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AN EVALUATION
OF THE

NCSA HYDROCHLORIC ACID LEACHING PROCEDURE

In tﬁe past several years the Hational Crushed Stone Association
has been conducting a research study into the skid resistance of carnqnate
aééregatég. The aié of the study has been the establishment of a relation-
ship between the skid resistance exhibited and the physical characteristics

of a cafbonate aggregate, X

The study conducted at the National Crushed Stone Association's
laboratory was based on a concept that attributes the skid resistance of a
carbonate aggregate to the differential hardness of the minerals that
comprise the structure of the carbonate aggregate, Ac@ording to this concept,
when a carbonate aggregate is subjected to a polishing aétion, the softer
minerals will wear away at a faster réte thag the harder minerals, This

-differential wearing away of the constituent minerals will leave the
&éaring surface of the aggregate with a rough, uﬁeven texture which should
hopefully increase the skid resistance of the carbonate aggregate..

In order thaf the minerals could be examined and analyzed, a

‘method had to be developed ﬁhich would separate the minérals from the métrix
'that held them together in thé carbonate aggregate, The method would

have to act only on the cementing agent since it was imperative that the
vminérals not be destroyed or altered in any manher.‘

Once the minerals were separated from the matrix of the carbonate




aggregate, they could then be thoroughly eﬁamined and anaiyzed.: The anaiysis
of the minerals involved a determination of the amount of carbonate present
in the total aggregaﬁékand a grain size distribution analysis of the consti-
tuent minerals. The minerals were also.given a petrographical examination
to determine the mineral composition of the carbonate aggregate, _TO*analyze
the contributioné of the physical characteristics of the individual grains
to the over-all skid resistance of the aggregate, a microscopic examination
was made of the shape and surface texture of the mineral grains.

In an article published in the December, 1960, issue of the

Crushed Stone Journal, J. E. Gray and F, A. Renninger describe a.procedﬁre

being used in the NCSA's laboratory in~which.the carbonate fraction (cement-
ing agenﬁ) of thelcarbonate aggregate was separated by cheﬁical means fronm
the non-carbonate fraction((mineréls) of the aggregate. The method developed
by Renninger employs a leaching process to chemiéally separate the carbonate
aggregaté. A
In the NCSA study the following definition was used tb qualify
an aggregate as to whether or not it was a carbonate aggregate,
_"Aﬂcarbonate aggregate is a sedimentary rock in which the‘
carbonate fraction exceeds-the non-carbonate ffacéién."
. Note that this definition does not depend on the mineral composition ofA
the carbonate aggregate nor does it differentiate between an aggregate
that is almost pure carbonate and one that is barely able to qualify as

a carbonate aggregate,

The procedure being used by the NCSA's laboratory to separate the



carbonate aggregate into - a carbonate fraction and a non«éarbonate fraction
is based on the chemical reaction that occurs when a dilute solution of
hydrochloric acid is added to a carbonate aggregate. The leaching process
dissolves the carbonate fraction of the.carbonate aggregate leaving the
non-carbonate fiaction in the form of a residue,

The NCSA's leaching procedure is comprised of three parts. The
first part of the procedure ié ised in the determination of the carbonate
content of the aggregate., To get a fairly accurate determination of the
carbonate content of the aggregate, the aggregate is crushed and screened
over a No, 50 sieve: The leacliing process is carried out on the~screenings
that pass the No. 50 sieve. The crushing oféthauagg?egate éxposés any
portionsAof the carbonate that may have been £rapped in thé interiér of the
aggregate, The information from this part of the procedure is used to
classify the aggregate. In_the second part of tﬁe procedure, the aggregate
is prepafed for analysis. The size of the aggregate being leaéhed is
chosen to representative of the size of carbonate aggregates in.use on
existing road surfaces. The third part of the procedure analyzes the non-
carbonate residue obtained in part two. The following outline is the
procedure being used by the NCSA's laboratory. |

1. The samples are washed, dried, graded, and weighed.

2, The prepared samples are leached until all of the available

soluble carbonates have been dissolved, -

3. The insoluble residue remaining is filﬁered,Awashed, dried,

and weighed,



L, The resulting amounts of carﬁonates and insoluble residue

are reported‘as percentages of the total aggregate,

5, Grain size distribution fesults are reported as percentagés

‘of the total aggregate.

The chemistry of the leaching process involves the formation -
of a weak electrolyte when the salt of a weak acid is reacted with a'sﬁrong
acid. The”formation’of the weak electrolyte causes the reduction of the
product of‘the molar concentration of the ions of the carbonate compound
to a valﬁe that is less than the solubility product constant for that
particular carbonate compound. For the dissolittion to be complete, the
molar product of the ions of the carbonate compound has to be maintained
at a level that is lower than the solubility product constant for the
carbonate compound being leached. “

If the carbonate aggregate being leached is preéominantly calcium
carbonate, the leaching of the aggregafe_will~occur when a dilute solution
of hydrochloric acid is added to the sample. If the-aggregate is a
délomitic limestone, the mixture of the acid with ﬁhe sample must be heated
before any reaction will occur. The sensitivity of the carbonate tq'tﬁe
" acid can be used. as an indicator of the relative amounts of dolomite present
in a carbonate aggregate. |

The acid used in the Texas Highway Department‘s evaluation study
of the NCSA's hydrochloric acid leaching procedure is a 20° Be' Technical
Grade Hydrochloric Acid (muriatic acid) diluted ihreé parts acid to one part

distilled water, The acid is stofed at room temperature (72o F to 750 F)
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in a plastic container and is used at room temperature in the leaching
procesé unless otherwise directed.

The resulting reaction, when'acid is added to the carbonate aggregate'
sample, is characterized by the efferveécence of the mixture of acid and
aggregate, If too much acid is added to the aggregate sample, the reaction
will begin a violent boiling or frothing action that can cause loss of a
portion of the sampie if the boiling action overflows the container in which’
the sample is being leached. If loss of sample éoés occur, this portion of
the pfocedure must be redone, The phenomenon of the reaction between the
acid and the carbonate fraction serves as a visual check on ihe»p;ogresé of
the leaching ofvthe sample, To check for coﬁpletion of the leaching process
more acid is added to the aggregate sample and if there is no reaction, this
indicates that all of the available calcium carbonate fraction has been
dissolved. To test for the complete:cessation of the leaching process a
check mﬁst be made for the presence of dolomites in the aggregate sample,
The check is made by subjecting the mixture of acid and aggregafe to a low

heat, and if there is still no reaction, the leaching process has then been

completed?
When ﬁhe hydrochloric acid'combines with the carb;nate fraction
. of the carbonate aggregate, the end products of the leaching process aré
an insoluble residue, carbon-dioxide gas, a soluble salt, and water. During
the leaching process, the carbon dioxide gas formed is continuously escaping

into the atmosphere, but the soluble salt ard the water remain, Once the

gas has escaped into the atmosphere it is no longer a part of the leaching



process. The soluble salt and the water that remain do create ¢ertain prob-
lems that have to be remedied. °

The water remains in the form of the supernatant that covers the
sample. The supernatant does not actively enter into the leaching processy
but it does effect the leaching agent., When the acid is added to the sample
the supernatant is formed and as more acid is added, more supernatant is
formed. If the supefnatant is not removed, each addition of acid will be
reduced in leaching strength as it is diluted when it combines with the
wétgr. This particular probiem can cause the time to run the test to become
much longer. Also, more acid will have to be used than would otherwise be
needed., To alieviate the situation, a step has been included that calls for
the removal of the supernatant between each addition of the acid, Before
“removal of the supernatant the mixture of sample and acid should be tested
to be sure that all of the acid has been reacted, If the leaching process
for a particular addition of acid is complete; decant the supernatant into
another container, The decanted supernatant is kept in the container until
a clear supernatant is formed.as the particles in,suSpension settle out,
The cléar supernatant is then very carefully decanted and diséérded. This
sfep is repeated until all of the aggfegate sample has been leached. The
decantation of the supernatant also reduces the time fequired for filtraﬁion
since all of the superna£ant produced will not have to be filtered,

When the sample being leached was tested for-completion of

reaction, -one of the tests called for the mixture of the sample and acid to

be heated over a low flame., This addition of heat caused the soluble salt



to percipitate out of solutions. If the percipitated soluble salt is not
removed from the insoluble non-carbonate residue, a consideré%le error will
bs introducéd in the calculation of the amount of carbonate present in the
aggregate. To remove the percipitate, the residue is washed with warm
water. In the procedure used by the NCSA's laboratory, the residue is washed
while the residue is being filtered. _ihe washing of the’residue is done when
the filtering of thé residue is almosﬂ complete, The residue is filtered
until most of the water has been removed and all that is left is a nmoist
mat;-the warm water is then poured over the residue and filtered. This
washing step is done two of three times depehding on the amount §f residue
being filtered., Another method used to remove the percipitated salt is to
add water to the leached sample, allow the residue to settle until a clear
sﬁpernatant forms, then decant. This is the washing procedure used by the
Virginia Highway department., Virginia calls for the procedure to be
repeated three times, and each time allowingmthe material to settle for 48
hours before decanting the supernatant. The washing procedure as used by
the New York State Department of Transportation Materials Bureau is similar
to the one used by the Virginia Highway Department, but New York makes no
mention of the time allowed for the solution.to settle. They determine
that the residue has been sufficiently washed by testing the residue afﬁer
the washing process witﬁ alkacid paper. The residue is considered washed
wﬁen the residue has a pH of_more than 6 after washing, This indicates that
the residue is almost neutral, or at the least, either slightly basic or

slightly acidie.
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When the residue has been filtered andrdried, the amqunt of
carbonate present in the agpregate is calculated, and the grain size
distribution analysis is run on the residue. If the aggregate has
been thoroughly leached, the amount of carbonate calculated from the
-residue obtained in the second part of the procedure should be similar
to the’carbonaté content determined from part one of the procedufe.

In its présent state of development; 10 to 15 days are required
to complete one test., With sufficient equipment, any number can be run
simultaneously. The leaching portion of the procedure takes the most time
to complete, To decrease the time it takes to leach ﬁhe sample certain
steps can be taken., The first step is to use leaching containers that are
large enough to stop the sample from overflowing. The second step that
can be taken is to stir the mixture frequently to help speed up the
dissolution of the carbonate, The third step is to make sure that the
supernatant being formed is continually decahted; Other than these three
steps there is very 1ittie that can be done to speed up the 1eaching
process short of using a stronger solution of acid., The next portion of the
procedure that consumes considerable time is the filtration of the residue,
The filtréfion of a residue ahd the washing of ﬁhe residue %ékes f;gm one~
. half day to a whole working day to filter and wash the residue of one;Samplee
Tovspeed up the filtration the amount of vacuum being appliéd might be
increased, but it would not be especially reconmende if this required that
special equipment would have to be purchased. A better ﬁethod would be to

remove the filtration step altogether. This is what Renninger of the NCSA



laboratory has suggested and is a project on which he is working on, The
work that NCSA has done up to now has called for the residue £o be washed
over a No. 200 sieve after the leaching process has been completed. - This
step eliminates the need for filtering the residue. The only problem ié that
stainless steel screens have to be used since the reéidue is still slightly
acidic and corrodes the regular scresns. A step similar to this is used by
the state of New York, They wash the residue before screeniﬁg, whereas

the modification suggested by Renninger does not call for prior washing.
Thg modification alters the method of calculating the carbonate content of
the carbonate aggregate, Renningers modification did not mentioﬁ what to
‘do about caleculating the carbonate content of the aggregate, the New York
method says to take what remains on the No, 200 sieve and call that the
iinsoluble residue present in the aggregate, and the Virginia Highway
Department, which does not use a filtering step in its procedure, decants
the supernatant from the washhing step and tﬁénfdries the residue., The
amount of insoluble residue is then calculated along the same lines as the
insoluble residue is calculated in the NCSA procedurs.

The present form of the NéSA hydrochloric acid leach proc?dure
does what it was designed to do and seems to be sufficient, It separates
the carbonate aggregate into its constituent parts fof examination for
examination and analysis-without destroying or altering the constituent
minerals of the aggregate. Mbdifications toc this procedure are made in
order that the amount of time required to leach-a carbonate aggregate

sample be reduced, and to make the handling of the test easier, The

9.



exarination and anlysis of the particles should not be given as part of the

procedure. The only purpose. of the procedure should be as a laboratory

tool by which carbonate aggregates and other aggregates which use a:

carbonate compound as the cementing agent can be separated into their .

-

constituent parts.

8
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APPENDIX



Part TI.
A, Determination of Total Residue Conﬁent

1. Grind a small sample of dry coarse aggregate to pass through
'a No. 50 U. S. Standard mesh sié;e. Dﬁy the ~No. 50 screen-
ings’overnight at 250° F.

: 2 Remove samples from oven. Cool in a dessicator for cne (1)
hour. Weigh out twe 10-gram test portions. Place each test
portion in a 400 ml. beaker. .

3. Slowly add the acid* to the beaker until the sample is cover-
ed. The acid must be added slowly to avoid possible loss of
sample due to boiling and subsequent overflow of the sample.

*  Acid solution = 20° Technicai Grade HC1 (muriatic
acid) diluted 3 to 1 with distilled water.

lk, Continue to add acid until reaction completely ceases. As the
reaction proceeds decant the excess supernatant formed into
another container. Check fo£ completion of reaction by
subjecting beaker and contents to low heat over a bunsen
burner, _

5. After the decanted supernatant has settled decant thé result-
ing clear supernatant and discard. .

6. Filter* residue over a Whatman No. 50 filter paper which has
been preweighed, |

* We filter using a Buchner porcelein funnel

(ID about 11 em.), and an aspirator,




7. Wash* the residue two or threé times by flushing the filtered
residue several times with warm water while it is still on
the filter p;per in the filtering funnel,

* Let the residue be filtered until a moist:mat is
left on the filter paper before beginning the
washing process.

8. Dry the residue overnight at 250o F. Determine the amount of
percent insoluble residus. |

Percent Insoluble Residue = hesidue Weight y 4109
Sample Weight

B. Determination of Sample Size for Part II,
9. Determine sample size based on the residue contenf as determined
in Part I and on the ambunt of residue desired in Part ITI.

Try to get 100-150 grams of residue.

Sample Size = Amount of.Residue Desired y 100
Total Residue Content

Part IT,
10,  Screen dry coarse aggregate sample over %+ inch and No. 8
U. S. Standard mesh sieves. Retain 3 inch - No., 8 screenings
for testing. Dry overnight at 250° F, ' .
11, Repeat steps 2 through 8.
Part IIT,

12, Wash residue over a No., 200 mesh sieve. Dry two (2) hours
at 250° F, Determine amount of residue passing the No, 200
mesh sieve., Separate the remaining residue over a No, 8

and a No., 200 mesh sieve.



13. Determine gradation* and report as plus No, é, No. 8 - No. 200,
and minus No. 200,
* vaadation rmust be reported on basis of amount

residue. | |
Example: Assume a L0 percent insoluble residue
divided among plus Nof 8, No. 8 - No, 200, and
minus No. 200,
The repbrt should indicate -
20 percent inscluble residue in +No.8
10 percent insoluble residue in No., 8 - No. 200

10 percent insoluble residue in -No. 200

@&



- CHEMISTRY

In the case of the slightly soluble calcium carbonate electrolyte
CaC03), which is the salt of the weak carbonic acie (HpCO3), the calcium
* carbonate is dissolved by the strong hydrochloric acid (BC1),

The chemical reactions between the caleium carbonate céﬁpound and
the hydrochloric acid occur in an ionie form. It is for thié reason that the
hydrochloric acid is used in an agqueous solution in which the molecular
hydroéhloric acid is completely ionized into the cationic acid H3O+
according to the‘following reaction:

HCL + Hy0 =5 Hy0h 4+ C17
This reaction is more generally seen in the following form:

HCl ===+ 4+ €17
Tt must be remembered that H' is an abbreviated.sybol and that actually
‘the hydfogen ion is always hydrated iﬁ a watér solution.

Wnen the hydrochloric acid is added to the sample of calcium carbon-
ate aggregate, the hydrogen ion.ffom the hydrochloric acid combines with
the carbonate ion tq form the slightly ionized carbonate ion according to
the folléwing reaction: | )

HY 4+ COy™ == HCO™
As additional acid is added to the solution, the solution becomes saturated
with hydrogen carbonate ions. At this point the hydrogen ions of the acid

being added begin to combine with the hydrogen carbonate ions to form the

slightly ionized and unstable carbonic acid.



BY 4 HCO™ === H2003

With the addition of more acid the solution now becomes saturated with

carbonic acid., VWhen the saturation point is reached, the carbonic acid

dissolves into carbon dioxide gas and water.
H,CO3=5= Hy0 + CO,
The final complete form of the reaction of the hydrochloric acid
ﬁith thegcalcium.ca}bonate compound is the following: |
2iF 4+ (2017) + CaCO3 == H,y0 + COp + Cat 4 (2017)

The end preducts of the leachihg of a carbonzte being water, carbon dioxide

. gas, and a soluble salt,
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EQUIPMENT

Suitable containers for acid leaching
Plastic container to store acid

Balances

Bunsen burner

Tripod stand and wire gauze

Filter paper - (Whatman No 50 - 11 cm)

Buchner funnel - (I. D, - 11 em)
Oven

Dessicators

Aspirator

Evaporating dishes



- ’ . ‘ ‘.\‘ \ )
’Dex‘\\/kjr\on\ (\‘(\\ )(’ke. QﬁY‘Y‘Q«\O\LLQv\AQO&QV\Q\QN‘* R

G&v\eva\, E..Cbuc»»{?\ov\ (cw o} GQ_Q M-Q,“YTC_Q. 'QOrVQ;,
.T"vo\\(b‘ ov [o%L(; \oc&a{- lgie%X
QQAU@'LXOV\ ‘Lo o \u\eo.v Ccva\

\Q_/‘r \6:\03&’ ‘Q= l»oca,cvv W\’-‘—b

| | ‘x=loax
X =Xt b s

-

S Solve for v and bbb o best-lit line by
: Cthe wmedhod of itc:»vL squeves o
| Qec&\ré.s%imv\ of R on X |

dirmxirb =Y, = |

s Tt -9 |

‘ \’\\\V\iW\.\’{—e, "f\'\& FYREN -Q-Q “\L g.%u.c;f&'r}, QQ *‘wg Ac.\/xcj-"l:

,_E_,C’L&L‘D - ¢ D (gd:7) .
Db S vl =©

EN -%-hr\T.X,;:Z\’;, B L';S_Xb-‘»mi)(: = ZQX’LYL)
%o‘v;ns &_‘.9‘, N G’f;\d L) .

o= NLOGYY — XTIy
‘ TONGTX Y - (LX)

X T - LT Y)
N TYE - (s x*

o~

P\ecbvesstm\ of X';;m Y

e s NTOGY) =3V
| N Ly = EYo™

P

Ly ‘} [T ol ‘- S ORI O P O R P




S A VR AT Zv“f; XYL
| NZy - (o)t
: -Qo’rv‘&\&!r;ov\ Coe-f—ﬁ-\c,\e,vc‘r
, : \
R = EM m'] “

R NTOE Y ST TV
Y INe Y- kzxg)‘]tl\ii“c’»""(z‘r’i.)g

fed ',Y=X;,“Y "é,\’-‘(-\%—t;-’"

R = I =% MN-9Y]
| Lxi-9)%] iuu-.fn‘l




DATA AND ANALYSTS
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Sample‘ 1 )
. Part I Part II
Identification __ Pit No, 142
' ) : A B c .
Container No.
1. Tare weight 127.70.é gl 127.70 ¢ g
2, Tars weight + sample 137.95 g ol 614,08 ¢ o
3, Sample weight - oven dry (3=2-1) 10.25 gl 186,38 g g
Evaporating Dish No, - , 1 | -1
L, Tare weight 189,72 g e 189.73g‘ o
5. Filter paper 0.98 g E. 1.00¢ g
6. Dish + filter + residue 191.98 ¢ oll 259,08 o
7. Residue weight (7=6-5-4) | 1,28 ¢ 68,35¢ g
8.. Percent insoyluble residue (8=?/3»X 100) 12.49 % 4 | 14.05% g
Calculation of initial sample weight for Part TT
= 100 grams of residue for Part 1T X 100
Total residue content - Part 1
= 18y X 100 33, x 100 . .
= 800.64 g
Carbonate fraction 8751 %E 4| 85,95% i
Non-carbonate fraction 12.49 % %! 14,059 . g

REMARKS:

Polish Value - 38 & 40 (BPN)

Natural Rock Asphalt

Im_able_to run _grain_size distribution analysis




‘Part 3 - Screen Analysis of Part 2 Residue

Sample 1 S Initial Residue VWeight 49 Aac 4
Identification _ Pit No. 142 © Initial Residue Content 1h.05 %
= No. 200
" Evaporating dish No, v Tare Weight g
+ No, 200 + Tare Weight = g
= g

No. 8 - No. 200

Evaporating dish No, - _Tare Weight ’ g

No. 8 - No. 200 4 Tare Weight = g _
+ No. 8
Beaker No. Tare Weight | g
+ No. 8 4+ Tare Weight = g ,
4+ No. 8 =--. = g

]
o)

TOTAL RESIDUE WEIGHT

-200 g 4
8-200 g ¢
+8 g %

%

TOTAL ‘ g




Sample 2.

N . Part I Part IT

Identification Pit No, 60

o ' A C D

Container No., |
1, Tare weight 128,27 hg ol 128,27 128,28
2, Tare weight .+ sample 138,38 g el 299,62 ¢ 293.02_1
3. Sami;le weight - oven dry (3=2-1) 10,11 £ gl 171.35g 164,78

Evapc&z:-ating Dish No. 2 -« '2 C 2
L, Tare weight 1111.,10 g gl 114,11 ¢ 114,11
5. Filter paper 0.95 & ol| 0.9 ¢ 1,00
6. Dish + filter + residue 121,35 &l gll 259.86 261,48 |
7.- Residue w_eiéht (7=6~5-L) 6.30 ¢ 1ML;81g | 146,37 ¢
8; Percent insoluble residue (8::?/3'}{ 100) ‘62931 g A 8l 514 88,83 ¢

Calculation ofl initial sample weight for—h Part I‘Iv

= 100 grams of résidue for Part IT X 100
Total residue content ~ Part 1
=,-1(g-())-x100=6_1§93% X 100 _
- 16049 g

Carbonate fraction 3769 4 4 150499 11.17 ¢
Non-carbonate fraction 62:31 2 ¢ 84, 514, 88,83 ¢

REMARKS: Polish Valus - 25 (BPN




Part 3 ~ Screen Analysis of Pert 2 Residue

Sample 2D - Initial Residue Weight

146,37
Identification _Pit No. 60 Initial Residue Content 808.83 %
- No. 200 |
Evaporating dish No, __ 2 TarefWei.ght 110,11 g
+ No, 200 4+ Tare Weight =258.70 g
- No, 200 = 146,37 - (258,70 - 114,11) = i.78 &
No. 8 - No. 200
Evaporating dish No. 2 Tare Weight 114.11 g
No, 8 - No. 200 + Tare Weight = 114,66 g
+ No, 8
Beaker No. 2'  Tare Weight 133,90 g
+ No. 8 + Tare Weight = 277.94 g :
+ Noo 8 =-. 277,90 - 133,90 . = ish.oh g
- TOTAL RESIDUE WEIGHT = 146,37 g'
-200 1,78 & 1.1 %
8-200 | 1 __0.55 & 0.3 %
8 1,08 g 82.5 %
TOTAL w6 el 8o %
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Sample 3. .
- ' Part I Part IT
Identification _Pit No. 110
| A B D
Container No.
1, Tare weight ’ | 137,88 vg g g !
2, Tare weight + sample _ 147j79 g g g4 X
3. Sampie weoight - oven dry (3=2-1) ' .9.91 g g g ;
E‘vap&éting Dish No, i 3
L, Tare weight ‘ 191.48 ¢ g g ;
5. Filter pape:r.'. ‘ o 1.01 ¢ g Jd i
6. Dish + filter + residue . 192.89 ¢ e £l g
7. Residue weight (7=6-5-4) ' . i 0.40 ¢ g g
'8. Percent insolubie residue (8=7/3.X 100) , 4,04 4 9 ‘,j‘fz ‘,
Calculation of initial sample weight for Part II
= 100 grams of residue for Part II X 100
Total residue content - Part 1
= %X 100 =L%-.9§h X 100
= __ 275,24 g
Carbonate fraction 95,96 ¢! g 9 ‘.
Non—carboﬁate fraction Lok g 4 4 e

REMARKS:  Polish Value - 20, 24, & 25 (BPX)

No grain size distribution analysis was run on this sample.




Part 3 - Screen Anaiysis of Part 2 Residue

Sample 3 : Initial Residue Weight | g

Tdentification _Pit No. 110 . Initial Residue Content
- No. 200
" Evaporating dish No, __ Tare Weight g
4+ No, 200 + Tare Welght = ‘g
- Yo, 200 = - g

No. 8 - No. 200

Evaporating dish No. - _Tare Weight 5 g

No. 8 - No. 200 + Tare Weight = e
'NO' 8 - No- 200“’= = g
+ No. 8
Beaker No. Tare Weight : ; 4
4+ No. 8 + Tare Weight = | g .
+ NO- 8 =", = £

i
|

TOTAL RESIDUE WEIGHT

-200 g 4
8-200 g g
8 B %
TOTAL _ g . %




Sample L

- Part I Part 1T
Jdentification Pit No. 285
A C
Container No. ‘ )
»1.’ Tare weight 134,93 -g gl 134.93¢ o
2, Tafe welght + sample 10539 g gl 665.07g !
3. Sample weight - oven dry (3=2-1) 10.46 g gl 530.,14g N
E\rapoijating Dish No, o I | | L
L, Tare weight 194,95 & gll 194.96¢ !
5, Filter papef 0.96 2 0.96g j
6. Dish + filter + residue 196,18 & gll _208,26g }
7. Residue weight (7=6-5-1+) 0,258 g 12, Yg .
8. Percent insoluble residue (837/3‘}( 100) 2_749% % 2.33% ‘
Calculation of initial sample weight for Part IT
= 100 grams of résidue for Part IT ‘ X 100
Total residue content - Part 1
= %xmo =%-'9§9x1oo .
= _ _L016.06 i:4
Carbonate fraction 97,51% ! % 97.67% ‘
‘Non-carbonate fraction 2.494 % 2.33

REMARKS: __Polish Valne = 33 (BPN)




Part 3 - Screen A.nalysis of Part 2 Residue

Sample ' Ic Initial Residue Weight 12,3 g
Identification Pit Mo, 285 Initial Residue C‘o‘vntent 2.33 %
- No. 200
Evaporating dish No, L Tare Weight 104,96 g
+ No, 200 + Tare Weight & 200.40 g ,
- No, 200 = 12.34 - (200.50 ="794.95) = 6.90 g
No, 8 ~ No, 200
Evaporating dish No. 4  Tare Weight 194.95 g
No., 8 -~ No. 200 + Tare Weight = 195.63 g
‘No. 8 - No. 200 = __ 195,63 - 191.93 - 0.67 &
“+ No, 8
Beaker MNo. L' Tare Weight 0.0 . g
+ No. 8 + Tare Weight = ol 78 g .
+ Noo 8 =-_._ 9W,78 - 90,01 = L7782

TOTAL RESIDUE WEIGHT

-200 . 6.90 g 1.3 %
8-200 | 067 g|__o4 %
+8 - L,77_8 0.9 %
TOTAL | 129 ¢ 2.3 %




|

I

REMARKS: ___ Polish Value -36 (BEN)

Sample 5
: Part T Part II
Identification Pit Ho. 284
, A B C D

Container No. ‘
1, Tare weight 13332 ¢ Al 133.32 5 133.33 ,
2. Tare welght + sample, 1k, 52 g ol 284,70 ol 284,30
3. San&ple weight - oﬁven kdr;y’ (3=2-1) 11.20 g g 151,38 g 150Q97 g

Evaporating Dish No. 5‘ 5 5 i
L, Tare weight 193.39 g g 193,140 ol 193.40 4
5. _‘F.ilter paper 7 0.99 g g Og95g 1,00
6. Dish + filter + residue 202.9% g| - ol 324.82 o 321,82
7.- Residue weight _,(7:6-5-&) | 8. 55 | gll 430,47 ol 127.42
-8; Percent inéolub]ie fesidue 77(8:7/3'X 100) . __76.43 4 | 4 86,19 4 84 b0 ¢

.Calculation of initial sample weight for Part I.I-

. = 100 grams of residue for Part II A X 100
Total residue content ~ Part 1
= "1(%? X 100 =7—é%%3 X 100 .
= 130.84 ¢

Carbonate fraction 23,57 %: 4l 13.81% 15.50 g
Noh«,carbonate fraction 76.43 ¢ ;%1! 86-1920{, 8410 ¢




Part 3 - Screen Anaiysis of Part 2 Residue

Sample | &D | Tnitial Residue Weight  127.L2
Identification _Pit Vo. 284 " Initial Residue Content 8l 10
- No. 200°

Evaporéting dish No. 5 Tare Weight jq"gl.b,() g

+ No. 200 + Tare Weight = 317.40 B

- No, 200 = _ 127,42 = (317,60 = 193.10) “ = 3.30

No. 8 - No. 200

Evaporating dish No. 5 Tare Weight _4193.,b0 g

No., 8 - No. 200 + Tare Weight = 1ai..70 g :
‘No. 8 = No. 200 = _19h,70 ~ 193,40 ‘ = 1,30
"+ No, 8
+ Beaker No. 5t Tare Weight 133.22 g
+ No. 8 + Tare Weight = 256,04 g .
+ No. 8 = 256,0b - 133.22 = 122.82
TOTAL RESIDUE WEIGHT = 127,42

-200 | | 3.30 g 2.2 4
8200 o 1.0 g|_ 0.9 %
+8 ’ 122,82 g 8l.4 4
TOTAL | 127,42 g shl 4




Sample 6

: Part I Part II
Identification __Pit Wo. 79 7
, A C ‘D
Container No,
1. Tare weight 138,90 “g gl 138,90 g 138.91 ¢
2, Tare welght 4 sample 149;05 g | , 3%.88 gl 394,09 ¢
3. Sample weight -~ oven dry (3=2-1) 10.15 & g 2'55._98 gl 255,18 o
EQapor‘ating Dish Né. _6 6 ) [
Lk, Tare weight 195,34 & gll 195,38 gl 195.35 ¢
5. Filter paper 0,96 & g 0,98 gl 1.00 o
6. Dish + filter + residue 200,35 £ g 337.46 g 314,09 o
7 Residué weight (7=6-5-4) » :11505 g g 114»1.O$+g 117,78 ¢
8. Percent insolubie r:res’idue (8:7/3.}( 100) | éggqo g % 55,10 | l'ké.llk 4
éalculation of initial sample weight' for Part IT
- 100 .grams of residue for Part II X 100
Total residue content - Part 1
- _.’(:%c)’_ X 100 =3iv.i‘go % 100 "
= 250,60 g
Carbonats fraction £0.10 % 4l uy,00% 53,86 4
Non-cafbonate fraction 39.90 4| A 55,104 b6,14 ¢

REMARKS:

Polish Value - 36 (BPN)




Part 3 - Screen Ana]ysis of Part 2 Residue

sample ' 6D | | . Initial Residue Weight _ 117.74
Identification _Pit MNo. 79 . Initial Residue Content L6, 1k
- NOQ 200
Evaporatlng dish No, 6 Tare Weight ’ ~19‘5'--. ’3'5 g
g" 88 70
+ No. 200 + ’I‘are Weight e 307 55 e '
~ No, 200 = 117, 74 - (307.55 - 19).35) + (89.53 ‘=) 6.37
- -88.70)

No. 8 - No. 200

Evaporating dish No. 6 Tare Weight _ 195.35 ¢

No. 8 - No. 200 + Tare Weight = 227.36 g
No., 8 - No. 200 = 227,36 - 195,35 - 32,01
+ No. 8
Beaker No. _6"' Tare Weight 132,19 g
+ No. 8 4+ Tare Weight = 211,55 g :
4+ No. 8 =--. 211,55 - 132,19 = 79.36
= 117,74

TOTAL RESIDUE WEIGHT

-200 68| ___ 2.5

%
8-200 | | A 32,01 g | 12,6 %
B0 | 79.% g 3.1 %
TOTAL o 117,70 g 46,2 %




i
1

!

Sample. 7
' : ; Part T Part IT
Identification Pit No. 291
. ' A B - C o
Container No.
17. Tare weight 132.18 -g gl 155,91 ¢ :
2, Tars welght + éample 12,28 g 743,67 o I
3. Sample weight - oven dry (3=2-1) 1o,iQ, g gl 587.76 ¢ :
ﬁaporating Dish No, / 7 | 7
L, Tare weight 115.01 & gl 115,41 ¢l - £
5. Filter paper | 0.98 8 4 | 0.9% ¢ £
6. Dish + finlter + residue 117,62 & g 176.25 o c
7. Residue weight (7=6-5-4) ) 1,23 gl 59.88 ¢ g
8. Percent insoiubie residue ' (8=7/3.X 100) 12.18 4| | 10,19 g
Calewlation of initial sample weight for Part IT
= 100 grams of residue for Part IT ' X 100
Total residue content - Part 1
= .%%%'X 100 21%%%8 X 100 .
= 821.01 g
Carbonate fraction 87,82 4. i 89,81 % ¢
Non—-carbor;ate fractionf 12,18 % g 10,199 ¢

REMARKS:

Polish Value - 34 (BPN)




Sampie

-‘NO. 2

No., 8

+ No. 8

oo Tnitial Residue Weight £9.88
Identification Pit No, 201 | Initial Residus Content 10,10
00
Evaporating dish No, 7 Tare Wéight ;_115941 g
+ No, 200 + Tare Weight = 153.92 g S
- No, 200 = _59.88 - (153.92 - 115.41) = 21.37...8
- No. 200
Evaporating dish MNo. 7 Tare Weight 115,41 g
No. 8 - No. 200 + Tare Weight = 124,67 I3
No., 8 - No. 200 = 124,67 ~ 115,41 = 9:,26. &
Beaker No, _i5A Tare W%ight 123,97 B g
+ No. 8 + Tare Weight = 153,22 . g :
= 59,88 _ &

Part 3 - Screen Analysis of Part 2 Residue

~ TOTAL RESIDUE WEIGHT

-200

8-200

TOTAL

21.37 & 3.6 %
9,26 g 1,6 %
29.25 g 5.0 %
59.88 g 10,2 %




Sample 8 .
. Part I Part II
Identification _Pit Wo. 296
. » A

Container No,
1, Tare weight 133.91 ¢ g g i
2, Tare weight 4+ sample 14 .00 ¢ = g g
, , | , |
3. Sample weight - oven dry (3=2-1) 10,49 g o o

Evaporating Dish No. IS - 8
L, Tare weight 197,70 ¢ g g g
5. Filter paper 7 0.97 ¢ 5 g o
6. Dish + filter + residue 198,90 g g % o
7.- Residue weight (7=6-5-4) 0 0.23 g g
8. Percent insoluble residue (8=7/3-X 100) 2,19 % % 4

Calculation of initial sample weight for Part II

. = 100 grams of residue for Part II
Total residue content - Part 1
100
= 1566,20 g

Carbonate fraction 97,81 % 4 4 i
Non-carbonate fraction 2.19 % %I 4 %
REMARKS: Polish Value - 38 (BPN)

Mo erain size distribution analysis was run on this sample,
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/ Part 3 - Screen Analysis of Part 2 Residue.

Sample 8 - Initial Residue Weight _ g
Identification _Pit Mo, 296 Initial Residue Content %
had NOQ 200
~ Bvaporating dish No, | Tare Weight g
+ No, 200 + Tare Weight = e
- No, 200 = = g
No, 8 - No, 200
. Evaporating dish No.  ° Tare Weight g
No., 8 - No. 200 4 Tare Weight = g
No, 8 - No. 200 = = g
‘ + No. 8
Beaker No. Tare Weight | g
+ No. 8 + Tare Weight = g
+ No, 8 =~ _ - = £
. TOTAL RESIDUE WEIGHT = g
-200 e g
8-200 g g
' 8 g %
TOTAL g .9




|

Sample‘ 9

: Part T Part II
Identification Pit No., 290
. A B c -
Contéiner No.
i. Tare welight 138,00 g gl 138,00 ¢ L
2., Tare weight + sample | iLB8,22 g ol 534,64 ‘ S
3. Sample weight - oven dry (3=2-1) 10,22 g g 3'96.611' g I
Evaporating Dish No, 9 9
k. Tare weight 113.82 ¢ gl| 113.82 gl £
5, ’Filter paper 0.92 g o 0.98 ¢ g
6. Dish 4 filter + residue 117,98 ¢ &l 298,00 o g
7. Residue weight (7=6-5-4) | 3,24 183@0 g F
8. Percent-insolubie residue (8=7/3.X 100) 31.»70 % gl 46,19 4 5
éalculation of initial sample weight for Part II
= 100 grams of fesidue for Part IT i X 100
Total residue content - Part 1 7
=.%x 100 =3%‘.9'30X1°° .
= 315.45 e
_Carbonate fraction 68,30 %! . j 53.814 _-.:5
Non-carbonate fractioﬁ 31,70 % G 46,199 5

REMARKS:




Part 3 - Screen Analysis of Part 2 Residue

i
i
i
|

Sample __ 9C . Initial Residue Weight 183,20

g
Tdentification _Pit No., 290 Tnitial Residue Content n6.19 %
- No, 200° |
Evaporating dish No. ___ O _ Tare Weight 113.82 g
+ No, 200 + Tare Weight = 292,01 g |
- Yo, 200 = __183.20 - (292,01 - 113.62) - 501 &
No, 8 - No. 200 _
Evaporating dish No. 9 Tare Weight _113.82 g
No. 8 - No. 200 + Tare Weight = 121:57- g
No, 8 = No. 200 = __ 121.57 - 113.82 = 7:75 8
+ No., 8
Beaker No, 9! Tare Weight 138.01 F3
+ No. 8 4 Tare Weight = 309,35 g S
TOTAL RESTIDUE WEIGHT =  183.20 g

-200 | 5,01 g 1.5 &
8-200 - 1 _7.75 ¢ 1.9 &
48 | 1704 g L2.6 %
TOTAL ‘ 183,20 g u5.8 4




Sample 10 :
o ' Part T ‘Part II
| Identification Pit No., 295
. A B : C

Container No. '
B . , : ~ : 138,02,
1, Tare weight ’ : 137.54 g » gl 137.40 ¢
L : - D
2, Tare weight 4+ sample T 17,72 g gl 698.00 ¢
’ | - _ 55016,
3. Sample weight - oven dry (3=2-1) , 10,18 g 560,60 g

Evapdxjating Dish No. A - 10 : 10
L, Tare weight ' ' 191.25 g gll 191.25 ¢

; o | ~ 0.90
5. Filter paper = ' 0.98 g g 0.3 ¢
6. Dish + filter + residue T T 192,70 gl ol 219,34 ¢
7. Residue weight (7=6-5-4) ' 047 g gll 26,26 ¢
8. Percent insoluble residue (8:7/3.}( 100) b2 ¢ 4 2.36 4

Calculation of initial sample weight for Part 1T
-~ 100 grams of residue for Part IT 4 44,
Total residue content - Part 1
100 .
?WX100=%FQg.2XiOO . e .

Carbonate fraction 95,38 %! 4l 97.64%
Non-carbonate fraction | b,62 £ 4 2.36%

~ . REMARXS: Polish Value - 33 (BPN)




Part 3 - Screen Analysis of Part 2 Residue

y
/

Sample 100 Initial Residue Weight 26.26
Idéntifica‘bion Pit No, 295 Initial Residue Content 2.2.36
) - NO- 200 )
Evaporating dish No, 10 Tare Weigh’c _ 16’142% g
4 No, 200 + Tare Weight = ___ g ~
- No, 200 = __ 26,26 = (0,18 + 0,16) = 25,92
No. 8 - No. 200
Evaporating dish No. 10 Tare Weight 191,25 . g
No. 8 - No. 200 + Tare Weight = _ 191,43 g
No. 8 - No. 200 = __191.43 - 191,25 = 0.18
+ No. 8
Beaker No. __ 10 Tare Weight _ 191,25 g
+ No, 8 4 Tare Weight = __ 191.41 g )
4+ No. 8= 19101 — 191,25 - 0.6
TOTAL RESIDUE WEIGHT = o o6,

-200 : | 25,92 8 2.5 %
‘8'-200 | : 0,18 & 0,0 %
+8 | 0.16_ & 0.0 %
TOTAL 26,26 & 2,5 %




Sample 11

Part I

‘Part

Identificatign Pit No. 19 H
: ’ A C S
Containef No. |
“1. Tare_weight 146,98 g gl 146.98 ¢ ¢
2, Tare weight + sample | 157.72 & £ 1L’+'7.'72i g £
3, Sample weight - oven dry (3=2-1) 10,74 & 300,74 F
Ex%a;l)orating Dish No. ’ 10 10
L, Tare welght 128,49 g gll 128,49 gl g
5¢ Fllter paper : 0,98 ¢ o 0.99 g ¢
6. Dish + filter + residue 133,62 g g 287.24 g £
7.. Residue weight (7=6-5-1) | b5 el 157,76 ¢ s
8; Percent Finsolubie ;esidue (8=7/3-X 100) 38,60 % Gl 52,46 q
Caloulation of initial sample weight for Part IT
. = 100 grams of residue for Part IT ]
Total residue content - Part 1
=1(%%xioo—81% X 100 .
= 258.'22 £
Carbonate fraction 61.35 %! AT "1
Non—carbor'xate fraction. quéz_v,:uj;ﬁ ' 4 52,46 4 )

REMARKS: Polish Valus - 25 (BPN)




Part 3 - Screen Analysis of Part 2 Residue
' - X

|

R

Sample ' 11ic | Initial Residue Weight 157,76
Identification Pit No, 19 ‘ Initiai Residue Cvo‘ntent 52 L6

- .NOo 200

Evaporating dish No, 11 Tare Weight _ 128,49 g

+ No., 200 + Tare Weight e 27'7.79 g
~ No, 200 = 157.76 - (277.79 - 128,49) = 8.60
 No, 8 - No, 200
Evaporating dish No. 11 Tare Weight _ 123,40 g
No, 8 - No. 200 +A'Tare Weight = 133,99 g
__No, 8 - No. 200 = _133,99 - 128,110 = 550
4 No; 8
Beaker No. _11' Tare Weight 83,42 g
+ No. 8 + Tare Weight = 227.08 g ‘ :
+ No. 8 =-. 227,08 - 83,42 = 143,66
TOTAL RESIDUE WEIGHT = 157.76
-200 8.60_g 2,9 %
8-200 | 5,50 gl 1.8 %
48 : 143,66 g b7.8 4
TOTAL 157,76 ¢ 52,5 %




Sample -1z

S Pért I "Part II
Identification Pit No. A2 '
S A c D
Contéingr Nq, . | .
1.7 Tare weight 100,42 hg gl 140,22 o 140,44 ¢
‘2, Tare weight + sample 150.551 g el 293.75 ¢ 295430 ¢
3. Sample weight - oven dry (3=2-1) 10,08 g gl 153,33 ol 15486
Evapoféting Dish No. 11 11 11
L, Tare weighﬁ 122.03 ¢ gll 122.03 o  122.03
5. Filter papef 0,95 ¢ g 0.98 gl 0.98 &
" | 6. Dish + filtér‘+ residue 132.38 g gll 273.18 ol 273.62
7. Residue weight 7(?=6~5-u) 19,@0 150.1? o 150,61
:8. Percent insolubiefresidue (8=7/3-X'100) i 93.25 97.9% ¢ 97.26
Calculation of initial sample weight for Part II
= 100 grams of résidue for Part IIAY
Total residue content - Part 1
= '1(%? X 100 ,=9%?€§5 X 100 .
= 107,24 g
_Carbonate fréction 6.75 % A 2,06 % 2Q74 i
Non-carbonéte fraction 93,25 % %! 97.94 % 97.26 ¢

REMARKS:

Polish Value - 44  (BPN)




oo )
Part 3 - Screen Analysis of Part 2 (Residue

Sample 12D - ~ Initial Residue Weight ___ 150,61
Identification _Pit lNo. 42 " Initial Residue Content 97,26
~ No. 200

. Bvaporating dish No, __ 12 _ Tare Weight _122.03 g

+ No. 200 + Tare Weight = 272.22 s '
- NO. 200 = 150661‘" (272522 - 122.03) A:: O"LLQ &

No, 8 -~ No. 200

Evaporating dish No. 12 Tare Weight 122,03 g

No. 8 - No. 200 + Tare Weight = 122,25 g v

No. 8 - No. 200 = 122,25 - 122,03 = 0.22_ 8
+ No. 8
Beaker No. _ 12° Tare Weight 8(3»&7'7 g
4+ No. 8 4 Tare Weight = _ 239,74 g ‘

+ No. 8 = 23970 - 89,77 = 19,97 &
TOTAL RESIDUE WEIGHT = 150.61 g

-200 0.b2 g 0.3 %

8-200 ‘ 1022 g 01 %

+8 ' 149,97 g 96,9 %

TOTAL . | 150,61 g 2.3 %




Samzﬂér 13 |
L : Part I Part II
Identification _Pit No. 20 .
A B c .
Container No. |
| 1. Tare weight ‘ ' 14543 .g gl 15,43 ¢
2. Tare weight + sample L 156,13 g 303,52 ¢ .
3. Sample weight - oven dry (3=2-1) ’ 10,70 gl gl 158.09 g
| Evaporating Dish No. ’ e 12 | 12‘.
L, Tare weight - : . 187.35 g egll 187.35 ¢ K
5 Filtép paper - . . o 0.97 & g 0.95'g I
6. Dish + filter + residues | N 1é5.18 e g 335;17 P | ¢
7. Residue weight (7=6-5-4) ‘ ’ 6.86 g | gll 146.87 ¢ ¢
8. Percent insoluble residue (8:7/3‘X 100) _6h.11 g 92.90 4 ¢
Calculation of initial sample weight for Part II
= 100 gréms of residué for Part IT X 100
- Total residue content - Part 1 »
%%C))‘ X 100 =6531%Q1 X 100 . .
= __155.98 £ |
Carbonate fraction B 35,89 % g 7.109 7
Non-carbonate fraction ‘ ‘ 611 4 Gl 92,909 - y

REMARKS: Polish Value - 25 (BPN)




Part 3 - Screen Analysis of Part 2 Residue

146,87

Sample ___ 13C . Initial Residue Weight
Tdentification Pit No. 20 Initial Residue Content 92.90
- Yo, 200°
Evaporating dish No. 13 Tare Neight 187.3_5 g
+ No. 200 + Tare Weight = 334,00 g = |
No. 8 - No. 200 _
Evaporating dish No. 13 Tare Weight 187.35 &
No. 8 - No. 200 + Tar‘e.Weight = 189.23 g :
No., 8 - No. 200 = _ 189,23 - 187,735 = 1,88
+ No. 8
Beaker No. __13' Tare Weight- 1o,y g
4+ No. 8 + Tare Weight = 285.21 g :
+ Noe 8 =--. ] 285,21 ~ 1Lo LL = bl 77
TOTAL RESIDUE WEIGHT = 146,87
-200 0.22 g 0.1 %
8-200 1.88 g 1,2 %
+8 144,77 g 91,6 %
TOTAL 146,87 g 92.9 %




|

Sample 1L .

Part T

‘ Part IT
Identification Pit No. 292 » ,
: A c D
Conf,ainer No. -
11 Tare weight 158,37 € gl 158,37 g .
2, Tare weight + sample 71‘1{_;165;61 g gl 742,12 ¢
3. ' Sample weight - oven dr;y (3=2-1) 10,,2@ £ g 583.75 g
Evaporating Dish No.‘ o }' 13 ) . 13 -
L, Tare weight 191.26 ¢ gll 191.26 ¢
L 0,96
5. ‘ Filter paper 0,96 g g 0.97 ¢
6. Dish + filter + residue 193.62 g el 291.65 ¢
7.~ Residue weight (7=6-5-4) 4.0 ell 98.46 g
.8; Percent insoluble fesidue (8:7/3-}{ 100) i3a67 % j 16,87 %
.Calculation of initial sample weight for Part II
. = 100 grams of residue for Part iI | X 100
Total residue content - Part 1
= T8y X 100 =1-31:‘3§7 X 100 .
=__731.53 B
Carbonate fraction 86.33 %' 4l 83.13%
Non-carbonate fraction 13.67 ¢ 4| 16.87 4

REMARKS: Polish Value - 30 (BPN)




Sample 14c 98.46
Identification _Pit No. 292 Initial Residue Content 16.87
- No. 200°
Evaporating dish No, 14 Tare Wbight B .191.26 g
+ No. 200 + Tare Weight = 269,67 g -
- No, 200 = 98,46 — (269,67 - 191.25) = 20.15
No. 8 - Nos 200
Evaporating dish No. 14 Tare Weight 191,26 g
No. 8 - No. 200 + Tare Weight = 202,76 g '
‘No, 8 - No. 200 = _ 202,76 - 191.26 = 11.50
+ No; 8
Beaker No. _14' Tare Weight 00,01 &g
+ No. 8 + Tare Weight = 156,82 g -
+ No, 8 = 156.82 - 90,01 = 66,87
TOTAL RESIDUE WEIGHT = 98,46
-200 20.15 ¢ 3.4
8-200 11.50 g 2.0 %
+8 66.87 g 11.5 ¢
TOTAL 98,b6 g 16,9 4

Initial Residue Weight

Part 3 - Screen Analysis of Part 2 Residue




Sample  , 15.

: Part IT

" Part I
Jdentification Pit No. 293
, A B c D
Conﬁaine;- No. : Al, , ,
1. Tafe weight 155,94 hg 90.,01. o 155;9& gl 155.9%
| 2. Tare weight + sample 165,90 g 100,25 gl 307.44 gl 306,29
3; Sample weight - oven dry (3=2-1) 10,00 g 10.20 o] 151.50 ¢ | 150.35
7 | Evapofélting Dish No, 15 ) i5¢ .15i | 15
4, Tare weight 103.53 gl 124,00 gl 193.53gl  193.53
5, Filter papef : 0.97 ¢ 0.99 g O.%g 1,00
6. Dish + filter + residue 203.58 gl 134.63 gl| 34550 3456
7. Residue weight (7=6-5-U) | 9,08 ¢ 9.6 g 150,08 ¢ | 150,01
8. Percent insoluble residue (8-7/3 X 100) 00.80 4|  oban 4l 99.054  99.77
, .
Calculation of initial sample weight i‘or-“ Part IL
= 100 grams of résidue for Part II X 100
Total residue content - Part 1
= -1(%% X 100 =911£—%J( X 100 .
= 106,22 g
‘ Car'bona%,e fraction 9.20 %! 5.86 9 0.95% - 0.23°
Non—carboﬁate fraction 90,80 % M il H 99,05% 99.77 ¢

REMARKS: Polish Value - 24 (BPN)




Part 3 - Screen Analysis of Part 2 Residue

Sample 15D : Initial Residue Weight l 150,01
Tdentification Pit Yo, 293 - Initial Residue Content 99,77
- No. 200°

Evaporating dish No. _15 _ Tare Weight 193,55 g

+ No, 200 + Tare Weight = 33, 56 g

- No. 200 = 150,01 - (343.56 - 193.55) = 0.02
No. 8 - No, 200
Evaporating dish No. _ 15 Tare Weight _ 193.55 ¢
No. 8 - No. 200 + Tare Weight = 193,59 g :
‘NO. 8 - No: 200.= 193.59 e 1032 55 o= O‘_O?
+ No, 8 |
Beaker No. 15' Tare Weight 131.96 g
+ No. 8 4+ Tare Weight = 281,92 g o .
+ NOo 8 =- . ?,81;92 - 131:96 ‘ = 14@.96
= 150,01

TOTAL RESIDUE WEIGHT

-200 ' 0.02 & 0o %
8-200 | oo 0.03_ & 0,0 %
48 ' 149,96 g 9.8 %

TOTAL '. 150,01 & 99.8 %




Sample 16

v Part I Part II
Identification _Pit No, 68 , :
- A - C D
Container No. B '
1, Tare weight 157,91 g gl 157.92 g g
2, Tare welght + sample 168g§6 g gl 784,16 o - s
3, Sample weight - oven dry (3=2-1) 1045 ¢ 626,24 ¢ o
Evapéréting Dish No, 16 16
L4, Tare weight 179.85 g gl 179.85 ¢ £
5, Filter papef | 0.95 g 0.97 ¢ £
6. Dish + filter + residue 182,72 gl gll 315.28 gl g
7. Residue weight (7=6-5-1) - 1.92 ;3!;».;46 g | >g
8. Pércent insoluble residue (827/3.}{ 100) _18.37 % Gl 21.b7 g @
Calculation of initial sample weight for;Pa»rt 11
= 100 grams of résidue for Part IT X 100
Total residue content - Part 1
=_1(%%11oo-,-181.°_;3_97 % 100 .
= Sl 36 £
Carbonafe fraction 81,63 % 4l 78,53 % :
Nonfcarboﬁate fraction 18,37 %l %! 21.7 4 g

REMARKS: .

Polish Value -28 & 27 (BPY)




Part 3 - Screen Analysis of Part 2 Residue

Sample __1AC - Initial Hesidue Weight 134,46
Id‘.entification Pit No. 68 | Ini‘tialARes‘idue Chnten"c 21,47
- No. 200 A
Evaporating dish No, 14 Tare Weight 170.85 g
+ No. 200 + Tare Weight e | 209,00 g .
- No. 200 = _ 134,46 - (299.91 -~ 179.85) = 14,82

No.‘8 ~ No. 200

Evaporating dish No, 16 Tare We:a‘.,ght' 179.85 g
. No. 8 - Nos 200 + Tare Weight = 188, 31 \ g
No, 8 - No. 200 = ___ 188,31 - 170,85 - = 8,46
+ _I_\!oQ 8’ _
Beaker No. __ 16" Taré.‘Wei‘ght 156,18 4‘ g
4+ No, 8 4+ Tare Weight = 26%.10 g

+ o 8 o 268,10 = 15553 = 11162

* TOTAL RESIDUE WEIGHT 134,14

8-200 |__ 8.5 ¢ 1,3 %

8 . 1 111,62 ¢ 17,8 %

TOTAL = 134,86 & 21.5_ %




Sample | 17
- Part I Part IT
Identification Pit Yo. 61
. . A C D
Container No. , |
i; Tare weiéhtv 155.89 Ng gl 155=9d I o
2, Tare weight + sample 165,99 é o 610.BQ I p
3. Sample weight - oven dry (3=2-1) 10,10 g gl| 451460 o | 2
Evaporating Dish No. ’ 17 | 17 -~
L, Tare weight 193,53 g gll 193.54 ¢ g
5. Filtér-paper _ 0.95 g g 0»98Ag : P
6. Dish + filter + residue 106,75 & ol 3ot Gl .
7+- Residue weight (7:6—5-&) 2,27 175-59 g : K:
8; Percent insoluble residue (8=?/3'X 100) ( 22,48 % 4 38-6§ g
Calculation of initial sample weight for Part II
= 100 grams of residue for Part IT
- Total residue content - Part 1
= -1(%% X 100 =2%%O;8 X 100 .
= LLL, 84 g
| Carbonate fraction .52 Bl Bl 61.37% :
Non-carbonate fraction 22,48 % | %g 38,639 g

REMARKS: __ po1ich Value 30 (BPI)




Part 3 - Screen Analysis of Part 2 Residue

Sample 17C _ Initial Residue Weight 175.59

Identification Pit No. A1 ' Initial Residue Content . 38,63
- No. 200

Evaporating dish No. 17  Tare Weight 193,54 g

+ No, 200 + Tare Weight = 355.°4 g - ;
- No, 200 = _175.59 - (355,50 - 193.51) = 13.29

‘No. 8 - No, 200

Evaporating dish No. _ 17 _ Tare Weight _ 103,54 &

No. 8 - No. 200 4 Tare Weight = 203,82 g

‘No. 8 - No. 200 = __ 203,82 - 193,54 = 10.28 ¢
4+ No. 8 _
Beaker No. ; 17! Tare Weight _133.32 ' g
+ No. 8 4+ Tare Weight = 285 24 g : :
+ Noe 8 = 28534 - 133.32 = 152,02
TOTAL RESIDUE WEIGHT =  175.59

-200 13.29 gl___ 29 %
8-200 1 _10.28 ¢ 2.3 %
8 , 152,02 g 33.h 4
TOTAL ‘ 175,50 | _ 3.6 %




Sample 18

: : Part I ‘Part IT
Identification _Pit No, 259
. o A C o
Container No. : |
1. Tare weié‘nt 156,82 "g_ o 156.82 ¢
2, Tare weight + sample 167.14 g P 780,26 o P
>3. Sample weight - oven dry (3=2-1) 10.32 g ol 623,44 ¢ £
Evaporating Dish No. ' 18 i 18
L, Tare weight 168, 20 ¢ gll 168,20 ¢ g
5. Filter paper 0.97 ¢ 0.95 g 2
6. Dish + filter + residue 1'6'9'.‘95 24 o 218.19 o 0
7. Residue weight _(7:6-5—-&) . 0.78 ¢ g U9.0%} g 0
8. Percent 'insolubie residﬁe (8::?/3-)( 100) " 7.56 % % 7.87 4
"Calculatior‘l of initial sample weight for Part II
= 100 grams of residue for Part IT - X 100
Total residue content - Part 1
‘.%X100=§1—f’—596x100 .
= 1322,75 £
Carbonate fraction o2.uly % 4l 92,13% 4
’Non-garboz;ate fraction .56 % % 7,87 9 g

REMARXS:

Polish Value - 27 (BEN)




/ . o '
! Part 3 - Screen Analysis of Part 2 Residue

Sample 120 Initial Residue Weight __ no.0L g
Tdentification _Pit Yo, 259  Initial Residue Content ey %
- No. 200

Evapbréting dish No. 18  Tare Weig;ht 168,20 g

# No. 200 + Tare Veight = 197.65 EEE
haet NO. 200 =‘ Ll'glOb' - (197.65 - 168.20) A= 19.65 m&

mq

No.. 8 - No. 200
Evaporating dish No. _ 18  Tare Weight

168.20 &

No. 8 - No., 200 + Tare Weight = 179,50 =3

4+ No. 8
Beaker No, 18¢ Tare Weight 155,20 ' g
+ No. 8 + Tare Weight = 173.29 g -~ :
4+ No. 8 = 173.29 = 155.20 = 18,00 ¢

Lo, 0k g

~TOTAL RESIDUE WEIGHT

-200 19,65 g 3.2 4

8-200 _ 11.30_ &g 1.8 %
8 18,09 g|__ 2.9 %

TOTAL 49,04 g 7.9 %




|
[
!

Sample 19

REMARKS: Polish Value - 39 (BPN)

. Part I Part II
Identification Pit Ho., 2382
| A c .

Container No,
1, Tare weight 137,86 Ag gl 137.85 g £
2, Tare weight + sample 8,64 g 708.50 g £
3. Sample ﬁeight - oven dry (3=2-1) 10,78 & gll 570.65 P: 2

Evaporating Dish No. 15 | 15
L, Tare weight 193.50 ¢ gl 193.52 ¢ g
5, Filter paper . 0,89 ¢ _0-929; g
6. Dish + filter + residue 196,77 & gll 319,48 ¢ o
7. Residue weight (7=6-5-1) 2,38 g 125,04 g P
8. Percent insolubgte residue >(8=7/3»X 100) 22.08 % 21,91 9 -4

Caleulation of initial sample weight for Part II

o 100 grams of residue for Part II y 414
Total residue content -~ Part 1
= % X 100 =2—2179§8 X 100 .
= 452,90 4

Carbonate fraction 77.92 %! 9 78,09 % i
Non-carbonate fraction 22,08 % G 21,919 B



/ Part 3 ~ Screen Anslysis of Part 2 Residue

Sample 19¢ | ‘ Tnitial Residue Weight 125,04

g
Identification _Pit No, 282  Initial Residue Content 21.91
Evaporating dish No. 15 _ Tare Weight _ 1‘9'3.52 g
£ No. 200 + Tare Weight « 277,28 g ,
- No, 200 = __ 125,04 - (277,28 - 193.52) = hi.28 &
NO.." 8 - NO. 200 ) _ )
- Evaporating dish Mo, 15 _ Tare Weight _ 103,52 g
No, 8 - No. 200 + Tare Weight = 271,88 g
No, 8 - No. 200 = _ 271,88 - 193,52 = 73.% &
"4+ No, 8
Beaker No. X Tare Weight 89,758 g
4+ No. 8 + Tare Weight = oL, 75 g )
+ No. 8 = _ 94,75 - B9.75 = 5,00 &
.TOTAYL. RESIDUE WEIGHT = 124,64 g

-200 | 41,28 g 7.2 %
8-200 8.% & 13.8 %
+8 ' 5,00 gl 0.9 %
TOTAL 126,60 g| 21,9 4




‘- - ' Part I Part IT
Identification Pit No. 50 _ i ¢
. i : A . B C
Containsr No¢ o :
1, Tare welgnt = 133,30 & gl 133.29 ¢
2. Tare welght + sample , 146,68 é pll 256,00 g
3. Sample weight - oven dry (3=2-1) 13,38 g ol 122,71 ¢
’JEvaporating Dish No. ' I ‘ 5 5
L, Tare weight . | . ’ 193,38 g o 193,38 g
5. Filter paper - o 0.96_g Bl 092
6. Dish + filter + residue | | 26?,12'Ag g 315a50
7¢- Residue weight - (7=6-5-4) 7 12,78 g 121.20 g
8; Percent insolubie residue (8=7/3AX 100) _95.52 % 4l 98,77 &

Calculation of initial sample weight for Part II

100 grams of residue for Part 1T X 100
" Total residue content - Part 1

- 100 100 '
= X 100 = 1¥¥ X 100 .
®) 95.52 | |
= 104,69 g
Carbonate fraction by % 4l 1,239
Non-carbonata fraction_ ' 95,52 % %! 03,77.%

REMARKS: __Polish Value - 35 (BPN)

N




Part 3 - Screen Analysis of Part 2 Residue

|
/
/

Sample __ 20C = Initial Residue Weight _ 121,20
Idéntification Pit No. 50 Initial Residue C‘o_ntent 983,77
- No. 200

Evaporating dish No, 5 Tare Weight -19;3'». '3?3 g

+ No. 200 + Tare Weight = 314,20 g

Z No. 200 = 121.20 - (31120 - 193.38) = 0.338

No. 8 - No. 200 _
Evaporating dish No. 5 Tare Weight _193.38 g

No., 8 - No. 200 + Tare Weight = 194,20 £

IIOQ 8 - NO. 200.= 194020 - 19303% = 0182
+ No. 8 ,
Beaker No., _19  Tare Weight _ 133.20 g
4+ No. 8 + Tare Weight = __ 253.18 g :
4+ No. 8 = __253.18 = 133.20 =___119.98
TOTAL RESIDUE WEIGHT = 121,18
-200 o 0,40 _E 0.3 %
8-200 | {_o0.82 g|__-07 %
+8 119.98 g 97.8 %
TOTAL 121,20 gl __93.8 %




(BPY)

REMARKS: Polish Value - 39

Sample | 21 . A
: o Part I “Part IT
Identification Pit No, 278
. A C
Contéiner No.
1. /Tare weii;ght . 7 137.52 “g g 13?;’5:1151 :
2, Tare welght 4+ sample 147 .BO g | el 206,18 gl f
3. Sample weight - oven dry (3=2-1) 10.33 g gl 153,67 ¢ ;
Evapoiéiting Qj.sh No. ’ 6 6 f
4, Tare weight 195.32 g gl 195,32 ¢ £
: 5.' Filter papef 0.88 g 0,92 ¢ ¢
6. Dish + filter + residue 205,78 g gll 349 .24 ¢ :
7. Residue wéight (7=6-5-14) - | 9.58 g 153,00 g §
8. Percent insoluﬁle residue (8=7/ 3'X 100) 92,29 % 4l 96.43 y
Calculation of initial sample weight for-“Part.II
= 100 grams of résidue for Part IT X 100
Total residue content - Part 1
= T8y X 100 =9§1-.9§9 X 100
= 108,35 g
Carbona‘t;e fraction 7.71 %! %l 3.57 4 J
Non-carbonate fraction 92,29 % g 95,43 S



Part 3 - Screen Analiy'sis of Part 2 Residue

Sample 21C - Tnitial Residue Weight 153.00
Identification _Pit No. 278 T Initial Residuse C'o.ntent 96,43
- No. 200

Evaporating dish No. 6 Tare EJeig}1t ' ,195’ 52 g

4 No. 200 + Tare Welight e 348,15 g

~ No, 200 = _ 153,00 = (348,15 - 195.32) = 0,17
No, 8 - NO' 200
Evaporating dish No. 6 Tere Weight _193.52 ¢
No. 8 - No, 200 + Tare Weight = 196,21 g
‘No, 8 - No. 200 = 196,21 - 193,52 - = 0.89
3 No; 8 _
Beaker No. _15-A _ Tare Weight 123.96 g
+ No. 8 + Tare Weight = 275.93 g '
+ NO; 8 =" . %75.93 - ]23t96 .= . 151:97
TOTAL RESIDUE WEIGHT = 153.03

-200 | ' 0.17 & 0.1 9
8-200 0.89 g 0.6 %
48 : 151.97 g 95.7 %

TOTAL | 153.03 g 6.l %




REMARXS:

Polish Value - 44 (BPN)

Sample’ ?2
. Part I ‘Part IT
Identification Pit No. 42 '
A C
Container No. : —
i. Tare weiéht 1&5.&3'é £ 145e42 o o
2, Tare weight + sample 158,10 & gl 273.32 g/ :
3. Sample weight - oven dry (3=2-1) 12,67 é gl 127.90 g g
Evaporating Dish No, r i8 | 18
|b. Tare weight 168.18 g ol 168,18 o :
5. Fj.lt;ér_ paper . | 0,91 ¢ ‘ g 0.93 g :
6. Dish + filter + residue 181,21 & gll 294,30 .
7. Residue weight (7=6-5-U) , 12,12 ¢ 125.19 ¢ .
8. Percent insoluble residue (8:7/3'X 100) ‘ 95,66 % 97.88‘;, g
Calculation of initial sample weight for Part Ii
= 100 grams of residue for Part IT X 100
- Total residue content - Part 1
-1(35} X 100 =9%?%6 X 100 N
= o450 &
Carbonate fraction 'u.34 g %} 2,129 .?
Non~éarboﬁate fraction 95,66 % .%! 97.839 g



/ Part 3 - Screen Analysis of Part 2 Residue

Sample 220 Initial Residue Weight ___ 125,19
Identification _Pit Yo, U2 . Initial Residue Content 97,88
- Fo. 200°

Evaporating dish No, i8  Tare Weigh‘c ' -1.63.18 g

+ No, 200 + Tare Weight = 293,31 g

-~ Nos 200 = 125,19 - (293,31 ~ 168,18) = 0,06

No. 8 - No. 200

E\rapc;rating dish YNo. 11 Tare Weight 12844 g

No, 8 -~ No. 200 + Tare Weight = 128,41 I3

No, 8 -~ No. 200 = 128,61 = 128, Ll = 0.17
+ No. 8 ,
Beaker No. 18 Tare Weigh"t 168.16 g
+ No. 8 + Tare Weight = 293,14 g

+ Nou. 8 = 293,16 - 167,16 126,00

125.23

i

-TOTAL RESIDUE WEIGHT

-200 | 0.06 g 0.1 %
8-200 : : 0.17 & 0.1 %
+8 : 125.00 g | __97.7 %

%

TOTAL | 125,23 g 97.9




Sample | 23 -
: Part T Part IT .
Identification Pit No. 273 ,
: A B C D
- Container No.
1; .%are weight 146,96 ;g gl 146.95 ¢ g
2, Taré weight + sample 159,60 gJ gl 286,12 g o
3. Sample weight - oven dry (3=2-1) 12.64 g gl 139.17 g g
Evaporaﬁing Dish No, ’ 16 16 | -
L, Tare weight 179.85 & gll 179.83 gl g
5. Filter péper 0.85 g g 0:.95¢l . g
6. Dish + filter + residue | 192,45 ¢ g 309,9§§; o
7. Residue weight (7=6-5-4) 411.75 g g 129.21 g |
8; Percent insoluble residus (Sn?/B.X 100) 92,96 % % 92.8& - %
Caleulation of initial sample weight for Part T
= 100 grams of residue for Part IT "X 100
Total residue content - Part 1
= }-1(%% X 100 =9§§6 X 100 .
= 107.57 =4
Carbonate fraction 7.04 g A 7.16 4 :%
Non—carbogate fraction 92.96 4 4l 92.844 g

REMARKS: Polish Value - 39




I Part 3 - Seroeen Analysis of Part 2 Residue

Sample 230 | Initial Residue Weight 129,21

TIdentification Pit Yo. 273  Initial Residus Content 92,8l
- No. 200

Evaporating dish No. _ 16 Tare Weight _ 179,83 g

+ No. 200 + Tare Weight =  308.60 g

- No, 200 = __129.21 - (308,80 = 179.53) = 0,14

No. 8 - No. 200

Evaporating dish No. 16 Tare Weight _179.83 ¢

st

No. 8 - No. 200 4 Tare Weight = 180,70 ¢
No, 8 - No. 200 = __ 180,70 - 179,83 . = 0.87
4+ No. 8
Beaker No. 2 Tare Weight 114,08 B g
+ No. 8 + Tare Weight = 241,93 g - '
+ No, 8 = ?41.93 - 114,08 ) = 12785
_TOTAL RESIDUE WEIGHT =  129.16
-200 0.l g 0.3 %
8-200 . 0.87 € 0.6 %
8 | 127.80_g|_ol.a %
TOTAL 129,168 a28 4




|
!
{
[

Sample ol
: : Part I Part II
Identification pit Nao, 303
A B C
Qontainer No.,
i; %Eare weiéht | | ' 156L45‘é gl 156,46 ¢ £
26 Tare welght + sample : 166,07 @ gl 288,29 gi- o
3. Sample weight - oven dry (3=2-1) 10.02_g el 131,83 g
Evaporating Dish No. , i 47 17
L, Tare weight - 193,50 g gl 193.51 ¢ g
5, Filter paper - : : 0,92 g 0.95¢ %’]‘
6. ~ Dish + filter + residue 203,74 gr gll 321.38 ¢ g
7. Residue weight (7=6-5-4) : . 9,32 g 126,92 g
8. Percent insolubie residue (8=7/3YX 100) __93,01 gl 4 96g61j£ %
éalculation of initial sample weight for Part II
- = 100 grams of residue for Part IT y 449
Total residue content - Part 1
= T8y X 100 = 1?21 X 100 .
= 107.52 g
Carbonate fraction ‘ : 6.99 ¢ % 3.39% 4
N&grcarbonate fraction . . 93,01 ¢ il 96,619 4

REMARKS: Polish Value - 53 (BPHN)




—

Part 3 - Screen Analjy’sis of Part 2 Residue

Sampie _2he _ , Tnitial Residue Weight ' 126.92
Identification _Pit Yo, 303 .~ Initial Residue Content 06. 61

- No, 200

- Evaporating dish No. 17  Tare Weigh‘t ' -193;-551 g

+ No, £00 + Tare Weight = _ 319.58 g = .. ,
- No. 200 = _126.92 = (319,58 - 193.51) = 0.85

No. 8 - No. 200

Evaporating dish No. __17  Tare Weight _193.51 g

No, 8 - No. 200 4 Tare Weight = 193,68 g

«}IO. 8 - NO. 200_2 193@68 - 1(9’3.51 = 0017
+ No. 8
Beaker No. i Tare Weight 115,39 ' g
4+ No. 8 4+ Tare Weight = 241,00 g :
+Noo 8= 201,00 - 115.39 = _.125.61
TOTAL RESIDUE WEIGHT = 126,63
~200 0.85 g 0.6 4
8-200 0.17 gl 0.4 ¢
48 : 125.61 g 95.9 %
TOTAL A 126.63 g 95.9__%




Sample 25

A Port I Part T
Identification _pit Yo. 66

Container lo.

1. 'i‘are trreiéht : | 157,898 &l 132,18 21 o

S

2. Tare weolzht 4 sample 168,73 ¢ el 183,18 o

gi 351,00 8 e

3, Sample waight - oven dry (3=2-1) | 10.b5_ £

Evaporating Dish lo. 1 1

L, Tare weight | 189.70_% gl 189.70 & .. g

5, Filter paper 0.90 & gﬁ_w__,Q;Q,igL_;_w___-W_%

6. Dish + filter + residue 194,11, 8! gl 376,615 s
7. Residus weight (7=H-5-14) 3.51 8! . gl 185a96__&;,.. g

| .
. ! i . i
8. . Percent insoluble residue (8=7/3 X 100) __33.59 Sl 755_‘;! 52,98 ¢ g

1
i

Calculation of initial sample weight for Part IT

"3100 grawms sidue for Par I
100 grams of re e rt T % 100

T Total residue contont - FPart 1
= 100, 109
= gy ¥ 100 = 2= x 100 . .
(@) 33.59
= 297.71 4
| Carbonate fraction . |66 G €1 W7.029 Z

lon-carbonate fraction

RIARXS: _ Polish Value - 37 (BPU)
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Sample

-NOQZ

P

No. 8

"4+ No. 8

Tnitial Residue Weight

Part 3 - Screen Analjrsis of ‘Part 2 Residue

25C ’ 185.96 g
Tdentification _Pit No. 66 Tnitial Residue Content 62,08 4
00°
Evaporating dish No. 1 Tare I»Ieight 189,70 g
+ No. 200 + Tare Weight = 35460 g - . |
- No, 200 = 185,96 - (350,40 ~ 189,70) = 21.06 &
- No, 200
Evaporating dish Nos i _ Tare Weight _ 189,70 g
No. 8 - No. 200 + 'Tare Weight = 203,55 g |
‘No. 8 - No. 200 = 208,55 - 189,70 = 18.85 g
Beaker No. Y Tare Weight . 8&68 g
+ No. 8 + Tare Weight = 233,80 g :
4+ No, 8 = 233,80 -.88.68 B 15,12 &
TOTAL RESIDUE WEIGHT = 185,053 g

-200

8-200

TOTAL

A R R

21,06 % |, 6.0
18,85 £| s
145,12 & 4.6
125,038 | __53.0




26

Sample

_ Fart T
Identification _ Pit No. 279

Part IT

Cortainer lo,.

1. Tare weight

2. Taré veizht 4 sample

(3=2-1)

b
wm

10,67

[N

o3

&

159,82 ¢

ample welght - oven dry

Evaporating Dish Yo,

: 13

156,81 g gl 156,80 ¢! ¢
167,48 .8 W_WE,.-;3i6-62 g ¢

13

Tare weight

187.33 8 g

|

Il

187.32 ¢

e e e o e o A B 4

l

5.  Filter paper 0,88 &l gl 0.92¢g .2
6. Dish + filter + residue 197.93 gi - & 3#0.59gg*p e
. : _ . i
7. Residue weight (7=6-5-1) 9.72 & el 152.35¢ £
: : I J
8. Percent insoluble residue (8=7/3% X 100) 91,10 4| 495,324 4
o
Caleulation of initial sample weight for Part II
= 100 grams of residue for Part II ¢ 44
Total residue content -~ Part 1
_ 100 . 109
= . o\ )( 100 = =57 X 100 .
@) 91.10
= 109.77 g
| Carbonate fraction ] 8.9Qi§ %} 4.68ﬂv “

Non-carbonate fraction

REARKS: Polish Value - 39 (BPI)




Part 3 - Screen Analysis of Part 2 Residuse

Sample 260 | Initial Residue Weight 152,35

Identification _ Pit No, 279 . Initial Residue Content 95,32

- No. 200

Evaporating dish No. __ 13 Tare Weigh‘c ’ 1'8.-7,32 g

+ No, 200 + Tare Weight = 339,33 g

- No, 200 = 152,35 ~ (339,33 - 187.32) = 0.3
No. 8 - No. 200
Evaporating dish No. 13 Tare Weight _187.32 g
No. 8 - No, 200 + Tare Weight = 187,80 g
‘NOQ 8 - NO: 200 '= 1%7.5%0 - 18?:32 = 0,48
+ No; 8 _
Beaker No. __ 20 Tare Weight _131.92 g
4+ No. 8 + Tare Weight = 283, Ll g o
+ NO. 8 =" . ‘zazewl’ - 1’31-;92 = ) 1515‘;2
TOTAL RESIDUE WEIGHT = 152,73

-200 ] o e 0.2 %
8200 . 048 g| 0.3 4
48 151.52 g |  ou.8 ¢

| %

TOTAL 152.34 g 95.3




Sampléw 27

Identification Pit No, 312

Part I

it

A
Container lo.

1. Tare weight

2. Tare weight + sample

3. Sample waight - oven dry (3=2-1)

Evaporating Dish YNo.

155,89

gl 155.88 8

166,40

U

g 289,32

10,51

133.44 g

10

4, Tare weight 191.24 ¢ g 191.25 & _f
5. Filter paper - 0.94 ¢ el 0.95 g E
6. Dish + filter + residue 202,10 o g 324»@5J4~_.;~,*“WL£
| |
7. Residus weight (7=H~5-4) 10.31 ¢ gil 132,65 g F
. , 0 i
. x
8. Percent insoluble residue (8=7/3 X 100) 98,10 % :%ﬁ 99,41 % b
Caleulation of initial sample weight for Part IT
. 100 erams of residus for Fart T < 100
Totzl residue content - Part 1 )
.. 100 o 109
= X 100 = 2== 1 300 .
@~ 77 Tggiio
= _101.94 N
Carbonate fraction 190 % 210,50 %
| Mon-corbonats fracticn 98,10 % oo 4
REVARKS: _ Polish Value - e N e e




Part»B - Screen Analysis of Part 2 Residue

|

Sample ____ 27C - Initial Residue Weight _ _ 132.65
Identification Pit Yo, 312  Initial Residue Content 99,41
- No. 200

‘Evaporéting dish No, ___10 Tare<Wbight ' i§1.25 g

+ No, 200 4+ Tare Weight =  323.76__g

- No, 200 = __132.65 - (323.76 - 191,25) ' - 0.14

NOe 8 - NOI 200
Eyaporating dish No. 10 __ Tare Weight _ 191,25 g

No. 8 - No. 200 + Tare Weight = - 191,35 g

No. 8 - No. 200 = _ 191,35 ~ 191.25 = 0,10

4+ No. 8

Beaker No. 12 Tare Wéight 122QOG> g

+ No, 8 4 Tare Weight = 254,20 g

+ NO. 8 =" . _25!-3"20 - 122;0() = 132020

1

TOTAL RESIDUE WEIGHT 132,40

200 | 0.14 g 0.1 %
8-200 | . 0.10 g 0.1 %
+8 132,20 g 99,2 ¢
TOTAL 132, g 9.4 %




Sample‘

Identification

28

Part I
Pit No., 287 : ’

it

i,

2,

6.

8.

- Evaporating

5

70'

e e e st e e

B e Tt

Container Yo,

Tare welgnt

155.18 ¢

L4 -
Ters wolcht 4 samnle

286,16 gl

o s e e

Sample welght (3=2-1)

- oven dry

& .-QQ:Q@._&

Dish Yo c

M

1

Tare weight

191.25 ¢

A s e e st~ s

-

ey w0
Filter paper

|
0.89 g 2l 0.95¢ :

' T
Dish 4 Tilter + residue 200,19 ¢ gl 312,02 ¢ S
Residus weight (7=6-5-1) 8,05 ¢ o 119,82“:%!~ ¥

Percenl insoluble residue (8=7/3 X 100) 79,15 %

01,48 ¢

i&
iR

4

|

Calculation of initial sample weight for Part II

. 100 erams of residue for Port IT
‘ S L : X 100
Total residue content - Part 1

X 100

Carbonate fraction | 20.85 % %l 8,529 L
Jon-carbonate fraction . ‘ 79.15 %, o El 1.u8d o
REMARXS: _Poleish Value - 38 _(BPN) e o _




Part 3 - Screen Analysis of Pzrt 2 Residue

|
i
!
/

Sample  28¢C ; Initial Residue Weight  119.82
Identification _Pit No. 287 Initial Residue Content 91.48
- No. 200

Evaporéting dish No. 1l Tare ,Weight _19125 g

+ No. 200 + Tare Weight =  310.52 g =
- No, 200 = _119.82 = (310.52 - 191,25) = 0.55

No..8 - No. 200

Evaporating dish No. ___14 Tare Weight _191.25 g

No, 8 - No. 200 + Tare Weight = 197,22 g
Nol 8 - NO. 200= 1@7(22 - 191025 = 5097
+ No, 8 ,
Beaker No, 9 Tare Weight- 113.78 g
+ No. 8 4 Tare Weight = 226,90 g
+ No, 8 = 326,00 - 113.78 = 113,12
TOTAL RESIDUE WEIGHT =  119.64
-200 0.55 & 0.l %
8-200 : 5,97 & bb %
8 113,12 g 86.5 %
TOTAL 119,64 g 91.5 %




Sample .29

Tdentification

Pit No. 95

P

Part I Part II

——- -

2. Tars welrzhi

Container MNo.

1. Tere welght

o 4 sample

3.  Sample welight - oven dry

. Dish 3 filter + residus

aue (8=7/3 X 100) . 9582 ‘/53' %: 99'20 %f‘

| L0 L2 & g! 140 b2 & s

- 4

151,

Q.8 el 30947 & . :
(3:251)

L—\

_10.77 & gl 169,05 &

3 i § 3

| 191.45_ 8 gl 191,45 g ]
... 0.83 & gl 0:95¢ ' L

202,65 &1 ___,,gwjéﬁlc_Q%_J.!,w e

) , 10,32,

.-«.. et e b e e

Caleulation of initial

it

sample weight for Part IT

100 grams of reuldue for Part II
Tozal residue content - Part 1

100 100
. 100 = 2¥Y
O o5y X 100 .

104,35 £

X 100

RIMARXS: polish Value - 39 (BEN)

,Nonacarbonzte fraction

| w18 % 41 0,80% )
; { |
l 95.82 4 g1 99.209 s

FO— - o bt e .t e o T

e vt i




Part 3 ~ Screen Analysis of Part 2 Residue

Sample | 29C l Tnitial Residue Weight  167.69
Identification Pit No. 95 ~ Initial Residue Content 99.20
haad NO. 200

Evaporating dish No, __ 3 Tare Weight _191.45 g

- 0,08

+ No. 200 + Tare Weight w _ 359.06 ‘
~ No., 200 = 167.69 - (359.06 - 191«4_5% =
No. 8 - No. 200
Evaporating dish No. 3 Tare Weight 191.45 ¢
No, 8 - No, 200 4+ Tare Weight = 191.50 g
No. 8 -~ No, 200 = 191,50 - 191,45 = 0.05
+ No; 8
Beaker No, B  Tare Weight 90,00 g
+ No. 8 + Tare Weight = 257 .60 g
+ No. 8 = 257,50 = 90,00 = _ 167.60
= 167-73

TOTAL RESIDUE WEIGHT

-200 0.03 g 0.1

%
8-200 0.05 & 0.0 ¢
+8 167,60 g 9.1 4

TOTAL 167.73 & 99,2




Sample

30

Jdentification Pit No,

28

Part I

Part IT

Container Yo, - _
i, Tare welight 127.68 ¢ el 127,69 ¢ =
2. Ta re weight + sample 139.35 g i 329,89 g;!_‘_“ g
3. Sample weight - oven dry (3=2-1) 11.67 e 262;20 g =
Evaporating Dish No. y b R
L, Tare weight 194.95 ¢ gll 194.95 E’! o«
5.  Filter paper 0»95 g 24 0.95 ¢ __ =
6. Dich + filter + rosiduc 2@3,06 g / gl 325,94 %?M g
7.  Residue weight (7=6-5-4) 7.16 ¢ gl 130;01.!»_»%?'* L
8 Percent insoluble residue (8=7/3 X 100) 51.35 3 ‘%q 64,31 '%J _ ¥
: R
éalculation ol initial sample weight for Part 1'[
- 100 grams of rosidue for Port II % 100
Total residue content - rart 1
= -%9%-x 100 = 1?35 X 100 .
=__ 163,00 ___g
| Carbonate fraction - 654 Bl 35699 :
Yon-carbonate fraction 61.35 "v' ‘él 64,31 dz{ o “

RIARKS: Polish Velue

L - (BPN)

e 3 < s e e e e




I Part 3 - Screen Analysis of Part 2 Residue

Sample 30C - Tnitial Residue Weight 130,04
Identifiéatién Pit No., 28 Initial Residue Content 6l 31
~ No. 200°
Evaporating dish No, Iy Tare Wéight ;igg;qq‘ g |
+JN0. 200 + Tare Weight = 316.85 & ,
- No. 200 = 130,04 — (316.85 - 194.99) = 8. 14

No. 8 - No. 200

Evaporating dish No. 4  Tare Weight _ 194,95 g

" No. 8 - No. 200 4 Tare Weight = 310,42 g )
No. 8 ~ No. 200 = 310.42 ~ 194,95 = 115,47
+ No. 8
Beaker No. _ A4 Tare Wbight 89,75 g
4+ No. 8 + Tare Weight = o5, 41, g : -
+ Noo 8 =-_ _95.61 = 89,75 = 5,86

129,47

“TOTAL RESIDUE WEIGHT

~200 | - 8,14 8 no %
8-200 h | _115.07 g szl _F)
8 s5.06 gl 20 4|

| TOTAL 129,47 ¢ 64,3__%




Sample 31
, ] Part I ~Part 11
Identification Pit No. 131 ¢
S - I NS B C_. D
Containzr Yo, M
i; Tare welght 137.98 & £ K o
2. Tare weight 2 sample 148,32 & _— g1 ¢ .
3. Somple welight - oven irj (3=2-1) 1034 & B g, B
Braverating Dish Yo, 7 . R
h{ Taré weight 115.39 & g g L
5. Filtér_papAr : | 0.9 g 4 e B
6. Dish +.fi1tsr + residue 1i7Q28 g 8 g_d~ w.;-
7. Residue weight (7=56-5-It) 0:95 .8 - g — J;-’.._-__d_ww L
] f
8. Percont insoluble residue (8=7/3 X 100) 9,19 % %? %
| |

LH

O

—r

"
at oo

Calculation of initiszl

Sanm

100 grams of residue

-

e weight for Pari IT

for

Part TI

ft

1

TOLal residue content -~ Part 1

300 ¥

;100 = 199
9.19
1088,13 g

X 100

X 100

| Carbonste Srzction

| 90.81 %

;’\}_{XL) .

arbonate fraction

R

RN
|

9,19 %!

A

[

. e g

—.Polish Value - 42

(BPN)

L

No prain size distribution analysis was run

on this sample,




s it b gt <t

Part 3 - Screen Analysis of Part 2 Residue

Sample 31 o Initial Residue Weight

Tdentification Pit No. 131 Tnitial Residue Content

- No. 200

Evaporating dish No, w__’“ Tare Weight __E

+ No. 200 + Tare Weigh‘i‘ ez : g

- No, 200 =

No. 8 - No. 200

Evaporating dish No. - Tare Weight e

No. 8 - No, 200 + Tare Veight = g
No, 8 - No. 200 =

+ No. 8
Beaker Yo. Tare Weight g
4+ No, 8 + Tare Weight = | g
+NO. 8:. )

TOTAL RESIDUE WEIGHT

-200 g

+8 g

TOTAL | e

BN UL YN




Part 1

Part I

mn
2, Tere

Container lo. - e

1. Tare weight

3,  Sample weicht - oven dry  (3=2-1)

Evaporating Dish No.
Ly, Taré weight
5. Filter paver
6.

Dish 4 filter 4 residue

132.16 % K

1103,23

Q
o~

11078 . F

a

e

198,86 &

| 197.70_8 g g §
| ' |
R 0 .20 = S AL g £

o
W

7. Residuz weight (7=5-5-4t) 0.2L & gl g ¥
. l |
8. Percent insoluble residue (8=7/3 X 100) > 47 % %l % .
' @ | ;
— e et e . :
alculation cf initial samvle welght for Part IT
Calculat i 1 samp] ght for Part 11
~ 100 erams of residue for Part II 4 444
Total residue content -~ Part 1
= Toy X 100 =109y 4oy .
2.17 .
=__b508.29 &
[~ - — _ '
. Ped .
Carbonate fraction 1. 97.83 % g %@ B
Non-carbonata fractien 2.17 4! % 2 B

REARKS: _

Polish Value - 38  (BPY)

LN

o prain size distribution

e e e

sample,

analysis was run on this
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Part 3 - Screen Analysis of Part 2 Residue

Sample 32

Tdentification Ppit+ Nn. 204

Evaporating dish No, Tare Weight

Initial Residue Weight

Iniﬁial Residue Content

+ No. 200 4+ Tare Weight e g

- No, 200 =

. -

No. 8 - No. 200
Evaporating dish No. Tare Weight

No. 8 - No. 200 + Tare Weight =

No, 8 - No. 200 =

+N00 8
Beaker No. Tare Weight | g
+ No. 8 4+ Tare Weight = g
+NO. 8=

TOTAL RESIDUE WEIGHT

-200

8-200

48

R v U

LA S W

TOTAL

R




Tdentification

Sample 33

Pit No. 290

C

Part IT

1,
2.
5.
L,

6.

8.

5 .

7¢'

Container lo.
Tare weight
Sample welight -~ oven dry (3=2-1)

Evaporating Dish No.

Tare waight

I

D
17

|
194,95 g

193 [ 5}‘!’ .t

528,46

517 [) 32‘_‘_‘5

L

333,50 g 323.83 ¢

17

g gll 194,96 o 193,54
| g |8 00.91 2! | £

!

359»65 £:

i
H

Y

Calcnldation of initial samnle weight for Part 1T

100 erams of residue for Part IT

= = L o~ bl =2 X 190
Total residus content - Part 1
100 . , 09
~(gj' X 10:) == .j.::.._ X 100 -
=
S —— : —
| Carbonate fraction A %i 50,899
| Non-carbonate fraction %! %1 bo,114
REIARXS: o — S




Part 3 - Screen Analysis of Pzrt 2 Residue

Initial Residue Weight

Sample 33C 163,78 g
Identification Pit No. 290 Initial Residue Cbntent bo,i1
- No. 200
Evaporating dish No. _ Tare‘Wéight B g
+ No. 200 + Tare Weilght = g o
- No, 200 = 163,78 - (153.13 + 5.82) = h,83 B
No. 8 - No. 200 ,
Bvaporating dish No. __ 4 _ Tare Weight 194.95 g
No. 8 - No. 200 + Tare Weight = 200,78
No, 8 - No. 200 = 200.78 - 194,96 = 5.8 &
4 No; 8
Beaker Mo, Tare Wbight 8341
+ No. 8 + Tare Weight = 2235 7L :
4+ No. 8 = 236,74 ~ 83.61 =__ 153,13 _ &
TOTAL RESIDUE WEIGHT == 163.78 g
-200 4,83 g 1.5 %
8-200 5.8 g 1.0 %
+8 153,138 n5,92 %
TOTAL 163,73 | __no1 %




Sample .

TIdentification Pit Mo, 19

et b e s

T

Part & IT

Part IXI

c . D

Container Ho,

i. Tere weight

L, Tere welzhi

5. Filter paper

2. Tere welight + szwmle
(] Fy

dry

6. Dish + filter + residue
7. Residue welght (7:5~5~u)

8., Percent insoluble residus

A B

5

1 10

gl 193,40 J

189.72 21 191.25

gl 502,68 el 595 ¢ 525,50

(3=2-1) K

309.28_ &

405.69 g 33425

5

1 1o

gl 193.40 ¢

R

189,72 r' 191.25

gl bi3.28 ¢

He}

|

222.65 ¢

(8=7/3 X 100) » %

L

| |

Calealation of initial

sample weight for Part IT

100 grams of residue for Part II
Total residve content -~ Fart 1

100 _
@ ¥ 100 =189 v 400

X 100

1

ion-carbonate fraction

g
Carbonate fraction ' 4 Sl wsapd

g

l
sh,88H

REARKS:

e e e e e 2 e et e e e e 4 A0 WOt .




Part 3 - Screen A.naiysis of Part 2 R_eéidue

Sample __ WC . | Initial Residue Weight ___ 222.65

g
Tdentification _ Fit No. 10  Initial Residue Content 51,88 4
- No. 200
Evaporating dish No. Tare Tﬂeig}it S g
+ No. 200 + Tare Weight = g .
~ No, 200 = 222.65 - (203,99 + 7,84) = 10,82 g
No. 8 - No., 200
Evaporating dish No. 1 Tare Weight 189.72 ¢
No. 8 - No. 200 + Tare Weight = _ 197.55 g :
- No, 8 - No. 200 = __ 197,56 - 189,72 = 7.80 g
+ No. 8
Beaker Mo, Tare Weight __ ag.s3 g
+ No, 8 + Tare Weight = 202 87 g
+ Noo 8 = 202,87 - 88,83 =__ 203,99 &

TOTAL RESIDUE WEIGHT

-200 | 10.82 g 2,67 %
8-200 1 7. g- 1,93 4
8 203.99 g 50,28 4
TOTAL | | 222,65 gl s4.88 %




Sauple 35 -

Tdentification Pit No. 79

1.

3.

5.
6.

&

L,

S
Container Mo,
Tare welgnt
Tare weight + sample

Sanple wcight - oven dry (3=2-1)
Evaporéfing Dish Yo,
Tare weight

Filter paper

Dish + filter 4 residue

Residue welight (7=5-5-1)

Percent insoluble residue (8=7/3 X 100)

Part T Part IT
A B c__ D
IWN_ _ 13 3
RS -1 N _wm,_,g;-_.l&?w; 33e . 191.48 |
o 9*’ _555.32 g, H90{80_
& £l 367,998 299.32
- S S W
g g 187.33g! 191,48
| g B g 0.91 :
& _E gfv_,zszg 12 -
g - ,,.h.at ABT73
% c“ (j 48,35
]

Calenlation of initial

sample weight for Part II

100 erams of residue far Part IT

= SETS T S X 100
Total residue conient -~ Fart 1 _

. 100 Y

= ©Y X 100 - 189 X 100 .

= g
;Carbgggggagraction o % 4i §$ 51 .65
| Mon-carbonats gggptioh . L ! gﬂ “ﬁ, 48,35 7

REMARKS: o o —— -




Sample 35D » . - Initial Residue Weight

Part 3 - Screen Analysis of Part 2 Residus

Identificatién Pit Yo, 79 Initial Residue Cbntent L8, 35
- No., 200 |
Evaporating dish No, Tare Wéight B g
+ No. 200 + Tare Weight = r'S |
-~ No. 200 = 144,73 - (100,43 4+ 31,50) = 12.80
No. 8 - No. 200 |
: Evaporating dish No. 3 Tare Weight _191.48 g
No, 8 - No. 200 + Tare Weight = 222 08 g
No, 8 - No. 200 .= _222,98 - 191,48 _ = 31.50
+ No. 8
Beaker No. Tare Weight 17,25 g
+ No. 8 4 Tare Weight = 247 .68 g ) )
+ No, 8 =--. 207,68 = 147,25 = = 100,43
TOTAL RESIDUE WEIGHT = 144,73
-200 12,80 g n,28 %
8-200 |_3t.50 g|__10.52 %
+8 100.43_g | __33.55 %
TOTAL 1,73 gl 43,35 %




Sawple 36

- Part T ' Part IT
Identification Pit Yo, 68

A B Cc D

Container MNo. 18

1. Tare weignt . ' gl gl 168,20¢ o

RIS

2. Tare welghl 4 sanple g gl 649,508

3. Sﬂ“.olc walght /~‘*o”x/’§n dry  (3=2-1) g git 181,308 _ g

Evaporating Dish No, : 18

L, Tare weight K el 168.20¢! e

‘ -8

5. Filter paper ' . g 9' 0,958 g
, |

6. Dish + filter + residue - gl g 2ok, 528 e

: !
7. Residus waight (7=5~5-4t) g gl 115,378 g
. I '
8. Peorcent insoluble residue (5-7/3 X 100) % 4 23.9%
: Gy H
L R
Calculation of initial sample weight for Part II
_ 300 grams of residue for Part IT % 100
= o . » s s 4 R
Total residue content - Fart 1 :
- 100 100
) X 100 = =¥ ¥ 100 -
= A
[Eafbonate fraction »‘ % %1 76,03% :
[Non~ca~_‘qg_f:~.ate fraction ‘ % 4l 23.97 =
EMARXKS: o . _ . .




Part 3 - Screen Anal}ysis of Part 2 Residue

Sampie - 36C _ Initial Residue Weight 115.37 &

Tdentification _Pit No. 68  Initial Residue Content 24,00 %
Evaporating dish No, Tare Weight P g

+ No. 200 + Tare Weight = ___ g | |

~ No, 200 = ___ 115,37 - (97.26 + 6.70) = 11,41 8"

No.‘8 - No. 200

Evaporating dish No. Tare Weight 168,20 ¢

No. 8 - No. 200 + Tare Weight = 174,90 g Rk
No, 8 - No, 200 = __ 174,90 - 168.20 = 6,70 &
4+ No, 8
Beaker No, Tare Weight 90,28 - g
+ No. 8 + Tare Weight = 187,54 g
TOTAL RESIDUE WEIGHT = 415.%7 &

-200 11,01 g 2. %
8-200 6.70 g 1. %
8 97.26 8 20.2 %

TOTAL - | 115,37 g o0 %
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‘X‘L- 2. C ent T &;_\_\4_&)_\.&.___%@%3_%_\_%1’. Pav'h cles (8-200)
L= g Y= Polish Veloe! (BPN) e
: A B AR S B
.:.g.c«mpj.b X | kl’)i X, - X Y. - ¥
4< o. 12 33 - 3-80' | - 3.80 .14.484 \'
LD 1 R2.54 1 3¢ 8.6l 4 34. 44 174,13 L L
ne Losnl 34 - 2.3 2 v - 4n2 | 557 4
10g c:o 1 B3 - 3.4 l - 3.4l l15.29 1
1 .
_______ 14 ¢ Lan | .30 - 1.4¢ 2 362 | 284 | &
lLC, 135 28 - a.s58 - & 15.32 | L. Ly b
i i | ’
LMe _2.26 80~ 1L - 9 3.34 e
I8¢ L8127 - a2 5 1 0.0 | 4.4G | 2s
, 19¢ 1203 . 29 | 980 q - LS. L0 |GL 04 | 49
2 X, Z YL z(aR) | ¥ (RY) TARY
___(\_‘ 135.38 1 2¢0 L1809 1223.395 1 130
? ? &
3.92 32
f[iLﬂ‘)Z(%LJ = 20090 06
| ; |
i)™ = 3.8
| | v
I W - N Youy A :
r =1 6j/l’(03.L48 -
| l
RIS WA WY | |
|
] | |
! | |
| |
. ;
: |




N

|
N =9 Qveowﬁasrw\ e Covve
Sample X = [o;)& Y- \0,%:{; x° X 5 X Yo
) 4o Lo, 884/;\-3\65 lod&sl:\.%qss” o013 33
- D /0383 1.55L3 1. 203 11043 AL sk Do
3 ¢ 0. 1959 1. 5%\5 0.0384 | 03000 s - 84
Lo C - /. 6990 |.5185 ,Q B8GY% ~2.5799 0:0 2 33
~ 14¢ !o.—?fﬂ/u 4| ;o o®LT . 04350 .G 7 30
lL ¢ 0. 1303 :1 AA\D 0,010 Lo, DD, j .35 28
NC_ 0.35¢/ 1471 0.\254  0.5230 2.2L 30
18C . lo.o577 1.4314 0. 0L6d | 0.368% L8[ 1 27
14¢ /07377 11.Sa11 11,2944 8102 N33 39
P S P 2 L T(xy)
—( 0.883A 13,5487 6.50b4  .40%,
Q. :iL\B.SQ%j)LQ.SoeM - (o 8834)U \%Ogua;
- | (8 . So6d) = Lo 5834)>
| 1
-188.1583- 1, 2452 . 8. 908 . 1.5042
| 58.5576-0.08¢c4 oun B B B P |
| |
Q. - (a).409L) - Lo %834}(15 5437) -
(s, \*\1\ ' L
|
=2L8L4- 119689 = 0.5 - L 0.0
$9.7772 59,9170 '
| | i
Qo= 15043 % log O Q= 3195 ]
L ! i ' _
_ G, =001 2b | |
| | i : |
: f ! : '
S | f ! 0.0/ | ' ‘ —
1 Y % #.
|



|
- | : ?Io.ro/
©-31L99 ¥
''''' log Y= Nog (R1.93) t 0.0l og X
- log ¥ = L5043 v+ 0.0 logk
- X, Xz oY 00l X Voa Y Y
A 0.0000 00000 -1.504:z 2.9 3» /
Q ©.3010 0.0030 |.5072 32.15
3 0. 4717 'o.0048 1. 50%0 1232.28
C/ 4 O«(o_OQ/_ Q-*o_owboi L5102 (32.38
S o.QENQ,OE;:-o_o7O'l.51\9\ 32.45
b 0.778) ©.0018 1, 5120 32.51
] 0.845] 0.0084 |. 5136 32.55
"""" 8  10.903] 0.0090 |. 5132 %3;)-(;20
i 0. 9542 ‘o,cole:i’gn. 5137 ‘33.\04
10 ‘;L.#@p’.oa EOIOLOD 1.S142 . 32.L 8
|l E/.o_4/4 io;p( il.Slan 32.01 ¢
. %/'O‘)QQ__;D_-._QLDB %\-”31*5‘0 SQ‘ML

1. 1139 ©.0/11 .

|
i
{

1

51533277 b

|

[ /44 )

15157

32,19

|

|
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E D

l X - %‘f CEV\“ -E\\E.G\‘J\O\ﬁ’- Sc@a(._-_,,‘ie Rv-‘hC\es (83‘ 290 0) B
- N=5 Y= Beliuh Value (BPN) -
R . A B AR AT B
%“‘SC\mp‘e X; k\Ji Xx - X Yo — :l; .
1L C, L3S | 28 - 2.L4l -2 5.28 L.9Y 4
18 ¢ Lal o an - 2181 -3 ©.54 4.95 q
L4C 1671 ! 8o '~ 302l 0= o 4.08 S
L Me 296 3o - _1.313 0 "o 2.99 o
LD .54 | 3% | 8.55 G S1L30 113,10 3 L
| X | 3wy T (aw) TR | T®y)
14.93 1.5 L. 12 gL 89 49
] X v
3.99 |I. 39
|
[ZL&‘)ZLB%} = l4son. !
[2tamsiey ] S {Sa R R e
T 2 63 IZ/L 1O
r = | 0.94




Yo, asy

e - SR s et e e £ vt = —— g

T

o 1303 I 4412 o.ol70 0./886 oo ..3s S
' 431 ocoted ©.3689 -

o0.2045 L. 41nl  0.0867 0.4350 onwan. o 3o

.41l 0,7 254 05230 - o2k

1. o098l |.s53 1.2098 [.7090 , 1254 3b

o 354l

2 X iv P B

CQ.1347 73890 15013 52245

= (1380Y1som)- (30K 3 224s)
LS>£| -50 15 ) - (2. \%\{731.

. 110431 - L8833 -  4.2098
TT.S0ES - 4. S5Sed . .2.949%

- (8)3. 2248) - (e vad)(7138a0)
(U Son) - (2030

16, 1225= 1S.O033 - 0.3442
RG4G, I Y IV T AL

X= log¥t ¥ logw, X ooXs K

GQOMJ‘VKL Coeve Y= QXB : \0%9 = \030. + b ’OC‘\X

Lo

21

30

—  La2n

~——

Gy = 1,422 = loga Q= 2664

= o= b

o. /L

H=z0-64 X B R
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log ¢ = | 4272
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|
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CURVE A ,
(. C Xz Pee Cend Toled Trneoluble Redidve (= s0) -
TN=S P = trhe Value (BF‘(L\I) ‘ | ,
Fr B RB S B
“Saeple X, R X, -% |9 -9
L5 18,37 | 28 1 -3.03 2 400G | 402 4
18 156 21 -(2.84 3 38.523 16487 Qa
.95 1260 0 Bo = bD | o o A5.29 o
Rl 2248 | 30 | 208 © S 4.33 O
LR 39.90 | 3L . | 19.50 e V3. 00 %580,2,5' 3L
| | ’ - R
LSy | sy, Seam) timy | Ter)
ol 8 ' |S] 159.58 59886 | 419
X Y
e 2040 " 30
o | i
Q ‘1 )T @] = 29.344. 1 -
] » ‘
""" ! 2 4
Lenien ]* = 111.30
' I
t . i .
- | ¥ o= B4R
!
| ¢ l= 0.93
|
| :
|
|
| |
|
| |
%
i | !
[ | ! |
f ' % | |
_ ! 1. |
: | i |
| | | !
‘ | | | | |
| 3 |
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* ’ _ CURVE A

"_Savne_\e, X Y. X; F X: Yo

[b A 1837 28 3374  S[4.56
lsa 1.5L 27 st 15 z2od.l2

| | A
1d lB'(oj : 30 il%_@.:,.&—[ ‘ -

: 41010
(1A S 2348 30 l505.35 (1940
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