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ABSTRACT

Bawxite, the raw material for the production of aluninum,
is foﬁﬁd only in tropical and subtfopical regions. The extrac-
tion of alumina in a sufficiently pure étate from clay is there-
fore a problem of great economic importance.

Processes using sulfurous.acid can be conducted in such a
manner that the product satisfies the stringent specifications
for iron. But no acid process produces élumin& sufficiently low
in silica (SiOé/A1203 <.0;00i5). The present study of clay éx-
~ traction under various conditions shows that the silica-alumina

of the extract can indeed be varied within a wide range. But

the conditions do not offer much hope for technical improvements.

'



1. INTRODUCTION

1.1 Raw Materials fof Aluminum Menufacture

Aluminum has numerous uses and demandhas been»incféasing since
| World War II; It is largely utilized in thg food aﬁd airplane indus--
triqg_and as construction material. |

Aluminum is commerciélly obtained from bauxife. Bauxites ﬁre only;'
found ih the trbpicsand subtropics where the weathering of alumina sili-
cates produces s high alumina ore with low silica conﬁent. A.good
) bauiite‘ore has as much as 60 per ceﬁt of alunina and not more than 5 per

cent of silica. Alumina is obtained from bauxite through Bayer's Process.

It is“based on the dissolution of the alumina in caustic goda, precipi-

C tation of iron oxide, silica and other impurities3(red mﬁd) and final

precipitation of alumina by cooling and dilution.

Uhited.States reserves of bauxite are located in the southeasternv
,‘states mainly in Arkansas. Domestic contiibution of bauxite is estimated‘-
| 'to be one-fifth of consumption. The scarcity of a good alumins ore has
_.drawn the attention to clay, a lowér grade ore. Some clays may have ,

. up to 40 per cent alumina and the existence of such ore is practically
unlimited. In the United States high alumina clays are found in the East
 and near the Pacific coast. Although many processes have been suggested
for the production of alumina from ciay, the development of an ecénomi-
| "cally feasible process is still an open technological_problem. The high
silica content of clays (40 per cent) is the @ost hafmful 1mﬁurity. |
Table l.shows.approximate commercial compositions of clays and bauxites.
In the Bayer Process silica ié eliminated by precipitation of the insoluble

\
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sodium alumins silicate. This elimination cannot be doﬁe with clays
because of the inordinate alumins losses involved. Tt was'initially
sought to reduce the silicé content of clays to a level tolerable in
the Bayer Process. The present trend is toward the development of a
process entirély dissociated from Bayer's. Many different processes

7,8,9,10,16,20

have been suggested but only the ones related to this

vwork will be discussed.

Table 1. Compositions of Representative Clays and Bauxites

"H’MAy Bauxite

A S
alumina, ' 38 ' 58
" ferric oxide : 2 |
silica - - 5
titania | | 3
combined water 1k ' 30

1.2 Processes for Recovefy of Alumina from Clay
_ 1.21 Modified Bayer Process |
- This process is essentially a Bayer Process with an addi-
tional étep for the recovery of alumina frém the red mﬁd.

Clay is digested with caustic soda. The precipitate of sodium -
aluminum silicate is sintered in g kiln with a mixture of sodium.and
calcium carbon;tes. The residue is leached with water énd the solutidn
is added to the filtrate of the caustic digestion. Silics is retained
. in the precipitate as insoluble calcium silicate (QCaO-SiOQ). The
aluminate solution is. hydrolyzed to aluminum hydroxide by-cooling and

dilution with water ahd crystallized by seeding. Aluminum hydroxide

. -
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is then filtered, w;shed, and éalcihed at 1200°C. . A flow dlagram is
preéented in Figure 1. , ' '
1.22 Sulfuric Acid Process
Calcined'clﬁy'is treated with sulfuric écid, The mixture is
filtered ' and the solution is crystallized by cooling. The cfystals of
_aluminum sﬁlfate Ale(soh)3'HéSOh'3HéO are'calcined producing alumina,

ll,lS. The gases are used to'regenerafé

sulfur dioxide and sulfur trioXides’
sulfuric acid. Alumina recovery byvthis process is very high; The flow
diagram is presented in Figure 2. '

1.23 Sulfurous Acid Process

The leaching of c¢lay with aqueous sulfurous acid has been

'developed by investigatorsl3’2h ofvthe Th. Goldschmidt A. G. in Essen,
Germanya.
' . ° L 01,22 :
Clay is calcined at 800°C to form acid soluble compounds and

“leached with sulfurous acid. Best leachihg temperatures are between

50 and 60°ct32Y,

The extraction rate is very low below 50°C. At atmos-
pheric pressure and temperatﬁres above 60°C the concentration of sulfur

dioxide in solution ié lower and therefore the reaction rate:decreases. Recent
studies agree with earlier suggestions from Fulda, Wiedbfauck and Biche

13’17¢ The merit of using

-~ for use of pressure for better leaching rates
pressure, however, is questionable in view of the increase in equipment
and operating cost. |

The ieach iiqudr is separasted from the silica residue by filtratiph.»
The operation is diffiéult because the precipitate is slimy. Boiling

- of the liquor is sufficlent to expel most of the 802 and precipitate
12,25 |

basic aluminum sulfite The precipitate, after being filtered, is
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Flow Diagram of the Modified

~ Figure 1.
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:Figure 2.'-Flow Diagram'of the Sulfuric Acid Procesé_'
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" is decomposed by calcination at lOOO°Fl% or by rapidly heating the

slurry to a temperature between llO°Cvt0'l6O°C under 4 to 6 atm of
pressurelT. iAlumina and sulfur dioxide are 6btained. Suifur dioxide
is recycied. The yield of alumins is about 80 per cent.. The flow diagram
is shown in Figure 3.

1.24 The Combined Sulfurous-Sulfuric Aéid Process

The diéadvantagesof the.modified Bayer Process are high con-

sumption of.éalcium carbonate and sodium carbonate and a complicated opera-
tion. The process is suitable at best for low silica clays.

The sulfuric process has the advantages of high yield of alumina
and high ratée of exiraction. On the other hanQ'itvrequires high calcina-
tion teméeratures and a troublesome recbvery'bf sulfurié acid from the
gaseous mixture leaving the furnace. Alumins obtained by this method
reqﬁires a further treatment for elimination of éilica aﬁd iron impurities. .

Some of those disadvantages are eliminated in the sulfurous acid
"method. The ieéching acid can bé egsily regovered by absorption of sul;
o fur dioxide in water.. Basic aluminum_sulfite is 'precipitated free of
.iron if éir ié excluded from the operation. But silica impurities amount
to 1 or 2 per cent of the precipitate.'ﬁThevprocess has other disadvantageé,
.namely,'low leaching raﬁes and the relatively low alumina recovery. The
difficult filtration of the basic aluminum sulfite is a serious problem,
though 1t can be solved to some extent if preéipitation is ca:ried out
either by droppipg fresh liquor over another portion of aluminum sulfite
. free preheated liquor or heating the liquor with a countercurrent flow
of(steam. The sulfurous'aéid is cheaper than any other acid and requires

lower decomposition temperatures of its salts. For all the acid
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processes dehydration of the clay and acid proof tanks are necessary.

In 1946 s combination of sulfate and sulfite processes was pro-
posedlB. From the combination resulted a new process without most of
the disadvantages of either one. According to this process clay is cal-
cined as in previous methods and leachedrwith sulfurous acid until most
of the alﬁmina is extracted. The residue with the remaining alumina
is leached with sulfuric acid. This operation allows a decrease in
leaching time and a better alumina recovery. The two leach liquors are
mixed, providing three equivalents of alumina for each one of sulfate.
Sulfur dioxide is completely expelled by boiling the solution, while a -
very easily filterable basic aluminum sulfate precipitates. In the
present process ailfur dioxide is recovered in a single operation, unlike
the sulfurous acid process. Iron is entirely kept in solution if air is
excluded. The basic aluminum sulfate can be calcined to alumina and éul-
fur dioxide and trioxide. - The process flow diagram is presented in
Figure k4.

1.25 Impurities

The alumins obtained in all acid processes is not pure. Silica

impurities are present at a level of 1 to 2 per éent of the final productlB.
. So far the only efficient method to eliminate silicabimpurities is an
autoclave treatment with caustic soda, essentially a simplified Bayer
processl7’l9

It is ghis addition of an expensive purification step that destrdys
any chance of economic competition of clay leaching with the traditional
_ manufacture from bauxite. Iron is very efficiently eliminated in the

combined sulfite-sulfate process. Only silica remains as a serious



Figure,h. Flow Diagram of the Sulfurous-Sulfuric Acid Process
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obstacle for the ch;ap production of alumina frqm,clay.

| In this situation & closer study of‘the_préblem is indicated.
Any lead to a method of obtaining sufficiently pure alumina should be
followed up.

Tt had been observed that different leaching conditions applied to
various kinds of clay resulted always in silica contents of about the
same level of 1 to 2 per cent (referred to alumina). The possibility
.was considered thatvthis'much gilica 1s present in clays in a specific,
easily soluble form. If this is true, one might hope to find a pre-
leaching method to remove the easily soluble silica so that in the prin-
' cipal ieach pure glumina would be extracted. |

The object of the present work has been to study acid leaching of
'cléy undef varied conditions and to concentrate the attention on the

ratio of silica to alumina extracted and to the amounts of silica removed.

2. ANALYSIS

Frequent analytical determinatioqs of the disSolVed sillce and alu-
mina were required. |

Silica wes determined by a colorimetric method developed by Adamsl.
The.method is reliable for evaluation 6f small quantities of silica in
the presence of alumina, ferric oxide, titanium oxide and phosphorus,
substances present in clays. Besides, Adams, présented variants for cases
not satisf&ctorily handled by the standard method. |
Procedure

A filtered sample of the leach ligquor containing not more than

10 milliequivalents of cations per milligram of silica is evaporated
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almosﬁvto dr&ﬁess:in a small platinum dish. 'Péréhloric acid, about twice
thé amount eQU1valéhtvto the baéic constituehts is addéd.» The solution
is fhén evapdrgtéd.unfil cépidus fumes of.perchloric acid are evolved.

i'f The residuevis exﬁractéd with hot water and'filtéred through a filter
A',paper_(no. 40 Whatman). The paper should contain all the insoluble rési-
'!due; it is ignited in the same dish. The ignited'residué is fused in a

sufficient'amoﬁnt of sodium carbonate, then dissolvedzin hot Watér and
transferred to a 250 ml volumetric flask. The solution is titrated with,
sulfuric acid (10 N), with phenolphthalein as indicator. .About the same
 :volume of sulfuric acid 1is added once more to expel the carbon dioxide
'completely.'“After fi;ling‘up the 250 ml flask, one transfers 10 ml to a .
100 ml volumetfiC'flaék. Sulfuric acid (1 ml of 10 N acid) is added;tq biing'
up the acid concentration t9 O.l N,'And b ml of 10 per cent ammonium molyb-
date solution is added. The molybdate forms a yelloﬁ complex with the
Nsilica in solutibn. Readings are made five minutes after the addition of
" the molybdate and dilutionto 100 ml with ﬁater. A small portion of this
solution is transferred to a cell of a spectrophotometer andvthe readings:_}‘
are made with a blank in another cell. The blank solutions contain all‘
the reasgents in thg same amounts a&s used in the original solution.

| The method and the spectrophotometer.were checked and éalibrated by

;'-comparison with a éolorimetric.standard for silica. According to Swank

- - and Mellon23 a water solution containing 0.63 g of potassium chromate -

per liter is equivalent to a solution containing 100 mg per liter of
silica in a solution of 0.4 N acid. For a 0.0l N acid one has to take
o 0.58 g of potassium chromate. Adams established 0.602 g of potassium

..chromate as the amount required for a 0.l acid.
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The absorbancies read from a spectrophotometer for silice solu-
tions of known concentratioﬁs were plotted againsp the concentration.
The results agreed within 10 per cent with the standard of Adams. This
was considered sufficient for thevpresent purpose. Silica,standard
solutions were pfepared gravimetrically from pure silica gel of known
moisture content. |

Alumina was detérmined gravinmetrically by precipitatidn with ammonia
at pH 8, The errof due t§ the precipitation of iﬁpﬁrities such as iron
oxide and silica is of minor importance fof‘the present objective. The
precipitates were filtered and caicined in a weighed platinum crucible

at 1200°C.

3. CLAY SAMPLES

Clay samples were moistened and then calcined in the form of sheets,

2 cm thick, at 800°C.. After calcination fhe sheets were broken up to
lcm lumps,'which were used-iﬁ-the leaching operation. The smaller lumps
were discarded.

A clay from Ioﬁe, California, very high in kaolin, was investigated
first. The study was then extended to a clay from'Troy, Idaho, represen-
tative of large deposits. Table 2 shows alumina and silica composition
of the clays. The usual method of Eampling was observed in the selec-

tion of samples from the clays.

Table 2. Compositions of the Clays.

Jone Troy
Alumina % 42 37
Silica % ~40 ~40
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_ | L.:,EXPERIMENTAn RESULTS
Thef58'tes£s caffied out to explore-fhe:effec£5of the yarioué
leachingvconditions'én silica and alumina may be divided in seven gfoups,,
deviéed to gﬁswef variéﬁs questions. The.results are shoWﬁ in'Tables.

3-5.}vThe tables contéin the leaching time, the volumeiof leaching acidi' .1 -

- its concentration in moles per liter, the amount of alumina extracted.

per 100 g clay, the amount of silica extracted per 100 g clay, and the

ratio 8102/A1203 in per cent. A zero for silica means that the amount of_'_'

‘silica extracted from 100 g clay is lower than the limit 0.0l5 g 510,/100 g "~

clay of the analytical precision.

For extraction with sulfuric acid clasy samples of about 5 g were

weighéd_and treated st bolling temperature. For extraction with sulfurous

:acid samples of approximately 40 g were treated at the temperatures approxi-"g

. mately indicated in Table 5.

The first group of tests (1-3) showed that prolonged boiling in

water does extract small amounts of silica without Qiésolving any alumins.

, But for a satisfactoryAresult 1t would be necessary (although not at all

sufficient) to extract at least twenty tihes as much silica. This path was
therefore abandoned.

In the second group (4-9) the combined influence of acid concentra-

. tion and leaching time was examined. The results clearly show that the

‘ratio SiOQ/Alao3 increases with the leaching time and decreases with

the acid concentration. One would conclude that short leaching with cOn-: B

“Q'cenxrated acid would give.the best results. But this is not a very

| promising basis for a téchnical process.,
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Leach

Teble 3. Ieaching of Tone Kaolin with Sulfuric Acid.

No. : HpS0), leach A1503 510p SiO%/AlgO3
time vol molés g extracted g extracted wt % in the
ml liter ©per 100 g - per 100 g leach liquor
' of clay of clay
1 8 nr 100 © 0.0039 ——-
2 10hr 100 O 0 0.0059 -—-
15 hr - 100 O 0.051 ---
b 33 nhr 100 3 38.6 0.250 0.68
5 12 hr 100 3 40.7 0.377 0.98
6  3%2nr 100 1.5 37.3 0.500 1.20
7 = 12 hr 100 1.5 hi.7 0. 505 1.36.
8 L4 onr 100 0.5 26.2 - 0.787 k.10
9 - 12hr 100 0.5 30.6 1.08 2,58
10 20min 100 3 20.0 1 0.139 0.73
11 1 hr 100 3 27.4 0.253 0.92
12 15min 100 1.5 10.2 1.329 3.2
13 1 hr 100 1.5 25.2 0. 500 1.98
14 15 min 100 0.5 6.7 0.379 6.4
15% 1 nr 100 0.5 19.5 0.802 k.1
16 15 min 100 0.1 1.2 0.338 28.0 -
17 1 hr 100 0.1 LY 0.665 15.0
18 1 hr 100 - 0.03 0.33  0.465 139.0
19 . 15 min 100  0.03 0.2 0.047 32,0
20 5 hr 100 0.03 1.6 0.525 32.0
21 1 hr 350 0.03 2.6 0. 503 19.6
22 5 hr 350 0.03 2.8 0.690 24,5
23 1 hr 500 0.03 5.6 1.15 20.6

* .
Residue from the preceding leach.
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~Table 3.

(cont. )
No. leach  HpSO, leach  Alp03 5100 . S10p/Al1p05
 time  ~Vol moles/ g extracted g extracted. wt % in the
o - ml liter ' per 100 g . 'per 100 g =~ leach liquor
' o of clay of clay
24 hnr o 500 0.03 10.7 1.49 13.9
25% 6mr 100 1.5 29,4 0. 61 1.5k
26 ~ 1 hr 500  0.01 0.32 0.635 198.0
o7 1 hr 100 3 26.6 0,218 105
28 6hr - 500 0.0l 3.78  1.48 39.3 .
29° hnwro 100 3 32,5 - 0.240 0.7h
30 8hr - 500 0.005 .31 0.772 248.0.
31* Womin 100 6 25.8 0 0
32 13 hr - 500 0.005 29 0.890 306.0 .
©33% 30min 100 6 22.5 . o 0
S 1 nr 500 0.1 17 0.108 61.5
35 ‘15min 100 6 . 20.1 0.005 - 0.025
36 3 hr 100 6 348 0. o
37 12hr 750 0.00375 .15 1.04 514.0 -
38 9nr 100 2 - 36.6 0.367 1.0
39 k& hr 750  0.00375 .15 10.916 Bh5,0
40* 9 nr 100 1 364 0.715 - 1.%

¥

Residue from the preceding leach.

% :
.. Bxtrescted with acetic acid.
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Table 4. Leaching of Clay from Troy, Idsho, with Sulfuric Acid
No. . Leach ' HpSO) leach Alp03 S10o SlO /Alo
time “vol  moles g extracted g extracted ? in t e’
ml liter per 100 g ~per 100 g leach liquor
of clay of clay '
L1 L hr 500 .0L .2 .518 235.0
¥* 12.nr 100 1.5 36.5 .286 .78
43 - 33 hr 500 .05 11.3 2.39 - 21.2
WY 3knr o 100 1.5 25 0.456 1.83
45 3 hr 750 .02 6.2 0.623 1.0
46 10 hr 100 2 3h.2 0.362 1.06
47 12 hr 750  0.025 13.7 4,02 20k
48 6nr 100 3 8.5 0.207 0.73
49 1 nr 750 0.0l 5.9 2.99 50.7
50 3hr 100 4 27.7.  °  0.037 0.29

Residue from the preceding leach.
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Time and concentration were studied again in the third group

(10-19) . Shorter times and lower concentrations were. explored. It_

‘ ‘was found that considerable amounts of silica.can be removed by long - -

leaching with dilute acid.

The fourth group (20-23) showead that the amount of silica extracted

',by a dilute acid increased with the volume and also with the time.

Bnt the gmount of alumina glso increased with the volume.

As a result of the information obtained at this point the idea of a‘-,:”

preliminary leach of‘silica with a lsrge volume of very dilute acid and'f{;i_ff:"'
:e subsequent shorter principal leach of alﬁmina with a stronger acid - '!
appeared to offer a good chance. The fifth group (zﬁ-ho) shows the resultsi'i.".
”;-of sucn double leachings. With acids below o.oi moles/1it the aluning N
. losses in the preliminary 1each were reasonatly low.. With acids contsining
" 6 moles/lit the alumina extraction efficiency was perhaps acceptable
'.hougn not very satisfactory. The silica content of the extracted alumins
B was below ‘the precision of the analytical method i.e., below 0.0l% in

_the 8192/A1203 ratio. Only in a short leach (15 minutes) a ratio 0.025

was found. Replacement of sulfuric acid by acetic acid (test 3h) did not

 lead to any improvement.

Thus a positive result of some kind was obtained with Ione clay.

"But the use of a fairly concentrated sulfuric acid for leaching would

hardly be attractive in a technical process. Moreover, tests (hl-SO)

'with clay from Troy, -Idaho, furnished much less promising results. 'Withf;,

7l‘a principal leach acid containing L moles/lit the 8102/A1203 rgtio was:'

0.29, still an order of magnitude above the accepted specification.

- From the_beginning the main objective has been the examination of
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the combined sulfurous-sulfuric acid methéd.' The last group of tests
(Table 5, 51-58) was condﬁcted with sulfurous aéid as & principal leaching
agent after preliminary leaches with a larée volume of dilute sulfuric
acid. The preliminary leéches were carried oﬁt with portions of 20 g clay v
in 3 liters acid. For the principal leaches the fesidues were kept under
water in a vertical glass tube (20 mm diameter)vand sulfur dioxide was
bubbled through. No particular effort was made to obtéin high leaching
efficiency for alumina since this question had been amply examined in.pre-'
vious worklg. .

The results éhow that the preliminary leaching with dilute sulfuric

acid does not -lower the SiOQ/AlQO rgtio of the principal extraction. The

3
low efficiency of alumina extraction exaggerates the SiOQ/A1203 ratio.
But evén so the results show no'promise of a Satisfactofy solution of the

problem of silica elimination.

5. CONCLUSIONS

It has been found that the ratio Sibz/Al203'¢an be modified in extrac-
tion by sulfurlic acid within a wide range. Acid éontaining 6 moles/lit
extracts alumina from clay very efficiently and practically free of silica.
On the other hand, acid containihg only O.OOSIholes/lit‘extractsappreciablev
- amounts of silica and little alumina.

These ?esults invite a considefation of practical applications in a
p;ocess of producing alumins from clay. The conditions for a differential
leaching of silica and alumina, however, are still not favorable. .The use

of a large volume of very dilute acid in a prolonged preliminary leach

does not present any serious difficulty. But leaching with a strong
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Table 5..

Clay Leaéhing with Sulfurous Acid Following a

Preliminarx Leaching with Dilute Sulfuric Acid.

IClay from Troy, Idaho)

Temp. |Leach |Acid ~Acid ’ A1203 510,  |siop/a1p04
S0 1°C |time | vol| moles/1t |g extralted|g extracted|in the leach -

B ' ‘ Sl oml o} _ per 100 g - |per 100 g liquor
o NP ",clag ~__lelay N __
51 | 100 {18 hr|6000(0.01 HySOL| k.5 | 1.87 | k1.7
5o* 22 [213hr| 250(sat. SO, 15.6 0,34k 2.2
100 |16 hr|6000|0.02 HyS0) | 10.9 | 2.37 20.6

¢ 22 120hr| 250|sat. 505 | - 10.6 | 0.345 3.2k
P 100 {17 hr[6000/0.0L HzSO,| 5.0 | 2.1k h2.7
g 56f1) 55 |20 hr| 250(sat: 80, |° 8.8 |~ 0.k05 k.5

§2) 1100 {15 hr|6000|0.0075Hzq,| - 0.57 - | 0.858 154.0
(1) 55 |24 nr| 250 sat. SOp ~| 13.8 ©0.375 2.52

Leaching was performed with sulfurous acid and residue from the
' preceding leach.
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sulfurié acld solution involves obvious probléﬁs of reactor design and
recovery of the acid.. Moreover, according tovpresent results different
clays may behave differently; a special study will‘ﬁe.required for every
clay deposit. ' | | -
Sulfuréus aéid as a fairl& weak acid cannot be expected to furnish
the same results és a‘strong_sulfuric acid‘solution. 'This is confirmed
in direct tests. No Eeneficial influence of extraction of silica.in pre-
liminary leaches with dilute sulfuric acid has been observed. The nature
of the tesps would not permit the safé obsefvation of & minor effect of
preliminary leaching. But the results definitely indicate no promise for
a technical process that would sufficientiy elimingte silica in the leaching |

of clay by removal of silica in a preliminary leach.
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 APPENDIX -
Check for Phosphorus 3

Since the presence of phosphorus would disturb the colorimetric

analysis (p 10), two silica samples were examined before as well as.,i

after fuming with hydrofluoric acid.

The results shown An Table 6 indicate that any phosphate residue is

" of the order of magnitude of the other analytical errors. An indirect
’fcheck is also given by the decrease of the obtained silica with increasingr‘
Jvconcentration of sulfuric acid. Presence of phosphate would have caused

~‘an apparent increase rather than decrease of,the found.silica.

Table 6. lone Clay heached'with SulfuricrAcid. -

Leaching time  vol Haso, 810,  S105

“hours | ml moles/lit g extracted g/100 g clay-"
__vf,' : _ ‘per 100 g clay  after fuming
w100 3 0.246 0.048

9 . 100 1 . 0.515 0.032
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission™ includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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