisn observed for damped fitre (both mﬁ.i)
. = 9,700 = 1,300 p/oa.
" Nean conoentration observed for undsmped fidre (both grades) :
S = 13,000 ~ 1,700 p/ee. .
The diffarence between the two msans obtained here would be expected
£0 oocur sbout onoe in ten cocasions as a result of pure chance whare

10 real difference existed, Thers is, therefore, only a slight
indication that dawping has bDeen effestive in reducing the dust lsvel,

Conaidering the two grades of f£idre ssparntely the following results
were odtained - : . .

¥iite fidre .
Mean conoentration obtained for damped white fibre w 8,400 = 1,000 p/os.
Koan concentration obtained r undamped white fitre = 9,700 < 3,500 p/oo.

. .
The dlfference botweon theze mean values would de expested to occeur on
almost one in five ocoasions whore no Téal difference exists and must
therefare bo oonsidered to be pot signifisims, :

“'o " . . Te . _, #’.f .
0_0’

-

Rlus fitre e .

Xean oonsentration ebu:;'r‘odl._m d.npe&" Blus fibre = 11,000 2 ,100 p/oc,

Xean conoentration observed for undasped blus fibre = 12,200 = 1,400 p/es.
‘e :. L .-::.‘;.(‘

The difference obtained could be expeoted o, coour on oos oat of mine

occasiors ss & result of random fluetuaticns and 4s therefore scarvely

signifioant, .

S8ise 3distributiog

Sigzificance tntonro;ln csrried out grads by grade ani have been
taksn into scoount in the comnlusions,

Tort 3 _Sawpies from Lathaw Park

The resulis obtained from these tests appear 4n Tabdles 5 A4 6. The sise
distributions appesring in Table € have been plotted in Pigure 3,
Samplos 1 & 2 were taksn upstrean of ‘the cperator and saxples 3 & A
downatrean of the opsrator, :

It can bs seen from Table 6§ and Figure 3 that there eprears to be

Teal differsnoe betwesn ths samples takmn upatrean froa those taken
downstrean with respect to aise distribution. Froa the point of visw

of total &ust consentration, there again appears to be good agreemsnt

4in esch Airection if the valum of 1,437.9 p/ec. is &iscounted. There

43 good reason for believing that this partioular sarpls was oomtaminated,

® The oonoentrations quoted in this section bave deen roundsd off to o

the nesrest 100 p/so. The limits shown are 95X confidence liwits and

have been quoted to serve as an indication of acsurecy; the t=test has
-- been performed separately and does not involve these limits, -

£€SS

Coptinued



. - . A —— e W

Tost los taken for LB .Y at J.W.B. Lta,

The results obtained appear in Tables 7 & 8 and gise .
distributions are depioted in Figure 4.

Tests 1-4
The results of those toats are sumaarised in Figure 5,
Tost Size analygis of Jand Cement

The cumulative size distridbuticas odtained for the twe
subesaxples ocomaidared ars shown in Table 9§ togother with
s mean size distridutien, Jao esch case at least 625
partioles Jrers ecugted in order to give a rendom counting
ervor of ~ 2%; the aagitnds of the other errors involved
is not knewn,

DIRCUSSION OF RESTLYS

The results cbtained to date must bLe regarded with some reserva-
tion, In general, it would appear that tos few samples were
4aken, At Newsastls, howaver, twelve samples wers taken in
duplisste (i.e, uaing two sa@pling unita) and, even so, it &s
difrisult to proncunce judgement on the results., It was
disappeointing to find that in thesertosts the two saspling units
used sbowed differemces in. the mensurément of dust concentrstions.
Unfortunately, th:u wvas not sxpected befOrekand, snd, consequently,
the figures obtaiaod &8 sadlect eo an cztrciuomo of variation,
L s, .ol K4
The u.tp}sn; instrunent usb& bu tmm! dcoeptance for routine
duet smrvers Yot zey not Y3 Juiia vis .p'r iais purpose, It is
quite possidle that, as s nsul? “of, yodlimntation of partisles
during the tests, ths conoentrations shamirnd are over-estimstes
of the true valuss, My

Lathan Park Samples
The size diatributions odtained for these sampleg are mat in
sgroemant with other ssaples obtained for IW,25. It is quite
possible that the larger partloles wers acoepted by ths precipita-
tor Decsuge of thair high settling retes whervas the amaller
particles wers swept awsy Dy the air ourrent present,

)

Beferense

I, ¥, Boderts Ltd,

'm:pot' Zabostos Spray Machines by J. S. Evans -
17th March 1960,

t
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Keasured Conoentration of iirdorms Dust in ‘Pu'ticlasZeg
‘ gbtained for 1X,25 at JW.B T4,
Saxple ,3ize Fangas
Fo. =13 | 121 | 2-5u {5=10p RO-20u [>20u [Totad
1 Soany ecte wall . + [1466,0 t623..2 3518 {99.4 | 26.0 [10.2 2576.4
2 5 mins, after sample 1 1150,1 [179.2 | 56.7 | 6.3 & | 2,9(1395.3 .
3 | Spray onte ceiling WB.2 [267.8 PA7,2 (3.2 |11.2 | 7.2)2972.8
[ 3 5 =ing, aftar saxple 3 §90.3 1179.9 89¢7 25,0 | Lol [Iha9 132
5  |Spray onto vall (pre~dawped) [1195.h |360.5 o3 [43.0 | 46,8 |A3.A[1897.8
nme g L™, '
Sise Distridution of Airborie Dumt - Porcentage by mber
. X265 at TR LEA,
é;‘:\:. v T, . - “ s ;7
o oL e /
&Nt N
Sample ' (‘; f’ . Size Panges
50. m c,. - Lo m
Flp e EAS | 205 | 5=101 |10-20: [>204
. <7
1 Spray onte wall 6.7 | 23 | 13.7] 3.9 | L0 | 0L
z 5 sing, after mh 1 82.3 12,9 [ § 005 - 0.2
3 Spray ounto oeiling T8 | L6 7eb| 2,2 | 0,6 | Ok
g 5 mins, after sampls 3 TS.h | 13,7 | 6.8] 1.9 | 1.1 ] 3.1
5 _|Spray ento wall (pre-dawped) | 62,9 | 19.0 -} 1.0 -2.3 | 2.5 | 2.3

§£6520
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TABLR
Blue Agbastos Cemant White Asbestos Conont

Sasple 31:0 Rangas Total Sample 34ise Rangoes -
Noo |1y 1-2u | 25, 5194 10-204 | > 20 o, |41, |1-2, {25, | 510,10-20, |, 20 i
6644,0 1 252,01 28,0 | a84,0] 228,0 8,,0 20,017y 8124,0 | 707.2| 70.7{- 17.7 - 8.8 8,

2 |6793.6 | mar.2| 18006 | s62.2f 1008 | 258 fojeo,z|"q  6132.0] m0.0] 92| w8168 |16.8 6
gﬁ°o° “a.“.“ “50“ §o° RN.Q SWOO SEQN DH‘-O.“O“ guow “30“ E.” VUom &Ubw Wb

3 [410%.0 | 2730,0] 1738.8 | W5.2] 7.1 21,3 | om0,y g [6832.0] 120.0| 22,0 61,6 | 28.0 | 16,8 5.
6983.,2 | 2715,0| 2303.3 | 1023,1] . 360.3 16,0 s T, 7656,0 ) 767.0 | 358,2] 78.4 | 4.8 89.6 92,

» 7971.6. ] 3095.0) 2304 5§ 533.7| 134.4 a1,2, f13920,5 S.‘.\ 53334 F 579.9 | 140,91 37.9 { 16,3 S.h 61
7184.8 | 2923.2) 1394 | 408.8] 173.6 | 147.6 - h2z02,4) 7 |w9r.6 | 139.2 ] 252.0] 626|280 | 78 106

. = s B TR e H R

s |582.2] 22161 w371 | 266.8] w8 fEunls 10003514, |10792.7) 616 | 92.6) 3W.7 [ 5.8 5.8 W
. | 7610.% | 3337.6]| 1388.8 | 364,0] 155.8 84,0 uwm.a 12657.8] 915.3 | 191.2 1 127.5 | 75.3 3.8 14Ce

¢ |6%07.8 1 203,20 15840 | 225.0] 108.0 81,0 ool 3o ~ | ma.s| 2893 | wo3| m.2) 56 | u.2 S
7347,2 | 3248,0]| 1652,0 | 364.0] 117.6 4,8 773.6 9805,6{ 784.0 1 317,61 61.6 | 5.6 1,2 107
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TABLE IV

Saxples froa the "Eapress of Cerada®
8ize Digtridutions of Airborne Dust Percentaxe By Nusber.

Blue Agbostos Cement

White Asbestos Cement

Saaple 84se Rsrges ' wple . 84se Ranges - -
usberl ¥oly |1~2p |2-Bp - |~10p[10-20y |20y Nusber{d=1y [1-24 Jo~5p Boiqu 30-3,
c-ewl g |- 558 123.2 [27.0 3.1 [0.6 (0.3 7 1912 7.2 L3 {oa |o.1
58,9 A9 (12,3 (k2 | 2.0 (0.7 91,0 7.9 [0.8 ]02 |~
52.9 126.9 1B . f4h. [0.8 (0.2 | o [89.3 {82 4 {07 [o.2
2 5.9 119.2 }15.3 5.9 ;.5 1.0 88,8 (6.2 (2.8 1.3 |0
w. 5 '28 01 170 9 "o‘ °.7 0.2 9 90.2 s. s 0. 8 o.&
5| 5.7 {2002 (17,0 [7.6 [2.7 lo.9 85.5 [8.3 0.8 [0.5
57.3 [22.2 {15.1 (3.8 |3.0 0.6 10 87.2 9.5 0.6 "j0.3
&1 58,9 1239 [Nk {3k {1l w:;.o 89.2 6.9 0.6 (0.5
8,2 |22.2 164 27 fo.x fodenly, (938 s 0,3 lo,1
5 53.8 25.8 1007 2.8 102 007' _;;{;‘Q& 900’0 ‘.5 009 os .
. R T .";i.(* :
6 60.9 |21.5 |13.9 2.0 (-'fi.o i 1047 12 ¢ ('”’3 3¢5 0,2 o1,
575 |25 (12,9 (2.9 0 - {0 -.'qu,? 7.3 0.6 0.1
IR ESCN BN B j
‘.'U R \'!s“ * '.L:
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Tadlie ¥ Anosits !'L“ gn Ssxples from latham Park
Massured Conceptration of Airborne Dugt in Partioles ch

sxple 91se Banxaes
ber | dely | 12y |2-5p |5-1Gx | 10-20: [s20p | Sotal

1 130.6 | $7.6 ]75.8 [16.8 | 1.0 }26,3 |320.1
396.0 | 96,0 [26.0 | 40 - 0.8 | 522.8

2 | 755 l25a 350 124 | 2.9 7} 3.8 1.0
Uit |75.0 (636 187 | 5.3 |15 | :B.2

1286 {475 {37.8 | 6.8 { a2 |79 {232.6
> hoou k10 (672 {8 [18 237 Q3T

o |362.8 [77.8 "{48.0 {23.0 | 4.8 |23.0 | 338.4 . ;
222,7 | 73,1 884 [32.6 | 13.4 (45.0 | &75.2 (.

et

v
o

M o,
B

Tadie masite (LW 25) Sievles from Tathes Park
Sise Distributions of Adrborne” Dust = Percentege by Number
ﬁ'l\.‘ ) K ‘ o ’
1e 4<-- . Sige Renges - < ] s
Susber | =iy |Xo2, 25y 8-20,hot20, )5 20,
1 |40.8 [18.0™[23.7 5.3 | 3.4 |8.8
757 (184 [eSefofy |- 0.2 .

/l) ", A
s |52k J17.7 23 MEm s |26
hSh [22.9 19,3 [5.977] 1T | b8

3 553 20.3 [16.3 2.9 (1.8 |34
7605 2)0.7 &7 100 100 201

7.8 123.0 |2 F.S L4 }6.8 -

b .8 {15.0 [3B,2 K.9 (3.8 J10.3




L.8.3 at J,W.R, Itd,

Heasured Concentration of Airborme Dust 4n Miclnz as.

1e Sise Ranges
umber Souroe 3;12
| 2e Spuonnto wall, 1395.7
2. 5 xins after sample 1. 305,2
3 Spray onto roof 333.8
. loa 5 mins.after sample 3. 550.5
5 Spray onto wall .
(predamped) [82i.7
Zable VITT Fal
L.3.3 st J.W. B, Itd,
Sive Mttr.lbution’i.)f Atrdorne Dust -?’%roentagg by Nunber
L
o L L . 8158Banges
e nbl.; Source S ' * LI Hane
f1p [ I=2n| B=5u [5-204 |10-20u {>20u
""—g L Y ('\ :
1. |Sprey omtowanl 2.7 | 25.2 J‘O@} 8.7 { 7.3 [6.8
2. 5 ming af'ter saxple 1{ 30,3 | 25,7 3 9l | 5.9 (7.7
3. Spray onte roof 26,2 | 2L.0 | 30.8 |11.6 | 2.4 (5.0
he S mins sfter sample 34§ 31.7 | 203 | 30,2 | 7e8 | 4ol [b4eb
Be Spray onto wall . :
(mwd) 27.1 25.7 2506 9.1 ‘o’ 6.2
- Tests
The results of thess tests are smmarised in Figure 5.
)
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Sise Analysis of Portland Cement Bl -
 w e ma—— . 5.:

% age by Ro. < Stated Sise B

Bize Sub=saxple 1 [Sud=sazple 2 |Mesn Aralysis
-Ku) o .

8.6 s M 5.5

,. 816, % Thel T1.9
e, 9669 - ;\gz.l. a7

. . : ',.. °. 993 99.‘
masgie, | WGy | aols

~ e .

e+ s . . -

o
N
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