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A

Per .your rentest,*-a f ie ld  tes t report on the app lica tion o f Scotts*- 
Turf Builder at Il-jcjog Gardens Apartment complex is  attached.

'F . tf. Eaton

C n-.'E/cc

Attacharjr.t
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Purposc: lo determine* user cxpn'iure to tremolite f iber during
Uie app licatio n  of ScoLts Turf builder at normal feed ' 
ra te ^  _

Test Location anti Date: Nanog Gardens Apartment.Complex,
' Acton, Massachusetts - November 14, & 15, 1577

I. Test Equipment and Material

1. Mew Model 35 Scotts spreader with, guide markers,
2. Fifteen (15) bags of Scotts Turf Builder (5000 sq. f t .

■ coveraqe/bag) received by Or. H. C. Duecker -  November 11,1977
from 0. H. Scott." .

3. Thirty (30) lbs. f lou r .  ‘
4. 2" Y. 2" X i f  stakes for mounting area sampling pumps.- ‘ ‘

. 5. Seven (7.) Bendix super sampler pumps Model" GDX 31 ‘
calibrated November 3, 1977.

6. Cassettes with Mi H i  pore fibers cat. no; AAWp0370n,
7. Miscellaneous items such a sampling th ie f  stop watch e tc .

II .  Test Procedure • *-

Subject: ScoLts Turf Builder H eld  Tests ■

A. General

Magog Gardens was selected as the te s t  s i te  as i t  n-mrsents a 
typical residential area where lawns would be fe r t i l ise d  dm-in>: 
the normal coarse of home upkeep. This s i te ,  with over 100,000 
sq. f t .  of grass area, would allow a i r  sampling while fe r t i l iz in g  
over an extended period of time. ’
The te s ts  were conducted with two people - one f i l l in g  spreader 
hopper and fe r t i l iz in g  and the other maintaining log sheets, tints 
and pump, calib ration ,

B. Area Samples (Refer to Attach Area Sketch.) '

" Area sampling pumps wore located as shown on the attached sketch 
with the sampling f i l t e r  5 f t .  above ground level. F i l te rs  faced 
the following direction,during the sampling period:

A-l ft 5 West
A-2, G, ft 9 Fast
A-3, 7, ft 11 South
A-4 . 8, ft 12 North
A-10 ’ South

Kind direction during the sampling period November 14, 1977, was 
variable W. - S.W. and southerly on November 10, 1977. Sampling 
pump flow ra ts  was set for-.!.6 1/oiin.and checked a t 30 minute 
in tervals.

C
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Area camples {A-l, 2, U ft A) were taken for 180 min.
November 14, 1977* A.M. prior to application of Turf Builder.,

■ Samples A-5, 6 , 1 & 0 were taken November 14, 1977, tlurinq
the f e r t i l iz in g  period of 494, 45G and 4F.8 Magog Gardens. ' 
Samples A-9, 10, 11 A 12 were taken November 15, 1977, while 
f e r t i l iz in g  492 and 490 Hagog Garden. ,

C. Application e f  Turf Builder '

Two sampling pumps with f i l t e r  cassettes located in the l e f t  
and righ t breathing zone, were worn by the applicator during 
the sanp ling /fe rt i l iz ing  peHod. The applicator f i l led  the - 
spreader hopper to within 2" of the top and re f i l led  when 
hopper was approximately 3/4 empty. Direction of fe r t i l iz in g  
is shown on the attached sketch by broken lines. The 
applicator maintained a constant walking pace and took one 5 
minute coffee break during the sampling period a t  492 Magog 

. ■ - Garden. Ho breaks or rest periods were taken during Lhe other
- • "sampling periods. .

The lawn area fe r t i l iz e d  was from the hack of each building
- • to the street/parking area except at 490 Macing Garden, the

area went 50 f t .  west of the buildinn. f i l t e r  cassettes and 
sampling period were changed for each apartment. During the 

' 350 min. sampling period, 12-5000 sq. f t .  bags of Turf
Building were spread.

111. Sunsary and Interpretation of Results 

. A. General

Laboratory analysis results  by phase contrast illumination of 
sampled f i l t e r s  are as follows: -

Sample Mo. Ho. of Fields Total Fibers Analysis .
■ ‘ ' • Read Counted {f/ml) (see note)

Area Samples

A-l 100 0 <  0.01
A-2 100 0 *0.01
A-3 • 100 0 <0.01
A-4 100 0 . <0.01
A-5 . 100 0 . <0.01
A-6 - 200 1 0.01
A-7 • 100 0 <.9.01
A-8 200 1 0.01
A-9 100 2 0.02
A-10 • 100 0 <.o.ni
A-l 1 ■ 100 *. 0 c  o.m
A-l 2 100 ' 0 <0.01
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Sample Ilo. Ho. of Fields Total Fillers Analysis •
• Read Counted (f/iul) (sec note)

Applicator Samples

TB-1 100 0 <0.04
IB-2 • 100 0 <0.04
T&-3 100 0 <0.03
TB-4 100 0 -40.03
IB-5 100 0 -CO.04
TB-6 100 0 <ro.04
TB-7' 100 • 0 - <0.03
TB-8 100 0 -CO.03
TB-9 100 0 . <0.02
TB-10 100 - 0 -<0.02

Mote:

* . 1. Fiber Analysis formula (f/ml)
K a constant 342.000 ( re t ic le  calibration)
F « no. f ib e rs /f ie ld  
V = flow rate (ml/min)
T = time (min) '

. .. 2. Less than {<) value moans, no fibers were observed in (he
' ’ counted f ie ld s .  For s ta t i s t ic a l  reason where no fillers are

f observed or counted,’ Groce pluos in cue (1) fiber in the
. analysis calculation so that no answer is zero (0) f/ml. The

-Csign c la r i f ie s  the quantitative value.

B. Area Samples

' During the sampling period to co llect background data (Al-5),
the analysis showed no fibers. During the application of Truf 

‘ Builder November 14, 1977, one (1) fiber was counted iit 200 
fie ld  on sample A-f> upwind and A-0 downwind of the te s t  s ite .
I t  should be pointed out tha t samples A-2, 6 & 9 were taken at 

■ the properly boundry line  between 4?4 and 4 9G Magog Garden
approximately 70 f t .  in hack of the apartments. Based on wind 

■ direction November 14, 1977, the fiber observed in sample A-C<
came from the ambient a i r  and not from the application of Tin f 

• Builder. One to the wind direction sh iftina  from west to.southwest 
and sequence of fe r t i l iz in g  494, 49G and 490 Magog Harden, it is 
unlikely the fiber counted in sample A-8 was the resu lt of the 

- ' application of Truf Buildcc.

During the application of Turf Builder November lf>, 1977, two (2) 
fibers we re. counted or. sample-A-9. Duo to the sampling location, 
wind direction and fe r t i l iz in g  locations, the observed fibers are 
believed to be in the ambient a i r .

r " .
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Ro fibers  were observed or counted in the ten (10) applicator 
samples during the 350 minute t e s t  period.

Although basica lly  meaningless, the time weiohted average (TWft) 
user exposure for .applying Turf Builder is^O.WT/g f/ml, (Grace's 
consumer exposure time factor for applying 1ightweiyht latm 

' ‘ f e r t i l i z e r  is  2/8 or 2 hr. in an B hr. day).

IV, Conclusion ■ '

Based on approved membrane f i l t e r  sampling and phase contrast 
’ illiHTiination analytical techniques, the consigner is not exposed

to fibers in the normal application of Turf Builder to lawns,

Based on samolinq conditions l is ted  in.other sections of this 
report, i t  is  assumed that fibers counted in area samples are 

■ ‘ from the ambient a i r  and not related to the application of lu rf
Builder.

C. Turf Builder Applicator Samples (Personnel)

t
F. W. Eaton

Fi-IE/cc - .

Attachment:

(1) Air Sampling Record Sheets (4)

(2) Area Sketch

S e = 0 0 0 0 9 #
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CAMBRIDGE
C O N F I D E N T I A L  .

TO. H. C. Duscber DArtt November 29, 1977

from; J« lie  C. Y a n a subject: Turf B u ilder Analysis

CCi T* * M. Eaton ■ ‘ •
<' R. C. Ericson ’ _

L. G. Eeld-nan - •
W. B. Hanlon , ' -
D. M. Kirvea - • . *
R. M. V icing ■ '
J .'V . tfo lts r  ' ' . • •
E . S , \vbod *. . *
F ile :  70-975* ' ‘ . .

SUMMARY

Turf Builder from 0. M. Scott, which nas been tasted at Magog 
Cardens, Acton, on November lU- and 15, vas analyzed for the trecolite-. 
content.

A H  the slow-releasing fertiliser was removed by repeated boiling 
water extraction. Turf Builder was found to be composed or approximately 
one-third verraiculite and two-thirds fertiliser. lha vcrmieulita present 
vas a mixture of S-A. and Libby vermiculite, judging from the color , 
appearance. ’ .

Mo detectable trenolite {-=0.0251s) was found in the Turf Builder 
product by x-ray method.

BACKGROurp IMFQRMAITQM '

F ifte en  hags o f Turf B uilder (coverage 5000 s q .f t . /b a g )  were r e ­
ceived from 0. W. S c o tt Company, A f ie ld  t e s t  was conducted for r e s p ir ­
able f ib e r  conten t eva lua tion  a t  Ifagog Cardens in  Acton on November lb  
and 15 (T1A 67629). -

* Two composite samples from te s ts  mado on the two ccparo tc days 
were subfiitted  fo r a n a ly s is . .

BX7«BIrS;ITAI>

• 1. E x traction

Because of the  sa tu ra tio n  o f  slow -releasing  f e r t i l i z e r  on v c m ic -  
u l i t e ,  the m a te ria l (about a 200 g sar.ple) had to  be leeched w ith  fre sh  
bo iling  w ater rcp sa to d ly  (a to t a l  o f 12 l i t e r s  o f w ater xiscd - leached 
fo r  s ix  tim es), and then a  c a re fu lly  quartered sample vas ex trac ted  in  
a Soxhlct e x tra c to r .



to; H.C.Duecker
From: J.C-Yang

Turf Builder Analysis .
Bate: November 29, 1977 .

t o t a l  w a te r so lu b le  (average o f two d e te rm in a tio n s ):
. l )  from  leach in g  * 62. 30 .

2 ) from  Soxhlet e x tra c tio n  2 .99  '
• ' £ 5 ^  ‘

JCotal v e rm ic u lite  and o th e rs  3^-71^

2. T re c o litc  A nalysis , . • ■ -
- ■„ ■ ■ . • ' - *

The w et v e rm icu lite  from S tep  1 vas dried, i n  th e  oven, th en  
f lo a te d .  The heavy p a r t ic le  p o rtio n  i s  37-7j« (average o f  2) o f the sam­
p le  vh ich  corresponds to  37-7 * 31-71 •* 12 . 96% o f  th e  t o t a l  sample.

The heavy p a r t i c le  p o rtio n  was ground to  -100 mesh and x -rayed .
No d e te c ta b le  tr e m o li te  was found by x -ray  d i f f r a c t io n  method. S ince 
th e  l im i t  o f  d e te c tio n  by x-ray method i s  0. 2%, th e  l im i t  f o r  t o t a l  
t r e n o l l t e  p re se n t was le s s  than  12.96 x  0. 2^ = 0. C2'jj, o f  the t o t a l
sam ple. ■

3 . S ieve A nalysis

The leached  verm icu lite  was 
i s  l i s t e d  as  fo llow s; '

s iz e d . The p a r t i c l e  s iz e  d is t r ib u t io n  

Cumulative
% R etained  Spec, (L - l)

+30M 
-30  +50M

• -50 +10QM
-100 +20QM 
- 200M ,

20.15 15-65
72.5 $0-90
92.9 90-100
97.9 —_

100.0 —

The hu lk  d e n s ity  o f th e  v e rm ic u lite  a f t e r  w ate r e x tra c t io n  trea tm en t 
vas 23-05 FCF. The so rp tio n  o f  f e r t i l i z e r  and g ra n u la tio n  p rocess Ivui 
broken down some o f  tbo p a r t ic le s  and a lso  d o n s if ie d  th e  p ro d u c t. .

5 . V isu a l O bservationr The c o lo r appearance in d ic a te d  the v e rm ic u lite  u sed  in  th e  T urf 
* B u ild e r i s  a m ix ture o f Libby and S.A. v e rm ic u li te .  . .

SC-00D095t



To: It. C. Due eke r
From: J.C.Yang

Turf Builder Analysis
Bate: Nov. 2 9 , 1977

C0NCLUSI0II3 Aim' CO.'IMSNTS ■ •

The a n a ly s is  o f  Turf B u ild er  shoved the product i s  composed o f  
o n c-th ird  v crm icu litc  and tv o -tb ir d s  f e r t i l i s e r ,  approxim ately. By 
c o lo r  appearance i t  i s  a m ixture o f  S .A . and Libby v c r m icu litc , and no 
d e tec ta b le  tre m o lite  vas found in  th e  p r e d ic t  ( < 0. 025>>)*

JCY:mlr

SC^00009S



GRACE Construct ton Products Division

P R O C E D U R E

FOR

F I  B E  B C O U N T I N G

W. R. GRACE & CO.
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^ ■

I .  HES33SD FOR SLIDE PKEPAKATIOIf

1 . Mounting medium -  s e e  Appendix fo r  preparation .

2 .  Ross O p tica l liens T issu e -  t h i s  le n s  t is s u e  i s  p referred  because  
o f  i t s  su p er ior  c lean in g  q u a l i t i e s .  I t  say  be purchased from Ladd 
Research I n d u str ie s , P .0 . Box 9 0 1 , B u rlington , Vermont 05^01. A

. dozen boxes a t  1000 sh e e ts  each  should l a s t  some tim e.

3 .  10 gross  o f  75 x  25 nm p reclean ed  g la s s  s l id e s  w ith  one end f r o s t e d .  
F ish e r  S c i e n t i f i c  su p p lie s  t h e s e  a s  item  12-552.

h» 1  case o f  22 x  22 nm n o . 1 .5  (O .lo  to  0.19 m  Thick) cover g la s s e s .  
F ish e r  item  12-5*03. - '

5 . 2 curved fo rc e p s . F ish e r  item  8-375-

7 .  6  d is s e c t in g  k n ife  b la d e s . F is h e r  item  8-915B.

8.  1  package o f  12> am x  3 mm s t i r r i n g  ro d s . F ish e r  item  11-33QA.

9.  P e n c i l - .

10'. Sm all s p a tu la  o r  k n ife  (a s id e  from  th e  one used to  c u t th e  f i l t e r  
- p ap e r) to  'cu t th e  tap e  around th e  c a s s e tte .

11. Q u arte r o r  n ic k e l f o r  p ry in g  open c a s s e tte .

( -

Bee. 13, 1977
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U .  SLIDE HEPAftATIOtt

1 . P lace c lean  le n s  t i s s u e  on desk .

2 .  Wipe d is s e c tin g  k n i f e ,  fo rc e p s , end 1 s t i r r in g  rod. end w ith  ano ther 
p iece  -of le n s  t i s s u e  u s in g  a  sep a ra te  sec tio n  o f  th e  t i s s u e  fo r  each 
Instrum ent. A f te r  w iping each  instrum ent, i t  should b e  p laced  on th e  
t i s s u e  i n  s te p  ( l ) .  The w iping t i s s u e  should be thrown away.

3 . P lace  a  second p ie c e  o f  c le a n  le s s  t i s s u e  on th e  desk .

Take h o ld  o f  a g la s s  s l id e  by i t s  edges a t  th e  fro sted , end and h o ld  
i t  up to  th e  l i g h t .  Remove any v is ib le  d i r t  by w iping w ith  len s  
t i s s u e .  P u t th e  s l id e  down on th e  c lean  t i s s u e  i n  s te p  (3 ) f ro s te d  
s id e  u p , and re p la c e  th e  cover on th e  box o f  rem aining s l i d e s .

5 . Take h o ld  o f  a  cover g la s s  b y  i t s  edges, hold  i t  up to  th e  l i g h t  
checking f o r  c le a n lin e s s  and, ag a in , remove ary  v i s ib l e  d i r t  by 
wiping w ith  le n s  t i s s u e .  P lace  i t  on the c le a r  .edge o f  th e  g la ss  •'

. s l id e  so th a t  i t  overhangs enough, so th a t  one o f  i t s  edges i s  r e s t in g  
on the  le n s  p a p e r. Close th e  cover on th e  remaining cover g la s s e s .

6. Cut th e  s e a lin g  ta p s  on th e  a i r  sample c a s se tte  w ith  a  s p a tu la ,
k n ife , o r  f in g e r n a i l .  -

7- Loosen th e  c a s s e t te  by  p ry in g  around th e  edges w ith  a  coin, (n ic k e l  
' o r  q u a r te r  should do) bu t do n o t remove the cover y e t .

8. P lace a  drop o f  mounting medium (see Appendix f o r  p re p a ra tio n )  i n  
th e  c e n te r  o f  th e  e l id e .  T his should be dons w ith  th e  s t i r r i n g

‘ rod  which cozies w ith  th e  E a lsa a  b o t t l e .  Toe f i r s t  drop should  be 
perm itted ' to  f a l l  back in to  th e  b o t t le ;  th e  second drop should, f a l l  

- on th e  s l id e  (never touch th e  s l id e  w ith  th is  ro d ) .  Always p lace  
t h e ’cover on th e  b o t t l e  a f t e r  you are  f in ish e d  p u tt in g  th e  d rop  on 
th e  s l i d e . ‘

9. P u ll one edge o f th e  drop o f  mounting f lu id ,o n  th e  s l i d e ,  ou t 
so as -to  g e t a  p e a r  shaped d rop . This i s  done w ith  th e  c le a n  
s t i r r i n g  ro d  on th e  t i s s u e  from s te p  (2 ) .  A fte r  doing . th i s ,  th e  
s t i r r i n g  rod should  be wiped* d ry  w ith  th e  cen te r o f  a n o th e r  p iece  
o f  len s  t i s s u e  and rep laced  in  i t s  o r ig in a l  p o s it io n . D o n 't  d i s ­
ca rd  th e  cleaning  t i s s u e  y e t .t

10. Remove th e  to p  o f  th e  sample c a s s e tte  com pletely.

Dee. 13, 1977 |
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CONSTRUCT!CTN PR O D U C TS D IV IS IO N Page 3

11 . Holding th e  c a s s e t t e  c o n ta in in g  th e  f i l t e r  paper f irm ly  on th e  deck 
v i t h  one h an d ,cu t a  p ie  shaped  segment from tb s  f i l t e r  pap er w ith  an 
a rc  o f  about one c c .  u s in g  th e  d is se c tin g  k n if e .  The' c u ts  shou ld  be 
made s ta r t in g  from  th e  f i l t e r  paper*s cen te r and ex ten d in g  o u t t o  
i t s  edge. Wipe b o th  s id e s  o f  th e  s c a lp e l b lad e  c a r e f u l ly  w ith  a  
c lean  p o r tio n  o f  th e  p ap er used  to  wipe th e  ro d  in. s te p  (? )  and 
rep la ce  th e  k n ife  i n  i t s  o r ig i n a l  p o s it io n . (Wipe th e  b la d e  p u ll in g

, th e  c u ttin g  edge tow ard y o u r s e l f  r a th e r  than  pushing  i t  tow ard you .
She l a t t e r  te ch n iq u e  r e s u l t s  i n  r a th e r  bloody c u ts . )  A gain , don’t  
d isc a rd  th e  c le a n in g  t i s s u e .

1 2 . Remove th e  p i e  shaped f i l t e r  segment from th e  c a s s e t t e  u s in g  th e  curved 
■ forcep s and p la c e  i t  on th e  drop o f  mounting medium so  th a t  th e  drop

and segment shapes co rresp o n d . The paper sh o u ld  h e  g rasp ed  by i t s  •
• c irc u m fe re n tia l edge w ith  th e  fo rc e p s , to  minimize d is tu rb in g  th e  d ust 

on th e  p ap er’s  s u r f a c e .  R eplace th e  c a s s e tte  cover.

13- P iece  th e  cover, g la s s  o v e r th e  sam ple. Wipe- th e  fo rcep s  c lean  w ith  a 
c lean  p o r tio n  o f  th e  pap er from  s te p  (1 1 ) ,  and now d is c a rd  th e  l a t t e r .  
Apply a g e n tle  p re s s u re  on th e  cover g la ss  u s in g  th e  convex curve o f 
th e  fo rceps f o r  ab o u t 30 seconds. Then p u t th e  fo rc e p s  hack  i n  th e i r  
o r ig in a l  p o s i t io n .

lb .  On the fr o s te d  end o f  th e  s l id e  w r ite  in  p e n c i l ,  u s in g  a  th r e e - l in e  
form at, g iv in g  sample id e n t i f ic a t io n ,  date o f  s l id e  p rep a r a tio n , and 
your i n i t i a l s ,  Pu.t th e  s l i d e  a s id e  on a p ie c e  o f  le n s  t i s s u e .

15. Repeat th e  p re s su re  d e sc rib e d  i n  s te p  (13) two more tim es  -  once a f t e r  
each o f  th e  n ex t two s l id e  p re p a ra tio n s . This shou ld  c l e a r  th e  cen- 

' t r a l  p o rtio n  o f  th e  f i l t e r  p a p e r le av in g  on ly  t h e . th re e  c o m e rs  o f  th e  
o r ig in a l  p ie  v i s i b l e  i f  th e  s iz e  o f  th e  mounting medium drop was c o r re c t .

16. A new le n s  tiG sue shou ld  be s e t  ou t f o r  th e  p rep a ra tio n , o f  each new
s l id e  ( s te p  3)» '

1 7 . Hie s l id e  i s  read y  f o r  read in g  0 .5  hour a f t e r  p re p a ra t io n .  But w a it­
in g  -for 0.5 to  1  day i s  b e t t e r ,  because th e re  i s  some e a r l y  g ra in in e s s  
t o  a  f r e s h  s lid e -  which makes i t  co re  d i f f i c u l t  to  re a d . S l id e s  should 
be read  w ith in  5 days a f t e r  p re p a ra tio n  to  p rev en t any d i f f i c u l t i e s  
from p o s s ib le  c r y s t a l l i z a t i o n  o f  th e  mounting medium. . .

f .

I

(
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This s e c t io n  i s  v-Titten in  g e n e ra l te rn s  s in c e  th e  procedures 
a re  dependent; on th e  make arid model o f  th e  n ic ro scope  used .

The P o rton  r e t i c l e  should, be c a l ib r a te d  agains t  a  s l id e  m icro­
m eter. Ours h a s  been ad ju s ted  to  5^ m icrons t o  a  s id e ,  r e s u l t in g  in  
a counting f i e l d  a re a  o f  0.0025 nn?.

P lace  a  sample s l id e  on th e  s ta g e  a s  f o r  cou n tin g . Then:

1 . Focus on same p a r t ic u la te s  on th e  f i l t e r  paper a re a  o f  th e  
s l i d e .  .

. 2* A djust th e  l i g h t  source f o r  maxi mm b r ig h tn e s s .
3 , Examine th e  phase r in g s  f o r  c o r re c t  o v e rla p . A d ju s t i f  

n ece ssa ry . .
U. d o s e  th e  i l lu m in a to r  I r i s  and a d ju s t  th e  suh stag e  con­

denser u n t i l  th e  image o f  th e  i r i s  opening i s  sh a rp  and 
on thei v e rg e  o f  changing co lo rs  (b lu e  to  re d  o r  v ic e  v e rs a ) .

5 .  Open th e  i l lu m in a to r  i r i s  u n t i l  th e  f i e l d  o f  view  i s  J u s t  
• f i l l e d  w ith  l i g h t .

6. A d just th e  f in e  focus to  g e t  th e  b e s t  image.

• I  have found th a t  a s in g le  check o f  th e  phase r in g s  p e r  day i s  
s u f f ic ie n t  u n le ss  th e  o b je c tiv e s  are  changed to  some o th e r  power.

, This u s u a lly  d is ru p ts  r in g  alignm ent in  our scope (a s  do th e  v ib ra tio n s  
o f  a  p assin g  f r e ig h t  t r a i n )  end s te p  3 above must be re p e a te d . A d ju st­
ment o f - th e  substage condenser i s  so re  v a r ia b le  and can e a s i ly  be  
checked f o r  each  s l id e  w ith  ou r m icroscope.

***.

f

i
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r

i v .  c o u g rn o

A f te r  th e  p re lim in a r ie s  o f  s e c tio n  i n  have "been com pleted, 
th e  e l id e  i s  re e d y -to  be counte d , we count IC O 'fSc'ds. However, 
i f  tim e i s  a v a i la b le ,  more f i e l d s  should  be counted to  g e t  a  
s t a t i s t i c a l l y  more r e l i a b l e  f ig u re ,  e s p e c ia l ly  i f  th e  f i b e r  counts 
a re  low. The .100 f i e l d s  a r e  s e le c te d  a t  random i n  ten. sweeps 
ac ro ss  th e  f i l t e r  p ap er a re a  w ith  te n  s to p s  d u rin g  each  sweep. He 
s ta y  away as  h a s t  we can from th e  edges, th e  apex, and th e  a rc  o f  
th e  o r ig in a l  p ie  shaped segm ent.

Only th o se  f ib e r s  i n  th e  l e f t  hand square  o f  th e  P o rto a  
r e t i c l e  a r e  coun ted . This ‘square  c o n s t i tu te s  th e  coun ting  f i e l d .
A d ec is io n  should  be Bade p r i o r  to  counting  concerning f ib e r s  
which c ro ss  th e  boundaries o f  th e  square  f i e l d .  Two a d ja c e n t 
s id e s  o f  th e  square  should  be chosen so th a t  f ib e r s  c ro s s in g  those  
s id e s  a re  counted w h ile  f ib e r s  c ro ss in g  th e  o th e r  two s id e s  ore 
ignored  even i f  a  p o rtio n  o f  th e n  l i e s  w ith in  th e  f i e l d .

Only th o se  f ib e r s  g r e a te r  th a n  5 m icrons in  le n g th  a re  
counted . Lengths may be e s tim a ted  by comparison w ith  th e  hash  - 
marks a lo n g  th e  l e f t  s id e  o f  th e  Norton f i e l d  sq u are . (Based on 
o u r c a l ib r a t io n ,  th e  d is ta n c e  between th e  c lo s e s t  marks in  our 

'm icroscope i s  conven ien tly  s e t  a t  5 m ic ro n s .)  The c i r c l e s  along 
th e  bottom edge o f  r e t i c l e  may a lso  b e  used. Only th o se  f ib e r s  
whose le n g th  t o  d iam ete r r a t i o  (a sp e c t r a t i o )  i s  g r e a te r  th a n  3 
should  be counted . Do n o t count f ib e r s  whose d iam ete r i s  g r e a te r  
th a n  3 m icrons, and do n o t count as f ib e r s  c r y s ta l s  o r  s l i v e r s  o f  
m a te r ia l . ' C ry s ta ls  can be  p a r t i c u la r ly  d ecep tive  i f  on  edge i s  
v is ib le  and th e  r e f r a c t iv e  index  o f  th e  c r y s ta l  i s  a  n e a r  match • 
f o r  t h a t  o f  th e  mounting medium, (a  good example o f  t h i s  problem  
■is p e r l i t e ) .  . ,

( .
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CALCUIATION OF HSSULTS

' The c a lc u la t io n  a f  th e  number o f  f i b e r s / i s l .  o f  e i r  sax p les  i s  dons as
• ' fo llo w s :

_ (1 )  th s  cam pling a r e a  o f  H iH ip o re  f i l t e r  p ap e r A5SP03700 i s  855 cm? (we
have checked t h i s  and  found i t  t o  he c o r r e c t ) .  However* y ou  shou ld  
dotiblediac3t t h i s  t o  K ale su re  f o r  y o u r  f i l t e r  p a p e r .

( 2 ) • d iv id e  th e  t o t a l  sam pling  s u r fa c e  a r e a  o f  th s  f i l t e r  p a p e r  (855 rca?)
• , ■ b y  th e  a re a  o f  one coun ting  f i e l d  to  g e t  th e  t o t a l  number o f  p o s s ib le
. . ■ f i e l d s  th e  f i l t e r  p a p e r s a y  h e  d iv id e d  in to  (in. o u r c a se  t h i s  i s  855

‘ ■ yr .0025 -  3^2 , 000) .  .
' ( 3 ) m u lt ip ly  t h e  r e s u l t  i n  s te p  ( 2)  h y  th e  average number o f  f i b e r s  found

; . ‘ -.-per f i e l d  t o  g e t  t h e ' t o t a l  number o f  f ib e r s  on th e  whole f i l t e r  d is c .
. (4 )  m u l t ip ly  th e  t o t a l  tim e a i r  was sam pled h y  th e  pump ( in  m in u tes) b y

■ . . ‘ .th e  flo w  r a t e '  th rough, th e  pump ( i n  nX ./ainufee). .
(5 )  d iv id e  th e  r e s u l t  i n  (3 ) by th e  r e s u l t  o f  (4) to  g e t  th e  f i n a l  answer 

• in . te rm s o f  f i b e r s  p e r  c l .  o f  a i r .  '

!Chese c a lc u la t io n s  a r e  susaeariKed b y  th e  fo llow ing  fo rm ula  and exam ple.

‘ , f i b e r s  p e r  m l. o f  e i r  «  y  --jj; ’ *. V i l

•where, T
‘ . r
. * . . P

. K

sam pling t i n e  i n  m inu tes ■
a i r  flow  r a te  th ro u g h  pump in  d .  p s r  rein , 
av erag e  number o f  f ib e r s  p s r  f i e l d  . , .
t o t a l  sam pling f i l t e r  d is c  su rface  a re a  d iv id e d  b y  _ 
a r e a  w ith in  one coun tin g  f i e l d  (both  s u r fa c e  a re a s  " 
sh o u ld  be c a lc u la te d  u s in g  th e  same u n i t s ,  l . e . ,  cn£ 
o r  am ?, e t c . ,  and. o n ly  th e  a c tu a l  sam pling  a re a  o f  
th e  f i l t e r  paper sh o u ld  be in c luded  and n o t  t h a t  
co v ered  b y  th e  upper p l a s t i c  rim  o f  th e  c a s s e t t e ) .

Exam ple: '■

\  'V  
V

C j,
K

15  m inutes .
1 .5  l i t e r s / a i n .  or. 1500 m l./m in .
6  f ib ers/U O  f i e l d s  -  0 .1 5  f i b e r / f i e l d
. 855 z. ‘0025 to? - 3 2̂,000

342,000 x  0.15 
1500 1  1 5 . 2 .2 3  f ib e r s  p e r  m l. o f  a i r

j

n rvrr

s c - oo r r s^
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t

APPENDIX

1 .  Add 15  ®1 .  o f  d im eth y l p h th a la te  t o  15 m l. o f  d ie th y l  o x a la te  
and s t i r  th o ro u g h ly  t o  g e t  com plete rsfyiny (use  v e ry  c le a n  
equipm ent th ro u g h o u t t o  avoid, c o n ta n in a tlo n ).  .

. • ‘ 2 .  Weigh o u t 1  g . o f  M LlUpore AAWP03700 f i l t e r s  ( th e s e  a ra  th e  
' same a s  th e  f i l t e r s  u sed  to  c o l le c t  th e  d o s t sam ples) and

1 p la c e  th e s e  la -a . Balaam "b o ttle  ( f is h e r  C a t, No*. 3- 082) ,
• . .  f  r • t ♦

3- Add 20 m l. o f  th e  s o lu t io n  p re c a re d  in  S tep  ( l )  to  th e  Balsam 
■ b o t t l e  and  s t i r  th e  c o n te n ts  b r i e f l y ,  R epeat th e  b r i e f  a g i -  

" __ t a t l o n  once a  d ay  f o r  abou t th re e  o r  fo u r  days by  w hich  tim e 
' th e  f i l t e r  p a p e r  v i l l  h a re  d isso lv ed  le av in g  a  s l i g h t l y  

c loudy s o lu t io n  read y  f o r  u se  as th e  mounting nsdium .
- • . ■ *. * *

Always c o v e r  th e  Balsam b o t t l e  when n o t p rep a rin g  o r  u s in g  
' ’ . i t a  c o n te n ts - ,’ ’ ■ • *

* ' * * « * -

V
*

f
fc

• 1
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GRACE Construction Product* Division

EROCEDURg FOB TKEM3LITB ANALYSIS OF SCOTT S TOEF BUILDER

I .  S o lu tio n lrg  o f  F e r t i l i z e r  Coating

A 200 g  rep resen ta tiv e  sample was b o iled  In  Z 1 . water fo r  30 m inutes, 
then f i l t e r e d  immediately to  avoid a p a r t ia l  p r e c ip ita tio n  o f  the f e r t i l i z e r .

Tbe procedure was rep ea ted  s ix  tim es, then  the s o lid  th a t  remained was 
f i l t e r e d  and th en  d ried  i n  an oven a t  X10°C overn igh t, and weighed.

I f  most o f  the- f e r t i l i z e r  was not removed, a s o l id  cake w i l l  form a fte r  
drying, the so lu tio n in g  procedure should be repeated. O therwise, the so lid  
w i l l  appear f lu f f y  in  in d iv id u a l grain s or sm all aggregates.

. I I .  Soxhlet E xtraction

The la s t  tra ce  o f  the f e r t i l i z e r  present was removed by Soxhlet Extrac­
t io n .  :

A sample was weighed c a r e f u l ly . on an a n a ly tic a l balance to  decimal 
p laces  (approxim ately 12 g by w eigh t). I t  was placed in  a 33 x  9^ mm 
Whatman ex tra c tio n  thim ble and then  in  a Soxhlet E xtractor f i t t e d  with a 
2b/kO 500 ml round-bottom f la s k  in  a heating m antle. 300 ml o f  d i s t i l l e d  
water was used fo r  e x tr a c tio n , and ex traction  was carried  out fo r  B hours. 
D uplicate runs were made. '

When the ex tra c tio n  was completed, the so lid  resid u e was dried in  the 
thim ble in  an oven, overn igh t, a t  110“c and weighed.

H I .  P a r tic le  S ize  D is tr ib u tio n  '

The s o l id  resid u es from Step n  were combined and analyzed for par­
t i c l e  s iz e  d is tr ib u t io n . S ieves  used were 3OH, 5CM, 10CM, 20CM and pan.

IV. F lo ta tio n  o f  V erm lcullte

The fra c tio n s  from Step  rv were recombined and mixed thoroughly. The 
s o l id  (about 20 gram t o t a l )  was then transferred  to  a 1 1 . beaker to  which 
600 ml o f  water was added, 33ie mixture was ag ita ted  by a sp atu la  and 
allowed t o  stand fo r  about a minute, then f lo a te d .

I t  was observed th a t  a l l  the l ig h t ,  well-expanded v erm icu lite  w i l l  
f lo a t  on top o f  the beaker, whereas the p a r t ia lly  or unexpended vermicu­
l i t e ,  rocks and trem o lite  sank to  the bottom o f the beaker due to substan­
t i a l  d en sity  d iffe r e n c e .

SC -0011523
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PROCEDURE FOR TBStOLHE £MISSJB OF SCOTT’S TORT BUIUffiE fc o n t.)

Cautiont 1 t»  f lo ta t io n  should be c a r r ie d  ou t in  th e  time described; 
prolonged standing  "will cause the  vend .cu li.te  to  absorb w ater and sink  
slow ly. .

The veradcrulite was then co lle c te d  in  a Buchner fu n n e l, d ried  in  the 
oven overnig h t and weighed. The s in k  p o rtio n  was a lso  c o lle c te d  in  the 
same manner.

V. Trem oilte Analysis

Die hdavy p a r t ic le  portion  was p u lv e rised  in  a  Spcx m ill u n t i l  a l l  
the  m a te ria l passed 100 mesh screen . Die r e s u l ta n t  powder was subjected  
to  q u a n tita tiv e  x -ray  a n a ly s is ..

A c a lib ra tio n  curve of trem o lite  in  a  m atrix  o f  v erm icu lite  and 
asso c ia ted  m inerals up to  lyf, trem o lite , vas p repared , based on the d i f f r a c ­
t io n  peak in te n s ity  a t  20- = 10.55*. t r i p l i c a te  runs were made fo r  each 

. sample. • ' '

Die de tection  l im i t  o f trem o lite  in  a sample by th i s  technique i s  0.2 
Tremolite in  th e  vexm iculite p o rtio n  was analyzed by th e  same method.

VI. C alculations . - *

( l )  T o ta l w ater so lu b les  = Amount so lu b iliz e d  by + Amount so lu b iliz e d  by­
w ater b o ilin g  -  S tep  I  Soxhlet E x t. -  S tep  I I

(2 ) T o ta l so lid s Wt. o f sample -  v t .  o f  w ater so lub le  
v t .  o f sample

(3) Tremolite con ten t % o f Trem olite in  th e  
heavy p a r t ic le  p o rtio n  
t determined by x-ray 

method

w t. o f  heavy p a r t ic le  
w t. o f  to t a l  sample J

+ i> o f  Trem olite in  
the  Y erm iculite p o rtio n

Wt. o f V erm icullte \ 
Wt. o f  Total Sample j

SC-0011524



SCHEMAUG DIAGRAMS FOB TREMPLim AHj&rsiS
r

SCOgP'S TOBP BDIIJER (200  g~>

f
s o lu b il iz a tio n

I
e x tra c tio n
f lo ta t io n

o v e rn ig h t oven d ried overn ig h t I oven d r ie d

.. . . .  >
a t  nq°c

• .
 ̂ a t l l 06c

weighed •weighed

■ ’ •>

x -ray ed  in  
t r i p l i c a t e

•

* ■i* *
x-rayed  i n
_ t r i p l i c a t e  

 ̂ >
T recjo lite  con ten t • Trercolite conten t


