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SUMMARY

Industrial hygiene surveys foi-}missxon at heat-setting

operation were done at three custdmer plants: Richards Ltd. in
Aberdeen, Scotland, W & J Knox Fibers, Ltd, at Kilbirnie,

Scotj)apd: an at Kirkrade, Nethigrlands. 1In addition,
both nd
in Cérm any. ,

ere monitored at Uentrop Werk
The[ samples at thq three heat-setting plants cannot be
cons;de o be 'bzeathija zone" samples as defined in Du Pont
Engineering Standard s§-12 T, but, with the exception of two
samples at Knox, they were placed at approximatley nose level in
locations where peop,.e nozmally worked, The(‘isample were in
the range 0.3-1.5 mg/m + which is vwell beltw the‘5 mg/m°> AEL.
These samples should appr;ximate breathing zone concentrations.
At Uentrop Werk three hypes of sampleés were take mis
formed when fiber con.aining a newly applied finish
mﬂmée & 90° bend over 2 guide: umes,
otal and respira -jcuiates, and fractions of particulates

less than 10 pm. Th ~onc§ntrations néar the finish mist
5 a

were in the range 0.8 mg/m>, Total pArticulates were
approximately 24 mg/m of,which about 4<6% were less than 5 um.
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‘ The impactor sampling for fractions shows a mass median
: aerodynamic diameter of 8/um, None of the Uentrop Werk samples
were considered to be in #he breathing zone of workers. They are
expacted to give higher results then breathing zone samples due
to close proximity to sources of emissions.

BACKGROUND I
— i
ig used in formuiations_of
is present as a contam nant in the
e aaosred as a thermal degradation product when
re subjected to heat=-setting.

Aracterize the exposure of workers near
the heat-setters ¢t - 8everal custoier plants in the United
Kingdom and the Netherlan 8. Additiocnally, a reque

s ade to i

nitor near a spi ining machine which was applying {ﬁ !

o detérmine the total and respirable ;

particu!a!elswc rations, the{.}onCéntration and the
particle size distributioq. :

SAMPLING AND ANALYSIS METHODS

_ l
)
ampling

' nd._gnat:
iy Analytical Methodf
Pont MHodel P-200A sampling
100/50 mg tubes with ..__,g;mﬁ #226-35-03, Lot 203). :
Flow rates were in the 10¢ j > The pumps were ,
calibrated before and aftdr each sample’ (except samples ~028 ang
-029) with a Rurz Plowmet r Modeél 5418, which itself was
calibrated *v bybble metey prior to the survey [(
) Pumps for samples -028
allbrated uy: LY With a bubble meter at Uentrop,
ils for all gaiy jre on individual industrial
S I i 1o

It was desired to ¢

!
i
;|
i

3is were done: pey Haskell Laboratory
j es. were taken using Du
.ubes were SKC Tenax®

pumgs‘ . !
sealed end:

) e
Sampling deta
hygiene data forms in th

Analysis of thq{ ,Amples was done at Haskell Laboratory
usjing the solvent desorptﬂon/gas chromatography method described
i:m A blank sample was submitted with each batch of
saliples from the variocus dites. o

! o
[-l Total & Respirable [Particulates
4 e

Total and respirable yarticulates were collected using
filter cassettes (Millipotle Gravimetric PVE 5-03700) and Du Pont
P-2500A pumps. The P~-2500: pulmps were calibrated using the Kurz
5415 flowmeter or directl with a bubble feter. Flow rates were

~in the 1.8 Lpm range. The filter casgettes were weighed before
and after sampling at Haskiel1 Laboratory and were desicqated
16-24 hours before each weiighing. "

&
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The respirable particulapte sample train had a cyclone
separator ahead of the filter cassette, The cyclone/filter
cagssette assembly constituth the Bendix BDX 99 Respirable

Cyclone Dust Collector. Thp following table shows the
percentages of particles of various aerodynamic diameters which
pass through the cyclone and into the filter cassette. The
particles passing through this cyclone are ébnsidered to be the
respirable fraction, o

Aerodynamic Diameter : Percentage’ Passing Through
in Micrometers ; ~ fyclone
€ 2.0 ; - 90
2.5 ; 75
5.0 ’ 25
10.0 0

After the filter substrates for the total and respirable
parciculates were weighed, they were sent to Dr., Eric Kissa

(Jackson Laboratory, Chambeis.Works) ﬁir fIﬁo:ine analysis.

Pa:ticulate Fractions !

mpactor with a cyclone
letermine the particle
zf1low through the

m pump. The Kurz

A Model 2110 ten stage Sierra cdascade
pre-separator (10 um cutoff) was used t
size distribution of the fihish mist,
impactor at 3.4 Lpm was gengtatéd by-a
541S mass flowmeter was used in-line wi the impactor and vacuum
pump tc measure the airflow, The Kurz- fl Mmeter was calibrated
before and after the impactpr run with a biibble meter on site.
The collecci. substrates fbr each of th n stages were C-220
GF-Type A glass fiber filtet papers whi e desiccated and
pre~weighed on sgite. After; sampling ers were again
desiccated, weighed and nt aot ] Eric Kissa for
fluorine analysis. ‘w~~~~——m~~ : . Tt

RESULTS

results at
well below the

Tables 1, 2 and 3 show ﬁhe mon
Richards, Knox and Ornatex. A 8 a1
Acceptable Exposure Limit of 5 mg/

Table 4 shows the locat;ﬁh,gnd'cfpégb 'émpling done at
Uentrop Werk and Tables 5 &) 6 show the results of the analyses of
the samples at that site. Eabl‘é 7 shows &6 method of

determining the percent respirable particles in the Sierra

impactor test., - Table 8 shows the resultsi'6f the fluorine

analysis on the respirable and total pa 1c¢ulate samples. The

fluorine analyses on the impactor fractions are shown in Table 9.
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. The~}
concrol.,
should be

conditions such as heAt-settin

n £ machines or' ventilatiori ch
tt‘::fijre leased, i :

tem

mission at the customer plants seem to be under
A spot check for emissions at the heat-setters
performed approximately every

two years or whenever
etfature, throughput,
afge so as to increage

° The test for particulLtes at Uentrépﬁﬁark using the BDX
sampler resulted in ag apparent respirabla portion of 4-6%,

while the respirable portion calculate
impactor study was ap roximately 114,

ted from the Sierra

e Fiuorine“anaiysfs“bywlf. EXi¢ Kissa on the total and

respirable particulat
indicate that the res

show .uat the particl

of approximately 20-4 %{
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Tables 1=-9 |

samples (-022; -023,

-030
! irable portion is 62-66% while
the total particulates are approximately 44%
Preliminary testing fgrfludtine on the impactor ffractions

z&: 2948{

=-031)

s_in the 0.5<6.4 pm sjze range consist

Number of pages in th.s réporﬁ: 13, -

|
l

‘Company Sanitized. Does nof contain TSCA CBI




- TABLE ]
i ONITORING AT RICHARDS LTD,, ABERDEEN, SCOTLAND

Nylon staple spun £rem!Antrah' Plus Typé 309A heat~-set on
uverba equipment. Heat«s tting temperature was 132°C and drye:r
te -sture wasg 75°C, S‘am"le dite: October 4, 1983,

| ; Sanple Concentration
P Time { 3
Sample Number Location |of Sample _(min.) )

m
H-83-32-001 Three feet from exit of 176 0.3
H-83-38-002 presteamer, :12° above 176 0.3

belt near ¢antrol :

buttons, 2' from entry

rollers, 6" ‘from edge of

yarn, i

t

H-83-38-003  Two feet from exit of 167
H-83-38-004 dryer, 3' above bgle, 167
Attached to yaxrn takeoff
accumulator 'support
3taﬂdo l' - :

Ho93-38-005  Between dryer and sétting 148
H-83-38-006  chamber. BiF;etly over 178

[= X =)
P
L N

SO
D)

and 2 1/2' above belt,
Two feet horizontally
from exit roller of
setting champer,

|

H-83-38-007 Blank Non-detectable

HL 29-84 "Cbmpany Sanitized. Does not contain TSCA nen




6} . TABLE 2

[dnourronmc AT ENOX FIBERS, KILBIRNE, SCOTLAND

' eat=«gset ofi Sueéssen equipment at
200°C, Sampling date: jober 5. 1983,

Sample Concegtrition
Tife "t

Sample Number Location iof Sample _(min.) (mg/m”)
T I T peg
H~-83-38-008 Blank j Non-detectable
H~-83-38-009 Over wrappeﬁ neag 147 1.1
H-83-38-010 entrance to heat-getter, 148 1.0
Eighteen 1n¢hes firom
wrappetr and 14" from
bottom 1lip ¢f exhaust
hood.
H-83-38-011 On posts euihe: side of 146 0.9
H-83-38~012 exit from heat<setter, 145 1.0
Twelvé to fifteen inches
from either side of tosd .
‘ at level of bottom lip e
é} of hood. g -
X H~83~38-013 Immediately over (outszde) 87 1.0
H-83-38-014 yarn masts at sxit of 65 1.5
' heat-setter (under '
exhaust hood).
i
i
-6 - | e TECA CBI
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TABLE 3

AMPLING AT ORNATEX, KIRKRADE, NETHERLANDS
eét-set at 132¢c 65 Superha equipment,
October 10; 1983, n

ing datea:

: . sample Conce on
R - Time {“
Sample Number Location of Sample {min.) \mg/m>;
| i

H-83-38-015 Blank : : Non-détecﬁablp
H-83-38-016  Above conveyor belt at 163 1.0
H-83-38-017 exit of heat-setter. 161 0.9

Samples were 22% above
the conveyor and 30"
horizontally from the

exit, , )
H-83-38-018  Directly above the 154 1.0
H-83-38-019  entrance to khe heat- 151 , 1.0

setter. Samples were
15° above and either
side of the conveyor,

H-83-38-020 On the mechine (not

d-83-38-021 running) adjacent to
the one runnjing piss,
Samples were | opposite
the exit of the heat-
setter. Fumes from
machine running P18S
were wafting:in the
direction of:the ,
samples, which were : ;
4 1/2° from the floor. i

-

- 7 -
HL 29-84 _ .
_ Company Sanitized. Does not contain TSCA CBI




C X TABLE 4

{-lwn PARTICULATE SAMPLING AT UENTROP WERK
o 'YPES OF SAMPLE
LOCATION AND TYPES OF SAMPLES

Location of Samples '}

Sampling was dgne at 46? Spinning Machines 31 & 32,
vas _beind finished with

Ta’t a throud o g/Rr.  The

*hine 12 position 01, chen horizontally

;Eon 10, then vertically 46 cm down to

yarn ran vertically to ma
152 cm to machine 31 posi:

the doffing gun., A visible mist was £ormed as the yarn passed
over the guide at 31-10. he Slerra impactor preselector oriface

was 36 cm diagon bove and to the.right of the 31<10 guide.
The  samplers for nd éht@iduiates.wetq,in a zone which was
approximately 24 ¢m a ve;ils ¢m to the right, and 18 cm behind

the guide. :

Sample Number ) __.i e JYPR_Sample
H~83-38-022 Respirahe pért_-iéuia&e with BDX 99,
H-83-38-023 Total plpanktieulate - filter cassette.

H~83-38-024 { [ ]3 TLnax tube,
ﬁ H-83-38-025 {-]- TLnax tiube.

H-83-38-026 Respirable ﬁiéétiéh§ - Sierra impactor.
n ] !
H~83-38-027 Blank Tfnax tube, -

H-83~38-028 [-‘- 'r$nax tn_l;é;_“

H-83-38-029 { BN} Tonax tubs.

H-83-38-030 Total §$rt1culé€es - filter cassette.
H-83-38-031 Respira+1e.part1culage$ with BDX 99,

V.gnir ) N - B - - Te‘ﬁA e
' . PR at - -
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[-}mn PARTICULATE

Time

Sample Numb&z {min,)

H-83-38-022
H-83-38-023

H-83-38-030
H-83-38-031

365
363

174
174

Sample Number

H-83~38-024
H-B83-38-025

H+83-38=027 .. .

H-83-38-028
H-83-38-029

HL 29-84

} Company Sani

i
K3
Lok

_Type

’gﬁ%oﬂ Particulate
3‘?* R‘spi rable
2503% . Total

25.65 Total
497 Respirable

) :'iéfbncentrgtien
v o (mg/m°)

A—

0.9
0.9

v-':f;@ion-detectable

0.8
1.0

.....
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. TABLE 6

; N.B. P MR #13..1.8.._._ Date 10 ;26 83
Sampls No. =026 _ gymy Tm......_____l“_e (M) Sampie vor_4243 (Uitore)
—Siage  _ommires  lew, {mg) : S % Cum. % Dpc

1
Pracep. .

PRGBSt s
TR

PRI L YA,

Probits

Cumulative Mass Percant

NovmmeLMdmnumh

8-22734

g ATl Bl v N

Mass median diametér = 8 pm

G.S, D. = 3 LSl
Company ©

HL 29-84 : - 10 -
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Total Particulates = 101 mg.(frﬁm separate total dust Samplers)

Impactor Particle . _ 8~go@garab}e i&et
3 i 20 BDX~-9 Res
Stage Diameter 'Eugss. B9 _to BDX é9 esp fable,'gg
1 - 3,0 0 0.0
2 -- . 6.1 0 0.0
3 6.4 14,1 25 .5
4 308 ! 6'6 ', 50 3.3
5 2.4 | 2.5 15 1.9
6 1.4 1.3 100 1.3
7 0.8 i 0.5 100 0.5
8 0.5 | 0.4 i00 0.4
9 0.2 Fo,2 100 0.2
10 . [ 0.1 100 0.1 -
| Total 11.72 mg
$ Respirable * 11.2/101 x 100 = 11
|

- 11 -
“ HL 29-84 _

impactor passes larger
tion characterigtics
ticles which pass

€ respirable fraction.
£ particulates on each
PDX=-99 and thus would have been
es arg Galculated as an average
ateée sanples. - '

i s o ' .
*The cyclone pre-sslectitn for the Sier

particles than does ‘the BDX-99 whose se

respirable., The total pa

stage that would have pass
of the two total particu

i
1
|
H
i
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§ TABLE 8

FLUORINE ANALYSIS OF PARTICULATB

|UEsTROP
A ; B c D
! ? r- ercentage
: Pattieula L Fluorina WQig t, mg Total
Sample Number (B + 0.4) _(c_ A)
H-83-38-022 .55 66%
Respirable )
H-83-38-023 6.75 448
Total
: H-83-=38-030 3.78 44%
: Total :
: H-83-38-031 .18 62%
g Respirable
& E-65 P . 0016
Blank ! '
CS6 .0928
Blank . _
= The respirable ,tes are 62-66%[qwule the total

particulates are 44%
'-". Ei:zc K}ssa, Jackson Laboratory, 11/15/83,

;
!
|
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1
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TABLE 9

PLUORINE ANALYSIS OF SIERRA fMPACTOR FRACTIONS
__UENTROP WERK

N e

]

!
A ! B
i

c | i
) [ qporcentaga s
L« ]

(C ,

D
Sample Number Particulates Fluorine  Weight, mg Total
ght, ; ; i + A)

H-83-38-026 Weight, mg ~ Weaght, mg (B # 0.4)
Stage 1 3.2 0 1,123 35
Stage 2 6.1 2.498 41
Stage 3 14,1 3.698 26
Stage 4 6.6 2.298 35
Stage 5 2.5 1.010 40 ;
Stage 6 1.3 .275 - 21 i
Stage 7 0.5 Sg¢e footnote 2. See footnote 2.
Stage 8 0.4 Sap footnote 2. See footnote 2.
Stage 9 0.2 ~Bee footnote 2. See footnote 2,
Stage 10 0.1 S8 footnote 2. See footnote 2.
Blank i
Blank i
Blank i

|

i
1

The average blank value dfi0.17i mg wa§7su5tracted from the fluorine wt.,
of the samples, i : .
2Weight ~f “'uorine in b1an$§ w. 8 too large. {0.171 mg) compared to total
particulate weight to make:an accurate calcilation of h

il
i

i
i
i

!
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