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Dear Dr. leivaveber,
Corr or of Asbegtol

Tou vill remesder that ] have corresponded vith J.N. in the past
(my last letter dstea 6.5.71 to Dr. Spiel. om owr mutual interest
i the effoct of acid sttack oo wsbestos cemast Bipes.

I snclose » copy of the most recesit report om our work in thie
ares which brings you up 3o date. You will ees thet our remuits
anow a strong correlation betwess ashestos fibre pick uo 4o the
water and pE when this is contrulled ¥y eddisg Bydrochloric acld.
Ne are just atarting a aew peries of tests usicg sulpluric acid
t0 see whothar the results are thau Sorc altid to your owh.

I would take the opportunity of smking soquiries on two other
Quate uAreaated topicsl

(1) Brosion resistasce

We were interssted in (he sttached dsta fros your sales .
litersture on the srogicn resistance of reiaferced plastic
This states that additicnsl dets is aveilable,
ia

particular 40 say of your srosien seasurenests relats to
ashbestos capent pipe 7.

Gan tight asbestos cement pipe

e have recently boen inforeed thet you have developed & pipe
capable of copveying matural ges, and again wve would be very
interssted to have say éstails which you could give.

Tours siscerely,
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QuTEENIT

As & reaLlt of Lhe posaidle razarid to neslth ceused
by the reiesss of sapeatos fibres from 13%. 13
rryirg arinaing soter, t objsat of
rOJeat ¥aa tC estlavlish Lix level O Tidrs
& Into water flowing .05 .4t malsstoe~Crment
T 8 Tires ga the valer wag rade increenirg
sare coesically aggreesive.

B AR

since tre lset report (Serisl Numver 1Ci18) the pipe-
1ine corromian teet rig has been operated using
water whioh wos firet reduced In unit steps of pA
valus from pHS to pHY and then reised epain to pHE
4n it stepa. The filtered residue fros each run
has besr anslyeed for chrysotiis ssbestce by X-ray
A1ITTaciion spectroscody and etomic sveorptian
epegtroscupy €ith ;4 assigienze = THA, Rochaale

A4 TAN Asbestos Fitre lLaborsiory. The Pesults from
the t®o anslyees have been taken to indicate the
;:uibh range of fidre caroentratioms in the mater,

e results sre listed in Tebles 1 to 3 and tiey ehovw;-

1e An incresse in fidbre release s+ the pf of
tre water ®aa progressively decresased from
pRE to pR3.

2. An epprexisately canstant level of fitre
PR of the water wes
progressively reised fros pR) to DH6.

The fidre releses for ™uns ot pHé to pHI

increases by a factor of 5 to 10 approximstely
for eash unit Adeorsase in pH value.

P1idbre relssse resains approxisately st the pH3
level as the pH velue of the enter is epain
ircreased from pHY to pHE.

The background level of fibre release for
claan pipes cerrying water gt PE7 18 extre-
polated to be leas than 102 i g/mis, 13000
of L diameter Dipe.

Cace & pipe has been attacked by water of o
low pB value there will etill ve an appreci-
able relsase of fibre sven when the sater is
nade less aggressive,




C¥PARITON OF 10, RLSULTS FROY E-NAY DIPPRACTIY:
Aik ATOWIZ ARCIRPLIQN CPRSTROECQEY

Two setihods vere used to estiuate th sacunt of
ohry=2tile in the residus dollested by {iltiration.
Deralled descriptians of 28 prossdurea for x-rsy
4Aiffrectian and stOAla SdeOrptian epestrodacpy are
canteined in Report Ho. 2 (Serial No. 10i8). The
esaentisl 4ifTerencs betveen the two tsohniques

1s thet x-rey 41°7pe-..cn provides e dirsct searure
of the chrysotile from ita crystal structure shereae
stomie sbeorption :xucreum 18 umed to measurs
2 secondary standard, the segnesimm oontent, As
there sre other saterisle prvaent in the eered
reaidus which eontein nfnu\a scoms account munt
%e eeds of thesa when relating the sagnesium oantent
10 chrysotile assusing % magnesiua in the fibre.,
The sagnesius resulting fros the sshing of th»
filter sesdranes wvas dedusted from the total
sagnesiun cantent. Thees magnesiua contents ere
ziven in Table I, A further correciion wes sade for
aagnssius arising from the ssosite fibre and
esmentitions residuss asswsing that the residus on
the filter memdrans had the same proportions of
cemant end fibre es the originel pipe. This ie
obviously only spproxisetsly trus for sost oases,
These correatsd valuwse for the shr;sotile oantente
fros etonie absorption 6peetroscopny ere sompered
with the results s~rey diffrectiaon in Tadle I,

The results for the peroentagy of ohrysotils in the
residus from both sathode of aaalysis alcw a geawsed

os the of

pipeline ves redused (Teble I & I1).
expssted result from visusl exsmination of the
residus in the filter membrunes, Which becase sgre

pif 9ae reduced 10 pNL and &; Also
infre red spectira of ssall sasples of res showed
the presence of subetantial sscunts of fibre.
Even though the results from AAS and x-ray 4iffrectioa
show the same trenda, the ecrreeted values from AAS '

in ell but tvo esses were higher than the equivalent
deteraipation by z-ray 4iffrectiom.

The diserepancy betwesn the results is thowght to be
dus to the intrinsis 41fTerensss beivesn Lhe tPO
sethods anad 11y .Gue Lo SIperisentsl errars. As
an spproxissticn the tvo levels heve been taken oe.
upper and lowey liaits.




At pR6 the level of chrysotile in the residue wan
oei0e the Jetacledbia ileit by Z-ray 3diftpection 1In
three oazey revre=ortine o release of the arder -°

10-CMg/eal/tLuis & pipa.

The extent of the bulld ap of csle!”= ias in the
Pireline water wse messured by snalysing sasplss of
sster taken at regulsr intervels iurlng the couiree
of ssch run. The resulta srs shown in P o I-V.
There ia a rajid initiel tncresse in the first
hours ¢f tre run after which the rate of incresse
18 approxisatsly linesr over the tise of each run.
Thus the altack an the Sesent astriXx is not lisitel
ta any extent by the inareese in hardness of the
circulsting water for rurs of the order of 200 hours
s adopted for the presert series Sf experizments,

The gource of the caloium was from fres lise in the
cement and slsy fros the breakdown of caloiua
silicate compounds in the cesent mairiz, The free
1ims tands 10 be removed preferentially snd the
destruction of the main cement mstria follows sore
slowly. '

Anr spproximaticn of the rete of resovsl of eslsiuwr
ion was sade taking the caloium level sfter
100 bours snd dividing by the time. (Bee Table 111)

I _BIRNT OF PIERE RiliADE
Regreesing ofl Yalus

The results are pressnted in Teble I1 for the
asount of chrysotile relcased into the g:r
line water st esch pit value oelculsted

z~ray and AAS data, They are expressed as
welght of £idbre 1n Mg per gallon of weter for
100t of L™ dismeter pipe. The same results
are shown grephicslly in Figures VI and VII,

They show an increese (n the Qquantity of fibre
releass? gs tho acidity of e Fas:r is
inoressed ehich 18 4pFicasccsn iy Syaatalent to
s 510 times incresse for sach pR unit decreass.
This result is et variance to tnat found by
Johns=-Yanville ®ho established ne significant
increass in fibre releass sven st P2, This is
possidly explained by the choice of acids used
in the two experiments, TAS used hvdrochloric




Bessurseent of the seleium relesss prevides
an indleation of tre eapected life-tise of
tvn =tree Tar & renge A7 e - BELTEARS L LN
The results eonfirs thet grey pi

ussd in waters with & pH valus o

sore. (‘ppendiz A)

The initiel run st PE? ahoild be repented
ior & longer period of several seeks, bDecsuse
of the low rete of sttesk. (see p.%)

A series of runa should ve msde using
sulphurio scid instead of hydrochloric scid
ss the neutralising said, comnencing st pH?7
snd ending st pM3. (see p.y/%)




Leetion by lpm ‘u’rneum {nftor rans
:- seek dure ehceat 1A nles pane

11}
free fros laa- I.t.?ﬁlla

It i ﬂulm frea ths results shown 1in
Teble 2 > ‘- Pigures V] and YII thet omce
a pipe has deen exposed to weter at A low
g:l value of 3, Lhen there i & continuing

€ relesss of fidre oven when ths PN of
the aster 1 egein reiesed, Tne velues of
the fidre relesse at pilly, DS and pi6 for
the runs earrisd out after the pipe had
been s to vater ot pNI are of the
sane P a8 for attsak st pHl,

This would seen to be dus to tie formetion
of & £ivrous sat on the inside of the pipe
as the esaent 13 removed 4ue to attech by
the soidie water. BEven though '.l- nur is
asde less shenieslly :rntn

mechanteal sction of water lwnaum
10 remove substantial quantities of fidre.

An ezanination was mede of the bare d’ the
ipse afver tn final ran at phb.

r bore of m,t nounndvunn
fibrous met about 1 '? Cheniosd
analysis shosed tuln LT cu'u.n mxy about
19% of eemeat.

Is te rent that the pipe matriz swt de
droken to & somsidersdls extmt defore
there is nsssive relesse of fi*re, Nosever,

pips has Deen attasked by aggressive
water um forms the soluhls resotion products,
there 9#ill be s sontinuing release of fivre
even nu prT] -ﬁ:un wster ia paseed
through the
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A seasurement of ‘he re.s of ranoval of celcium
[} t

* 22 she zigee, If =2ust be
assumed that all ins oslciua srtses sainly froe
the dreaxioer. . c6.0ius siligste compounds in
the oessnrt sstrix,

The results for the rets of breskdown of the
2 the tlze to reacvys rall the 1ine from
nt of the pires are shown in Tsdble 11,
The tiae to destrcy half the 2ement was choeen as
this wes thought to give aa indientior of the
expected useful lifetime oOf the pipes.

The totsl eement oontant of tha pipeline ves
oslaulated, sssumning 8 20K water content and &
perity n&ght of 9% 1b for a 4 setre length of

4! Cla * pipe, lesding to & Ary veight of 76 1b,
The osmer: content of the pips ie nym'ouuuu 8
giving 8 parity weight of cesent of bu.6 1b, The

aotusl figure ussd in celoulstion 62.5 1lb was tha
mean of this figure &nd a value of 60.4 lb provided
by Cost Control Depsrtament., 7This leads to ¢ totsl
oenent Smteat for the length of the pipe sork

(16.4sm) of 130690 gm.

Pigurs YT ahowe o $10% (0 Ui lleé lu resove naur
the osaent of the pipes sguinst g for uncomted
pipes, This showse that below & valus of sbout
pd 6.C tl.s attack on the pipes degins to beccme
-ygr-c:nl. which is in agreement with the present
polioy of not recommending uncoated pipes for use
with vaters having & pf vslue of less than 6,0.

The useful lifetimes of the pips shown for pAY and 8
are probebdly low as the seasurementa were made om
fresh pipts and sost af the celcium reroved would be
from free lime rather than fros & bresakdown of the
censnt satrix.
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Iarasniese Pidzs in Piltersd Resifues
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residus not attridutadls to chrysotile.




JARE 14
Zibre Rulsaes Lxom Pipedlng

Wter Fas
(gvlicas

e

1

Cagice wa

Pibre in

2 e Pelsass

JUl/gel/100 13
krrlr

. Mesitu ()
)

e
L)

PReT
-~ - -"
seudiv
2.33110%
2.5u10%

5.16:10’
1.1
&0x10
2.382105
2.62x1

6
2.5ux10
1.96:10‘
2,571
1.1321

2o o
1.93x1
1.9ux106

2.893105
1.98x1

aadh
Jpnip”

2.23m10

tosatl

3

o

[ ™y

83,
109
”1i

Lo8)y
1584
4100
1306
4330

2877
184,525
16,819
11,90

96,085
19,373
339,22

Lk1,650

237,520
729,015

650,695

7 L
than

66

4083
2093
3366
105%¢
6LlS

L3
55,815
2,918
3,680

32,590
4,285

s, 856

53,110
357,700

102,120
178,080

316,750

AN lsso.zoc

)
10
3

11

!
I

=t oY

5.!:10"‘
7.7310°5
3.0z104

1301072
2.2210"3
1.71073
9.2x10%
2.9x10°3

1.9210°3
1.6z10°1
1151072
1.731072

7.9x10°2
|.nw"

2.9x10~1

3. 1310"1

2.1z107!
6o1xt0™!

4.8z10~1
[T

leas

8.0m1
2431073

7.4m10-6
4121073

1.351073
3. ox10°3
tAxiom3
Tha10™
bo1210~3

3.0m10°4
4. 73102
1.9210°3
LERIT. 0

2. 71072
3.7210~3

3.8210-2

.ot
3.ox071

8.5x10°2
1.3510~1

2.3n10°1
61210




PNy LT T 28
of Calsium
yRa/hr

livars tu HiBed8

half eement
of pipes




5

scid to regulnte the 80idity vhureaa J¥
used sulphurio seis, The hydroochloric scid
ws: chosen beceuss ths reasticn produsts
are soluble in sater and there ®ss no
yumavislty Of Lhe ODORICEL arilben wveilg
alowed doen by the forsation of & pesctian
product of low soladility, It eas therefore
1o be expected that hydroohloric scid sauld
be B0ore severe than sulphuric eeid.

A fupther pationalisatice of the regulte hee
bean asrried out by eamsilaring the rete of
mnd-up of resiuue in the water snd slso
the egresment of the AAB and s-rsy resulte.
Figure Y111 is s greph of rete of releass
of reeidus (10 the reaidus oollsoted divided
by the length of time for the run) ageinst pX.
W velues which lie fer from the sain 1line
h vere rejected for both AAS and
l-m resulte. Also any z-ray veluse walsh
were acre than five times sasller than Un
equivalent AAS valus wers ign
averags veluea for the fibre nlun ot ench
pH valus after thess amiseians ere shown in
rigure IX.

Pigure X shows & .glet of the sverage log
fidbre relesec {taking into socount the
sorrections ehown in Figurs JX) ageinst the
average reoiprocal of the rats of caloius
release for pl values fros 3-8, As explsined
in the previcus report, the fibre relesse st
-nyaa-uunmmomn e were

lhlndth‘l:}ﬂ'mmd

= e Tesual ia) estion of the
water rether than ohemical ettack on the pipes.
Howsver, 1L the for the pil velues 3-6
1is extrepolated to points omumm te
the rates of caloium releass st N7 mnd pBS
m-nmbu.nmrcum relesse of the
ordsr of 1 4" pipes Which vould
be the expee for ahn um. It is
unu that the tres value liee thie
.:rro as the rates of enu- reacval at

bx than would be

osse fOf pipes whi been used for ecae
tine, The present valwms vers established with
fresh pipes.

"03“ for the fidre nhuc below & valus of
n 17100t of 4" pipes would yield fidre
- sna S2vegrel reoifue belrw the
umua u-u of the analytioal tschaiques
for runs of the present length, In opdsr to
setadlish the sctusl Yelease et pf6 and sdove,
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