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AN E\TALUATION 

OF THE 

NCSA HYDROCHLORIC ACID LD\CHING PROCEDURE 

In the past several years the National Crushed stone Association 

has been conducting a research study into the skid resistance of carnonate 

aggregate~. The aim of the study has been the establishment of a relation-

ship betvleen the skid resistance exhibited 8,nd the physical characteristics 

of a carbonate aggregate. 

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 c'oncept, 

when a carbonate aggregate is subjected to a polishing action, the softer 

minerals "dll wear avray at a faster rate than the harder minerals. This 

differential wearing ai-ray of the constituent minerals will leave the 

Hearing surface of the aggregate 't>d th a rough, uneven texture 't>rhich should 

hopefully increase the skid resistance of the carbonate aggregate. 

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

method had to be developed. vrhich would separate the minerals from the matrix 

"that held them together in the carbonate aggregate. The method would 

have to act only on the cementing agent since it was imperative that the 

minerals not be destroyed or altered in any Illanner. 

Once the minerals vTere separated from the matrix of the carbonate 



aggregate, t.hey could then be thol'oughly examined and analyz,ed. The analysis 

of the minerals involved a determination of the amount of carbonate present 

in the total aggregate and 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 analyz.e 

the contributions of the physical characteristics of the individualgrail1s 

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 procedure 

being used in the NCSA's laboratory in 'Hhich the carbonate "fraction (cement­

ing agent) of the carbonate aggregate Has S8}")arated by chemical means from 

the non-carbonate fraction (minerals) of the aggregate. The method developed 

by Renninger employs a leaching process to chemically separate the carbonate 

aggregate. 

In the NCSA st.udy the following definition was used to qualify 

an aggregate as to whether or not it was a carbonate aggregate. 

"A carbonate aggregate is a sediment.a.ry rock in which the 

carbonate fraction exceeds-the non-carbonat.e fraction," 

Note that this definition does not depend on the mineral composit.ion of 

the carbonate aggregate nor does it differentiate betw'een an aggregate 

that is almost pure carbonate and one that is barely able to qualify a.s 

a carbonate aggregate, 

The procedure being used by the NCSA' s laboratory to separate the 
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carbonate aggregate into _ A. carbonate fractio:l and a non-carbonate fraction 

is based on the chemical reaction that occurs \-:hen a dilut.e solut.ion of 

hydrochloric acid is added to a carbonate aggregate. The leaching process 

dissolves the carbonate fraction of the carbonate aggregate leaving the 

non-carbonate fraction in the form ofa residue. 

The NC&t\'s leaching procedure is comprised of three parts. The 

first part of the procedure is used in the determination of the carbon2.te 

content of the a.ggregate. 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 le.acliing process is carried out on the screenings 

that pass the No. 50 sieve. The crushing 0:G~-th8 agg1'e~;ate exposes a.ny 

portions of the carbonate that may have been trapped in the interior of the 

aggregate. The information from this part of the procedure is used to 

classify the aggregate. In the second part of the procedure, the aggregate· 

is prepared for analysis. The size of the aggregate being le~lched 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

carbona.te .residue obta.ined in part bTO. The fo11ovnng outline is tp~e 

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 filtered, washed, dried, 

and weighed. 
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The resu1tine amounts of carbonates and insoluble residue 

are reported as percentages of the total aggregate. 

Grain size distribution results are reported as percentages 

of the total 'aggregate. 

The chemistry of the leaching process involves the formation· 

of a Heak electrolyte i-ihen the salt of a Heak acid is reacted with a strong 

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 value that is less than the solubj.lity pr<?ductconstant for that 

particular carbonate compound. For the dissolution 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 solubi.li ty product consu,.nt for the 

carbonate compound being leached. 

If the carbonate aggregate being leached is pred,ominantly calcj.um 

carbonate, the leaching of the aggregate will occur when a dilute solution 

of hydrochloric acid is added to the sample. If the' aggregate is a 

dolomitic limestone, the mixture of the acid "with the sample must be heated 

before any reaction will occur. The sensitivity of the carbonate to the 

acid can be used. as an indicator of the relative amounts of dolomite present 

in a carbonate aggregate. 

The acid used in the Texas ~tghway Department's evaluation study 

of the NCSA's hydrochloric acid leaching procedure is a 200 Be' Technical 

Grade Hydrochloric Acid (muriatic acid) diluted three parts acid to one part 

distilled "later. The acid is stol~ed at room temperature (720 F to 750 F) 



in a plastic container and is used at room temperature in the leaching 

process unless other1-7i.se directed. 

The resulting reaction, when acid is added. to the carbonate aggregate 

sample, is charact.erizEd by the effervescence of t..he 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 sample if the boj.ling action overflo1-1S the container in .\Thieh· 

the sample is being le~9.ched, If loss of sample does occur, this portion of 

the procedure must be redone. The phenomenon of the reaction betHeen the 
if 

acid and the carbonate fraction serves as a visual che,ek on the progress of 

the leaching of the sample. To check for completion of the leachtng process 

" , more acid is added to the aggregate sample and if there is no reaetion, this 

indicates that all of the available calcium carbonate fraction has been 

dissolved. To test for the compl(-')te 'cessation of the leaching process a 

check must be made for the presence of dolornites in the aggref:;ate sample. 

The check is made by subjecting the mixture of acid and aggregate to a lo'tv 

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

complete::l. 

\-Jhen the hydrochloric acid combines ,.nth the carbonate fraction 

of the carbonate aggregate, the end products of the leaching process are 

an insoluble residue, carbon"dioxide gas, a soluble salt, and 'Hater, During 

t..J1e lec'lching process, the c~rbon dioxide ga.s formed is continuously escaping 

into the atmosphere, but the soluble salt and the ,-rater rernain. Once the 

gas has escaped into the atmosphere it is no longer a part of the leaching 
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process. The soluble salt and the .. rater -Chat remain do create certain prob­

lems that have to be remedied. 

The .. rater remains in the form of the supernatant that covers the 

sample. The supernatant does not actively enter into the leaching process, 

but it does effect the leaching agent. vmen the acid is added to the sample 

the supernatant is f02"med. and as more acid is added, more supernatant is 

formed. If the supernatant is not removed, each addition of 8.cid will be 

reduce:1 in le..8..ching strength as it is diluted when it combines ,dth the 

water. This particular probler.1 can cause the time to run the test to become 

much longer. Also, more ac:i.d "rill have to be used than ,·muld otherwise be 

needed. To alleviate the situation, a step has been included that calls for 

the removal of the supernatant bet .. wen each addition of t..he 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 superm!.tant into 

another container. The decanted supernatant is kept in the container until 

a clear supernatant is formed, as the particles j~n suspension settle out.. 

The clear supernatant is then very carefully decanted and discarde<;l. This 

step is repeated until all of the aggregate sample has been leached. The 

decantation of the supernat.3.nt also reduces L~e time required for filtration 

since all of the supernatant produced ""Till not have to be filtered, 

Hhen 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 lm-; flame. This addition of heat caused the soluble salt 
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to percipitato out of solution~, If the percipitated soluble salt is not 
o 

removed from the insoluble non-carbonate residue, a considerable error will 

be introduced. in t.he calculation of the amount of carbonate present in the 

aggregate. To remove the percipitate, the residue is Vl"!1shecl 1iuth warm 

"t.rater. In the' proceO.ure used by the NCSA' s laboratol"'Y, the residue is washed . 
\'7hile the residue is being filtered.~he 1irashing of the residue is done 1-1hen 

the filtering of the residue is almost complete. The residue is filteroo 

tL'1til most of the Hater has been removed and all that is left is a Hoist 

matj- the warm w'a.ter is then poured over the residue and filtered. This 

'Hashing step is done two or three times depending on the amount of residue 

being filtered. Another method used to remove the percipitated salt is to 

. , add ,-rater to the leached sample. allow the residue to settle until a clear 

supernatant forms, thf:m decfmt.. This is the viashing procedure used by the 

Virginia Highway department. Virginia calls for the procechl!'e to be 

repeated three times, and each time allowing the mate:t'ial to settle for 48 

hours before decanting the supernatant. The washing procedl~e as used qy 

the NeH York state Department of Transportation Naterials Bureau is similar 

to the' one used by the Virginia High,·ray Department, but New York makes no 

mention of the time allovred for the solution to settle. They determine 

that the residue has been sufficiently washed by testing the residue after 

the ,-Tashing process with alkacid paper. The residue is considered 1.rashed 

when the residue has a pH of more than 6 after '-Tashing. This indicates that 

the residue is almost neutral, or at the least, either slightly basic or 

slightly acidic. 
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vJhenthe residue has been filtered and dried, the amount of 

carbonato present in the aggregate is calculated, .and the grain size 

distribution analysis is run on the residue. If the aggregate has 

been thoroughly leachoo, tho amount of 'ca:r"bonate calculated from the 

-residue' obtained in the second part of the p::coced.ure should be siwilar 

to the carbonate content determined from part one of the procedure, 

In its pr~sent state ofdevelopmenti 10 to 15 days are required 

to complete one test. Hith sufficient equipment, any number can be run 

simultaneously. The leaching portion of the p~ocedure te.kes the most time 

to complete, To decrease the time it takes .to leach the sample certain 

steps can be taken. The first step is to use leaching containers that are 

large enough to stop tho sample from ovorflovnng. 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 :ls' to make sure that the 

superna iant being formed is continually decante.-:3.. Other than these three 

steps there is very little that C8.n be done to speed up the leaching 

process short of using a stronger solution of acid. The next por-tion of the 

procedure that consumes considerable time is the filtration of the residlle. 

The filtration of a residue ahd the washing of the residue takes from one­

half day to a whole \-lorking day to filter and ,..rash the residue of one:sample. 

To speed up the filtration the amount of vacuum being applied rn...i.ght be 

i1'1oreasOO, but it would not be especially recorr.Il1ende if this required that 

special equipment vTould have to be purchased. A better method would be to 

remove the filtration step altogether. This is Hhat Renninger of the NCSll. 
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laboratory has suggested and is a project on which, he is working on. The 

vTork that NCSA. has done up to no\'7 has called for the residue to be uashed 

over a No. 200 sieve after the leaching process has been completed. This 

step eliminates the need for filtering the r·esidue. The only problem is tha.t 

stainless steel' screens have to be used. since the residue is still slightly 

acidic and corrodes the regular screens. A step similar to this is used by 

the state of New' York. They 1-rash the residue before screening, vJhereas 

the modification suggested by Renninger does not call for prior '1;vashi.ng. 

The modification alters the method of calcula.ting the carbonate content of 

the carbonate aggregate. Renningers modification did not mention vThat to 

do about calculating the carbonate content of the aggregate, the New York 

method says to take "That remains on the No. 200 sieve and call that the 

, insoluble residue present in the aggregate, and the Virginia High.fay 

Department, (ihich does not us e a filtering step in its procedure. decants 

the supernatant from the washhing step and then dries the residue. ~'he 

amotmt of insoluble residue is then calculated along the same lines as the 

insoluble residue is calculated in the NCSA procedure. 

The present form of the NCSA hydrochloric acid leach procedlITe .. 
does what it was designed to do and seems to be sufficient. It sepa.rates 

the carbonate aggregate into its constituent parts for examination for 

examination and analysis without destroying or altering the constituent 

minerals of the aggregate. Modifications to this procedure are JrI..<:'1.de in 

order that the amount of time required to If"..ach"a carbonate aggregate 

sample be reduced, and to make the handling of the test easier. The 
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eX8.rnination and anlysis of tho particles should not be given as :pal't of the 

procedUJ:"e. The only purpose of the procedu:re should be as a laboratory 

tool by "Ihieh carbonate aggrezates and other a8;gregates "Thieh use a'; 

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

constituent parts. 

. ... 
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Part I. 

PROCEDURE 

A. Determination of Total Residue Content 

1. Grind a srr~ll sample of dFJ coarse aggregate to pass through 

a No. 50 u. S. standard mesh sieve. D"t'y the ··No. 50 screen-

ings overnight at 2500 F • 

. 2. Remove samples from oven. Cool in a dessicator for one (1) 

hour. Heigh out tvro iO-gram test portions. Place each test 

portion in a 400 rol. beaker. 

3. Slmvly add the acid* to the beaker until the sample is cover-

ed. The acid must be added slm>Tly to avoid possible loss of 

sample due to boiling and subsequent overfloH of the sample. 

* Acid solut.ion :::: 20° Technica.l Grade Hel (muriatic 

acid) diluted 3 t.o 1 with distilled water. 

4. Continue to add acid until reaction complete~ ceases. As the 

reaction proceeds decant the excess supernatant formed into 

another container. Check for completion of reaction by 

subjecting beaker and contents to 101.·1 heat over a bUJlsen 

burner. 

5. After the decanted supernatant has settled decant the result-

ing clear supernatnnt and discard. 

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

been preweighed. 

* We filter using a Buchner porcelein furillel 

(ID about 11 em.), and an aspirator. 
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7. Hash* the residue two or three times by flushing the filtered 

residue several times with \~;arm l-lCtter while it is still on 

the filter paper in the filtering funnel. 

* Let the residue be filtered until a moist mat is 

left on the filter paper before begilming the 

washing process. 

8. Dry the residue overnight at 2500 F. D~termine the amount of 

percent. il1soluble residue. 

Percent Insoluble Residue __ Residue We2~ght X 100 
Se.mple lveight 

B. Determination of Sample Size for Part II. 

Part II. 

Part III. 

9. Determine sample size based on the residue content 8.S determined. 

in Part I and on the amount of residue desired in Part II • 

~ to get 100-150 grams of residue. 

Sample Size "" Amo~ o.f .B..~si?ue DeEir.:..ed X 100 
Total Residue Content 

10. Screen dry coarse aggregate sample over t inch and No. 8 

U. S. standard mesh sie-..res. Retain t inch - No. 8 screenings 

for testing. DrS overnight at 2500 F. 

11. Repeat steps 2 through 8. 

12. Wash residue avera No. 200 mesh sieve. Dl-y two (2) hours 

at 2500 F. Determine amount of residue passing the No. 200 

mesh sieve. Separate the ren~i11ing residue over a No. 8 

and a No. 200 mesh sieve. 
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13. Determinegradation* and report as plus No.8, No. 8 - No. 200, 

and minus No. 200. 
u • 

* Gradation r!IUst be reported on basis of amount 

residue. 

Example: Assume a 40 percent insoluble residue 

divided among plus No.8, No. 8 - No. 200, and 

minus No. 200. 

The report should indicate -

20 percent insoluble residue j_n +No.8 

10 percent insoluble residue in No. 8 - No. 200 

10 percent insoluble residue in -No • 200 

. . 



CHEHISTRY 

In the case of the slightly soluble calcium carbonate electrolyte 

(eaC03), which is the salt of the ,-leak' carbonic acie (H2C03) f the calcium 

. carbonate is dissolved by the strong hydrochloric acid (RCl). 

The chemical reactions between ,the calcium carbonate compound and 
-

the hydrochloric acid occur in an ionic form. It is for this reason that tlie 

hydrochloric acid is used in an aqueous solution j,n which the molecular 

hydrochloric acid is completely ionized into the cationic acid H30+ 

according to the following reaction: 

HCl + H20~H30+ + Cl";' 

This reaction is more generally seen in the follo~r.i.ng form: 

HCI=-W + Cl-

It must be remembered that ~ is an abbreviated sybol and that actually 

the hydrogen ion is ah'ays hydrated in a water solutione 

\.]'nen the h:yurochloric acid is added to the sample of calcium carbon-

ate aggregate, the hydrogen ion from the hydrochloric acid combines m.th 

the carbonate j.on to form the slightly ionized carbonate ion according to 

the follOidng reaction: 

w + C03-~ HCO-

As additional acid is added to the solution, the solution becomes saturated 

wi thhydrogen carbonate ions. At this poi.nt 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. 
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IF + HCO- =;... H2C03 

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

carbonic acid. When the saturation poi.nt is reached, the carbonic acid 

dissolves into carbon dioxide gas and water. 

H2CO) -=;:: H20 + CO2 

The final complete form of the reaction of the hydrochloric acid 

with the calcium carbona.te compolmd is the follovTing: 

2W + (2Cr) + CaCO) :oz~, H20 + CO2 + Ca+ + (2Cl-) 

The end products oithe leaching of a carbonate being water, carbon dioxide 

gas, and a soluble salt. 
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1. SQit4ble cont~iners for acid leachi;ng 

2. Plastic container to store acid 

3. Balances 

4. Bunsen burner 

5. Tripod sta.nd and wire gauze 

6. Filter paper - (H'natman No 50 - 11 cm) 

7. Buchner funnel - (I. D. - 11. em) 

8. Oven / 
9. Dessicators 

. 10. Aspirator 

11. EVaporating dishes 
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n~TA AND ANALYSIS 



" 0 

" , 

-- . -,---.-,-,---....---,---n---------'-
Samp~e _ 1 

, Part I Part II 
Identification Pit No. 142 

A B C D 

Container No. 

1., Tare weight 127.20 Js 

2. Tare weight + sample 137.95 g 614.08 gl g 

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

Evaporating Dish No. .' 

4. Tare weight 

~...::1:.;:.O-=-. =2 5"'"-'g'-<4-____ g""!+-_l_j.8_~ • ...;.'_"'2_8.s:;g'+_t __ • __ ~ ____ _.2 

1 1 I' 
~------_r--------------~~--~--+----------

t 189.72 ~.g 1..89.73g! _ - g 

5. Filter paper 

6. Dish + filter + residue 

t---_O_o~9_8--'g'"'-i-_____ ~ ~~,~ ___ -E; 

r-~--91_.:..;;' 9_8 __ ",-<+-g-----,g"'f-' 1--259 • 08 gi., ____ -----..E 

7. Residue weight (7~6-5-4) 1.28 K ,g 68.3.5g IS 

8., Percent insoluble residue 
12.49 %11 - --.Q%++-I -14';"':;. 0;;;';'5A!-~: -----&~ 

" __ ~ __ ' ___ ----.-1-'_~~-.I" ~ 1 

(8=7/3 X 100) 

Calculation of initial sample weight for Part II 

s::: 100 g:r:a.ms_ of residue for Part II X 100 
Total residue content - Part 1 

c: , ~ X 100 == lQG X 100 
\VJ 12.49 

c 800.64 g 

Carbonate fraction 87.51 %1 %il 8~. 95 %1 

__ N_on_-_c_a_r_b_on,,_a_t_e_._f.r __ ac_t_i_o_n ____________ ~------__ ~~~1=2~.~9~%~I _________ ~%~II __ ~1~4~.0~5~~~~ic_.~ ______ ~~ 

REHARKS: . Polish Value - 38 & 40 (~E:E-,-i) _____ . 

Natural Rock ASEhaltc..-_____________ .~_-__ -_-_-_-_-_ 



Part J - Screen Analysis of Part 2 Residue 

I 

Sample ----1-____ _ Ini tial Residue vleight g 

Identification Pit No. 1~:? Ini tial Residue Content --,..--:.... __ 1~4r.J.w.O..5...-J 

- No. 200 

Evaporating dish No. _______ Tare Height ______ g 

+ No. 200 + Tare Height.,. __ _ g 
- No. 200 = ---------------------------

No. 8 - No. 200 

Evaporating dish No. ___ - _Tarevleight ______ g 

No. 8 - No. 200 + Tare Weight = ----- g 
. No. 8 - No. 200_-. _______ _ . _____ := ____ J 

• 0 

+ No. 8 

Beak€r No. ___ Tare Weight ________ ~ 

+ No. 8 + Tare Height = g 
+ No.8 _., .--,,-----,~-----------:: ----_. 

TOTAL RESIDUE WEIGHT = ____ ,---E. . 

-200 ~ j 

8-200 g ~ 
+8 ~ % 
TOTAL -----g .% 

'--- --
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.-------.----.----.-.------.--------;---~-----'~--....,..,..---------

Ident.ifica.tion Pit No. 60 

Container No. 

1. Tare weight 

2. Tare weight + sample 

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

Evaporat.ing Dish No. 

4. Tare weight 

5. Filter paper 

6. Dish + filter + residue 

7.· R.esidue ~eight (7=6-5-4) 

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

Pa.:rt I Part II 

A B C D 

, . 
~---~--4---------~--.----~~-------

128.27 g 

118:18 g 

:-..-. 2 

e 128.27 g 

e I 299.62 g 

g 

128.2~ 

293. 06 J 

l~l~~gl 19!!:78 J 

114. to g-I--........;.-..t:l.I+ g........:::,1;::...1/.}.:..,: • ...;;,1;.1 ~. __ 1..::::.1~4.::...;.1;:.;.;1........t:1 

I-----"O:.... • ..4k 9S-"g>.i-____ -....,J;;g'H-__ ~6gl ' 1. O~..J 
l---"'i..s:.2o!;.lj."-,, '1:..t....J;; Sgl.+--___ g . 229. 8¥~-1 

6.'10 g g 141}. 81 gi 146.37 I 

62.11 'f; ~ 84,51 J 88.83..J 

>----1 ___________ ---L....-,_~ __ __'_j"______---'-I__ _ ____ _ 

Calculation of initial sample weight for Part II 

100 grams of residue for Part II 
Total residue content ~ Part 1 

~ ~ X 100 = lQQ X 100 
\VJ 62.31 

c 160.4~ 

X 100 

t-'-Ca.....;r=-b:...:.o~n;.;...a..:;.,t.;:.e ~f::.::r.:.:.a.::..ct~i:::.:o:....:.n=__ _______________ [ _.J? ·.2.22\ ___ -..1-%*, __ 1...:::5:.-.·_1-r~%-+-__ 1_~.:!1..-; 

Non-carbonate fr:...;:a~c;.;:t:.:::;i~0l:.:..1 ____________ ...!.1~_.:§~ ~)1:? l, ____ ..L%:J..!I __ 84.;;.-.:.:..::;5_1dQ"'I ______ 88_ • .;...8~3--~ 

REHA.RKS: _~PQ,,",,)j3h Value - 25 (BPN) ._-----------_._---
--------------------------------------------------_.--------------------------
-------------------~.-------.-------------------------------.----------~----.-------



Part 3 -. Scroen Analysis of Part 2 Residue 

Sax:nple 2D Ini tial Hesidue ~leight ___ ..!:.:tL!:!.:t(,~) .l-lu.7_ ...... g 

Identification Pit No. 60 Ir,i tial Hesidue Content ___ ~8,~3.c. 8.i..;].1--___ % 

- No. 200 

EVaporating dish No, ._;;;.2 __ Tare Weight 114.11 g 

+ No. 200 + Tare vleight "" 258 • 79 ____ g 
- No. 200 = !~6.37 - (258.70 - 114.11) .= __ . W8 g 

No. 8 - No. 200 

Evaporating dish No. ,......;;;2:...-_Tare Weight 11lj·.~1;.;:;1:......----"g 

No. 8 - No. 200 + Tare Weight == 1.14.66 ~ 
No.8 - No. 200 == _1:!-4.66 - 111.J..11 ______ Ii:: __ --"'-0 ...... 5-'-5~-'.!I 

+ No. 8 

+ No.8 + Tare i'leight = • .....=:2J...TJ....Z.t-..Q..:...)!-} ____ g, 

+ No. 8 = .. ...:-..Z7~19'-i- .~ 1."-1,3.90... _______ ...... = _--:;.141~-}!..04 g 

TOTAL RESIDUE WEIGHT = ~~~ 

-200 1'278 ... g 1.1 % 
8-200 _ 0.55 g 0 9 1 % 
+8 llJ4,04 g 82.0.-.10 

TOTAL 146~_g 88.2 % ------
'-



( 

• 

Sample :3 --
, . Part I 

Identification Pit No. 110 
A B 

Container No. --
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

" 

Tare weight 137.88 _g 
"" 

Tare weight -I-sample 147.79g 

Sample weight - oven dry (3==2-1) 9.91g 

Evaporating Dish No. " 3 

Tare weight 191.48 g 

Filter paper l.Ol g 

Dish -I- filter + residue 192.89 g 

Residue weight (7::6-5-4) 0.40.g 

Percent insoluble residue (8=7/3 X 100) 4.04 ~ 
G 

Calculation of initial sample weight for, Part II 

~ 100 grams of residue fgr Part II X 100 
Total residue content - Part 1 

~ ~ X 100 == 199 X 100 
\OJ , 4.04 

Carbonate fraction 95. 96 ~l 

Non-carbonate fraction I 4.04 %1 -

g 

~ 

g 

g 

g 

g 

g 

~ 

%1 

~l 

-

Part II 

C D -

~ 

I 
_ 1 

I'd _J 

~ I 

- - -, 

g J 

g ---.J 

g l 
---' 

g. J 

. ~. 
, 

,--' 

1> 
, 

% , 

RDfARKS: polish ValJle - 20 t 24! & .ziJ.:;:.BP;;...;N;.;..l):..--________ ,.. _____________ _ 

____ ~_No rz.ain size di~t.ribution analysis was run on this sarrmle> -



Part 3 - Screen Analysis of Part 2 Residue 

Sample ___ .... ~ __ _ Ini t:l.al Residue vleight _. _______ -..;g 

Identificat.ion Pit No. 110 Initial Residue Content ---

- No. 200 

Evaporating dish No. ____ Tare Weight ___ , ___ -...!g 

+ No. 200 + Tare Height a _______ g 
- No. 200 == ______ , ___ -_________ :: __ ~ __ , _ _""""_g,' 

No. 8 - No. 200 

Evaporating dish No. ________ Tare Weight ,-----g 

No.8 - No. 200 + Tare vleight - ______ g 
,No. 8 - No. 200 "" 

----~----------------~ 
:: ---~,,---.. ~,.g 

+ No. 8 

Beaker No. ___ Taro Height __ , ____ , __ g 

+ NOe 8 + Tare \'leight = ________ g, 

+ No. 8 - ~' ______ _ = ______ .E. 

TOTAL RESIDUE ',lEIGHT = ______ ~ 

-200 g % 
8-200 g % 
,~- $ y 

TOTAL g ___ .f; 
------



.. 

Sample __ ~ __ , __ 

Identification Pit No. 285 

Container No. 

1. Ta.re weight 

2. Tare weight +sa.mple 

3. Sample weight - oven dry 

Evaporating Dish No. 

Part I Part II 

A B C D 

(3=2-1) - __ -.1 

4 

4. Tar e vleigh t i 91,1-. 96g!,","" ___ ---I 
t--~ ........... '-""- '"I----.---'".'+I-~"'-" r-

5. 

6. 

7. 

8. 

Filter paper t--.~~~~ _____ ---Ert-___ O~.~9_6~1~ _____ ---J 

Dish + filter + residue 

Residue YT(;jight (7==6-5-4) 

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

--~--------------~------------------~----.----~--------~------~---------

Calculation of initial sample weight for Part II 

" Ie 
~oo grams of residue for Part II 
Total residue content ~ Part 1 

0:: -m X 100 = ~~89 X 100 

II:: ll:Q16 • 06 g 

X 100 

Carbonate fraction 

Non-carbonate fraction 



Part :3 -. Screen Analysis of Part 2 Residue 
·1 

Sample ___ 4:..;;C. ______ _ In:\. tial Residue Height ___ -.;;;;.12::::..!.~ . ..:<Y!_"_t_....Jg 

Ideritification Pit ~10. 2~_ In..i. tial Residue Content 

- No. 200 

Evaporating dish No. 4 Tare Weight 194.96 --- g 

+ No. 200 + Tare lileight .,. 200.4·0 g 
- No. 200:= 12.34 - (200.40 - 194.96) __ 6 .• ~ 

NOe 8 - No. 200 

Evaporating dish No. 

No. 8 - No. 200 + Tare Height == 195~6L_J 
. No.8 - No. 200,"" -19..5.63 -. .12!I·.9o ___ == ___ O.GZ-.g 

. + No.8 

Beaker No. _L Ta.re Weight --2Q..JlL _ g 

+ No. 8 + Tare Height = 94. ?R g 
+ No.8 =". _21+;-'Z8-=_2Q..;.Ql __ .~ ___ . ___ .. _. ____ . = __ ._~~77_. __ ~ 

TOTAL RESIDUE \VEIGHT :;: ___ 12J'1. __ ~ 

-200 6.90 g 1.1 % 
8-200 0.67 g 0!1 J 
+8 .-.JL:12 __ g _ 0 1 2 % 
TOTAL -12..~_g 2! 'j ~ 

-.- ..... 



o • 

....----------....:-----... -.--.. 

Sample ____ .-<.5 __ _ 
Part I 

Identification Pit No. 284 
A 

Container No. . . 
~ .• ~ .. 

1. Tare weight 133.32 g 

2. Tare weight + s~l~ 144.52 g 

3. Sample weight ... oven dry (3=2-1) 11. 20 g 

Evaporating Dish No. 5 

4. Tare weight 193.39 g 

5. Filter paper 0.99 g 

6. Dish + filter + residue 202.94 g 

7.· Residue weight (7=6-5-4) 8.56 g 
:i' 

8. Percent insoluble residue (8=7/3 X 100 ) 76.43 % 

Calculation of initial sample weight for Part II 

a:: 100 !Q:ams of _residue for Part II 
Total residue content - Part 1 

100 . 
a:: . -nIT X 100 == 1QQ X 100 

\OJ 76.43 
c 130.84 g 

..• -~ 

Part II 

B C D 

E'! 1J3'~2 J-133.;--

~ . 284.70 gl _ 28L~. 30 

g 151_,38 f . 150:9? 
~_5 5 

g 1~2/~0 ~ 193.40 

g 

g 

g 0.95 gl 1.00 
~ 

32L~, 82 _g! g. 321.82 

g 

g, 1,30.47 !?} 127.42 

~I 86.19 J--- 8L~.40 
I 

\ I 

X 100 

rC_ar_b_on_a_te~f_r_ac~tl~'o~n ___________ ~~ ______ ~_~: __ ~£b2Z %.~i _____ ~~%~il~1~;~.8~1.~~--~1~5~.9-0~J 
76.43 %1 .: ~I 86.19J 84.40 ~ Non-carbona.te fraction 

-----....-----_. __ .. _------------_. 
----.--------------_ .. 



'. 

Part 3 - Screen Analysis of Part 2 Residue 
.1 

Sample ~. __ J.5D~ __ ......,.... 

Identification Pi t No. 2P:)~, 

Initial Residue 1-'eight _~--=1::..;;2~.I..7...:. • ..:..4:::::.2_--s=g 

1m tial Residue Content __ ....--:;84~ • ..:..4.;;;.0 __ ~ 

- No. 200 

Evaporating dish No. --.-5._' _ Tare Weight 'j Q). t~Q g 

+ No. 200 + Tare Weight ... ..317.60 . _ g 
- No. 200 = 122 e h 2 ..; Cll1...&!L=-.1.ct3u..I::t;.;±O ...... )I--__ -'-

No. 8 - No. 200 

Evaporating dish No. _....-..,..!.t; __ Tare Weight l Q3.40 g 

No. 8 - No. 200 + Tare Weight = J...;z9:;:':'~.o...j..ZJ~O!--__ lg 
No. 8 - No. 200 = 19L.r.70 - 191LL::;;;.;illIJ..-_____ ::: __ -=1'-"' ...... 30"'----'-I.g 

. + No.8 

Beaker No. 5 I Tare Weight _.J...J 3.)..3,.J..J'L.!.2,.:,..?~, g 

+ No. 8 + Tare Height::: ---",2:....,1.£);;.:.,6.1..:,0.:.;..4l-' ___ ....Jg 
+ No. g =". zr;6 ... 04 - j33. •. ??~ _________ .= 122.82 g 

TOTAL RESIDUE \fEIGHT ::: 

-200 3'10 ..B 2.2 % .-
. 8-200 1.30 g 0.9 ~ 

+8 122.82 g 81.4 % 
TOTAL 127.42 g 84.4 ~ -. 

\ 



---
Sample _ 6 

Part I 
Identification Pit No. 79 

A B 

Container No. -- .. 
1. Tare weight 118. 90 g g 

2. Tare weight + sample 1l~9 .os g g 
-

3. Sample weight - oven dry (3=2-1) 10.1'1 g g 

Evaporating Dish No. .- . (, 

4. Tare weight 19'1.14g g 

5. Filter paper 0.96 g g 

6. Dish + filter + residue 200, 'is g - -g 

7. 

8. 

Residue l-Teight (7:6-5-1~) 4 ___ 0Sg 
, 

Percent insoluble residue (8=7/3 X 100) 19.90 % 

Calculation of initial sample weight for Part II 

a 100 ~am~ of residue for Part II X 100 
Total residue content - Part 1 

0:: _ ~ X 100 = 1GG X 100 
\UJ 3-g;g0,· 

... 250.60 g 
• 

Carbonate fraction (,0 10 ~i 

Non-carbonate fraction 39.90 %1 

g 

~ 

H 

%i 

%1 

Part II 

C D 

1'38.90 g 138.91 l' 

'394.88 gl 394.09 e 

21)1).98 g. .£2.20113 g 
. 

6 6 

19l!]8 g. 195.35 g 
; 

0.98 gl 1.00 g 

JJ7.40g 314.09 c 
--~ 

1'-1-1.04 g 117.74 12 

55.10 % 46.14 ~ 

44.°0% 53.86 ~ ,-

55.101 46 .1L~ 9 

REHARKS: __ -'-P_o_l_is_h __ V_a_ll_1e_---.::::..36_(=-B_P_N.;.-.) __________ ~ ___________ _ 



Part 3 -. Screen Analysis of Part 2 Residue 
. I 

Sample 6D Ini tial Residue vleight __ ---:1::.;:1:.1..7..::-, 7l:.L.._g 

Identification .Pit No. 79 Initial Residue Content ___ ..:.46;;:..:J:.L..j 

- No. 200 

Evaporating dish No. 6 Tare Weight . 195.35 g 
6" 88.70 

+ No. 200 + Tare Weight = 307.55 g 
- No. ZOO = 117.74-~.22 - 1st,5.35) + (89.53 == __ ,h)L .. $. 

-88.70) 

No. 8 - No. 200 

Evaporating dish No. __ 6~_Tare Weight 195.35 g 

No. 8 - No. 200 + Tare vTeight == .~2"727':-""=,,,3~6-=--__ ,g 
. No. 8 - No. 200 = = gp .)6 -:...lli.,-" 3~5 __ _ 32 .. °1 . g 

+ No. 8 

Beaker No. 6 t Tare 1"eight 132.19 ___ g 

+ No. 8 + Tare Height :: 211 • .2,5 ____ g 
+ No. g ==. . ~11...5.5-=:...11=?-_ .... , 1;...09 ________ . = 

TarAL RESIDUE WEIGHT = 117 .74 ~. 

. 
-200 6·32 g 2 • .2, % 
8-200 32.01 g __ 1_2.6 % 
-1-8 79.16 g 31 •. 1 % -
TarAL 117.74 g 46.2 %. 

-



, . 

Sample _ '1 . -~ 
Part I 

Identification Pit No. 291 
A 

Container No. 
" ,c,. 

1. Tare weight t3?~18 1S 

2. Tarl::l weight + sample i/.f-2.28 g 

3. Sample weight - oven dry (3=2-1) to.iO g 

Evaporating Dish No. " '7 
~'. 

4. Tare weight _11 ')'041 -g 

5. Filter paper _OL98 g 

6. Dish + filter + residue 1.'17,62 g 

7. Residue 'Height (7:6-5-4) 1.21 g 

8. Percent insolub1e residue (8=7/3 X 100) 12 18 % 

Calculation of initial sample weight for Part II 

Carbonate fraction 

Non-carbonate fraction 

, c:: 100 grams of residue for Part II 
Tota~residue content - Part 1 

100 1 
... 70\ X 100 = ~ X 100 

\UJ 12.18 

821.01 g 

87 82 ~: 

12 1 18 %1 

REHARKS: P6lish Value - 34 (BPN) 

Part II 

B C ~ .. D 

~ 155.91 ~ ~ 

.~ 74J_,67g ~ 

g j87.76g ~ 

. 
--.1 

~-

-
g 11.5.41 g.' f 

gl o !.94 gl @ 

g 
r1Z-6•23 1- c c 

g 59.88 1 

_'f; 10.19 Cl 
I 

X 100 

;1>' • 

• 

%! 89.81 ~l c , 

~. ! 
10.19 %1 <l 

I 



Part 3 -. Screen Analysis of Part 2 Residue 

Sample ZC Im tial Residue Height ___ -J..59~. 8.t;..8.:.-_g 

• Identification Pi t Ng.. 291 Initial Residue Content 10.:19_~ 
.. 

- No. 200 

Evaporating dish No. _ .... 7 __ Tare Weight ~J.5.l.J.:l g 

+ No. 200 + Tare \-[eight eo J...53.22 g 
- No. 200 = 59.88 - i153.92 - 115.41). ___ _ 

No. 8 - No. 200 

Evaporating dish No. 7 Tare vleight 11 5JI-1 --'---- g 

No. 8 - No. 200 + Tare Weight = 124.67 g 
No. 8 - No. 200 =: 124.67 - 115. LI-1 .: ---- / 

+ No. 8 

Beaker No. 151\ Tare 'tveight 123.27 g 

+ No. 8 + Tare i'!eight = ......:1=.-5 ..... 3!.!. • ..::;2:::::.2 ____ g, 

+ No.8 =·· •. 1.:23,22 - 123!..21_ ......... __ . 

TOTAL RESIDUE r"lEIGHT = ___ 5 ..... 9u..=8.8~ 

- ... -

-200 21·3.2 g }.6 % 
8-200 9.26 g 1.6 % 
+8 22..25 g 5.0 J 
TOTAL 52. 88 g 10.2 % --

'. 



.. 

( 

i 
-----.. """""-

Sample 8 
Part I 

Identifica.tion Pit No. 296 
A -

Container No. , -

.. 

1. Tare weight 133.91 g 

2. Tare weight + samp1e 141-1-.40 g 

3. Sample vreight - oven dry (3=2-1) ~~ 
Evapora.ting Dish No. 8 

4. Tare weight 197.70 g 

5. Filter paper 0.97 g 

6.' Dish + filter + residue 1'98.90g 

7 •. Residue weight (7==6-5-4) 0.23 g 
, 

8. Percent insoluble residue (8=7/3 X 100) 2.19 % 

Calculation of initial sample weight for- Part II 

Carbonate fraction 
r----"-- • 

Non-carbona.te fraction 

- 0::: 
100 grams of residue for Part II 
Total residue content - Part 1 

0:: _ ~ X 100 = lQQ X 100 
\VJ 2.T9 

0::: 4566.20 g 

97.81 %1 

2.19 %l 

RD~RKS: __ ~PQ~l~i~s~h~' '~Ja~1~1~le~-~38~_~(~B~P1U~Nk-___________________ ___ 

~ 

I 
Part II 

B C D 
~"'--

I ! 
I . I un, '" .. 

I 

~ g gL 
I-

g g! g: -
I 
I 

g g -R 
. --

g g -1i 

g - gl ..Ii 
, 

R (7 - . Ji .. 0 

12: 12:1 g 
i 

% , % 

I 

X 100 

~ :. 



.. 

," . 

.. 

I 
j 

j 
: 
'. 

I • 
l 
I-
! r 

Part :3 - Screen Analysis of l'art 2 Residue 

Sarnple __ ~8,--___ _ Ini tial Residue 't-leight ____ _ g 

Identification Pi t:. no .,---::2,-,Q,,",,6 __ Initial Residue Content ._------% 

- No. 200 

Evaporating dish No. __ Tare Weight _________ g 

:.. No. 200 + Tare \'leight C> _____ -:...---",o"g 

- No. 200 == --------------------------
No. 8 - No. 200 

+ No. 8 

., 
Evaporating dish No. _______ Tare Weight _____ g 

No. 8 - No. 200 + Tare Weight ::: _____ -!g 
No. 8 - No. 200 -

~. -~-, ,----,----- - ~----

Beaker No. ___ Tare Weight _______ ,g 

+ No. 8 + Tarel{eight = 
+ No.8 =". 

-200 

8-200 

+8 

TOTAL 

------g, '1 ________ . __ = __ ----1i 

'l'OTAL RESIDUE 'HEIGHT =_' ____ ...--J 

g % 
g % 

----E ~ 

----g .1, 
---,--

---



. . 
Sample 2 . 

Part I 
Identification Pit No • 290 

-

1. 

2. 

3. 

4. 

5. 
6. 

7. 

8. 

A --
Container No. 

'. 

Tare weight 118.00 g 

Tare weight + sample 148.22 g 

&Lmple weight - oven dr,y (3=2-1) _10.22 g 

Evaporating Dish No. " ' 9 

Ta~e weight 113.82 g 

Filter paper 0.92 g 

Dish + filter + residue 117.98 g 

Residue ""might (7:6,..5-4) 3.21+ g 
" ,}-

Percent insoluble residue (8==7/3 X 100) 31.70 ~ 

Calcula tion of im tial sample ""might for· Part II 

100 grams of residue for Part II 
Total residue content - Part 1 

0:: . ~ X 100 = lGG X 100 
\UJ 31.70 

0:: 315.45 g 

-
Part II 

B C D 

l' 138.00 g . I 

J;(. 534.64 gl .J 

• 396.64 j .J 

~ .~ 9: 
g[U3. 82 ~ € 

gl~;8 gl I 

g 298.00 I 
--' 

g 183.20 _gl ! 

~ 46.19 % ( 

I 

X 100 

~C~a~r_b._on_a~t~e~f~r_ac~t~i~on~ ____________________ ~+-~6~8~.~30~;11::--------~~~'1~5~3~~~81~.~ql--------J 
Non-carbonate fraction 31. 70 7J, ~ 46.19 ~ 

R~~RKS: ______ ~ ________________________ __ 



Part 3 -. Screen Analysis of Part 2 Residue 

Sample _. __ ...:.9..;;:.C __ -..,._ Ini ti8.1 Residue '>[eight __ -,1~~8c:...3'-!. • .!;;;;.20~---""g 

ldEmtification _.Pit No • .1.90 _ lui tial Residue Content __ ~4~6 ill __ % 
,., <> 

- No. 200 

Evaporating dish No. _--<-9_ Tare Weight ·113~82 g 

+ No. 200 + Tare Weight "" 292.01 g 
No. 200 = ~1.!20- (292.01 113.82) 

No.8-No. 200 

Evaporating dish No. _-,9:--_Ta1'e Weight _ 11',.82 g 

No. 8 - No. 200 + Tare Height == 12.:li51.,~ 
No.8 - No. 200 == 3Zl&.52 ;tJ3.82 = __ ..... 7-,-"" Z ..... L.g 

+ No. 8 

Beaker No. 

+ No. 8 + Tare l{eight = __ 2""'0o..<9:..!. • ..J.l..l-5_. ___ .....Jg 
+ No. 8 =. '..:..-..3Q..~ -: .118 ".9.L. _____ ~ ___ 

TOTAl, RESIDUE I<lEIGHT =_~1~8",,-,3.!.:...;;;;?;.;;;.O_.>4g 

-200 5.01 j; 1.:2 j 

8-200 7.75 g 1.09 % 
+8 - 170)14- g 42.6 j 

TOTAL 183.20 g 42·8 ~ -
--



.. 

• 

Sample _ 10 
Part I 

Identification Pit No. 295 
A B 

Container No. - -

.. 

1. Tare weight 13Z. S1.~ JS 
.." 

2. Tare weight + sample lh7.72 g 

3. Sample weight - oven dr,y (3=2-1) 10.18 g 

Evapo~ating Dish No o 10 

4. Tare weight 191.25 g 

5. Filter paper 0.98 g 

6. Dish + filter + residue 192.70 g. 

7. Residue vT.eight (7::6-5-4) 0.47 g 

8. Percent insoluble-residue (8=7/3 X 10 0) r-- h.62 % 

Calculation of initial sample weight for· Part II 

c: 100 grams of residue f9r Part II X 100 
Total residue content - Part 1 

a ~ X 100 = lGG X 100 
\UJ U2 

- I Carbonate fraction 22.38 ~: .- -
I 4.62 ~I -Non--carbonate fraction 

REHARKS: . Polish Value :::~343_(:..::B:.::.P.:.;.N.L) ___________ _ 

-- --. 

"Part II 

C D 

138•02+ ---
.g 137~40 rt: . 

688,4(3+ 
g 698.0() g 

550./~.6, .. 
g 569~ 

10 -
g 191.25 g 

0.90 I 
g 

0·5 
g 219.34 gl 

g 26.26 g 

~l 2. 36 ~. 

%1 97.64% 

J 2.36';6 

-------------------
-

~--------------------------------~----------.---------------

\ 



, . 

Part J -. Screen Analysis of Part 2 Residue 
. I 
I 

Sample __ ~10~C:::.-..._ 1m tialResidue vleight ___ ..!;.2:.:;;;:6~. !;;:;26~ 

Initial Residue Content 

- No. 200· 

EVaporating dish No. --1lL- Tare l'leight· 121; 25 g . 

+ No. 200 + Tare l'leight "" . _. _. g 
- No. 200 = 26.26..; (0.18 -1- Q.16) . _--= ..25.CJ.2 g .. 

No. 8 - No. 200 

Evaporating dish No. 10 Tare vleight -191.25· g 

No. 8 - No. 200 + Tare Height = 191.4'3 g 
No. 8 - No. 200 = 191.11:1 = 191. 25 . 

+ No. 8 

Beaker No. _.....;1~0'- Tare Weight 191.25 g 

TOTAL RESIDUE vIEIGHT = __ ..... 2"-1.6.$.J" 2 ..... 6.:..----...g 

-200 -ZSn..2Z..J 2 ... 5 % 
8-200 -IL.JlL..g O!O 'fo 

+8 O,l6--.e 0.0 % 
TOTAL 26.26 g 2.5 ~ 

--



.. 

, 
I 
I 

Samp;te 11 
Part I 

Identification Pit No. 19 

1. 

2. 

3. 

4. 

5. 

6. 

7 •. 

8. 

A B 

Container No. ' , 

" .. -.- " 

Tare weight 1L~6.98 g 

Tare weight + sample 11)7.72 g 

Sample weight - oven dF,1 (3=2-1) 10.74 f!. 

Evaporating Dish No. " 10 

Tare weight 128.49 g 

Filter paper 0.98 f!. 

'Dish + filter + residue 1'1'3.62 g 

R.esidue weight (7:.6':'5-4) 4.1S g 
. , 

Percent insoluble residue (8=7/3 x 100) 38.64 .% 

Calculation of initial sample weight for Part II 

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

~ .~. X 100 = lGG X 100 
' \VI 38:b4 

258.79 g .. 

'Part II 

C D 

g 146.98 g -

g 4lW. 72~g .1' 

g 300.74 f!. l' 
~ 

10 '. 

g 128.49 g . l' 

E 0.99 E .~ 

g 287.24g II c 

g 157.76 g .~ 

... ~ 52.46 .~. ~ 

\-

hi .:.J~-'-''''----'----,1-.....:..L.-':''-:-'-'--1f------f C.rbonate fr.ction %' %iI 47 • S4 % ~ 
Non-carboClate fr_a_c_t_i~0_n _____ , ____ . ____ :.....-3lh~~~11 _ ~I 52.~,6 % ~ 

REHARKS: __ ...:;.t:.9...-1.ish lJaJue - 25 (BPE) ___ ,_ 

-----._-------------
-----------. ---"-- ----



Part J -. Screen Analysis of Part 2 Residue 
·1 

Sample __ ' _1_.1~C,---__ 1m. tial Residue "t-Teight __ 1 S7-t.ZQ .. _g 

Identification Pj. t l\Io, .19.....,...._ Initial Residue Content ___ 5~2,""".-,-h6""--__ 1-

- No. 200· 

Evaporating dish No. __ ],_1_ Tare l{eight .. 128.h9 g 

+ No. 200 + Tare Height "" 2?? • 79 g 
- No. 200 = 157,'(,6 - (277.79 - 128.h9) = 

No. 8 - No. 200 

Evaporating dish No. 

No. 8 - No. 200 + Tare Weight = 133.99 _ g 
. No. 8 - No. 200.:e: 133..22 =_ 128 f L;,q _ __ == ___ . _2&"'....E. 

+ No. 8 

+ No. 8 + Tare Wetght = 227.08 
+ No.8 =.. . 227.08 - 8i~._ 

TOTAL RESIDUE vlEIGHT := 

-200 8.6QJ 2·2 % 
8-200 ~ 1.8 % 
+8 --1l±3.66 g __ II? 8 % -

.. 

TOTAL 07·Z6 g - 22.5. % - -



I .. 
.-~.------. _ .. 

Sample 12 
Part I 

Identification Pit No. 42 
A 

.. 

Container No. 
-"_ .. , .• 

" 

1. Tare weight 140.42 g . ... 
2. 'rare Height + sample 150. SO g 

3. Sample 1-might·- oven dry (3=2-1) 10.08 K 

Evaporating Dish No. 
,. 

11 

4. Tare weight 122.03 g 

5. Filter paper 0,95 g 

6. Dish + filter + residue 132.38 g 

7. R,8sidue weight (7::6-.5-4) 9.40 g 

8. Percentinsolublo.residue (8=7/3 Xi00) 93.25 1, 

Calculation of initial sample vJeight for Part II 

"" 1.00 grams of residue for Part II 
Total residue content - Part 1 

c ~~ X 100 = lQQ X 100 
\VJ 93.25 

... ===1::0:::7:::,2::4====g 

Carbonate fraction 

Non-carbonate fracti,;...:.o~n:..;_~ _________ ....!....._2.}g 2'1 ~ I 

REHARKS: Polish Value - 44 (BPN) -----, 

Part II 

B C D 

----
g 11w.h2 g 140.J..)-!.} 

~ 

293.75 gl e: 295.30 ~ 

e: 153.33 ~) 19}.86 E 

11 n -
J~ 1.22~_ 122.03 § 

0.98 gf .E. 0.98 @ 

g ~;3.18 gl 273.62 @ 

g 150.17 g ~50. 6~---.1 

~ 97.94 _~ 97.26 6 ,. 

X 100 

------~-----------

---------------------------------------------



J 
Part :3 -~ Screen Analysis ofPa.rt 2 I.Residue 

. I . 

Sample 12D, __ _ Ini tial Residue Weight ___ ~1c.:::..50:::...:.~6:..::1~_g 

Identification _fit No. 1}2 Initial Residue Content 97.26 dl. _.---"'-!....=...:=_..I" 

- No. 200 

Evapor~ting dish No. 12 Tare·Weight 122.03 g 

+ No. 200 + Tare \'leight "" 272.22 . g' 
- No. 200 = 150.61· - (272.22 - 122.0ll. ____ = o.4Z .... ~ .. J~ .. 

No. 8 - No. 200 

E.\raporating dish No. __ 1~Tare Weight -122.03 g 

No. 8 - No. 200 + Tare Height = 122.25 g 
No. 8 - No. 200 "" 120.£L::_~::..;.2,"",2:..1..~O.J...3 _____ == _. __ il..2.2~ 

+ No.8 

Beaker No. j2' Tare Weight _____ 8:.:..9.~2J 

+ No. 8 + Tare i'leight = --:2::-J]<..:9:.:,o..l...74.;:..' _____ lg 
+ No. '3 ='. . ?~3",,",9 .w.Z....;:.4-.;-~8..:.2:..J.. Z...j.2 _____ _ = 

TOTAL RESIDUE vTEIGHT = __ .1;;;..,50.6:t~ 

;i', 

-200 _9.42 g 0.3 '% 
8-200 Og22 g O!t fo 
+8 J!12~ 0" .. ~ __ -,-0*.9 J 

TOTAL 1~0.61 g QZ.3 % 
-----



-

- . 

. 
I 
I -, 

-
Sample 13 I. 

M 

-- Part I Part II 
Identification Pit No. 20 0 

A B C - . D l---=r. ". -
Container No. 

e ,- 13-=---1. Tare weight 1.4".4~ g ~ 

2. Tare weight + sample 1'16.1~ g ~ 30' • 1::2 _ --:..._ 

3. Sample weight - oven dry (3=2-1) 1.0A 70 g g 158.09 g 

Evaporating Dish No. 12 12 . --- " -
4. Tare weight t87.~U g, 187e35 g ---1 

5. Filter. paper , 0 8 97 g g 0.95 gl • I 
I 

6. Dish + filter + residue 191).18 g g 335.17g ! 

1h6.87J 

, 

7. Residue I-leight (7=6-5-4) 6.86 g g J 

8. Percent insoluble residue (8~7/3 X 100) 64.11 % ~ I 92090J ~ 
I 

I I 

Calculation of initial sample weight for· Part II 

IC 
100 grams of residue for Part II X 100 
Total residue content- Part 1 -

z: 100 X 100 _ lGG 
X 100 m -64.'11 . '"' . . 

"" 1.~S·28 g 
" , . • 

- -----~-
~rbonate fraction ~ -~ f!:::l %1 7.10 % c 

- - ,.j. 

Non-carbonate fraction «11 92.90 ~ ~ 

IOl I 
- I 

REHARKS: . Po1ish Value - 22 (BPIJ) . . . -" - -
. ~ .. .. --- - -

- - -. - - - .. ----- .-. 
\ 



Part 3 -. Screen Analysis of Part 2 Residue 

Sample __ .....:1::-1~C'---__ :-- Ini tial Residue Weight ,..--_--::;1'--'-4'6. 82_g 

Identification Pit_No. 20 Initial Residue Content 92.20 .3 
o • 

- No. 200 

Evaporating dish No. _l.:L_ Ta:re Weight . 187.35 __ g 

+ No. 200 + Tare Height ... ----234.00 g 
No. 200 =. 146.87 - (334.00 - 187.35) = 

No. 8 - No. 200 

Evaporating dish No. --.,;1;.;;.3<--_Tare Weight 187.32 g 

No.8 - No. 200 + Tare Weight == 189.23 g 
No.8 - No. 200.=_189.23 - 187.J..:;.2 ____ , 

+ No. 8 

Beaker No. 13' Tare Height 14,0.4.1.1- ,g 

+ No. 8 + Tare Height == 285.21 g 
+ No.8 :=" 2$5.2:1. ~ = 

TOI'AL RESIDUE WEIGHT =_----'~"_'4,, ___ 6.::..;. 8 .... 7_-""-£ 

. 
-200 0 0 22 g 0.1 % . 
8-200 1.88 g 1.2 % 
+8 -1~.Lg 91.6 % ->.--....... ~--
TOI'AL 1l}6.87 g ~?~ 



( 

! . . 

Sample 14 
Part I 

Identification Pit No. 292 - - A 

Container No. 
- .. 

1. Tare weight iSS 17 g 

Tara weight + sample 
." I 

2. 1._J6B:~61 g . 
3. Sample weight - oven dry (3=2-1) 1.0.24 g 

Evaporating Dish No. .11 

4. Tare weight 191.26 g 

5. Filter paper 0.96 g 

6. . Dish + filter + residue 191.62 g 

7 •. Residue weight (7:6-5-4) 1.L!·0 
g 

.. 

8. Percent insoluble residue (8=7/3 X 100) 13.67 ~ 

Calculation of initial sample 'Height for· Part II 

Carbonate fraction 

Non-carbonate fraction 

. a:: 100 €rrams_.of r~sidue for Part II 
Total residue content - Part 1 

= . .}.9J. X 100 == 199 X 100 
\VJ 13.67 

co 731. 51 g 

86.J} %: 

1}.67 %1 

-

Pa.rt II 

B C D 

g 158.37 g I 

g. 742.12 gl -..J 

g 583.75 g -J . . . '. 1) - . 
g 19:1..26 g ! 

I 0.96 r 
E 0.97 g ! 

g I 291.65 gl J 

~. 98.46 I I 

" 'f; 16.87 , 

l . I 

X 100 

'f;iI 83.13 % ( 

d\ 16.87 ch ( -
REHA.RKS: Polish Va1-ue,_-~3:.....0_.:....(B_F_)N.:..)~ ______________________ _ 

--------------------~-------------------------

---- -,-_ .. ------~--------------------.-------



Part 3 -. Screen Analysis of Part 2 Residue 

Sample __ 1.4c Im tial Residue 1tleight _____ -'9::.;;8:.!:!...:.4::;.6_ g 

Identification Pit NQ. 292 Initial Residue Content -<1'_--=1:..::6::.!, • ..;::8.f-7 ____ fo. 

- No. 200 

Evaporating dish No. 14 Tare Weight . 191.26 g 

+ No. 200 + Ta.re Weight "'" 269.67 g 
No. 200 = 98.46 _. (269.67 -- 191.2.9) 20·tLe. 

No. 8 - No. 200 

Evaporating dish No. ---,1,,-,.4,--_Tare Weight 191.26 g 

No. 8 - No. 200 + Tare Weight = 202.76 g 
. No.8 - No. 200.== _ 202.76 - 191.26 

+ No. 8 

+ No. 8 + Tare Height = -.156.82 
+ No. 8 = d. 1..5~. 82 -:. 2Q.&L .......... _. _____ . 

g 
. =_._66!-~ 

TOTAL RESIDUE 1tJEIGHT = 

-
-200 20.15 g 3.4 % 
8-200 .. 11.50 g 2.0 % -
+8 66.87 g 11.5 j; 

TOTAL '18.46 g 16.9 % 

\ 





Part :3 -. Screen Analysis of Part 2 Residue 

i 

Sarnple.~ Ini tiaJ. Residue Height ___ 1.:&. Q1 g 

Identification pjt No. 293 1m tial Hesidue Content -:,, ___ q:z.:9:z.,.>-t.2~7_--,. % 
,> ? 

- No. 200 

Evaporating dish No. 1S ._ Tare Weight ~3.55 g 

+ No. 200 + Tare Weight a 343~~~g 
- No. 200 = 150 .0j. - {)43.56 - 12J:..L • ..!...l)!""",i)~ ____ · = _--D;..<..02.......,-1I 

No. 8 - No. 200 

EVaporating dish No. __ ....;1::;..5~_Tare Weight 193.55 g 

No. 8 - No. 200 + Tare Height = ~g 
. No. 8 - No. 200 == . 1_93.52 - 193. £)5 "" .. -: . 1\ I\? .", ___ ~..J.--J:L 

+ No. 8 

Beaker No. 15' Taro Weight 131.96 _. ____ g 

+ No. 8 + Tare \'leight = 281. 92 ~g 
+ No. 8 =.~2£..:: llt!.9~_~. ___ .= _--""1!"'"'-1:'9 .... 0-9~g 

TOTAL RESIDUE vTEIGHT =_JSQ.....DL-~ 

-200 'Q,OZ g QaQ % . 
8-200 0.Q3 g Q~ 

+8 149.q6 g ----22, R % 
TOTAL liO. at g --.5l9!8 % 



Q • 

• 

Sample 16 
Part I 

Identification Pit No! 68 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

A 

Container No. . . 
---~ ; .. 

" 
Tare weight 157.91 g 

"" 
Tare weight + sample 168.36 g 

Sample weight - oven dry (3=2-1) 10.45 g 

Evaporating tQshNo. " 16 

Tare weight 179.85 ~. 

Filter paper 0_.95 g 

Dish + filter + residue 182.72 g. 

Residue v1eight (7::6-5-4) 1.92 g 

Percent insoluble residue (8=7/3 X 100) 18.37 •. ~ 

Calculation of initial sample weight for· Part II 

.... 100 ~ams of residue for Part II 
Total residue content - Part 1 

a: 100 X 100 = lQQ· X 100 m 18.37 

. ... ===51~=4::!:. ::,::36====g~ 

41) 

• 

. Part II 

B C D 

g 157.92 g ----1 

g 781.J..16 g ~ 

.g 626.24g ~ 

". 

16 

g 179.85g ~ 

g 0.97g ~ 

g 315.28 K ~ 

g lJl}.46 _gi, § 

~ 21.47 , c 
( 

X 100 

-~-----



, . 

Part :3 -. Screen Analysis of Part 2 Residue 

Sample __ .....:;l:...;.h,..:..C ___ _ Ini tial Residue Height ___ ..:::.1..:,.24..;...:...4.:...;;6:..-_g 

Identification Pit No. 68 1ni tial Residue Content ___ 2:;,:..:1::.;.:-4,.!.,7 ___ :fo 

- No. 200' 

Evaporating dish No. _---:;1:..,;;6_ Tare .Weight 17.!.....9L!.c..,,;8~5 __ g 

+ No. 200 + Tare vleight "'" _ .222;.91 g 
- No. 200 = lY!:.t:6 - (299.91 ~ 1?2.~5) -- :::: 

No. 8 - No. 200 

Evaporating dish No. __ ...:::.1.;;;.,6_Tare Weight 172.85 g 

No. 8 - No. 200 + Tare Weight =180,,31 g 
No. 8 - No. 200", 188.31 - .!22. .. :-.,8.:..21...-. _____ .:: __ --'-'-S .... L4.:.;.6:...-....... g 

. + No.8 

... No. 8 + Tare \'leight = 268.10 ___ .-:g 

... No. 8 =.... 268.lQ~ - 15S~;4>? = __ tl1.62 g 

TOTAL RESIDUE WEIGHT = 

-200 14,P2 g 2.JLj 

8-200 8.46 g _1.0J 

+8 ..1.l.L..QL..g ~~ 

TOTAL 11'-!-.46 g 21. 5 ~ -



? • 

....,...--. 

r 
I 

Sample t7 

Identification Pit No. 61 

Container NOQ 
.H 

1. Tare weight· 

2. Tare weight + sample 

3. Sample weight - oven dry 

Evaporating Dish No. 

4. Tare Height 

5. Filter paper 

6. Dish + filter -I- residue 

7 •. R~sidueHeight (7::6-5-4) 
:i 

8. Percent insoluble residue 

--

Part I 

A 

.. 
.. 

t'}5.89 g 

165.99 g 

(3==2-1) ~~10 g 

17 

19'3.53 g 

0.95 g 

196.75 g 

2.27 g 

(8=7/3 X 100) 22.L~8 ~ 

/ 

Calculation of initial sample 'Height for Part II 

Carbonate fraction 

Non-carbonate fraction 

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

~ ~ X 100 = lGG X 100 
\VJ 22.48 

&: _444.84· g 

77.,)2%1 

_ ... 22.L!,s ?J 

Part II 
0 

B C D 

I 
155.9d gl -

--~ 

e f' 

e 610.50 g g 

g 49~.60 g g 

17 . ... 

g 193.5'.}g f' 

g 0.9g gl g 
I 

I 
g 370.11 g fl 

g 175.5~_ ....€ 

'f, 38.6~ .. ~ ~ 

I 

X 100 

;6;[ 61.37~ I 

JI 38.63 c;6 ~ 

REHARKS: Pol:3 sh v~lue-.J.O",-__ ~(B;:,:P,"",N~) ________________________ _ 



I 
Part 3 -. Screen Analysis of Part 2 Residue 

• I 

Sample __ -....=:..J17:-;:C'--_-.,.- Ini tial Residue Height ___ .175.59 _g 

Identification r~t No. 61 Initial Residue Content ~~ 

- No. 200' 

Evaporating dish No.' 17 Tare Weight '193.54 g 

+ No. 200 + Tare Height .,. 355J~l} g 
- No. 200::: 175.59 -'(355~4T __ ~ == 13.22, g 

No. 8 - No. 200 

Evaporating dish No. _17 Tare Weight _ 191 . .5.!J._g 

No. 8 - No. 200 + Tare Height = _ 2Q3.82 
, No. 8 - No. 200::: 2Q3,82 - 191, .C;L~ 

g 
10. 28.-f! 

+ No .. 8 

Beaker No. t 7 I Tare \'Jeight 1-33.32 g 

+ No. 8 + Tare Height = ~.2","".R:..L5 ...... y.,J..;,'J.'--__ --ig 
+No.8=,. 2R5-l14-W~ , _______ ... =.~_,_~Q~ 

TarAL RESIDUE I'lEIGHT = __ 1-'7...::;5_ • .o:;...59"---__ ~'"' 

-200 13. 29 g 2.2. Y 
8-200 10.28 IS 2·3 % 
+8 152.02 g 13.4 % 
TOTAL --1'Z.2t29 g J8.6 % 

._------



" . 

; . 

! - .-
Samp?-e 16 - Part I 
Identification P:i.:!;: No. 252 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

A B 

Container No. 

Tare weight li6.82 is. 

Tare weight + s~mple 167.14 g 

. Sample weight - oven dry (3=2-1) 10.'32 g 
. . 

Evaporating Dish No. 18 

Tare weight 168. 20 g 

Fi~ter paper 0.97 g 

Dish + filter + residue 169,-95 g 

Residue "might (7::6-5-4) 0.78 g 
Percent insoluble residue (8"",7/3 X 100) ~---1.L56 % 

Calculation of initial sample weight for- Part II 

c 100 grams of residue for Part II X 100 
Total residue content - Part 1 

IC . m X 100 == 1QG X 100 
7.56 

z: ===1=3=22==u=7~5====::g 

--
Part II 

C D -
J = -.--~ 

f'. 156.82 gl E 

~ 780.26 gl J 

g 623.lJl!. g E . 
18 '-

g 168,20 g;L-J, 
g 0.95 gl g 

_g l 218.19 ~ 
p 
<:: 

g 49. 04 g g 
: 

% . 7.87 %i <1 
~ 

I .... - 1 

Carbonate fraction 92!~ %[ ~.= 21, -272.',18l ;I.-.. 
Non-carbonate fra~=-t::.:i:...:o..;.:n;-. ___ -'--_-_____ ---.:..!.--.L7A.,. 5,£:;.6<--L%.::..t1 __________ .!.:.~!.!--_~.t-'. __ ~L~.i.;.l~~ ___ __"~ 

REHA.RKS: Polish Value - 2'7 (BPN) 
~--~~~--.-------------------~-------------------------



• Part .3 -. Screen Analysis of Part 2 Residue 

Sample _. __ .;;;.1_8C~ __ ,..... Ini tial Residue Weight ____ 4:...t.9:...!'...-"'-0..l.4 __ g 

Identification Pit \)0.·252 Initial Residue Content __ ---2..,!3:l~ 
o • 

- No. 200 

Evaporating dish No. __ 1_8_ Tare Weight· 168.20 g 

+ No. 200 + Ta.re Height .,. 197.6.5 g 
- No. 200 = 49.0h - (197.65 - 16>3,20) 

No~ 8 - No. 200 

Evapora.ting dish No. _..;:;.1...;..8 __ Tare Weight 168.20 g 

No. 8 - No. 200 + Tare Weight =--.l.'Z.2.r.,--S,-",O __ "pg 
No.8 - No. 200 = 179.50 - 168.20 - _--",-l=...1.:-'1=O_.l.d.E 

+ No. 8 

Beaker No. 

+ No.8 + Tare Height = 173.29 g 
+ No.8 =". ___ 173.~9_;- 155.20 

. TOTAL RESIDUE ~VEIGHT = 49.04 g,. 

-200 19.65 g J.2 . % 
8-200 11.:20 g 1.8 % 
+8 18.09 g 2.2 10 
TOTAL ~~g 7.9 1> 

--.. 



,~ ", 

Samplo . 19 
Part I 

Identification Pit No. 232 
A B 

Container No. -., 
t. Tare weight 117 86 g 

2. Tare weight + sample 148.64 g 

3. Sample weight - oven dry 0=0:2-1) 10L78 g 

EVaporating Dish No. '15 

4. Tare weight 1C)J.30 $ 

5. Filter paper 0.B9g 

6. Dish + filter + residue 196.77 g 

7. Residue weight ( 7 :::6-5-4 ) 2. '38 g 

8. Percent insoluble residue (8",,7/3 X 1 00) 22.0B % 

Calculation of initial sample weight for Part II 

a 100 ~ams of residue for Part II X 100 
Total residue content - Part 1 

lC , ~ X 100 = HlQ X 100 
\VJ 22.08 

... ==:::::4:::52:::.::::9:::° :=::==:::::g 

Carbonate fracti;; 

Non-carbonate fraction 22.08 %1 

g 

g. 

g 

g 

-g 

g 

g 

% 

-, 

Part II 

C D .-
L -" 

"-
137':~1-'" f 

708. 0 c 
"" 

570.65 g ----i . '. 15 

12}·52 g. -15 

I~~ I 319.48 '~ 
II 125.0lLgL_ 

I 21.91 ~ 
l 

! 
21.91 %1 

- __ .E 

% 

... 

REt1A.RKS: , Polish Valu~9~~(.;::.B=-PN:.:..),--____ ~ ____________ ~ __ -" __ 



! Part' J - Screen Ana.lysis of Part 2 Residue - . .. 

Sample __ -.;1,-<,-2_C,,-__ .....,.- lnit.ialResidue Height ___ :;;..;12;;;..~5<-:.~0-,,"L~_-,g 

Identification Pit No. 282 Ini tial Hesidue Content __ ~2;;;;.::.1;":,-,,,"9..;:;:.1 ___ Jb 
, . 

- No. 200 

Evaporating dish No. __ 1 S_ Tare Weight 123.52 g 

;: No. 200 + Tare Height "" 27:G28 g 
- No. 200 1 u!-C2!±..:.::....CZ72.. 2~_::.'-.l21t.2l ___ ~' "" 

No. 8 - No. 200 

Evaporating dish No. _15' Tare Weight 19}.52 g 

No. 8 - No. 200 + Tare Weight = 221. 88 g 
No. 8 - No. 200:: 221. SR - 193.52 _, :::: 73.,36 -E. 

'+ No.8 

Beaker No. -,,-,X,--_ Tare 'Height _........;8~~L_g 

+ No. 8 + Tare Height :::: . 24:.~2... _ g 
+ No.8 =- ___ . .24.!.z2...::.Ji9~5... _., __ ' . __ ' = ____ 5.Jl.OO g 

,TOI'AL RESIDUE r"lEIGHT =_---=1=21-'-'-1-,,-,"_9;...:.4_",,,-€i 

-200 1f1. 2,~ g Z.2 % 
8-200 Z8,16 g 1J.8 ~ 
+8 ~.OO g 0.9 fo 
TOTAL 124.64 g 21.2 ~ 

--



. . 

i ,. 

i 
I 

., 

Sample 20 
-- Part I 

Identification Pit No • 50 

1. 

2. 

J. 

, 

4. 

5. 

6. 

7. ' 

8. 
'.' 

.. 

A 
.. 

Container No. . . 

'n " 

Tare weight 111.10 g 
-

Tare weight + s~mple 146.68 g 

Sample weight- oven dry (3=2-1) 11.18 g 

Evaporating Dish No. " £) 

Tare weight ~, 191.18 g 
, 

Filter, paper 0.96 g 

Dish + filter + residue 207.12 g 

R,esidue weight (7=6-5-4) 12.78 g 
! 

Percent insoluble residue (8=7/3 X 100) 9'5.52 ~ 
, , 

Calculation of'initial sample weight for· Part II 

= 100 S,!ams of residue for Part II 
Total residue content - Part 1 

= tg~ X 100 = lQG X 100 
95.52 

104.69 g 

Carbonate fraction 

'Part II 
0 

B. C D 

. 
,j 

11 133.29 g ~ 

11 256.00 g, J 

Ii! 122.71 g ~ 

5 
; - -. 

g . 193.38 g . ~ 

',- J 

g 0.9~g !§ 
I 

g 315.50 g /: . 
g 121.20 g 

f 
1 

.~ 98.77 ~. d 
I 

I 

X 100 

• 

c ____ --1-

-~-~.,-- --------------------------------------,------
------------.~.----., -----------------------------



Part J -. Screen Analysis of pa:ct 2 Residue 

Sample __ ....:;2;:..;;;0-",C_ Initial Residue "'[eight l21.2Q ~ 

Identifica. tion Pi t No • .:..._ ...... 5~0:......... __ Im tial Residue Content _____ 2:..!..~ zLJ 

- No. 200 

Eva.porating dish No. _ ....... 5 __ Tare Height _19}.18 ,g 

+ No. 200 + Tare vleight c .....Jl1d-&-, __ g 
- No. 200 = 121.20 - (314.20 - 19::h.w_,--~ ::< __ -",0..L'---k.38~. __ g 

No. 8 - No. 200 

Eva.porating dish No. ----2 __ Tare Weight 193. }3 g 

+ No. 8 

No. 8 - No. 200 + Ta.re Weight "" _ 12L~. 20 
No.8 - No. 200.= -124.20 - 1.93.38 

Beaker No. --.12...._ Tare Height ---.1JJ..!.?0_.~ 

+ No.8 + Tare \'leight ;: _ 253.18 ____ g 
+ No.8 =.. . _2.~, .-_.1..}J.20 

g 
0.82 . ...Ii 

.= 

TOTAL RESIDUE HEIGHT ='_-:;;;.,1.21. .18 J 

-200 0.4·0 .$ 0.3 % 
8-200 0,82 g 0.7 .% 
+8 112. 98 g ~..91..8 " .J6fy 

TOTAL 121. 20 g 98 . 8 j; 

.-

o 

.. 



o • 

/ ... 
,,-"--~---' 

Sample __ ~ __ _ 
Part I 

Identification Pit No. 278 
A B 

~ .-
Container No. 

,,, 

1. Tare weight 1 '37.52 g 

"'" 2. Tare weight + s~mple j,1.).7.90g 

3. Sample ,·might - oven dry (3=2-1) 10. '313 g 

Evaporating Dish No. 6 

4. Tare weight 195.32 15 

5. Filter paper 0.88g 

6. Dish + :t;ilter + residue 205.78 g 

7. Residue vmight (70:6-5-4) 9_,58 _g 
. tr" 

8. Percent insoluble residue (8=7/3 X 100) 92.29 '" 

Calculation of initial sample weight for Part II 

It: 100 grams of residue for Part II X 100 
Total residue content- Part 1 

100 " 
C 70\ X 100 = lQQ X 100 

\VJ 92.29 
=: 108.35 g 

Carbonate fraction 

Non-carbonate fraction 

d l 7.7! .%1 
- 92.29 %1 

fi!, 

P-

g 

-g 

g 

g 

g 

~ 

Part II 

C 

• 

1 '37 ~ '51 g 

296.18 gl 
1tj8.67 g 

6 

" 191)0,,12 g 

0.:+ 
'31.['9.24 ,," 

153.00g 

96.4'3 % 

D 

~ 

J 

~ 

f 

f 

~ 

~ 

c 
I 

c 
-~ 

RD~RKS; ___ P_o_li_·_sh __ \_ra_l_u_e_-~3~9 __ ~(B~P~}~T) __________________________________ . ______________ -

----------~--------------------



Part J -. Screen Analysis of Part 2 Residue 

Sa mple __ --'=2:..::1-=.C __ -.,...- Initial Residue vleight __ ~1~5~3:...:.._0_0 __ g 

Identification Pit lJo. 278 Initial Residue Content __ --'26•l'2-.% 

- No. 200' 

Evaporating dish No~ __ 6 ___ Tare Weight . t9}, 52 _ g 

+ No. 200 + Tare Height a '3l~R,_11 g 
- No. 200 = 153.00 _"" ('348. :I. 5 - tt5;..:. • ...:.2:::..2 ) .... ___ _ 

No. 8 - No. 200 

Evaporating dish No. __ 6~ __ Tare vleight _.l..2.:h22 g 

No. 8 - No. 200 + Tare vleight:= 196.21 g 
No.8 - No. 200 = 19!i.21 -=12..1,52 _____ -

. + No.8 

+ No. 8 + Tare "[eight = 271). 93d.------!g 
+ No. <3 =-'. 4Z5.9} -:- Jg1.9Q..~_. ______ _ == 

TOTAL RESIDUE vlEIGHT = 

-200 0.J.Lg 0.1 % 
8-200 0.89 g 0.6 % 
+8 ..-1.5..L~_2Z_.E ---5l~..fcf; 

TOTAL -1i'.hQLg 96 .4- % 
. __ ._----



Sample 7.2 
Part I 

Identification Pit No. 42 0 

A B 

Container No. 
<. 

~ r 

1. Tare wei~t 14~.41 g 

2. Tare weight + sample 1!)8.10 g 
" 

3. Sample weight - oven dr,y (3=2-1) 1?6? g 

EVaporating Dish No. 18 

4. Tare weight 168~18 g 

5. Filter paper 0.91 g 

6. Dish + filter + res1.due 181..21 g 

7. Residue weight (7=6-5-4) 12.12 g 

8. Percent insoluble residue (8=7/3 X 100) q~.66 ~ 

.. ' 

Calcula tion of initial sample weight for· Part II 

_ 100 grams of residue for Part II X 100 
Total residue content - Part 1 

.. ~ X 100 = 1G9 X 100 
\UJ 95.66 

e 104.54 g 

E Carbonate fraction 

Non-carbonat<3 fraction 

1- -4.34 %: 

._~--,l-' 95.6~ 

RE·!AR.\S: Po1ish Value - L!4 (BPN) ._------

Part II 

C D 

'. 

Jl 11-l-5.42g J 

g 273.32 g ~ 

g 127.90g ~ 

18 --
g 168.18 g ~ 

g 0.93 g .'~ 

g 294.30 g /1 

g 125.19 j g 

~ ~ 97.88 . I' 

~ I 

.--------------------
---_._---



• Part J -. Screen Analysis of Part 2 Residue 

. ' Sample __ .. .....;2=,2=C:....-__ Ini tial Residue Height __ -.-;1=25 •. 12 __ g 

Identification -EJ.t, No •• 4·Z-.. __ Initial Residue Content ___ .21 .. 8A J . ' 
- No. 200' 

Evaporating dish No. ----..15.._. Tare Weight t68.18 .g 

+ No. 200 -+- Tare vleight "" 293.31 g 
- No. 200:= 1.25. 19....::.:J2SJJ 1'L:::...1..62 .. Jlll.. o .06.-=.Ji 

No.8 - No. 200 

No. 8 - No. 200 -+- Tare ltleight:= 128.61 
No. 8 - No. 200 "" 1.??~. - ~1-1-'~-' 

g 
.:: ___ 0..;;....1-:.7~ 

+ No. 8 

Beaker No. 18 Tare Weight 1.68 • .16 g 

+ No" 8 + Tare "[eight "" ---2.93_ ... 1.J..\.6""--__ ---Jg '1.;, 

+ No. 8 =". 29J .16 - 168. ;,;..;16;..,.· .~ ______ ~_ ..... 12~.00 g 

. TOTAL RESIDUE \VFJ:GHT == t25.23 g. 

-200 0.06 g 0.1 % 
8-200 0.12 g 0.1 % 
+8 -1, 25. 00 E ~-.fa 
'fOTAL 125.21 g 9Z·9 J 

--. 



.. 

( 

I -.-.. "".. 

Sample _. 23 
Part I 

Identification Pit No. Z2l... 
A B 

.--~' 

Container No. ' . 
r'----' , 

1. Tare weight 146.96 g 
-

2. Tare weight + sanple ~JS9.60 g 

). Sample weight - oven dry (3=2-1) t2.6Lj- g --
Evaporating Dish No. 16 

4. Taro wetght --t79.85 g 

5. Filter paper 0.85 g 

6. Dish + filter + residue , 192.1-1-5 g 

7 •. Residue weight ( 7 ::::6-5-4 ) _:11._75 g 

8. Percent insoluble residue (8~7/3 X 100) 92.96% 

Calculation of initial sample weight for· Part II 

c 100 Krams of residue for Part II X 100 
Total residue content - Part 1 

It: ,~ X 100 == HiQ X 100 
\OJ 92.96 

= 1 07 ~..52=======g 

Carbonate fraction I 
7.01..)- -~j .-

Non-carbonate fraction 92.96 %1 -

RD.fA.RKS: Polish Value - 39 
-'.-......... _----, 

-- -
Part II 

C D 

11,6.95 gl ~-
l' j 
g 286.12 g! 

I 
g t 39.17g ~ . 

I 16 -. 

t72· 8:2 g~---
I 

g -K 

g 0.95 gl g! 
I 
I 

g 309.99 
I 

C' '_. ~--? 

129.21 gl 
I 

g, gl 

.-~ 92.84 % 

f 

--I 

';6i 7.16 ~ &'1 
,!;j 

-.~ 
&'1 92.84 ~ /)1 

--
------------------------------_._---



.. Part .3 -_ Screen Analysis of Pp..rt 2 Residue 

Sample 23C Ini tial Residue 1--leight _ 129.?.1 

Identification Pit No. 272 __ Initial Residue Content ____ :p. 8l1-_ 

- No. 200-

Evaporating dish No. _;:....16 __ Tare Weight - 179.8} _g 

{. No. 200 + Tare Height.,. 308 .60 g 
- No. 200 ::: ~1.21- - (30.8.60 - 179. 83) 

No. 8 - No. 200 

Evaporating dish No. 16 Tare vleight 179.8} g 

No. 8 - No. 200 + Tare Height ==_ 180.70 g 
No. 8 - No. 200 = lRO..!c70 - 179.83 - 0.87 

+ No. 8 

Beaker No. -..:2,,--_ Tare ~Jeight 114.08 g 

+ No. 8 + Tare '-[eight == _ . .....::::24..;..;1:::...:...:9~3'--___ g ic 

+ No. S == -- - 241. 9J ... .:.:....J::...:;t""'4.:..;.'O:;:.;.8o:.-.. _______ -= --1?Z~ Cl5~ 

-- TOTAL RESIDUE WEIGHT = __ 1~2~9-=-. ;::..;16~---",g 

. 
-200 0,4l~ g 0..3 % -

8-200 --1W31--.lS O.LJ 
+8_ ~---.J?; 91.9 % 
TOTAL 122.16 g 928 % .-

-, 

\ 



, . 

.--~--~-----'--------- .-----~ .--..... 

Sample _ 2l± 
Part I Part II 

Identification .!?it NOt 303 

I---~--.....,.------------
A B C D .-

Container No. r--' -- .-.. 

1. Tare weight 1. c;6.lJ- '2 E g lS6.46 g g 

2. Tar~ Height + sample 

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

Evaporating Dish No. 

4. Tare 'Height 

r-.t66.h7 g g 288.=1- if 

g\ r---1Q i 02:...1 
1313= g 

17 ~~2~~;L_' _~ ~ 1Q3.50 _g g 

5. Filter paper 

6. Dish + filter + residue 

r-'~ g g O~95 gl 
,.-. 

~I 

r-LQ.J. 71-1- g g ·..-1?J.38 g I .EI 

, 
8. Percent insoluble residue (8=7/3 X 1 

7. Residue weight (7::6-5-4) o.12_JL __ ----'" 1 1?§. 9fJL..---'..,g 

00) ~.93.01 %1· %\. 26.611-' %, . '~=r -11-- - I ---j 

Calculation of initial sample weight for· Part II 

= 1pO ~ams of residue for Part ~I X 100 
Total residue content - Part 1 

= ·m X 100 =~G~ X 100 
93.01 

• 

------------------------------------------.~-----------~----~------~--------~, 6 "" I c:1 1 41 d,.i i Carbonate fraction .99 7" pil 3.39~bi ;0; 

RD1ARKS: Polish Value - 53 (BPN) 
:-::....--'---'------

-------------,-----------------------------
-----if----~--~------ ----------.----~--------------



Part J -. Screen Analysis of Part 2 Residue 
. I 

Sample ____ ...,:;,2~4~C._'__ _ _:__ 1ni tial Residue Height ___ .126.92 __ ._g 

Identification Pi t l\Io...I~ Initial Residue Content ___ .51lli&LJ 

- No. 200 

. Evaporating dish No. g 

+ No. !zoo + Tare Weight c: 31.9.58 g 
- No. 200 = 126.9;2.;. (j19, C;R - 1~l......-.... __ .~_·::: 

No. 8 - No. 200 

Evaporating dish No. _....;:1:.J..7 __ Tare Weight -..1.2.l.51 _g 

No. 8 - No. 200 + Tare vleight == t 93.68 g 
No. 8 - No. 200 == 123.68 - 19-1-5.!-. 5.I.J.1'---____ :::: __ ....:;0::.,!'; • ..::.1.!...,7_=g 

+ No. 8 

Beaker No. _..1-7_ Tare I'leight 115.39 ~ __ g 

+ No. 8 + Tare Height == 2l.j·1.. 00 g 
+ No.8 =", 2!,lLJ1~ ________ ...... = _ill!..~& 

TOTAL RESIDUE 1inITGHT = 

-200 _Q.~ 0.6 % .... 

8-200 _q.17 ~ 0.1 % 
+8 125 ... 61_J!, 95.9 % 

~ -~ 

TOTAL 126.63 g - 22'.2 f, - .-
. 



i 
__ I -------- -----------------------------------.----... --------r.--.-----------.-.. S~~Pl;--=_._2.3____ I . I 

Pal"t I I Part II 

I~:~~t~i·~~-~~-~,~=~~-~'~~-~=-------_-.--_J---A----. ___ lL. _____ , __ ___ ~ _________ R ____ . 
I II II' 

Conb,hl8X' i:o. . ---r .. -·------II-·~-·--·-· I 
1. Tc.re Hc:Lght ~ 5'Z. .. ..89_K!_. __________ lL ... JJ.?.!.~f}_.£L_. __ ._. ______ ~ 

2, 1'~_rc v')~~ht + sDr~rle .6a.yJ: __ f'J _________ -..E!L.i~~}.!.18_~. ___ ~ __ ~ __ g 

3. S~mple Haight - ovon dry (3=2-1) .:.. .. 1.O..,.~~L.---:.-Jl_351-.cQQ.)_.---.---_-g 
Evapor::,tln~ Dish NOt_-_.1... ____ L __ . __ , ____ JL ____ L ____ l_o ______ = ______ . ___ 

I 'I' I Ilf. Tare ,·rei ght B9.~.I_-.----I~:1,§2,]Q fy. ___ ._g; 

5. Fi 1 tor pa per ___ .. Q~_9.Q.._K;_._ .. _____ , E,!l~ _Q! 2.5.A _______________ s 

6. Dish + filtSl' + l'e,siciuG _19btoj,.LJSJ __ .:... ______ --€:Jl .. 3z6.6LfL_. ____ . ___ .. g . I II I . 
7. Residue Height (7==6--5-4) -__ . .3,..5Lg.'-...: ___ · ____ .gl-'-_J._R5_t.2~_g, __ ._ .... ~e __ .. ~. ____ g:I 

DL>1'C"'·'1~·. 5nc~o111bl e )'w::1d'18 (0 7/3 X 10r.) ~I %!I ~')2 01-8 d . ~i 8. • '" v. _ - - - ~ - ,~- <. C''''' • V , -3~.5.9.,-,-.. - ,._._J~ ___ .J..[z.S.~_' ____ ._. _____ ._: .. , 

J n I . ___________ . ______________________ m_. _______ .. ___ -.....--.. ______ ~ _______ .... _.~ ___ n.,.._ .. __..:. __ ..... ___ . ___ ~ __ ... 

Calculatio:1 of initial sample ,1oigi1t for Part II 

~ .~~~ X 100 ~ 109 X 100 
,8) 33.59 

------'---.... _-.- --- _.-... -_._---_._ ..... -.- -.-----~,---.---.... ~-~--.~- > -_ .. - •• --.---.,-.-,--...... " .... - .... -------.--------.--~ .. -----------------



Part :3 -. Screen Analysis of Part 2 Residue 

C'~ 1 2:2(·' ~ ~mp e _. _---=-...z._._~ ___ :__ Ini tial Residue vleight 1?.5.96 ---g 

Identification Pit No. 66 Ini tie.l Residue Content ___ 5~2. 2~~_3 

- No. 200' 

Evaporating dish No. 1 __ Tare Weight 189.70 g 

+ No. 200 + Tare Height.,. 354.60 g 
- No. 200 = ~96 -' (35h.fio - 1,89.7(l.L ____ _ 

No. 8 - No. 200 

Evaporating dish No o 1 Tare Weight ---"'-----
No. 8 - No. 200 + Tare Weight == 208. SS g 
No.8 - No. 200:= 208.55 - 189.1~0..;;.' _____ == __ 1_S....;;.j._S"'-5_ ..... g 

. + No.8 

Beaker No. y Tare vleight ___ --'-'8"""a~ 

+ No. 8 + Tare '-[eight := __ 233.80 g 
+ No.8 := . ...; 233\.B.(L::_~8:48'"'t6,t.;.,)81..--________ .= ~~~ 

TOTAL RESIDUE WEIGHT = __ 1~8.5. O~~ 

. 
-200 -2L..PiLy; ~ 
8-200 18.'15 g 5..4:- % -
+8 ~ •. 12-e 41 ,6 % 
TOTAL lnS! 03 g 53.~ 

----.~ 



.. 

-:::~:i:~t:on;~-Pit ~lO'-~79-----~ -----------r-------:rt I ------l---:ar:-::-------
----------.- ABC D 

1.--::::a;::::::.---------·--~----·--·------ -._----~~:::1 gl -~~=---gr:: 80 J-~~~-< 
. .AL~-_ r--------- if----' ---T--------~ 

!Z.tJJ:..8..-'-.&\ _______ E,L _116 • 62 gr-- --.----~ 
_ .. LQ_:P.7_~_~ __ ----If-159-'-[\2-T-.--~---£ 

.. 1:2 ___ J ____ l ___ ~J _____ ~. _____ ~ __ 

1.82.0l.gL __ .;. ___ gJL.!§? • 32 gL_~ _______ ._g 

2. 

S2.mple ~:eif,ht - overl 3. 

Evap02'atin~ Dish !'~o. 

Tare ,,;eight 

_:Q.88~-_---4~: -,:,::t-------: 
~!lt-'21:r-------. -gr-L--y---- -~-

7. - Residue 1-might (7~:6-5-lJ.) _.3..~2 JL ______ .~gJ.J._52.35 ~ .. __ . _______ .£ 

+ residue 

Filtoi:' .5. 

6. Dish -;-

18• PcrC8ht insohble .-odouo (8~7 /3 X 100) _.91..10 ;,L-------~:t---95~)3-J __________ ! 
l l II ! _. ________ ~_ .. _~ _______ • __ ..... ~ _______ ~ ___ • __________ ~-___ ~W __ ~ ___ ~ ____ -'--___ _ -.I>.-_--! _____ ~. ___ • __ _ 

Calculation of :i.nj.tia.l sample "·might for· Part II 

=~~o)_ X 100 ~ 109 X 100 
,8 91.10 ~ 

:= __ 1Q2..2J ___ ~ ___ ~ 

RK:·\R;{S: Polish Value - 39 (BPN) _-..o-"~_._. _______________ . ___ , _____ . _______ 7. _______ .-. _________ ~ ___ .'":; ___ • _______ - _________ .._---

---.... -------------------------_._---------------------------~--

-<.-------.~.-'.---.-----.. --.-.-~ -.---.. --.. -----------¥----~----,--------... -------.~-----," .. -------<-.---~.----.---.-



Part 3 -. Screen Analysis of Part 2 Residue 
I 

Sample __ --:..t.2.:..:.6r.~v __ . __ InitictJ. Residue Height __ -----':1~.c::.:;;;)2. '3S_~_g 

Identification Initial Residue Content ____ -..22.32 J. 

- No. 200 

ElJ-aporating dish No. _-.1L.... Tare Weight _. ~ __ g 

No. 8 - No. 200 

~aporating dish No. _.,.;l1:...J1o..... __ Tare Weight -1-.B.7...!. • ..o!.3::::.2 __ g 

No. 8 - No. 200 + Tare Weight = 187.80 g 
·No. 8 ~ No. 200 =: 182. RO .'. lfiZ.1,c2::.--_ 

+ No .. 8 

Beaker No. --29_ Tare vleight _ 1)1.22 -----.IS 

-200 0.34 g O.L.:? 
8-200 O.~ 0.3 % 
+8 151.52 g 94 •RJ 
TarAL 152.34 g 95.3 % 

~.----



" 

. -

4. 

-----' -------- -------------- -----lr-----------
Part I Part II 

___ A -l--B · +-~--~ 
1 5.89 ${_=_ . L;~.88 J __ ... __ ~ 
166._Ll..o_g~_----4L~1-----·--J 
1:~L~:!1-1J:i---~-:--1 ___ - ______ ~L _______________ . ___ . 

12J!. 24_J._' ___ ---1l~J_45. g! 

SaFlple 27 

Identific3.tion Pit. No. 312 

--------,.--._--------
Container Ho. 

1. Tare ~-ieight 

2. Tare -Height + sar.!ple 

3. Sample Hoight - oven dry 

Evaporating Dish No. 

5. Filter. paper I I' i __ . ...Q..._~gj __ .-'"SSlLJL._25 g!... ___ . ___ .J.j 

6. Irish + filter + residue 2~2.!±2..._§;.I _______ L~. 85 ~L_· __ .~_! 
7. Residue 'Height (7:=6-5-4) 1_0.~1 ._. ___ g!Ln02.2.yl ______ ~_J 

\8. 
-, \1 I -

. 9~_.JQ __ ;b!_ ... ___ 2L2.2...41 c,;; ______ ._---~ 

.. ____ ~.L ____ l __ J __ 
Percent insolubleresiciue (8-:=7/3 X 100) 

t -----------,....--------

Calculation of initial sa.mple "t>rcight for Part II 

100 grar!:s of resid,ue for P8.rt II 
"'" Total"resIchie~cO''1tent - Pa.rt 1 

~ ~~ X 100 ; 1QQ X 100 
\8, _ 98.10 

:= 101.2.L ___ ~ 

X 100 

Rr:::':A,\:<:S: _..l'Q1-isfLyalViL.::... ______________________________________ -______ .. ________________ -

____ z"_. _______ -___ . ____ ~·_. ___ , _____ ~_~ .. _____________ , __ ~ _______ .~_. __ , ___ -______ ._~ ____ .. ____ . __________ ~ ______ .. _~ _____________ . ___ --



Part 3 -, Screen Analysis of Part 2 Residue 

Sample __ ~2:..i...7~C __ ~ 1m tial Residue Vieight ___ 1::;.J,,-=2~.=6L.._g 

Identification .Pit No. 312 Initial Residue Content ____ . .29~ 
, ' 

- No. 200 

Evaporating dish No, _..J:Q_. _ Tare ,Weight' 191. 25 g 

+ No. 200 + Tare Height '"" __ 3Z.lt.?~6. _._,g 
- No. 200 = 132.65':-- (J23.76 ::...1.21:~25~) ___ _ 0.14 g ---

No. 8 - No. 200 

Evaporating dish No. ~1~0~ __ Tare Weight 191 .25 g 

No. 8 - No. 200 + Tare Height == 191. '3) . g 
No.8 - No. 200,= -1.2..W5 - 19:1.:25'--_______ :;, __ --"-0..:;...;;;;:..1~, 

+ No. 8 

Beaker No. 12 Tare ~veight _~t2~Z.JKL __ g 

+ No.8 + Tare i'leight == 2S4.20 . ___ ,g 
+ No.8 ='- - 25!±..£Q_ :_122.~Q;f?,--______ ~= ~.,-12.20 g 

TOTAL RESIDUE lJEIGHT =~_1=--3c;2::..::.. 44 ~ 

-200 __ O~ 0.1 % 
8-200 0.10 g 0.1 % 
+8 132.20 g ..29.2 % 
TarAL 132.L!1~ g 99.4- % 

-------~ 



r::::::fie~~~:- --~~~I~~-~~~----·--- ----'--:~rt I-:-o--I--~-pa~~-II n---

--CO~~~~!~:'I~--!;::-----------·-·-----------"-----·-----l-------------I--------~-lr---·-·-----r--·~--...,­

I~-.. -----I---------l-.I----.-----I. --.. ------
r:.ll,JJL-T--.--~gff-D5 .18 ~( _______ l 

~35_~~~I ______ Ll286.16 _"' ______ J 

__ JQ .. -l'Z--'~I' -------.--.-gll.}-13(J,~8Ji---~:---.1 
111" _ _ ,I 11~ , '. ._ - .. ----l-------jf----------r------·------· 

1.21. 2U.! ____ - _.£:.~.L 191.25 1iL~~ __ . ___ l 

T~.re Hoight 

" ' 

-. oven dr~y 

4. Taro i·reight_ 

_ _~~13_2_&I __________ EJl __ ~g_~ 22_~L_.~~ _________ U 

6. Dish + filter + residl'.G 
- 'I, I. ,,' 

£9.9 ... J2 __ 1il __________ g1~1~_2 . Q.?"'[~ _____ ' ____ ... J 
I II. I - . 

7.' Residue "might (7:::06-5-4) 8.05 1"':, d 119.82 g . ~ 

18. PeNont insoluble residue (S~7/3 X 100) _72.,1~]_.=__~~~ir:2!!~ ~-~==-, 
L _____ . __________________ . _____ " _____________________ . _____ .L _____ 1 _______ J __________ ._ 

Calcula t.icm of ilii tial s<.'.mple .... reight for Po.:ct II 

X 100 

-- .-- ------___ - _______ '0-__ ._'"' __ , ..... _~o_-__ . _____ ... __ ~. __ , ________ . ________ . ___ • ____ ._._-___ ..... ____ • __ ._ .... -

• 



Part :3 -. Screen Analysis ('JfPc<,rt 2 Residue 

Sample 28C il'.i t:ial Residue i'leight 119. 82_g 

Identification Pit J}o. 287 Initial Hesidue Content ___ ~?~~.Y 

- No. 200 

Evaporating dish No. _ ...... 1J...:...4 __ Tare .~veight _t <;n.2.5. __ g 

+ No. 200 + Tare Height ... _ 110. '5..2 . g 
- No. 200 =-11..2d~]10. '52 - 12L2S) = 

No. 8 - No. 200 

Evaporating dish No. 1L~ Tare Weight -.121.2.5 _g 

No.8 - No. 200 + Tare Weight = 127.22_g 
No.8 - No. 200 =" 197.22 - 191.2') 

+ No. 8 

Beaker No. _~9_ Tare Iveight· ..1U!..7J3 __ -,-_,g 

... No.8 + Tare Height:::: 22bt2Q g 
+ No.8:::·· . 226.90 - 111.:7.8. 113·1.2~ 

TOTAL RESIDUE \oJEIGHT ~" 119.64 _~ 

-200 0.55 g O.l} J 
8-200 5.27 _g _S:.JLJ 
+8 113.1U _BQ~ 

TOTAL 119.64 g 91. 5 '7b 



.. 

• 

--_._-_._-------_._-_ .. _------
--·--·~,..----~:rt ~ -1----------· '--... -~ Sample __ . ....?.2-"_ ... _~ 

I 

Idontifica.tion Pij:,-n£.~5. ___ _ 

Cont.ai~lel' }!o. 

ilill .. l:l:-2-g ____ ~~ •.. _____ ..,...j,,_-____ ~ 
~-,-,,1.9 gl n___ rll..3Q2JfLFL. __ '-______ J 

I II I'. 
-1O.2Z-~ g;d.Q2i------..J 
_~ I __ . _JL __ l..~~ __ ~~ __ ~_. 
19.L.!±5.Jl_. __ ~Jl_121.Ji5.~L _____ .. ____ ._cJ 

1. Tare vloight 

Sa.mple .. wight ~ oven dry 

2. Tare u0lght + 

4. Taro Height 

5.Fl1ter paper _.J)..B£LJiL.J __ ~Q .. _2.5._.¥l._.~-----.-J 
6. 

7. 

8. 

. ~_+ ____ +J2~L __ ' ___ -1 

_jJL._3Z_-K . ____ g~LJ_2z.J?2_gl ______ J 

Dish + filter 

Residue 'H?ight (7~6-5-4) 

PE:X'CCi,t insoluble residue (8==7/3 X 100) .25.J3.Z %L _____ 7b11 __ ~.2JL~ . _____ . ___ ~ 
_. ___ ._~_. _____ tL __ ~ .. J. ____ .. _._. 

Calculation of :i.nitial sample 'Height for· Part II 

~ 100 ~rams of residue for Part II X 100 
Totai'residue-content'; Part [-

a:: to X 100 == J.G2 X 100 
). 95.82 

::: _10'± . ...3.6..-. __ ~ 

RT::-:·~;\Tns: D~'l' r.;h 11-:'L'1(" - 30 (BP~~\ LJ..l...l. t.. ..... ~,x. c~.r ,_u....:._ . ___ 2 ____ L·~ ___ :u.~ __ ~_. ________________________ . ___ .. _____ ...... _____ ~ __ . ___ ~"_~_, _________ ~ ____ ~, __________ -



, . 

. Part .3 - Screen Analysis of Part 2 Residue 

Sample ___ 2-",9_C __ Init.ial Residue 1tleight 

Identification Pit No. 95 Initial Hesidue Content 

- No. 200 
, , 

Evaporating dish No o _3 __ Tare ,Weight 191.45 __ g 

167,69 ----E 

99. 2°. J 

+ No. 200 + Tare i'leight "" 359.06. g 
. - No. 200 = 1(,7.?9- (359.06 ':'-19~.lI-5:;,.:;)~ __ = __ ....;O..:...~O~E.' 

No. 8 - No. 200 

J!.\raporating dish No. _.:::.3 __ Tare Weight 191.45 g 

No. 8- No. 200 + Tare 1tleight == 191. 50 g 
No. 8 - No. 200 = 191~.!.2.2....::..1~9.;:;..1:..,' 4.:...<5:........ ____ == ___ 0,-..0 ..... 5_ ..... gn 

. + No.8 

Beaker No. _-,B_ Tare Weight 90.00 g 

+ No. 8 + Tare Height = 257.60 g 
+ No.8 =", _2'17~.90 _~_) ______ ~_. ,= 167.60 Po: 

TOTAL RESIDUE '"lEIGHT = __ 1_6..:....7_.~: 

-200 0.08 g --~--..% 
8-200 0.05 g 0.0 % 
+8 167.6Q..J --.22. .. 1 cg 

I 

TOTAL ~g ---22. 2 % 
--



" " 

r---~-----·~_~_i __ ._-_---.. ----.------.-.---- ... -..... -.. --.--i-.. -.. -.----.. -----.-----~-lT-----·-------------'-' 

~~o_ ~ _ I . . 
, Part I Part II . 

Idcntif'icfltion ~t 1)0. 28 J I ~----~-----. ABC D 

r---;~ntai~~r~--l;C~:----·-----'-·----·-· -~-------- ~~~- J ~=~ __ ~'l ~~--~- -C--~=_ 
1. Tare 'Height 121. 68 Zl--'--'-~~ 127. 69 _+. _______ ~f£ 
2. Tare wd.r;ht .~ !;flFl;J1e ·1J2...!.35 ~~L ______ ~_$l!.:_329.89 g; ______ ._.l? 

I II· I 
__ 11 ~.§LJ!t~-_--_it_~Q2 ;,2.O't-:--:----' 
·-~·---·----~-·--·r--·-·-·-·-------·-----· 

191h95 gl gil 194.95 gl 9: 

~~~1-~--:!1-·~:95 ·~1-·----·--··· ~ 
~6~~~~r:, .. ·------:Ir-;~~·:~=-J--· ----.. ----~ 
-. ----~-·i- -... -~---- 11-.--.-.. -:---.. 1--------.. -----. 

7...!1:§_fiL ____ ..1i:.. .. _!30. O~.£~ __ . ____ ,_£ 

(3=2-·1 ) 

Evapo:.:'ating Dish No. 

lj, • 

Filter p2.p8l' 

6. Dish + fiJ.-c.SI' + :cosic1u0 

7 •. Res:i.dJ .. 19 vrelght 

18. Pereont insoluble reS}_L~lJ.e (8~7 /3 X 1(0) 61. 35 lfl %1 I 64.31 J ;~ _ .... ----- r---- ----·-~-~----T--- .. -.. --· l_ .... __ . ______ ._ .. _. _____ ._._ .. ____ . __ ~. ______ ... __ . -__ . ____ ... .......---.-. _________ ' ___ ""_~_...J ___ ...... -. ___ ._< ___ _ 

Calculation of initia.l sample 'Height for Part II 

:<= .l..QQ...g,~8J'!.i.3!.:LE .. csidu~.LC21~T2.l't II 
Total l'os:i.duo contsnt .. Part 1 

- 100 X 100 l~Q -THT . ::61:35 X 100 

~ _~ OO ... ____ .g 

X 100 

-'-----~---r_'-.------.--------.- -~'---.-.--.--------"----- ... '----:-------'--'-'-----.-.---.~~--~-.. --.-.-,-



.. 

. ' 

/ 
I Part J -. Screen Analysis of Part 2 Residue 

Sample ___ 2~2:...:_C=--__ _ Ini tial Residue vleight __ ----130_.04 g 

Identification Pit No. 213 Initial Residue Content ____ 61.1-.]1 _% 

- No. 200 

Evaporating dish No. _~_lt.._ Tare TlTeight j9l.t.,;95 • .g 

+ No. 200 + Tare Weight ~ 316.8S_g 
- No. 200 "'"' ~9LI- - [316.8..5. - .1"'-9..:.-4"-".,.£.2.t..5)'--__ _ == _~8.14 IS 

No.8 - No. 200 

E.\raporating dish No. 4 Tare Weight 
~--

No. 8 - No. 200 + Tare Weight = 310.4? g 
No.8 - No. 200 =< Jl0.4Z--=. 194._~,","..5,4_-:"' __ 

+ No. 8 

Beaker No. J."~_ Tare Height 

+ No. ~ + Tare Height == __ 95.61. _g .. 
+ NOo"J = .. ....:- SL5..,6j -~ ____ _ . = ___ 5t ..... """'8 .... (-,_._J~; 

·TOTAL RESIDUE ~vBIGHT = ____ .129.:47 - ff. . 

-200 __ 8.14.g 4,0 % I· 
8-200 115.h7 g 52.4 % 
+8 5.86 g _. -.b..9--1at; 

I 
TOTAL _ 129~Z_g 2hJ. % 

--



S~;~~~~~"~=~~.3~~~~~·=~·-----------·- -~-.---... ------ ---~a=-; ---- --1r --- ---:ar~-II -----.-
Identific:::;.t.i.on _~i.t. No. 13L .. 

A B, C D 
!~ .. 

--:~~~'::~:""1;;:- -~----.-- .. ------------.,-- -~------~F--·-lr ,-----~··r------
! 1. T~ro ~rdg~lt -13Z~_~~t_=-- ~~==~~~_~~r_~~=~ __ ~ 
12, T2.re ,·,dght + sG.:;:ple 1±f13£_ . ...f!~1_, _"' __ ' ~ll. ___ , __ c~J_. __ ._. ___ ._,J 

11 :3 S9.:mple Hoight - Oven dry (~·-2-1) 10 ?I)- J ji, J ' 
I · E)n);Gl'C.UnS ]}18h ))0. ~- :2~_-'-_ T~---~-~=-l---~==r~~~~ --== 
I h. Taro ,·:eight .115.!"32...-g1 __ , __ .~~L~ ____ ~ .. _ .. _~ ___ . __ .. _.J 

~l1...9~+---_-_Kij----·~gt------tJ 
U1.t.?JLJ'J __ . __ . ____ __ fL. _____ J. ___ -_:. __ -,-__ ! 6. Dish + filtcl' -I- l'estdU6 

Residue .... might (7",,6-5-h) o i.25 __ Kl ____ .. _____ gl·' ___ ... _g, _____ .. ____ .: __ j 
I 'I I II . 2 12 d ct, c:;; , 

-:-~ -~-. ~t··-------:~r---·-~~---·----'·----
• ____________________ ._-_ •. __ _ ___ ._~....._J..._ _____ . _____ ' .. _______ ... ____ .~__.....__ __ ~ ___ "_ ...... _ 

,8. POl'cc:nt insoluble l'cs5 .. c1ue 

I L. _____ · __ . __ _ 

100) 

CHlculation of initiB.l sample ,reight for Part. II 

X 100 

100 y 10n - 10G X 10'~ (8) .1'.. V - -- " 

9.19 

~
-b--:-·::-t-:---'----~-·------· ---.--------,' 90 --81-:- d. ----~---·_;;T----·--·-dl-. -.----... -.-. 

nrlO~9."('':! _l'c.c lon . ' " ," " lOt ,,,, 
--------------- ----.---:---. . p--~-'--. ---:--' -----r-r----·----
}T~Yj-c::~.!~~;lat'3 0'a<::tic:!~ _____ ._. __ . ___________ I _ _2.!J3 __ ~i. ___ . ___ ~i ___ .,~ __ .shl __ ..... ___ .:. 



· Part 3 - Screen Analysis of Part 2 Residue 

Sample ___ 2L. __ . _._' Initial Residue 'Height ---g 

Identif'ication Pit No. 1.11 Initial Residue Content _-'-_ --~ 

- No. 200 

Evaporating dish No. _______ Tare .1-leight ______ ,g 

+ No. 200 + Tare 'Height "'; ___ _ g 
- No. 200 = ----_. , .li. 

No. 8 - No. 200 

ENaporating dish No. Tare Weight _____ g 

No. 8 - No. 200 + Tare Height = -----,g 
No. 8 - No. 200 "'" .:: 

------------~---- ----

+ No. 8 

Beaker No. ___ Tare "'eight __ _ 

+ No. 8 + Tare Height == 
---~. 

g 
+ No.8",· ~_--..,, __________ --" ______ = ______ .c.g 

TOI'ALRESIDUE ~lEIGHT = ---------' 

-200 g '% 

8-200 g % -
+8 g % - - --
TOTAL g --.-.~ --.---

'-

" 



.. 

I 
f 

• 

-.. ---.------.- -------.-.-- ... --------··---···----····--·-----r-·---·---·--·--·--- ,.---.. ~----.. --.. ----.. 

&J.r.lple ---- ')2 --- I 
Part I Pm't II 

---.'--.. '--"--.'-'---. ---'.' '._._ .... ~ ___ ~ ___ -.l_ -~-.~I--.J3-~-.-JJI.~-· .. --~-.-.-·-----.l>-.-. 
Container lJo. . . _-:. __ .. __ - __ .. _. ______ II~_~ ___ ! --------

1. Tare "Yoight . Z~-JSr----'--~,-~l--------~ 
2.'l'<".!'c uolCh-t, -:- !:~,i]ple !:tJ ... 2~3__gL .. - __ --~g;L-____ -~..:---.-.-. ____ ._~ 

--i1.117+---.c-£:I-----1-~---·--I: 
.1~;~~I=~][---J-~=_~~_~§ 

_._.-..O-~92_J~t __ -__ . ____ .~.l_._ .... __ xL_-.~_--_-._~ 

Stu~ple 1-:oi,:::ht - ovon d:r'Y 

4. 

Filt!,,;j.' paper 

! 6. Dish + filter' + residuo ...LSL8 .• .86 .. _J_~._ ~ __ . __ .. _gJl_ .. ___ gL _________ J 
I I 'I . 

! 7. ResiciuD 'Ylelght (7=6-5- L}) 
. I !. i 
_~2~L_gL ___ . ____ . ___ K.L~ ___ ._g:... __ .. __ .~_. ___ . __ .j 

I II j 

2. 12 ~~ l 'hi I < ~ ! 8. PG:ccent. insoluble rosioue (8",,7/3 X 100) 
! 

L_ .. ____________ . ______ . ___ . __________ . __ ._ .... ___ ._ 
. -- '" ·-'-l---·······_- -·-rl-------·-~i------·-·--: 
_ .. ~ _. ________ .. ____ ._~. ___ ~ ______ ~._.J ________ ._. ___ . 

Calculation of in1tial s8.11,:?le ,·,eight for· Part II 

r: ~~)' X 100 ~ 1G.~ X 100 
2.17 

x 100 

r~.cb_onot~ fF3,£~~on =--==--==-=--~=~L~:2:I.§i ;£==~~= ~.i- ~-= 1)-_-==: 
lEO}].:"..?-':-I_~O_:.~}lt~£r.:~c_tion. ___ ~_-----.-___ ._. ___ .~_1. __ ~.1I£ ______ 11 ___ ~ __ c~ __ . ____ .:. 

;;0 grain size distribution analysis '-la.S run on this samule. 
-~~---.--~~-"---~-.....-------.-- --_.,*< -----,-,----.--.---~~.-----------,----.---- .• ""-I,,:.~- ___ • ____ ...... ______ _ 

----'-----------.-'------... -.--.-------.. ~,~--- ... --------.... -----... -_ ... _-,,-"'------------------._--------------,-_._-



Part :3 - Screen Analysis of Fe.rt 2 Residue 

Sample __ ~3"u;2~ __ _ Ini tial Residue Height ___ , _______ g 

Identification .n t ?lo.,~.~_ Ini tj_al Residue Content ____ ' _., ____ ~ 

- No. 200 

Evaporating dish No. ___ Tare ,'T,Yoight _g 

+ No. 200 + Tare Height ." 
- No. 200 = ---

No. 8 - No. 200 

+ No. 8 

Evaporating dish No. ____ Tare Height ____ ' ____ g 

No. 8 - No. 200 + Tare Weight 
No. 8 No. 200 ~-

-------'g 

Beaker No. ___ Taro Weight ________ g 

+ No. 8 + Tare 1·Teight "" __ ' ___ ~_. __ ~ 

= ...... J!t ' 

= 

+ No.8::: ~--.------~,--------::: -------'g 

TOTAL RESIDUE ',lEIGHT ---------'g .... 

-200 .$ % 
8-200 g oJ 
+8 JS .5& 
TOTAL g .f; 

• 



2. 'rare ,·wiGht + S~,!?}:.')le _J'''-______ "gJ~Eb 46~_._517 aL_.J 

-----t-~ _--1t-1J3~~E~~~82~ 
=~~l=~~ . --·][;;~;~d-·--.~2~_~_.· .. ~ 

Samplo Ue:l3;ht - oven d:i'Y 

~ivap0::"d.ting Dish No. 

4. 

6. :O-ls11 + filter 

___ ~ __ . __ ~.l ______ EJ~I __ 2 !2.L.J_. __ .~ ___ . __ .L~ 
__ . ___ J ________ g]_J.22~9_ixL __ :_. __ ~. ____ .J 

7.' 1~esj_d1.1.e .. mig]"::' (7:~6--5-·Ll·) 1--_____ ~L ___ dL_123.7§_gL ___ ._._._~ __ J 

Is, Penon t ;.nso1.ltblo residue (8~7 /3 X 100) -. ---1--------~~-tr2..1!t---------.- .. : 
L.... _______ .. _____ . ___ .• ____ .. _____ ._. ___ -__ . ___ .____ __._~. _______ .. ___ . ___ "'" _________ ~__I. ______ . ___ _ 

.. 

Cnlculation of initialsam::>le 'Height for· Part II 

X 100 

= ~ X 100 = 109 
\8) ---- X 100 

____ ._._-K 

Hon-carbo:"1~Lt'.3 fractic:1 

-_._----------------_._---. --------_._-----------_._---_._---------------

--_. ---_._-----_._-....... _-



Part J -. SC1'eEm Analysis of Part 2 Residue 

Sample ___ -"-:nC Ill.;' tial Residue vleight ______ 1"'-'-6,;...1.u • ..J..7-'"'S_--J-.'g 

Identification _:fi~~ __ Im tial Residue Content __ ~2 .11 .J 
v • 

- No. 200 

Evaporating dish No •. ~ __ Tare .Weight _. __ ,. _____ g 

No. 8 - No. 200 

Evaporating dish No. __ 4 __ ' __ Tare vleight 194.9:...;6,-----,g 

No. 8 - No. 200 + Tare Height "" 200.7S g 
No. 8 - No. 200. == ~ZfL:_12 . ..;..!I·.;;..,' ?'-/6 ______ :i: __ 5. 82 ~£ 

+ No. 8 

Beaker No. ___ Tare vIleight -..lt3 ....... ,...6J"'--___ ....Jg 

+ No.8 + Tare Height == 23.6.7ll- . ___ g, 
+ No. (} =" , 2J6,7.4. - B.1~_. _______ . = --J...5.3, ...... :1 ...... ;),<--....-=g 

TOTAL RESIDUE vnITGHT = 163.78 g 

-200 4.83 .£ _-<1:.45 % 
8-200 5.8? IS ---1-~ 
+8 __ 153.1.1 IS -1LSc9.?.J 
TOTAL _1..63.2S g &9. H % 

--_. ._----- .. -._. 



o • 

/ 
I 

r-S91~;~~-=~~~~=~~~~ --------------------=[ pa:.t-~ I:---l--~-Part II -:----

~d(:~~~:~:~~::~;:~~~~'~-~:=---.- __ ________ _ A Li----T---~--l 10. 

1. Tare l:ei.ght ~=~ __ ~~~~2}!_?lQ. JI 1~~72 ~1~ __ ~19J~~~; ; 

Tf:re Height + 

S:1mple i·w:i.ght - oven elr'Y 

Evaporatinf, Dish No. 

TC2re \'7oight 

5. 

6. Dish -:- fil tel' + residue 

Residue Height 

__ =--JiL __ 502.§'~..522.41 L_~S5_,5.L_ 
____ ~_"gJ_JQ.2_L28 . -.&l.JlQ2 __ .29JJ __ .33.!±.-'?~ __ 

I Ill! "10 ___ . .....1-__ 2 __ . _____ "- ... _. __ . ___ .. ____ . __ . _____________ _ 

r--.-----'gJ~J. 4:Q_ .. ElL :l. 0:t!..z?.fl __ 19~ • ..?2_~ 
__ . __ -E_~I ___ . __ ) ! ..... _9 !21JL _____ . __ : 

. ____ ~gl __ . ___ ~!A?~-----.-_--
_~ ___ ~I J.'-.u22~. 6,2_fL _____ . ____ ... : 

1 8 • 
/ )",11· . ) 

POl'cent insoluble residue (8=7 3 X 100) ,;<>1 'i6!! .54.88 C;S • 

. ____________ ~ .. ____ ._.____.l-__ ~---~~L:. --=~~1 \ -~=~~--1~~=~_== I 

I 
~--

Calculation 0; init.ial sarrlple 1wight for Part II 

RE.:·j\RKS: 

::: 10'J grams of reSlC[Ue for Part II 
Totarresidu-e-content-- Fart 1 

= ~~) X 100 = 1Q9 X 100 

0:: __________ g 

-----,-.---.--------.--.----.----------------~~------

X 100 

--_._----_._------- ----

-----.. -----.---------------~---.---.-.. -,--.-------.-----.--,-------------~--.-------.--------.-



.1 
Part 3 -. Screen Analysis of Part 2 Residue 

" Sample _____ 2=,-,,!l-.:.;.C __ Ini tia1 Residue vleight ____ ..:;2:;;::2.:,:;2.:.., 6;;;..5,,"-_.J:Og 

Identification F'it NQ... 19 Ini tial Hesidue Content __ ---L9.:..-~ .~8;;.;,;8:....-.--,% 
, . 

- No. 200 

Evaporating dish No. Tare ~'leight ___ _ g 

+ No. 200 + Tare Height 0:: g 
- No. 200 ~ ~5- (20J.99 -1:..2,:...;,8;:...:.)I.;,.!.-) ____ ' '= _._10_ •. ~g· 

No. 8 - No. 200 

Evaporating dish No. _--...;l;;......._Tare Weight 189.72 g 

No. 8 - No. 200 -I- Tare vleight = 197.56 g 
. No.8 - No. 200 = j92&56....::...J.,.,k.!lL..;;I.2 ...... ·Z:..;.2 ______ ::: __ .l....7;:..,;.8;...;4_·_=~ 

+ No. 8 
. .' 

Beaker No. ___ Tare Weight __ . 88.-:.!3Z2__.----1S 

+ No. 8 + Tare 't-leight = 292.87---..$ 
+ No.8 =". 2q?-,.£2-=_El~6~ __ ' ___ _ --------. ::: 203·92 ~h 

TOTAL RESIDUE 'VlEIGHT = ~~ 

-200 10.82 g 2.67 .. _ % - • 
8-200 7.84 g 1.93 % 
+8 203.99 g 50.28 % 
TOTAL 222.65 g 54.88 '% 



.. 

.. 

Slunple 35 - . ___ . 

Identification __ J.1:~_ No '--.7.9. _____ _ 

Container No. 

T,,_re vreleht -I- sample 
11. 

2. 

Tare Height 

3. Sample ,,,bight - ove;'} dry 
," 

Evaporating Dish No. 

Tare i>Jeight 

5. Filter paper 

6. Dish + filter + resioue 
I 

\7. Residue Height (7:0,6-5-4) 
I ' 

------------------,--1-· -.,-----~----

(}=2-J. ) 

L----}-· - .--_Q . 

-,' -:--j---' -f 187~n4-_-!2!,,4§...l 
~--~gr_---Ki--.2lliE.gIJ±2.qI8Q- , 

---' j- -'-1r..J2~~22~Ll 
-'- r--------lt---13·~--r~---~---· 

___ gJ __ . ____ mL_t.§7~f,.:..._..121·_~~_1 

t---__ '_gl xlL~ ___ .l',1 ___ ~91 ,1 

~ __ .l;J~ _______ Jl _______ gl __ })7 •12.......l 

____ fi_' _______ Jl ___ , .~. ~:..... _ 14L!:!l2...j 

Le"cen t illsoluble ,'eSidU~_(8~'1 /3_ X_100~ __ ~I ~I! ~ 48.35 ~ '---'-I • 1\ -r--------'----
-:----------~-. --'-'--, --------

C alcula-l:.i on of initial sample weight for Part II 

c t~ X 100 = lG~ X 100 

g 

F(r~;'Lf\R?cS : 
-~-------~-,------.---,-,-----~------~.--~-~.-.-----~..-..------~--------~-~.......-----.. ---.-----.--~--~-------. 



• Part J -. Screen Analysis of Part 2 Residue 

Sample 35D Initial Residue Height ____ ..... l.Y!J. 73 g 

Identification P:i.t }·lo!~_J ..... 9,---_ 
n • 

- No. 200 
... 

EVaporating dish No. Tare Wei.ght .. g ---- -
+ No. 200 + Tare Weight a g 
- No. 200 = ~!l..±...J1._",,-.S=O .... ) ____ ·= _. _l..?,f)fL--ll· 

No. 8 - No. 200 

EVaporating dish No. __ ..l.3_Tare Weight 191.48 g 

No. 8 - No. 200 + Tare Weight = _ 222.98 g 
No.8 - No. 200.= 222,93 - 12oi;..1 ...... 4~2.:....) ....,.--_____ = 31. 50 g 

+ No. 8 

Beaker No. Tare Weight --- "lLQ.2'i_g 

+ No. 8 + Tare 1<leight = 247.68 
+ No.8::::·· .~ h~...=.J1!;.Z,'ko2.,..5 ______ $ 

g 
= 

TOTAL RESIDUE TdEIGHT = 144.73 €i 

-200 12.80 g 4R28 .. ,% 

8-200 310 50 g 10. S2 % -
+8 100.43 g 33.55 % 
TOTAL iLri·h73 g hR.),) % 

--



. . 

.. 

--..... ---.-----------~ ... ---,----.-.-'-------' ..... ' .... ,..,---------' '-.--

So.n:plc . 36 .' __ _ 
Part I PD.rt II 

Identification __ Pi ~_ i'To~ __ 68 ___ .. 
C D 

Container lro. 

-~'-T--~-:-~:-J-----'--: 
1--___ '-'+-___ . __ ~ _____ .J-.~~2_~_, __________ . ____ _ 

'W 1 Ii· I 
+--____ ~fit ______ .§1_.6iL9_150 gj ___ .....:..-" __ .. ~ 

I II I 
____ gL ________ .-lfl.l...J:L8l.,3Q.gL. ____ ~_. _____ .E 

. I II 8 1-_____ . __ '-__________ 1 _____ . __ --__ . ____ __ 

____ Jl _____ JI t68~L _____ ._ .. _~ 

Tare Height 

&lriiple I·might .... • eVEln dry 

E-\TapO:..~2_tins Dish No. 

4. 

15. 
16. 

Filt8l' paper 

Dlsh + filter + residue 

~ __ . -____ &1 ________ $!l_~._o_"~ _____ -______ ~ 
I . I' I ____ £l __________ gd_ 28!l-_~52£: __ g 

___ JiI _________ §:JLJJ~5~3.7_~L _____ . _of 
. II ! 

Pel'cE:nt insoluble residue (8=,,7/3 X 100) ;hI ~:! 2}. O>7%! ~ 
__ -____ ~~=~I · ~_~=~!l--- ._~_7L~r-=~~~~_-_~ 

i 

17• -

i 8, 
t 

I .. 

Residue Height 

Calcu12_tio~ of in:ttial sample "Height fo:::-- Part II 

X 100 

100 1 Q9 
::: -{18·:"\ X 100 = =-- v 100 

\ < 'J .1'. 

== ft ____________ ... ----..t... 

-.. _~ __ -__ . __________ ~ ____ . ___________ .. ________ .. _r~----------------------------..--. 

G· 2.:rbonat8 fr2.ctio~l . I ~ ~b I 76.03:-ti : 
----------------------~----------.-----"~----------. ---.--------:---------~--------;-----

i ,) j ~ 
J'0n.-cn'::'''-:2''!o _£."_"CtiPl:' ____________________ ~-I-------2:~-----.. ---5·:1_?1. 9IJ_~ ______ -= 

RS'-:~RKS: --.... ---.--.. -----...---.-----------,-~ ... ~.---------------------~------------------~--.-.-.----. 

---~----------"----.-...... ----- -,,---~-----------.----.- _._--------------. 

--------_._----.-.----- - -- ..•. --'"---.-.--------.------------.--~--•. --------------------------------



" . 

I 
. I 

Part 3 -. Screen Analysis of Part 2 Residue 

Sample ____ 3o.;;6;..;;,c __ Initial Residue vleight ~ __ g 

Identification Pi t No. 68 Initial Residue Content _ _.?!i-. OQ---.J 

- No. 200 

Evaporating dish No, ___ Tare Weight _____ ,g 

+ No. 200 + Tare Height "" g 
- No. 200 = 115.37 - (27.26 + 6.20j 

No. 8 - No. 200 

Evaporating dish NO e Tare Weight 168.20 
-~--

g 

No. 8 - No. 200 + Tare Weight == 1z1)..90 g 
. No. 8 - No. 200 - 1~!..90 - 168.20 = 6 .• 20 -K. 

+ No. 8 

Beaker No. ___ Tare Height 20 .28 -.IS 

+ No. 8 + Tare Height = 187.54 g 
+ No.8 =. _)B7.54.~=2.;;..8----.. ______ ..... 92.26. g 

TorAL RESIDUE T,lEIGHT = __ :ll.5. L37 g: 

-200 11.41 g ~ 
8-200 6.70 g 1.4 % 
+8 5fl.26 g 20.2 % 
TOTAL H5.37 g 24.0 % -

--







. .. 

· :oH=_ q~ . F(,-""o=+~~,,--<:~~'LL 
--:--~.--.------.~ i ~--

· :' ~.e.~~p1e._. __ ---,_· L~' k:,~~ ko'Lj---X 
------. .. -1----------. --

I z--r xY =r·· . .. 

i~ 
. ) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I ---_. 

. 
Y-,' 

i o· \ 3 .' I A I. 88' Ii.. - I • .... "tC,.. -; O. . . ~ : I, '5 \ 5:::> a. "1 () · == __ =-__ (o_~ . ." I /~~~ ii3 . ! I ~ 5:i4>~ -: \ ._~ 0 lo.3 JI·~L_]~Q~_3 __ L_~.I~-5 L\-. II' . . I 'I j.. 

. ___ . ___ Le.. __ .-· -,-_e1~.19.~_9_1L-"--Q_2-'-"J i_~o_Q_84.! o· 3C?~~_-i--_. . ~ ~~ ! 

'5 :;L...-tJ.!-~~4_~_$ 

0 ___ -

y' 
~ .. -

33 --
~k __ 

~--­
~---_. ... lO_~ . - 'I. 103Q o_lJ.~s \ ~_5 '.). ~B~L~:J.$..) ~L! . 0- 0 ~ I, 

I I I I I i 

-.----------.-L4~--iQ-'--?1~-fp~ !o.OBblj 04::: i II. ~ ~ i ~;~--
~_ .. _._. _______ J._~_C ·rQ~-J..-·Q~---rL~- .~~ i ()~Q I ~ 0 i o. -! . I -r-~--~+-.- .. -... -

: _____ . __ l.:J_~ ___ .-·;_9~5L~4 \:lL,-C?~~40-l-5.':<.~S2_:-- : ;). ~+-Q~.-
__ .' I 8 Q . ! 0, . .,?_.,'5-22JJ_c_A}) I 4- :_9~_l,._ta_~~~<a_e' ! , 8_1 _~ 1.-<--_ 

. __ L~L~ . 1/,/377 !\.Sq/\ !1.~'144-LBIOd-I __ l_3~ !39 __ :_1 

~ ~ ! I ~,-i 1/ 
. . I U I· 2: '(! [(.AL)! I(k'iIL-----~--- '-'-+-1--
_(~'___ . o~B ~_4 __ G.-P~.s't e,.:J_,-, . SOle ~L_4~Q ~L~! . -L--.---+' ! __ ~ . 

. :: "j'_ .. I . I I . I . I .. I . .. _-+1 ~--
______ ._Qo_-, __ · -~I! __ ==Ji.J]>_~~4~3jl<a.5~p4}I-=-l~ 8b3.1t~~_p~lc)i I. '-. 

___ .;-1 _--,ls..JL_to_,.s_Q_6_4..J1 - Lo~t)_8MJ.2..·· 1 -. 

---~I I I I I II· 
_____ 1 ~8B-.1-23-3-=--1, 2 !L5l 8J.4.L;'iD BJ_=~_\. '?_J:L4_:i ..... __ _ 

I I 8 5 Ib 8} ':-"'.il'J'''''..' __ . __ . _____ -L-I ___ -+i -..J~- L _5 ____ --=-()....l .J;_~ __ ~. _ _ .<>1 

·--------'-~i-. ill : 
~~-______ ~~: T- : il9..1~ \. 4 Qq~~ l o~~_~~4X_!'Q. \3A- s l ) I 

I L.::. S:l-,~~)·· ... \'. 
I . . I ; . I 

_: __ ._~_ .. ____ . ___ ._._. ___ ! _________ ::_lL':l'-l.?_eJo?_4._I=_~_L_51o_E2')_.-.. _o-'-.lLJ :L ___ -..l_Q~Q_l_J ~_. __ ._= 
f : I ! - -- j ~ -! - - .. -: ! -

_ _____.. I ! '\) I. "l -11l. i '0, .ll\ :t! 1 -_. --- ------:·---·-----;-----~----;---·---------~--------I -----. "1 --:-.--~---.. --
I I i I . . ! I ,I I , .----.-----.----.--. --.---\ ----------.--.-:..-.--.-----: -·-----r----j----·----, -------:--------.. 

, I I ' 
~ ... -.-~.--"----~-.----------"--r_____~-"-----.- .. ----.. .--~----

. __ ... ___ . ________ . ___ . ___ . ___ L_g_-.?-__ ::: __ · __ L~5_Q~_-d. __ = __ J_()_Cj_.C\~ 
i : I cr I 

-~_=~.---~~==~==~ __ ._-_ -T-! _Q. __ ~=-~_Q _~_QJ.~~:~-~ ___ =6=~·~=_~ __ ._. ______ !==~---·-c---·-.. --.-..... __ 
. , 

: IIi I 

---.--".~~.-__ ._. ________ __ ,_. _______ ....l-.-~ __ . ___ .~ __ ~ _______ :_ .. _______ ,~---------__ I_ .. ____ ._~ __ ~ ____ ~_, ________ .! _____ ~ ________ --. 
. I ; I ! : I i ---.... ----. ______ . ___ . _________ . __ . __ ._. ____ ._. ___ .. ________________ 0.0_1_. __ .. ___ _______ c _________ . ___ ... __ ._' _____ . __ . ___ ~ _____ . ___ ._ .. 

-.... -.-_. ___________ j __ . _____ ~_._.:~ __ ._3_ /Lq 3 K---.- ______ .:.~ __ . --__ .1. ______ .. I i 
--.-.--.. -.. -.-.----.. -~ -... ---I--·-----------J------·-----:f--··-------! ----.:-.-.-.-.---~---L-- _. __ l_. ____ .. __ 

- -, .... -~-'.; --~'~.-.--:-.-~ -.:.-.- . __ ... 



• J., ii, 

------ -- -----'----



.. 

[L: 
W 
o . 
..: 
Q. 

I 
Q. 

..: I 
[L: U 
l1 Z 

Zer 
Ww 
Cla. 

~ 0 
wN 
OX 
DR 
rl . 
o 
" n 

o 
z 



~. . ... 

/ 
Of 

i ________________ -1_ 

-------------+----
j ---_·_-·-----1 ---

""';--.--.~"-~-----



a. \~o'?:' 

O. d,5"'\J 

O .. ~C\ 4-5 

0354-\ 

1.096)1 

·0 
·0 

Q, : 

I. 44-TL 

l. 4-?, I t.{ 

I. Lit--I 

/. '11.~ I 

/.05LJ 

.. y= c.",6 

- • ___ 0 ________ _ 

L-

X 

0,0 (p Ct>4 o. Dc. ~7 
0,08("7 0·43s-0 
0 1 /2.54-

/.2.0 58 
0.52 . .30 

/.7090 

~y t)!..l. 

7. 389 0 I, ::;-013 

1·6 \ 
\. '0. .., 

~. ~.b 

t ~.' S'4-

-:: (l.3~'l0jCI.0D\~)-(:1.I:'~I)(3.L2.l{S) 
C S)(. I . S' 0 I ~ ) - (.J.. \ ~ '-{ 1 ) t. 

I l,oCi3 \ - Co.eS33 
,I . so t.., 5' _. q, S- S b 1 

-- 1..\-. ~o~8 
~,q4S\o 

ls ) ( :3, ;) d. 45) -' l i. \ ~ ~"1)( /. S 8q () ) 

~JU .-30\)) - l21 \;*1. )~ , 

\ {o I \""2- 'LS---. I '5·'\~3 

:<.'14-c\\p 

O./L 

o.3\.\q~ 

?. ~1.{'1 ~ ~ 

q -:::' ZC;. (P4 

\.1. 

I" 

-- . . . 

, 
;-

o. {d. 



• 
I 
I 

r---~---------~~--r~~~-_ -:r . =-r~'r~,,~==T--. -~~==---+ .• --1 .-
~.-= I. I 2,.&-,& -4--~-X(-----------r . I .. ---I---------~_·L 1-----
:-------------h- . 0 11t()--~i~- . \0 J----r E= 
: __________________ O_~~-----~:L'a--.\Z('?. -.~------±--O--~--~ - '- . 

i,_~______ I -------L----l--~--_L . I I -' --
[ 11o<,y~_ °L~:-4zt_~__1 r----.----.-----.---------- I I I ' I I I 
_ _J-",~ __ = J,4cZ7Z---i o. \ ';l L~~)L_T I -1----

~ I, I i A '. 1 __ 1.__________ I 

~---------------------T-~------~i -----:;--! ------- ---)-- . I . i" . . . I oJ \ 

~. --------_ ---_ ---------, !-----~ ~---~->-{-=-k-5.-~Lr'·~I-~KX --'~I =~----i ~I. ~-~~~C~~=_=~-. -I I ~ o_~_, 

-- - ! i ~ ____ ~~=___1 I I ___ 1 __ '----------------1-- i : I I ! I 
______ I L~o QJ:LQ_1 __ O I ________ LL.423_ ol.._ .... _____ ---.la...(. __ . __ f._4: _ 

____________ : ____ · __ L _______ L ____ ~I __ , ---, __ 1_' ~___ I _ I 1--------
. • i I I . 

; /' _~ __ .__ ! ~ __ !~~~_ ! 0 .03 ~---,---! I J, __ 4_~_a3 : I~'l'-__ tf!_~_ 
, - ( 'i I ! I' I I i I 
;~_~~____ I I L _.~ __ jL------~----------

____ .____ I 3 ___ ~O_'_~·CJ_J,J __ to.!....Q5_.:J.l._ __ ! __________ L 4 8_1---'4'----i-____ ~.l3,-Q _'_.:.~1. 
Ii! . l . -I i-: 

,-.~------------,----- I 1------~---~i-· I --- i I - ---t'-------

4_0-'-_~_2A_ioL-O..:J2~-~_ i 1.4 9 cL!L_· ________ : 3_1L-"Q..5. __ 
I I' II 

; I 
,,-,,-~.-~---- , .. -~--.' - -' ---'--~ .---,-----.---'--'-~ I ' I • 

! __ .--'-' ---------1--5-- fa-. ~ '\ ~ 0 I (), Q-~--? C; I L;5..!1..i__ -t8-~-,-2L~-. 
i j - i i . T-·-----

__ ~---f__~b--"-----:-'-Ow..., .....Jl'--lL~ ·0 I Q!J-.-~~L_i ______ ~_5:_2&2Je. I. 33 .. _.1_~_ 
J-L I --J' ---t--, _____ f ---___ _ 

----t----'---'--7-'---~! Q~Jj s J. ~~L : I. 5 .18_~_' __ 13.~_'_]~_ 
j I -.-1 ____ . __ 

:0, "to ~j--~Q~JQ§'-i ! i I. 53 ~--:f: __ ~ ______ ~_4-. ;'_.2-
i I I' i 

i i I I ! 
""'~,~,,---- -~-~---- ---, .. ----

-1 q 'Q~.?.'_IL,,_+9-11<{'5' t-_-1154Ll I 13'LSL 
---,....,.., : - I - I -------;-. ------

'c--------------- I I 0 --U-~-a.q--QQ.TQ-~QQ-I-------jL!...::LtfZL 1'3· :5_,2-~ 
;--___ .' I . -'. i I I I • I .' . I : 1 • 

____________ ~__ : L~Q~_L{--!Q-'--LZ--5b _~ _________ : f5.._~ __ 2...?: __ .______ i 55..!..-'f' 1 

8 

... ---.. -_____________ .. L ________ . _____ .~i ___ I i i ~ __ _ 
__ ~ __ ._L L_-,-- ~LD--=L~l-- _ 0-,_ / ~3 'i-=- _ _ __ 



· '. 

ci 
[J 

z': 
LJ • 
CJ tn 
N. 
I- :J , 

~Z 
0 -. 

w~ 
Z< 
w:1; 
o 
:J u, 

(l 
w 
n. 
0<{ 
n. 

I 
n. 
-< I 
ll:[J 
o Z 

Z (l 
Ww 
CJ n. 
N 
I- 0 
LJ N 

OX 
O~ 
N 

o 
"<I 

, rl 

D 
Z 

t-
, -+f-±lt 

~ ri- - 1im: 
'; +f: -- Eft ~11-- '±, - .~~t+j-r , 

J ::slJ g:r f+H~t--/ -t+I-H~ 



.--...... 

-- :.J 

CURVE A 
(~~ 

.'-. _ - ----L __ ~_l._ :::_Pe"L_~~.d __ =r~J:c .. 1~.b~~\ \) h1e..~~,,-~dv_~ ___ ~?'_Q_l 

:~_~=:_~~~~-~--J-'(c = PCF\~\"-=:tLJiL(~t'~ ___ LA Bl ~-' _~~-~_~ 
"-'i:,o...".."Ie.'- i h __ I_--'=L~_-_ -t-;{~ x_ j-Y-::. Y I 1--+-·----
~~ ____ ~~J3_~=_=__ b e,.3~-; & --F~ -:l . oA- +-:--~ --t--4.-.Q\- i «.I 'l_. -r- 4 -=~ 
_____ lJ3JL__ _ ___ .I 1.5 b J ~ l :' - L~--, __ 84 __ : ~ 3 1~A8. 5_;1 ___ J_la_~.e..J.-_L ___ q __ .:._ 

I I _ I i I I I _________ L4_EL_~ __ . __ ' 13-'--b1 ___ L_o_Q ____ '-- - 1.0, '\"3> i .9__' (J ,A..~r~ __ .L 0 

. _______ ..J..:L~_~. __ . __ l __ ~;)~e_! __ 3 Q._L_2~B~~ __ ~l2l .~ __ J.-4~_~ __ r 0 _ 

__ --=L ~ _________ ! _3_9~Lo. 3 \0 __ - ____ I ~_5_~_.l ~ -+\..-L."""L.._C:Lo_lBB9~ 2.~~_---3..k-_ .. ____ _ 
il'. I I I'. , - -~---- I -- - I----~-----

__________~I.'t-<.- _U'{~_~ ~l ! Ur-trol_~1::.L~-~~-lJ..Q:J-
= ~==~_-~----_L' 91· '3.6 I I ~ I_-r __ J-_____ I5:l~_& l_q~8 ~_~ 

-' I I _ 'I . I . 

,;--_.--------- i - X I '[ I i r------' ----; -.--.----
____________ . __ .. ____ L~.9_.:AO_~Q' i . i-----· r---I--------

'::(;r~--_~=_1m'l'LI~e,~d_~----- 11:?'l~4A'_II+ I I ---1--:=== 
. i ; _ : I I i i 

.~---.--·--------Ift~ L)-L (B0]K-:----rl1 i. 30 1 I ----r~------
-------------.----,--.-- -- - - -~------I---- -------- ! ',1-- r~ ! 

-~~-~-=~ ______ .----==~ _____ ,,-.J -== ! CS-q-:--8-~:11 •. t, o'! I, ~.:-----'-
_--i-. ----1--------

I I I I I 
_____________ ~. ---~-::------ i o. q 3------t I I 

i --T,'-... ---.-- I I: 

---------------~._-- --l----- _ 

________ II ___ ----- : I 

-___ =_. _-~=~-_---_-_- --!----j ___ -~---t±-_-___ =--o.L[--- ._--1 ---

,__ i t-----+·---'-- r 
! 

:-------------:-------! _____ -;-I __ -

I I 
! i ----i 

. __ ._____ _ ____ -L __________ l___ I 

I I 
r-~----i -- . I I 

---- r-- . --1---------------.. ___ _ 
! 1 i I 

I I I 

__ ~~'----------~---------L----.- ___ . __ 1 __ .__ .-----l-I ____ _ 
________________ L __________ !-__ I 1 __ _ 
____ ~ __ ... _. _____ ____o_L _________ ~_~ _______ l _____ . ______ ! _______ ---L. ____ J. J ______ _ 

. ~ iii ! I' Ii 
I ! : I I 

:~-~=~=~=_~==] _____ ~.~=~~-C __ =-=~~ i ==-_,----------:---- L _________ l_· ___ ~_. 
1 'i I J 



• CUHVE A 

{ . 

----\..---_._--

i , 
.L ___________ ---



CURVE A 

\ 
,I 

:~~~-~-=F=--~--I-=+-------l~-r~-----!-----~~ . ~--- T-~-=-"? 4:7~J_Qc_b-UL_- '- I I - -----
:--"-"-- --~-------------l--- I --- J------ +-- -°-----'1---- I-----~----;:--- +- i I ---:-~-t- . I 

--------·------~--i----->(L----t---- I OI2_LX~---I------- ----.' t_ -1-. ---c--j -------

------------1 --T r------T---- 1-.:24. t ! I 
I 0., I _ _ 0_ __ __._.. -->-_____ ~ __ ~ _---+---'" .---- --------- -----------~I --------r-- ------=r= . I' I. i . I __________ ~ 

---r--S- --l-~--------T-I. 3~ ---r----- I ~~~--l_ 1 . . __ __ 
-----.--- -----~--- -r---------I.:.-------T-----r-- I I ------------.. ---------------f--,-~---j----+;.-~ o:-~l-. -.------1'; 7.- 4 ~---t~:=~r--_=_=-_~: 

-l---·------- -. Iii T __ _ 
I I .. ----L---------- .-----.-- ··------·---------T-- - I - I - -- I I ! 1 . 

. /' I ~ I . I 4...LQ_~_---l ---'--. I -:;-8~-L-t----. __ +-____ ~.:.-
------------~ I I ' J. I . 

__ 0. _______ • - I -----L-------L--.-----. -- _______ , __ . ___ .-----i -'. i 

I . Go :. I 6. 4-0, ! 8.9, I ~ ___ j I ------- . ·--------·---------T----·------------r I I I - I I 1____ I I -+ ___ ~_. ___ _ 
.:'--;-(~: I --- 7 '::-i---I 7 --:! I 8/'::-/! I ____ ~-=--____ . __ I c- b -: I Cu_~ ___ j .' ;' v --+ I_ 

I I I: __ J ________ 1 ____ .J ________ l_~---_--
-.----~------------1---30 --T---------------I--8--- -. I I 2 CJ / . . i i· .. ·· 

. . I : -.:..L !LQ____ ,_ ' 8. __ ' <p 'r'" I :1-------.. --- -----~ 1--- I -. I Ii' 
--------. ---------------~I--------I-----------, I T '--'-, --

I ::15'! j • 45 . ! '~ ZL I 2 _ _-+ .... _~_ -+ ----- -- . I ---1-' ---r- --------1- I , 1 
-----------------r---------i i---j I--------r------
'. + 4-0 i· ! LQ!._fLQ I, .J.D. 5:(.,._~I· : 

1 . 1 ~! ____ 1 ________ _ -----------=-== __ ~--1'5 Lcz. /5 I 1$(...9 . ..:../_-------:--_____ ,--___ _ 
! ! i I !. 

---------~----- I 5P ---!--. ----l/3. s-v 1 188. ~-~------i--I-- -'T

I
! __ _ 

- . -------T-- i i L 
"------·-'------------r--------i I I t---' -r.=-_· __ _ 

j i I , i i -.. - .. ---------·---1 -----! --------T~--------r--c----, 
------------ I I -, I I 
-, ------·--------·---1 ---'-----, ------ ----1---- r 

! i t ___ _ ----.---.---------, ------1-'1--- [ 
, I 

'-~ ---------: -----t-----------l------ ---_ .. ------
. I I 

, 
---t 

i 

r------i------r. ' 
t ) 

I 1 i i _______ J ____________ _ ------- ---- ----(-----'--- -I -----------r-------r---. -----1 -- I i 
.. --.----. ------1 -- i-----t--------I----· --~---------,- i' 
- ... -.. '------- .------.... -----__ . __ L,_ .. ___________ :-.. _______ .... ----'-________ .. ______ • ______ . ___ , ___________________ .~. _____ _ 

: I I ! ' ' , 



CURVE .". 

- 0 - --.--------[------------.--r-----~I-·----=I I 

,~,~ .. -
- d J- 1 ---'_L~_==- ____ 1____ . __ . I 

---c-----------l-I --I I---~ --. --! ----- - I [ I 
r >( i .L...- __________ ~_QI~'__L.Xt...--,---------------, L ______ 

1
____ .L-, -

----, -, ---~-L,.;-----.,' , , I I '_._._ 
._-'-'r--- ~---_+_,----L---·--·-----r------l--·· " 

, 0 i· I Q I --1-.,.{ 4· 7_&> __ 1--___ --+ __________ _ ... ------- --t-----r'-' ------.--.. -- , , I L---.---
--------t----- i ·----r' - !-------r~-----L---T------I 
----.-. __________ L __ ~ __ J __ .___ L-§?-~---i-' 1-~-~!..L-1- I __ --

I I J I __________ ! _____________ L ____________ 1·c..._. ________ ._ 
·---------:--------'----.r-----··-;--;;----l-----------I-----;-.-~O ____ -j ______ J:2 7, 4 ~! +-- _ __ _ 
-- -~------ I' L I I ! . I l.._______ I _________ .___ _. ______ , ___________ ! -----i-.. ------
--------------·1--,5-- I, I 4. 0 OJ 1 __ - I.:?.g~ L--L I 
-- ----=:::------;---- ---------r- ____ ~ _______ I~_ I .--------:-1 -------1--- ---- -- 1 !! 

I. Go 1 - I 5. 4-0 ' . . __ J_6'P, I ~: 1 __ 
.----+--' -. -----' .. ----.--- .----------,----- I 1 I 

'-;-C :-; . --- ~+ --25--~----L 75' l --_ -la/~;=/----r-. --- r--~---=-
---_/ -----.--,-------;, I' '---'-----!.-----" . I' I ! 

I I , , , i _____ J ________ :_. __ ~---------'---1' - -30----[--------. ------\-8-1-0 ------r------iSz, {8 ~ : ___ . _____ , ~;. __ , ___ _ 
; '!--------'-----. ----r -------1 ,. I' ---r-----l- J_~ ____ I ________ 1 ! . ____ _ 

----.---------- I --------, --·-----r 'I ! 1 

I ::.1 5- ! I G,45 i ! a..~~l ---.-i," __ _ .-----i . -I i -7------.--1 I .1 

------- -~~......,---J- ~o-[-----Tt-O~ 80 ---rl --- i.1~;~- i -+-----.-
I . I I 1__.1 ' _+ ________ _ --"','-' As---i---. ----1~~~~-5 ---I i_.i~, 9 /: ____ +, __ _ 

7 : --1'- --'--i !\ I 
I . .,' I ___ I ----------J---c-------L-----------t-------- ....:; __ ---------------I----5 0--r--- - I / 3. s-v l __ , ___ -LP' 8, ZO_~-______ ~---. . -+ "--f i I I' --.1- l -----------:------ ~~--I I I I I I 

. _____ -+' ____ I . ___ _ 

.--------.--! ----------~---------~ ---l-------~--·--- ---+-'1 ---.--;---
. I ! i. L- ! -r- .~_ , -, I I I I I ___ I ___________ . __ .__ ---+1____ _ ______ ~ _________ _ 

I I I 
--------------- ; . ~--------T -- I 

I I ; I 

_----'-._. ____ L ____ . -.-r--------{--------- : .--------------------
, 1 i_ ! ii, ___ _ 

- . -----+--I '---,-. . ! __________ , ______ . ____ L _________ J_, ------1-. -' -----1--.----
----.. --·----·-·---·------~r----------I- - L_ i' ! : ~ __ :----
~~=-~- ----------l---------i-------------+-------+--· -----.:----+--------------:----------:-.--------



CURVE B 

---- ---. 



I 
I 

-- ------------ -

CURVE B 

! I 
~-"-.-- ,--------------.--~---~------; _"_ ••••• _d _____ .~ _______ ~. ____ r"_ i I 

________________ : i'1 "::- _d.~'._30L_:'LP_\ J·B_~ _____ ~-----------L __ _ 
; I 
I i , 

"------~----·----'···~-'--·-·--------·--'--~I-·-·--·---------... -------------.----- -- -----------------

1 .J.------·-----------------T---------j ---------'------------;----- , i ------1--- I 
~------" , .. ,-_._-- . ~------------,-.--,------;------.---,-,~ -- _ .. "------,,--"--- --,---+--"------,...;...---,-----' ---------~---.-.-.-.-



CURVE B 

i 

i 
--------~-~---"---'-r------ ~ 

f I '------------------------,-. 

---,,-- ·---·--·"---~---------i ---------~---.------

I 
--'------------'~-

,_I_­
I 

, i 

I 

I 
I I 

T '---

---I ; 
! I 

--f--,-~ ! -=== 
I 

----~-~~,-.-------,--------~-.---------;.----.-.--.---,--------,-Itl "-... ------r---~---+_ ~ --
~- t : 11 Ii; 
: I ! .! ! ! _ 

'-------'------------T-----~r--------- i T---'---~-l------!---------, --1-----
., _____ · ___ e'_._.· ______ ~_~ __ .· -----.. ------, --~-.--'--~------i-----------r-------f------:~~----'--.. -~---~.-------



r:i 
u 
z< 
w 
C1 ui 

~j 
w -z o-
w'" 
Z~ 
w;;: 
rJ 
:J 
w 

[Y. 
W 
[l 

<: 
0. 

I 
0. 
<: I 
(t U 
CI Z 

Z (t 
W w 
C111. 
N 
I- 0 
wN 
OX 
D~ 
N 

o 
..r 
I'l 

ci 
Z 



,._. ___ . . x.~_-=~;-~ __ C~"\_tr-In_~_Dt.L\o1e __ ~cxL~._.3\~J3.~1\._<:....\~_~~.:_"2~~.?j ________ . 
~~ .... ~--= _1 ~~l. __ =--PO-j_\_s._h..~L<.Ll\2L-.l~~·,.~\l I I I 
L _____ .__ ! i I --.. -.---1 .. --.-0--------! _-=-~ __ LB ~ I A 1- ! ~ ___ _ 

~:--.-i~:i-~~t~~t:~t'.4 i I~-~ 
._ .... __ ~ ... _-... --.. --.----.-. _. _.-----. __ . ___________ . __ . ___ -:2____ :.k l ~. q I 
..•... I I 3 i' i . I ~ 
:· _________ Lo_S: _____ -'-___ L_()~Q_~ __ .~ ___ L __ L:..-.-3..!-J~t4--! -=-A ___ . L_L~5 .. ! 4. J 5 4 

." . ____ .. _...J_ .. Q. ______ ~-J--~-s.J--.-L--3A-.--..i-=-~~-:}-Ll--:..-L":" I ~.:{ q l '3, ~ 4. _+--- I . 
. - .! 30 : . I 4 lie . i .... _____ -L(L~.---. __ I _.~_::L3 __ : __ "'--l_. __ i. __ ~_B..:l...l.--------L~..s-d...e--.--; _~_4..~j __ ~_~ __ _ 
. • I I i I I' I 1 

I '. ill ._. __ • __ ~. ______ ._~ _________ .-. . ... --.------.--~--. I ··-1----···-

.. _ ... __ .. ________ ~ __ L . .l~_;..-.-I-.1.-~--.--! ___ ... ___ l~ __ .. l_u~~ ~J_J. __ L ( A L )_-L_L.~lB ~L_ 
I '. I I I i I 

c=~_==-~=~=-__ -1-L?;A5-i__ I:==: ~=~==-=t- • ,-t=~'~~11 3 1~1L20_ld __ ? __ 

.:-~=~=~====.~ __ -=_=L~-3~.B __ ~_1 --~ ~ -=-T==-=t-=~~--'---I .' ----1------,--·­
~--.~=---.. ------- --hi(~')i -~~-' -----:-- +3;- ----. +;~·-~-----1 ----- I --+---------
~'.-~c~~=~==~==~L2lA~)L~~:jV:- -'=-[-5 "1~J~-O-=-1-f .. C----+---. ---l==== 
--.-. -------... --- ---i·-·-.. -----·---·- ------.-.---1'--------- .. ---j--.. --- 1 - ---~I -------1-·-·· .------... 

, , . I I I I· 

=~J~=~--~-l-~~]-:~~qy~~' t' :~_~-I---:-F==-1-==-== 
! i I' i I I I 

. ___ Li' __ ~ _____ I _O_L-S q ~ Iii 

1 I I i I ------i -------- i I· I . I --------r-- --~!---. ____ L. __ . ___ .-l _____ ..l ____ _ 
, __ ._._. __ ... __________ • _______ .. I ! I I l.. ~ ! 

I I t I ----~I---
, i , 

'-··----------·--·--~-----------r---·----~·--------r I . I I 
'7-·----·---·-----T----j----l--·--·-t- ---I I +,---
.. _.-_ .... _. -1-------,-----·-1 -.. ---- I -----. j I I 
~:~~~===----·------·----··--T-----·-i ---.-- I I I !II 

. __ ._._-_ .. _----- -,----------,_._- +-----
~_, .. ___ ._______ . i i I .--;-------.--:---. --i----·' -;f----

;-_, __ .. , .. __ . ___________ J ___ . ___ ~ ________ t • ,--1; _____ ~ 1 

,~--:::::::::---·-------·i---· i' -----·-I----·+~-------1 - .. --'.' '1--- \.---

: __ ... __ -. ______ ' _ !==--=.= i= ____ .J_~===_J ~-~=:= 1 ___ --1 \ 
l l I 

.. __ .... __ . ___ . ____ . __ ._. ____ .. _ .. -.------.----__ ----.----L.--------_I ______ . __ .L_. ____ -1.--_ 

.. _ .. _. _______ . ____________ . __ ...:._,. ______ 1..._. _______ . ___ I I ! I 
_ ..... _ ..... _._ ....... __ ._. 1 ------J--------J--.--__________ J !--.-----[-=~~_~ .. -

! I i j 



C) 

------------- ----------'--

------------ ---'---~ 

/ 
I 

-~-------~------



. . ~ 

----:-- , . ./ C----------l-. -----·-·-----I-'--~--r--"-· -. -----+1-,---_ 

=.~=~---. ----t=~= ~~.3'3·f~---LQ~~~J>:T-- i--- ----,-+----
~~,~--=---- -'--. -1=--==--:-ii-,;. r ==-=----r'-u.---r i .. 
- .. -.---,--------- --" I x1 ____ - r-------I-<!2·9'-3" 'l--- I L-L----r ' 1'---

'-----·~-r---O--r---------I-o-I--"- j 33. 08 Ii 
-----~'-----t--------r-----'-i-------r---------'-r---------r .-'.-, ---

----.-,-----.-,-".-----~. -- , i-[-----------I ------~i-·--:-:-----~, ---
I I \ i o.43! , 33,51: i 

-----------,----.---+-, ·-----·-------·--'-'·---r-- --- . - . 1--------·-1 --------------r: 
I I ii, I , !. .-

---- .. ·----r------- i . ------r----'-------i I . 1'-------,--------' __________ ~ .. -~------I.. __ Lo_. &p __ , ___ L _________ LB_~,_jl1-__ l --J 
, ..... ,-----,. I:' I -\ 

,_.--- --c..-=---i--j'=i---- i !-:29 __ +-, -'-'i34,QJ-~-= F-~=-
i--'-~-r-~ -'--/:'7 Z i-~ f34~so I "1'------------

·-~:7"O--'.....:.-- ·~,-+-,l--,----------!-, ---==-1=~-· -:'r- ---~t- ,,- i-------~,-~-- -,--------- -:---J-t--.. ---j-~21-L-6--.:.--i-------r~Q..Lb3-i ---'-----,------
--~------------. -r-----' ~ i - '--! 2~5-8 . ; I B - 4' ! 
,--~--.. -------1 --- ------r-----'--r-------------l---' r. _~~2..f ___ I-' 

. 7 1 l'il.oJ I ! 3~~0'1! i----'--
-"---'--'-'----------------------1"'----' ! '------:-1"-----. 1---'-----

, ! ' 
;-----,-- I I-I 

8 ! . ____ L3. 4-1- __ Ldf., ~§ 2.. ----L-- __ 
I I ,I, I I I 

__ ,..1U,_87 13 ,". q S- _ ~ , .. __ -+!_-_-=--=~~. 
_~_- i \ I I ,-L 

--------. t JQ ___ ~-- --' +.4~Q---i- ··13.7. 38 i 
, ___ . _________________ . ___________ , __ L _____ ~_ ,-+-__ 

I I/! 14.13 I 13'781 I : ,-- I ---!---
0 _____________ '--,--~--------_'-. _______ J ____ . ,! 

I /2 i __ l 0. I k> ~_ ! 3..8~?:£,,_ 
I ! -- I 

_,_ ... _________, . i -..1.______ I ! 

~ _________ " ____ l __ ,_13 ___ L-,~. __ L_5::_~ __ ~ i 38<-4..7 ____ ,, ______ ! __ ,, ___ _ 

I 
J'~ 

I 

! , 

, ! 
------~-----. ~-----~----------.. --. ---

/ 4- ___ ""j.o_kQ~ __________ 133J 0 

I ! .------------.-------;---: -------·-----------·----·-'---~--~---------~i---- ~ 

; 1 -- -----,,------------ ------------ -+------~-
I i ___ .. _____ L _______ ... l __ 
i -

... -, - ... .. _- ~---- •. - - -""' ... ~-. ----.,,~-.><"'" •• ,-•. ---,--.. ,~- ." ,.' -~,":- -



I'Ll 
~:.") 

IDII'-Hj'l,rr JH:rr:gtTtrTrn-gm::rrr+fr"Tffim' 11:rm:r:r-l=TTT;:r:;::-'l"I-:~J7TTI 11~~' "~':i-'+-'j j';-:n' rr;- :'~-:-'l-;-TI' :-:-;-r-,---, -:--:-~. - Hj 'l ' ,., i r:t l j IT+I-I l' - rr [ 11 +- t'H -HiL-i III l J : 'I I '-, '-I, '" ( "I t- J' " , ' e" . 1" - '. ,: r' I' , 1 j -1-1 "" - - 1')- J j '-l I ' T+ I-· L'l ' -1- f 1.._ . 1 . , t- " - f' r It T 1 l...j~ , '" ••• _, .,!. . . _. , . -
- 'ii. t ~~ ! -I it' Lt":r-!! j~,j tl [ 1--- · - ' I ! : !~-..:. !t-- t ~r_.~ . • I I • ....., , -~ j - ., - " ~ i-' _. j.. . • . _ • . .• 

,: ~~: -;-;, ' j,-;-r 'IJ lf -t'IT T ji'Tf 7j-tl:r l-L. t f'': -"u ,.I T:-:- :1-;-~1 ]fL :;-: Cl -:-:- ;:::T ~J-;-' ,- ~:-I ' -'I-- --, , ---', '-'-.-. --~ .. -
-1.1 ' 1 '·i' -i Lr~ iT rtrl --l 1 -'-I I j -j'-I Lt-I i' ri ,il l "1 " '-'-" " ," '-", "-; .- ' , ... " I' .' ':f:': - I ~ :' : 
lIt'=g~ t~~f-f-t~r'i f l- rT I:-r'j::~ .lffi' l-{+ ~~ ~ltt: H-rt ; :lLi [:~; ~:~.~ ~; ' '- ~~l: T'~ .:~:: ";:1'i*~:~I->; ':':';-l'~'- 'IT--~- ':'" ~~:: '~.: : ~-::.+,;~ 

tIl I - -+::L l±t-]i' 1-'- I - -.- T I. . L , ]-1 • - ~l l---ri l' I~ l' :,. J ~' ''' '' 1 rr ~ I . . - j ~ • : , . . [ , • • f • • ~ • • - - . f - . =£ [[ , JI tl' 1,-- __ 1·, IIIi+I':j-jJ " i d'! 111 '--HL':"-'-- - -' ,- f:;:- .. ,- , -'- j'-' " " ,. !-' , -,-I .. - ,,' - --

:t j f ~Tr~ ft;ff~frt :Ri~-*i: j t:l,ttti ;-~~{ IT::t:t~F TFi~ ~I~~~ '::=:1:. %:8-:-J. '~!~T:F: j-·:C.: ~::'-~I~:: ,.: r~~-:-; -~-- h;--+?~::-l~' ~ll ~~ 
± t Ii p +-.jtl It[1. ' rr:- :d ,L.]:t-;.t mi; ,-:1-1 JfLi -,tf" +1 hi ' . 1- .1 , --- - j . tAl;" , . - il-_tr .;:, - !. -. I - -' [ - . -- ,--.. 

+= - fTll it:.: ~~ .-l ~=f tl~~:~j±;-t;-~ : l±i~ t11i.- ~..j- ;1-1:~#ff ,; ~?i~ : ?, '.1 ~; r~:~ I~~~; , : ~~ I: -~ - :: >f -:,' ::- J: --' --: :: .:~~-:-~ " .-:-;; 
-~1~ ~ li~~;:1fH ±t#i': i~'~1§: I ~dl1AA1 IEL1;b E$ w~1-jh-~;~ Fl1$ :id:wJ;:~ -~: !-JIV-i: ~~%w,,: : ~~ ~i~?--:~lP-l;-~ --:")~::~ Jm'>t~h~~ 

'- ..J i __ 17: F::.L-T ~,.J I:TJ,-+/-t-+jjL HJ1:.1+ ± H -L-H- 11 1', -" r c ' "'" L~. ,+dL ' .-, "--, ,- ,,: 1 ,- - --L - ' . -- ,- -- .- I' ,. 
~ - +-+1 1 !: tiM-IT , ~-~ ! ;Hirr-r" f fR f 4- jJllt:;-Tr T~ :::"j ':' : E, :: ,-; --i-;.r :.:~ ' " -: ,~~ j: " -"-j- ' - ' -,1:' : , - '::-f:-~' 
I ttU T~ l'I'i:t-,j-1j _L!l'l hJt ~n-j -'Hj H+$~' n I ~fl-f11 rt H-1:: " , - I-~ • - - ,-:-, -;-::-i-

f
-' , . . --1 J' -~':--:-T-:_- :-::::-l--- . -. -1'-'-:-: I: - '1:1- rlS±f 11:1j-<: iLL+ .;.,-I. +H-1 +H+++=h-~tt }tjl., -: -±-tj-c , -}:::; c:; ' F.~-' :- - ~ :i-1il < I:; ~-~-:. , , .: 1:-;- : .. _ .. :.:-._ : : :_ :;'c 

-.- - I-H r1. I-tlJ""'tTIt:tt-4 Cffi=-'- -~I t 1T~ lt-n cr rt +-~ 'i + "r t-,;-- "li h--'- ; 1+-, , · -' I" ." ., . -::t. -1 . 1- - ,', - -- .. , .. ,- 1 f-t+ 1 -r I """"t'""T r.-++ ~ I .,.!.--;-;- -:-:-r-;- --T!'"T L~L~ i~ __ "" ......0--_ -- - ~- . ~ • - - - - ~ --._- ____ l __ - • - - ~ ~ ........ 
c -1 r';:J i2... -!=f'-' 'L,t_F~ _ ::-lr j".il'::: 1-I-'-+±-1 1 !::ct-J+t-m" ~' .. :-~ -+:J1f '--'~-'-' E -- , ' .1 ,- L _ _ • • 1 ,. t- I--' t--- - - . ,- , ,,1 , , -- - f-- .. " ,::i' " I -j- 1'-' 1 It 1:1= 'T I ' :ttt: L4 ::!: l' '--, _ r_ ,-'-'-'- ~- -"j --., .. , --1- ... - - - - t.. - . .. . . - - t .-'-
_ , L.- h1----r~~ -;~PI+Ttt+l-+-=;:. i....Lt ~~~:=-~t+-i=I-~,ttt+f~. ~:~-~ l+~I ~ I:- .: t£j !;.:-j ."l L :~_t-: , :_- -~,-,-= ~~!J . ' , -·:·1 ~·· .-.: 1 ' v) : ' ; :'~ 
H! _L: t':!i ''-i::j'~fIT[L D:.:" trc: ~!-'- 'tttt±Tii='ri ,:- 1t tit 4 J ', i Lj+ . '-:-: L: -~ __ ~~' -j " ; C'~ c:" :~± +t==-t;-:--f~--:-[--' ---I, --('1'\-" r-:: -' t -~~TillJ t-t:" li-- ~I-±:' p-r~ f-i~-:';' +1=-]1 + ,-H+ 111=1 j:r-i! o~:.: e ,, :: :-,.;C ': 'Q ~l:;-" :'l-~ j- ' :1 :'" j .. , J. -i '-·~ · 

, ,.I +i++titn- + -:- -::- ':il~ -;-- '- , , .- ~- ,- r:-.fJm=::-m j:q.i- -::':'Lm-A r-tilQ_"-'- .9~_ , -=-;. t "':'j-' ;ill- ~: L ...... __ :1~ ___ 1 :-:: ·1-· .-: 
i H t-l~~I- -:J:1t-rr~ I- l£+ -j·rt~L~ttLI~t::: ~ ~t rf -T- L~-:-'tT-fl lt=rt ~~,~ 1=_- -r~--t:.[~~j : o-ft, :.::: : :4 :- .:. :!_:. - . -j. -. : .. 

:--.11 -1 ~ 1" I J:.:L,I 1 ~I " 1-++ 1-' i ;:J.-;: 1=t PI I -+ ' ~j l' r-H- ,- - I ' - '" , 't-< I~ :T_. ,. _ ,1._ 'i' 10 ' , . - . - -I -- I' - I -
~\-+J fl:~ ~ - _. . '-H-EfHf t+ - t·t- ,~ , - 1' 1i- ";:tU.t'j) I I- I ' ' ;., . ' • r" ' r '" ,-- j ::.:..w' ,. I .-

tbJ UJ; ~'Tfm,ir~Ftl --:j I~:t~t::j ittti±·ff= ~ EET:~~*=mt :jj:i: ~f~ -~ll{-[ tf% rn,:~~ lr:~ _1
1
:- ~I : --·-:' · -l:: ~:r~-: F~ H:fl \tt± --r# i ' f I+:+t ,,- , II =t n :rrrr TTr~ '~,r+t-=i iH:j+~ f.:! --'8:t-4- -':":: .. " I-+-" ~:_:I_-':'·L: ___ ~':':'T.:.::;i-. ...:-.; --=:.-

lH»i, ~llt --- ~i -if~ J =t t~~ " WfJt Rt+i#I~mL?J4~~<J~- -r[1}~!: ~ : -~~ :> ,- :-- 1. -- , --:l\l ' ~' rT~~; 
----trll-':' ~-f± :tf+-~' '~ I: till j~t~~ft -H" · + Jt± n.trt:lli8~T~:Illi :_~~1>=:1 +~:~-.-~~:~: !~~ -.:1:;-M('~~·:~G; 

=Ii", ~ ~r~$' ·I t-·' -.:~ ~ .ttt a liM - ~mi1t-,·~t t~:Jij'mtL t: ~H-fur.~-r;-I±::'':-~ .:~'-: . .::~ fl :.:--: ::-:-:+:'.-=' ~ '-:': j~':1t 
JJ I1=l' -" -IT ' 1:1:(: It- I+~ r -q::rr + ~ -c::"-'. t il-,S .. ;::J ' .--- ,.-- ,,- - .. -- 'I .. .. --, ~L 

H-jlj ~i:;-,'I 1- ~:L :: 1 ,rti' tl =tFIT '-F-FH - ~ I-~ -i· TV+t~ 0 .. ::. ''':1 :-'; : ::- '-'- - -:'f:;' , ': : .. :::L, 

ti-tt~-tH+ -- -, - ft ~+ - , ++- Lt-f+, . It ~+t t +'; j11 tlU:; t+1 1":H t+~ Jill -:~:~~-m- -.. ::r:-: -:-':fr~c , ;-=-.Ee)f-i 
-H-" r.R= i~ -. - ctt -+-+- 1--1+"1"1 f+ , ~nr - 0 t -H I -· -r I--t--+- I • "',"~ ---~ - 1* •• l, - 1 t ' 

HtH rt - _++' r~, ++- +~ :=++ trt !-i-I t- tt-t- ,-I,' H: 1- ;' - ~ :' r;L_:_ iJ-jJ: ..,.:~ -.~-' _~. ,_, __ :..:::: _l: ':_ -=-~, __ 3:l 
~m-'- =n-t ~ ,-,v ~j- ttJ:! t ' m-P~ ± ,+1- +t++ -L--;H f-" ' ,,- " ,' " ', --.-- ------R' -,- i '- , . , "' ~ -- +:r 1 . :- ;\.r -'l' --- - ~~$j: t!-rt +- - j-rt- -- ~ - e 1--..1 1- .. --1-, --+ " "r " ~ - _ .. _ - ,_. 'j ' - ' -- -~ .L t - ---,. . t i<I' 1- i+j 1 t 1+ hf+ 1 1 " T+- -j-' ,,, '1 It L, 'C" -l-t" _1. - -+. -, , : ~., .. -: - , -~ , 
- 't-1- f~J10" 't ~-, ;t-l l :,- 'c:;: fW 'I' f+t± 1 dI-tf-i'i--='ij ~;rr:JEj=' : =t +~ ]'J~ ' ' ~I'F'~' 1'"' ~~~ tm: j: .:.::~ ; ;-lj •8- :.:.;~ ,: ~~ :.~ .. :-:t:-:-11J1\· -;-:·tt·~ , 

--r --<-- L:1- - !-t-Tll. iT !--++ -rH • - r-- L r ' H- -t- +--1-r- ~'1 t' w- ,-_. T r ~-L'fl" ""- ~ I ,1 !,., .. t± 1 ~- , H-- - , ++l i'lf-l- 'In' .l rf-t- I -1\' , -j- " "'H - + --1-T j , -p-!- ,., ' ' _I" •• ,L '-t 'I'" .. !. ,t . tit , itt - ... I · L-r H-± - W~H·--r l"t- 1 i il-- 1- ~-I' +t- 4" _1+j ..L T +-~ .J r '-1, ,-~ -t j ' if '~ "-' U" I " , -- ilM'-" 
:!:2~ ~ H L 'tl:+ :tt-l\~~-~ tT IIF1f1tt T-ttt f-i+L tt =tH:l-l~ + t '-di :J r~ ±i li - -:· f:::±+H=::r:::r. ~T' I:-= -,--:t :-:::;-:- ' :. , 

Iti='';:++-+tl--l:l#:~T-\:j:'-I:;JFRtltt + -+=I=i:. cI 'Ji:tt:tl:f-I- tt f11 1+ f:n IT_h_\: 1- i:Jr, rI ,idI ·I; ; ; -HLJ j -':'1-'- l :+f -t~ I -:c ~11 -: - ' - :; I' j ~':;'-- _I, ' Tffif' [; 1 ++ +++ ':1= t-.Lrt~ , +1t+H-H- --j---~-_+t -;- , - -+-H-t ~::..~- ! t- t,-O- '-H- T ~~-+++ +1 I I -to-1M ~--~ r-· tl r~;:. -_.: l.:.tt~..: __ --=-_ ~--=- ; .~_ -t-l 

f t. :1 1+1+ r ~~f ' ei'h- rtUL\IW "1-1 ': h t-H- :!:m -'-h- , t -i:r;;+ +- :t 'I f'~'-Ll 1-" .~" r'~ " --- , [ . j - 1.-:' L .,-f ' B i , ,- .' -tHll .. ~ : '-~ ' ~--'-- cU-;.;. T_d± ," -± 1-- h + :++J ::t + r'=m-- -- ~. i l+t :~:, IT I t:, ,: ~ ~,~ ' -: ,1 : ,:t '!:1' ::> .. 1 

-~ -j-m~1t J ~-rlli~- -t-\:T: ' t:_r l+~~t;=fr-nL I+;:rI-" '~::~l=Ff:f- =l= ~i- '-If'+E; fE:: -::;~ ;:":LJ' S:l--=:- :': ' ~~1:-~;- ' -:'-~:d':~--;-!':.: ;=~ ~~ 1: -e-+- .l:t.H-IJ±t ::1: -++[:n '),;!J.. ~+; J--;.-ttL T -f-i- _:i:t:\I :t - t l , H· -n" ' 11 J1 ;-; ~,:;- ' 1':L n::; :..::1 :-:-, , .. qi,·-L:_r':. : 

ift~~I:j~I:±mml: ± ± m!tt~~ ~~~~t--t+ t ;H:i-f- ~~tt+ =Rtllr~~ t-t-1 1 lt~~ ~~~~ '::itj' ::::-, - ~-"'rE;::I'-:~' - -;=-- -:-:~~~-:-::fj -::l''- g ~~ 
l~t4 :;-1 - -: - -~ ~ltl=t ~f~N l~+t 1 - =j:ft£ i~::!:',:-illt -8i-Ff ~ It I -f~ l:rt -: ~:~ till ;'~:~i ::~~ ~: :.: '::; lli,-:: .;';: tlP-

T1:: -ITfff -ct- -J r~ j- -r=, r :Nt§-:<:r . .;~t3: ttrl-l -:~~t+ I t -1rt:1 ;+i:t ;--:=.- : ~:: ::,-T;::::: '-:~ ~~-:--:-i ;::~-=- :.: -G~ -~ , r~r++ t+ + H I It-IF;' 1 -.:-:+- [ 11++ -fH-H+ i t rtT, =n:;' ,;::::::, ,.11:;1':' :'; ;;.-:'- '·,]i,T- ',:: I-f :l 
H+ti- -~ . - ++ , rt t _L ++. ' f- - L f - ,: I I ill l-c~t:t,* .. ..rm :tfi-1 i _.::.1 :::-;-, I-:;-;>-~~I-:-;-~ ,- -;;-:1'=0-::' t:' :-1':-;-;-1I1·1l - t - t- r t I" f -r:1-- H',-,- 't-t- H· +--+ t 4' h+: H+ I Ll ±ftt +:;1 ,_:: ,_ . j ;- : . , : 1 T; 1: - ,;.: " :! IN -' ::~ ++ ++ H- ttRr" i+ -I- !:;H t h1-ni-- 'i, _.I ' I-Iii -·"-'1 - =~=-c: : . -=lL,::'~~.F~J"-.:.i~"'::1 

. f ~t .. ,~ -'_ ~' $t_~J tt¥~ 4!ifft ~~t~~rii-}~ I~t~~t~+~j, ~~~-~ 1311-~-~W±:: '- ;;~; tp~,-I:~~ 
f 1=1:. - . -- -A: ~ 1 ~{ f:ll -I + -I- : t t~ itt '1t~ t-i~ll ; I: ~ : ~ d-f 1l1~r -f$: j$:2!10 :~' k~@:h :;. f:~i li;~: -~ TIE 0' r; 

: -' __ I:i± It:.:): 'I1+T ~ ::j: ft i T_ i- ct 0-1 tj:j:: :!==!+mr, --+ ~' -_ il=R: iii: It:: t}TI ~t~~:: '--~-rE ~;.: .:-;-~~ :rri :::=t,;: ~ 
•

,1--- . ftt ji,f tfHJ+ +11-- + c f- ~r ]-:'t -tR= .l-+t l ~L- fft4Bt. ""1i W. L+~ ':::l:tL,- :..:. :_: 'l.;:.;:.'" :.:.l 
, 1- -'- j r rt f h ~-t~-Hi-j-+ttl l 1- l rt$ eft: mt1 li+i L~L tCf+:·t! ' rLL-p..± ":': ': - ~ I:~ .. : -'llil':'-':·--p.c:.;·,~ 

, t nf + f +i T LTr+: L -++- ,-iI' 1 .... '+ t j R1j [1+, 11, -riii ~ :1=f- I,. ,i! r ,---. --- '-1-" ' " "/. - - "t 

.'i , --H! :'-I:f'T ell-ft' :~ +EM: +1' ri- L ~~rtctt:Sf.,~'-"~r$$f:Wil~ ±1-r-t'l 11-, T; i,'~~ ~~~ -'~fP':±+'l±-;-;-:- ::~ -::.: j::~;' :: '-: f' t 'Jill' :-;'-: 'ri -i-:'-- - t H- ~. -T t r - it +.~, '! - '-j- ~ I;', I 'I, Ij - ,- -I I. I - • . .. r' , .. -. ,. -
- -, " L -1.- :t , IT J rl- - R=i' II - .,',' , V,- , - I -, -I b- e.. ,,~ , -, - . I ' " - , ,,-' - ' • 

:tt~- -.I ' . - , - r ;ii~ "; --I r , , ~ #~ .~'-L:-n - -'" ~ , r-;, ~~f ' -:-; :±t:;+ :.:-~ :: ~f.I: .: . -' -:-r[;--:-',:- -;-~,----=f'~--':: 1ttt - ---. R' _:gt l±~ig I .. ~, l1j8 ~r~l ifmt-m- J~1imfl _\ t:ft n trn ill±m: Ii± ~ jt~i :L:it ~_~ ~LUl: -_ ~ I r~ ~~j ~ ~:j -itI - .. t tHt ii', -- '-' + 1' I,' ~-rtB-+:rn' ,-' _ ,\1+ I I! -l ' -t 'n,- ,- . E "r~.. - --I ' - 'C I : -, ti., I -. [ :~ [t 1Ihj=F-t+f --l:h II ' .:.~-.r;"- ±Lr- ili;'I·~j~~l:tJ.r-I:! L- ;' iT-l:':-tl ;: ~:.' ;: , -, - ,:·r ::·: :! ' ! -~r i 
- i' i++H:llllr:n-T,rl--t- ,-4r ·;;;:.td:litk ;" ' ~ - +. t-H- H"-t, ,,'-- -- '" " "j ' - j. , .il -c: g1.._ r-I - - j 4++ -I -1- ~"' '' i ' '"'" '~I' Hi;, ' . • " "" ": '." .. T' "--!' 1 -~ ~-: ~~-- -:-:. ---:71 1 -:- , L I ~ .:-- - :i::ti "T~= -'i - ~-j- i :~t= -+.ll-"i-tti - -++~ -t ;--li1'-f ~-f {"' ~ il ~: 'T t+-t~i~: : ~-=- - ·:-t -:--:.. :.~. j: .: . . ·:~ ~ .i :: . ~-"8 

:Ii - ~ ~~i . I$ 1: -jt~ +it 1 -34 ~.j:1 1t~ ~~ -~ ~ -r rt'l '-I-"t·Tt' f-: i{+~'I'- #j.f fl·~ , -:-:-~f -:~JI ;~:: ~::- ~:-~ ;-l~ :-' - ,:·-1-( - ~ ;~-:ft' ::= 
- tr I- 'it+ -n+ I- 1 :+ ' " ~ F ['I __ ,i- -iIIF'" ~ 1:rf~1:t ' ; 1,,_, --1 ,' - - - " ',1 :- --,', -+, 
~~ -i - + I -Hl l ,rr - i 1 q 1;::5- T tr -~ ~ I ~~L~ _! c;: I£ ~~~ ~_i L: : .~~~..:.._.: ~i _' -~ -~Ltj ~~ __ ~.;~ tm*' -' j ---I~*I - $t±ff~rm ~ -- r-:i~lr~H:m+i~ 1-t111Js[ \~;- .rh.r ~Ji lt!:~Jr -- :il;::- - :~:I' .:.:-:~:j ;-c.:q :: i: 

mr~~ - - :: :~i 1. - :: I, - - - ~It m ~ -'-1- -rrB~h. -I ~;~~+ U:~ 4fi-~lt~\-+~;V:-~-~F~ : :?~, -~ ~-j-::~: ~~:1 :~~: ~:'::1 ~ ::: 
I:U . -rn - - +'+t+r- :ttl · ± -I'rHill'T -,-,+i-h:;,L +'1" ,. _:]', -- 8 -1 · .. --1 ,, - --~'I .. t"- ' . ! -1 --:-' .... ,,, .• - f f - - 11-,- ,-+T +H," ~F ,-ri+fl.-t--· 1"i-11 ' "" " - -'I; -1'," .::!.::::j l'-- -.. . .. " --1'- . '-"-

U f '-1:1:' tl: - -'-lU:-i ' -f-i ij'-HUi:tl'l +- ~'L! -" ffi--i~ +-r---m·tt-1-Lr;::r;:r-:-Yi 'j ." ."'~ '-:_ 17~ -" L-;-:-:--,t;-:-;-r- ----~F:-:-:-t-:-
-I jll+ 1t1: u ji f-F l_ ~j:rtt tttH11 " '~ -lm1f- ' 1 1 -~:l:' 11~ r!: ~' :1..tLi!' -; ; 7~', t :. .• , :~-:f'- j,,-:1 " ::; -;, :' ,-- 1'-": 

!TfW' '-I -}ttlm'+ 'ti=l+j illt IF i ~gll-Bff .L t~ ~ -t+ II-nt, : :~ -;!J.~ ]~f~;~ ;:; J:r~ 7 ;! 12.: ~~,~. -:\ _2'::': :-:-:-: ~::, i,'::': =- '-.-:]-_:.:::1: =-=-.;-! :-:.:---
,_. i!:i : +I_ :I-.:1J tilt _ t r ·I- JI-·-1 Fl-!. ~+i-p:! t. 11~ _LjI- ' ;.'':14i11 t'!1 :'-:-Lrj::n ,- :',' , :,_: ~:: --. - " : j~': I: - '1.:':_ 

- I r f , ,-, , 1:++ tj : U-d -1 I ~ -1= I I ri tt,:r i-r-i-f- -I-, . ,-- , I.. j , , • , , , , • :,,;,~~_, _' _" : ''i." , 1 - - . ! - ,- _'.:_CL::.:.:~" __ 

'tH~'U!'t cT''-; i-p I Ht'~ ' :1'-: il-1:--1J-'H:' '':;JIh1~::' rt~~-El. l·Hntl ;'mID-: 'I I ~-:~ti[' ::'- , ';: ' lf~: :,i. :i'j''; 'r :-:: I'> :I':# -- ' - I - --'11' , -I'- ":j':--;;-
I +_ ~1 11~+ lrT+ ifi~~ t--~ -1 I -T 1\-- ttLt 1 :1 TH- n . IJt 1- I ,j- l-III " J- I" or 1-' , ~l.:[.'': I ' , "':- • j" ,.,.,. , •• 
LJ flF I 'rtl=j:p +:-t'':t4U,t'1 +4-j:tt H r1+t , +::-1 r':0-lL.p:t+, ::., '~ : ! ::!::l.L_"::~':':' .dJ': '-:'; -:"_0::-.::.:_,_.1_::::_:_:.:1.:.:.:': 

(\J L I j _ 'j :: '0 11 '::ff-::;~1 -mj:~ l-:+a f:PCj1 Tt!-I ; ,0: I :~'I r l; : ;!'l r , ,j.- :~:: I,;T, I ' : 1-. (;,1 :-:::- I . ' r c' '- ' ; ---1' I 
:j- [ -: -} 1-'fr-H4'-li J~io: It,t.l-jtt d=W RttN' -~1~:j:r: Jffil'jr.g-J~ -~~;:~ LI'~4 ~~-.;.:[1~1~~-;:'1~11~H=-~~1' 8

1 
/:-f··~I:! :';.:.~ ;; ::+.:.<:? ~~~ I~~ H-'~:~~ 

1:t -f t !IOO-t~f{.+f EHfIHH-ffi'!(; :~~j~iN~ :1:, ti) ~~! T: ;. 8-11lr . ' : :~T ! ~" : (i ii : ~ I-!TI :,:i -: I~ I 11 : :-:-:lli'-' ;-~ :1> .. : '1 ' :' U ' : ' t :~ :-; 
f - Ji1'[ -rTfJ 1i j II rl mftl¥fJ~ m~r l[fif:i:]-18IFi -ll:i~-~L-l" ~f;-;:; r J-'li=tj -i :'LI+ !-H !~j t ~1 ;;;J.~'I'TrU-:~ ~~~1~ ':';' -- ';~~'1;-: -: :<]21 :: ~ 11:; l::~l"-'-- JI 1i-I'1 ,. '1 1 ~j~ + I! J 1'-1 t'l I_I ,. ,'td: '- I -' r tl' t ," f·-· 'j1-+I',-' t ", : ---- " ,-,, ',. , 
W...L.UJ_J..W..lJ.J"Ll-,-_wll-,Ll-Ll' ___ w. f LLJ - - t w..:u.i I I" . -+±I.lttL ...... U:lJJX:.L. _:'ld .lllJ_L_.l._ ..:J..L' _~:.LL:"WJ:±tc_.J T ~!..... ,! ,~ ' I ,_1, ~ . j " , , _ -4 .. ' 

.. 

z 
!J 
lJ 
,~ 

o 
I\) 

1\)0 
o 
X ~ 
1\)" 
o -l 

N 
1] Gl 
['1 ('1 
iUZ 

Z C1 
n ;0 
I » 

1] 

I 

1] 

» 
1] 
f'1 
;u 

PI 
C 
r.J 

:{(Tl 

> z gP1 
' .. 0 
z-

f'1 
c'1 
-N 
C1Gl 
'PI 

»Z 
n 
o 

, 



CURVE A 

--------------~-~-



\ . 

CUHVE A 



,~. 

, 
I t- i . 
l\.. 
I- .. -'~----'-"-'''--''--'-----r------------r--'------''-l---.----.,-.. --.. -. ·-----·r--·-.. ------------r .. -----~- -___ --_--J-__ ===_ 
t---- ',-- I -;--·-----T--- i--I -----J- I 
l-~~-----·------r------LYI ' --=---3-L .. ~I-:J-~Q--'--3L1.'(---.. ---T-----o -- ---'-1--'--

I - I _ __ 
;-----.-. '--!--I -----, -----, I' I ! _ l 
~--:- I --, -T I . ~----T Y 1 [ .' 
. -- . -- --- .-----. - I--~-I.---·--i---- ------f-P---'-~-L _x l,--- -I -----t------1--------,------
,----------- . \'---' ---i----------r---- ·-·--~I --·--------·-:r--~----1 T---- --
~~~---------- --I---Q ---1 - -f~-~<-i -·---·----=~:.::=r-·-·--r---:=-
-------------r--L -. -.. ---·--·--t--·----~---I . r '. I I ... ---.---' -----+------1--·--: : ",--'--r- 1--

! 4 l I \. ~ 4- I i 3::l. B_k ___ L ._·-!-I _ 
.' '-~----'-i----'-'" ,'---, . I I ---:.--'" ------~_J-·-------,-------------------r-----~, ---1-·------,----·-·-----------. ----. +---~ .. ----I----·--+L~.<e--___r_~---,3-~---'-LL8---,----,~, -' ----·-7--

---.-------.--. ----'----8 ---l~-----r-; --I -.-----! 3~-~---1-- . I 
-----------------t---- ......I..---~--__t_- --c3:.'&--i .--,------ I 

--~-(';' ---',------+---.-4--3-.-=-----+. I . z l -'f--I --

~-.' , I 0 ' ! - , L' _~ ! 3_4.!_:L .. _ J---.--------------,- 1-· -----I' I 

-----~- I , _i ____ ~! I 
. I I "' 'I ! 3 ..... ...., . :_. ' __ I, ,_3 ~ .. 3. 4-____ _ __ . ,I --'---.....:;.., ------ . l--..:----:------I-·~~ 1- -I U 1'- -T. 
-------------- --_=+_._--- I ~ _ -r --- ! 4.-?J ~ _____ ! ____ =~_~i~~ ~~___ : +,---

i . I I I I I I 
r i !T t 

L l~ 1 14.,\", 13(,.58 I ! 
. --.-, ~----- I ---:-- -- I - 1 

I I ! 1 1 ! ! --------"'" . lit-- I . r---- 1--- --

I . 18 ___ L _____ ~1 5-'--~~~...: _____ J_31__'_Z_Q ___ i _~ ____ I_. _ .. _____ _ 

.---... ---------.-----: -----+------l·-~------l : . --I ~-------

. ____ ~--- I ~ \.:) _____ ' _________ l __ ..k.~.2sz...____ : .......J3_2~.J3..b __ __'_ ______ ~----_. __ --

I t I I Ii i--
I : I' I I I . 

. I ~~; . I L .~~. ! 38.44 __ .. L ____ __ ---··--·---·-----T---- -----i--------r _ .. --------,-.- . - I 
---.-'.----.--.---------~--.-.. -- .-~-~----.-'----------. ___ ~! .l.. ______ ----r----_________ _ 

,,_.__ I Ii' . ...l-----1-----1 __ 
I . I. i I -- '----T-----"I--------[----· I ---

____ • _____________ • __ ~-______ "____ I ~ ______ ~ ____ --1-_____ _ 

CURVE A 

I i 
' ... ----'-'-.------"~.---"-;-------,-----____r__.. ,.-~--.--

! : ! i I I 
-- --~----------- ~-- - _______ -----L ___________ -.-_ ---- ---- --' ---------------r-----------------

___ .. ' . ______ .. _________________ .j ____ .. ____ .... __ ! ___________ L. __________ I. ________ . ___ L__________ I L-----~--".-
! I Ii· iii 

~----.-."---__________ ._, ____ ._._._. __ ~_, _______ .• _ _l_ ___ ._. ___ , ________ .. __ • __ . ___ . ______ ".,_ •• __ . _____ • ________ , __ ~ _________ .. _ 

iii i ! . t 
---.---.. ------.-----~-----. _____ ! _________ l_. _________ . ____ __L __ . __ ,,, __ ! ___ I 



CURVE B 

. ---------------

-------------_. 

-_ ... _---------. --

I . , -; 
I 

r 

I - I -- '-------1 -+----~---



/ CURVE B 
,. 



~-

t. 
~. 

, ;; CURVE B 

l L ~ ~-=t==-L-----I'-'-------'--l- I I 
i~-~-·-------=t=-------I 'i~-;:3;:ia12-:;;~~-- ! - ·1 _ 

r~~~'-------- I' I ~ I_c-_.· -' -t .• 
L------ XL.--t ~_oX ... , (.,---, '1--
t___ .' I !t-----J----· .' i -r- ---+--1 -

. t==~=-·--_l----o I tl - 0 .. ~_-~-~_+ L~88=t- ._·--!-~II' -_== 
~ I ~ . . - . D • (p 0 . .....l-_ ! _~Z. S- i 
r~··---·-·---·-----+---.,--·----r- L . I I 

.
1"'.·.: •. '.· ..... ·--·---------·-.-----.1-. 4-.~------· 1~---ja~_Lfi_~.__ J

1
' 

'-------~---------... [ -t- I I ___ .~_I,------

L~~-=---~-'ta-j ~&O ~ 13H8_[ '--L-L-.~_ 
----- 8 1._ - L_~: 4o! La.43.-5 ___ i _. i . 
-.---------- I _~ I I .--+--1 -'---_-----l.-i _----

.--.-~-=-~--. -._j,' I Q-. ~ .. --' _ ill, 3.00' 'I' [1'. 34'iB! 1-- -=-~ 
. L-------: ___ h_________ I \ ~ I "8. ~ a r 135.58. ! I· .. · " 

.. -- I' j I I' . ----I-r~---
'-. -----.--~--+----- I ! 13 to. I 

I 4 , 4. '2._9_ _ __ ~ ____ d8 
I I I _ I 

--~I -I to &. • eo --'T ! 3(..., 7 t5 +1 -~--r---------:--
.... ___ .. ______ ._______ I. . -L I--J------~---. 

I . I I I 
___ I ,8 '5,4o!! 37. :5 ~L___ 1------. ___ . :--.------- . r I I I I . 

, .. - 1-- -1 -r: 3·----~--~~-t-1---
________ .~__ _dO L..oQ __ ' ___ · ___ !?L.18 . ____ ~ __ 

! i t I I I 
_'0 __ ~_. __ • __ " ... __ .. __ , _____ , •• ___ ~. ___ ~, __ ._. _________ l~ ____ ~ ____ ~ ______________ ~ ___________________ "" ___ 1 _________ L ___ . ____________ ~ __ _l_,~_~ _______ • _______ _ 

, I' 1 1 : i I 
'. ___ . ______________ ._ .. ___ L ___ ~'t;J ____ ~ _______ J_~_'__k~ _____ ! ________ ~~8~QB-----,------------------------.-

ie• ; 1 'I Ii' 
~ ~ l: 

.---------'"------ -.---------.---------.------~--.--~-~----------~----__i--------------~-------.-.--*--,-"-----------.-.---------------------------

'I : ! ill I 
- I I I '". , 

.~-~~~~~==--=~!~-----= -:J=~_=: ··~~-F===-=:··· !-=·--=-==l=---:==r· ._--i==~ 
-'-" .. ----------------~--------------'"--.. -.-.-------.. ---. -------- r----- ----- --- -- .---------------- - -- ------------ C._ ---------

; I 
.-----~ .. ----.--.--.------7"---- ------------'--------------.---1,. _________ .;-________ _ 

! Iii 
-i------·------ --.L-----------J-------------i-------c---··--t--·-------.--


	An Evaluation of the NCSA Hydrochloric Acid Leaching Procedure

	Appendix

	Procedure

	Chemistry

	Equipment

	Data and Analysis


