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EVALUATION OF HYPERBARIC FILTRATION

FOR FINE COAL DEWATERING
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OBJECTIVES AND SCOPE OF WORK
The main objectives of the project are to investigate the fundamental aspects of
particle-liquid interaction in fine coal dewatering, to conduct laboratory and pilot plant
studies on the applicability of hyperbaric filter systemé and to develop process
conditions for dewatering of fine clean coal to less than 20 percent moistufe.

The program consist of three phases, namely

Phase | - Model Development
Phase i - Laboratory Studies
Phaselll - Field Testing

The Pennsylvania State University is leading efforts in Phase |, the University
of Kentucky ih Phase Il, and Consol Inc. in Phase Il of the program. All three -
organizations are involved in all the three phases of the program. The Pennsylvania
State University is developing a. theoretical model for hyperbaric filtration systems,
whereas the University of Kentucky is conducting experimental studies to investigate
fundamental aspects of particle-liquid interaction and application of high pressure filter
in fine coal dewatering. The optimum filtration conditions identified in phase | and Il
will be tested in a Consol Inc. coal preparation plant using an Andritz Ruthner portable
hyperbaric filtration unit.

| INTRODUCTION

Most of the coal presently used by the utility industry is cleaned at preparation

plants employing wet processes. Water, while being the mainstay of coal washing, is

also one of the least desirable components in the final product. Coarse coal (+3/4




inch) is easily dewatered to a 3-4 percent moisture level using conventional vibrating
screens and centrifuges. However, the main problem of excess product moisture
occurs in fine (minus 28 mesh) coal and refuse. ".Even though fines may constitute
only about 20 percent of a contemporary cleaning plant feed, they account for two-
thirds of the product surface moisture. This high surface moisture offsets many of the
benefits of coal cleaning, and can easily undercut the ongoing programs on recovery
of fine clean from |:efuse as well as producing an ultra-fine super clean coal fuel.

Currently, most of the coal preparation plahts utilize vacuum disk or drum filter
technology for dewatering of the fine coal, providing dewatered product containing
about 25 percent moisture. The coal industry would prefer to have a product moisture
in the range of 10 to 15 percent. Although the desired product quality can be
obtained using thermal dryer, there are problems associated with this technology such
as high capital costs and a source of air pollution.

In the present research project, an alternative to thermal drying, hyperbaric
filtration which haé shown potential in lowering moisture content in fine coal to less
than 20 percent level, is being investigated in detail. The project will develop
fundamental information on particle-liquid interaction during hyperbaric filtration and
apply the knowledge in developing optimum conditions for the pilot plant testing of the
| hyperbaric filter system.

Phase 1 - Model Development
The extent of fine-coal dewatering which can be achieved by hyperbaric

filtration is influenced by each of the stages in the filter cycle. The filtration rate and




overall capacity are determined by the cake-formation stage which also controls cake
thickness and cake structure. These two factors, in turn, play a major role in
establishing the dewatering characteristics. Cake formation in constant pressure
filtration has been investigated in detail and well-established models are available in
the literature. For materials such as coal which generally form incompressible cakes,

the models lead to the following simple expression for the filtration rate:

peo +p'am
2A%Ap AAp ()

L
Y

where V is the volume of filtrate passing in time t through area A with applied pressure
Ap‘. M is the liquid viscosity, a is deﬁned as the specific cake resistance and a,, is the
filter medium resistance.

Examples of the application of Equation 1 to the filtration of fine (_-100 mesh)
coal from the Pittsburgh seam are given in Figures 91 and 9-2. Generally consistent
agreerﬁent can be seen; both a and a,, increase slightly with increasing applied
pressure.

The specific cake resistance a is the model parameter which accounts for the
characteristics 6f the solid. Laboratory measurements of a can provide the basic

information needed for filter design. However, general relationships between cake

resistance and material characteristics such as particle shape and particle size
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Figure 9-1. Cake formation kinetics for Pittsburgh seam coal at 40 psi.
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Figure 9-2. Cake formation kinetics for Pittsburgh seam coal for 70 psi.




distribution have yet to be established. Our investigations of packing behavior,
discussed in previous reports, are aimed, in part, at the deveiopment of such
relationships. |

Application of the Carman-Kozeny expression for flow through pdrous media

does provide some insight into the nature of the cake resistance. Thus,

k(1-€)S>
Q=

P, - ©

where K is a tortuosity factor (usually approximated as k= 25/6), € is the cake porosity

and S, is the volume specific surface area of the particles. It should be noted,
however, that Equation 2 includes some important simplifying aséumptions. In

particular, it is assumed that the pores in the cake can be represented using a single

‘mean hydraulic radius, defined in the usual way by

_of Cross-sectional Area)
=

Wetted perimeter (3)

The area to perimeter ratio is equivalent to the pore volume to cross-sectional area

ratio which leads to
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The use of a single effective mean radius is probably reasonable for beds of relatively
uniform particles, but may be questionable for systéms with the broad size
distributions typically found in fine coal filtration.

An alternative approach is to obtain the effective mean pore radius by

integrating the flow over the pore size distribution f(r). This leads to

reﬁ«[jr"’f(r)dr]"z
0
®)

The corresponding expression, based on Equation 4, is

©)

For broad pore size distributions, these two values can differ widely. An example of
the disparity between the two definitions of mean pore radius is given, for log normal

pore size distributions, in Table 1.




Table 1. Ratio of effective mean pore radii for log normal pore size distributions.

Tog Normal Standard Radius Ratio,
Deviation, 0 TeilTh
1 1.0
2 8.7
3 228
4 5700

The use of Equation 3 to define the mean hydraulic radius 6f a single pore is
also subject to question. This expression is appropriate for fully turbulent conditions
where shear occurs primarily at the pore walls. Under the laminar flow conditions
expected in cake formation, however, shear occurs mostly in the bulk fluid and flow is
concentrated in the central part of a pore with an irregular profile. It might be
assumed, for example, that the effective radius for flow through a smooth-walled pore
of triangular cross-section would be defined by the inscribed circle. In this case, the
effective radius would be one half the mean hydraulic radius defined by Equation 3.
The difference would be substantially greater for rough-walled pores between irregular
particles. Further analysis of these geometric factors in flow through filter cakes is in
progress. The long-term objective is to relate cake resistance directly to particle size
distribution.

Pore geometry and its effects on flow through the cake also play an important
role in the dewatering stage of the filter cycle. The same factors determine the rate of
liquid displacement and also air consumption by flow through the cake. In addition,

the capillary pressures which oppose dewatering are themselves determined by the

distribution of effective pore radii. Since capillary pressures are a direct consequence




of surface forces, the mean hydraulic radius should be the appropriate defining
characteristic in this case. In other words, the effective pore size distribution which
defines the capillary pressures may be significantly different from that which
determines flow.

The limit of mechanical dewatering occurs when all of the liquid has been
expelled from pores for which the applied (air) pressure is greater than the capillary
pressure. In the literature, this is often taken to mean those pores for which the total
pressure drop exceeds the capillary pressure. Implicitly, this assumes that all pores.
consist of continuous tubes extending through the entire thickness of the cake. More
realistically, however, the pore structure should be represented by individual segments
with a distribution of radius and length. Liquid displacement requires that the
pressure drop across the segment length be greater than the capillary pressure.

If the pressure gradient across the cake is linear, the pressure drop along a

pore segment of length £ will be

tAp,

A
P A

where Ap, is the total pressure drop and 4 is the cake thickness. The lengths of the
individual pore segments are not generally known. However, it seems reasonable to

assume that, on the average, the segment length will be proportional to the radius of

the segment, i.e.,




®

where « is a shape factor.

The limiting pore radius r, for mechanical dewatering is then given by

¥yAp,  2ycosd
x T,

- 2iycoso

where y is the liquid surface tension and @ is the solid-liquid-air contact angle.

©

or

(10)

The limiting cake saturation S, is given by the fraction of pores whose radius is

less thanr,, i.e.,
S, = F(rp)
(1)
where F(r) is the pore size distribution.
Since the pore size distribution F(r) is a monotomically increasing function of
the pore radius r, Equations 10 and 11 indicate that the limiting saturation should be
correlated with the pressure gradient Ap/A. The fractional moisture content M is often

more convenient than the saturation. Since
S « l
1-M
(12)

10




the latter should also be correlated with the pressure gradient.

Some exampleé of the limiting moisture - pressure gradient are given in Figure
9-3 for ekperiments on the Pittsburgh #8, lllinois #6 and Pocahontas coals performed
at the University of Kentucky and described in previous reports. Generally, there is a
clear correlation, especially for the finest (Pittsburgh Seam) coal. The relatively weak
correlation for the coarse (Pocohontas) coal may reflect the low overall moisture
content and a masking &ffect due to the presence of isolated water droplets on the
surfaces of coarse particles. -
Phase 2 - Laboratory Studies

Laboratory dewatering étudies were conducted on three different froth flotation
concenirate samples obtained from Consol Inc. preparation plant processing lllinois
No. 6, Pittsburgh No. 8 and Pocahontas No. 3 coal seams. In this quarterly report,
the results obtained on lilinois No. 6 clean coal froth samples are ‘summarized, in
addition, data obtained on Pocéhontas No. 3 coal are also listed.

lllinois No. 6 Coal:

The lllinois No. 6 froth flotation concentrate had 6.4 percent ash; and about 45
weight percent of particles were of plus 100 mesh size. For this coal a filter cake with
moisture of 20 percent was easily achieved using 60 psi pressure.and 2cm éake
thickness. Detailed information on hyperbaric filiration studies of the lllinois No. 6 coal
samples were described in earlier quarterly reports numbered two through four.
Figure 9-4 summarizes all the dewatering results obtained for the lllinois No. 6 coal

slurry sample using various enhancement methods. Note, that because of large

1"




M/(1-M)

Figure 9-3. Correlation of final cake moisture content with pressure gradient.
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particle size hyperbaric filter provided 21.8 percent moisture filter cake which is only 3
percent additional moisture removal over that obtained using the vacuum filtration.
Addition of 30 ppm of anionic flocculant or 1.5 Kg/t of the cationic surfactant provided
17 percent moisture filter cake.

Pittsburgh No. 8 Coal

Summary of the dewatering resuits of the Pittsburgh No. 8 sample were
described in the last (eighth) quarterly report. For this coal slurry which had very fine
(45% minus 500 mesh) particles, split size dewatering at 400 mesh provided 13
percent moisture filter cake compared to 25 percent moisture filter cake obtained in
base line study.

Pocahontas No. 3 Coal

Effect of filtration time and pressure:

The effects of filtration time on the moisture content of 1.4 cm and 1.9 cm thick
cake for the Pocahontas No. 3 coal at various applied pressures are shown in Figures
9-5 and 9-6, respectively. As expected, the optimum filtration time and filter cake
moisture increased with increasing cake thickness. Figure 9-5 shows that for 1.4 cm
thick cake, the optimum filtration time was about two minutes using 80 psi (5.5 bars)
pressure. Similarly, Figure 9—6'shows that for 1.9 cm thick cake, the optimum filtration
time was also two minutes using 80 psi (5.5 bars).

Figure 9-7 summarizes the effect of applied pressure on the filtration time for

various thickness cake. The optimum filtration time and pressure for 1.4 cm cake
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Figure 9-5. Effect of filtration time on cake moisture for the Pocahontas No. 3 coal.
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Figure 9-6. Effect of filtration time on cake moisture for the Pocahontas No. 3 Coal.
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5

thickness were two minutes and 80 psi, which were the same as that for the 1.9 cm
cake thickness. However, the moisture of 1.9 cm thick cake was 14 percent and that
of 1.4 cm cake thickness was 11 percent. The subsequent dewatering studies on the
Pocahontas No. 3 coal slurry were conducted using 1.4 cm cake thickness, 80 psi (5.5
bars) pressure and two minutes filtration time.

Cake Th_ickness:

Cake thickness is one of the most important factors in the filtration process
because it affects both the final cake moisture and solids throughput. Figure 9-8
shows the effect of cake thickness on the cake moisture for the Pocahontas No. 3
coal at different applied pressures. The relationship between cake thickness and cake
moisture was almost linear when applied pressures were between 40 psi (2.8 bars)
and 60 psi (4.1 bars). However, this relationship changéd at 80 psi (5.5 bars) applied
pressure. |t can also be observed that at 80 psi (5.5 bars) applied pressure, there
was little increase in cake moisture for cake thickness between 0.9 cm and 1.4 cm;
'the cake moisture increases considerably for cake thicker than 1.4 cm. It is indicated
that the optimum cake thickness for the Pocahontas No. 3 coal should be 1.4 cm
using 80 psi (5.5 bars) pressure. |

The above experimental results are summarized as follows, for the' Pocahontas
No. 3 coal, the optimum dewatering parameters are 1.4 cm cake thickness, 80 psi (5.5

bar) pressure and two minute filtration time, to obtain 11 percent filter cake moisture.

- 18
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Discussion:
The above experimental results have shown that the interactions exist among
cake thickness, applied pressure, and filtration time. In thig study, the relationship
between applied pressure gradient and cake moisture was investigated to identify the
critical cake thicknesses and limits of fine coal dewatering under the set of given

conditions. The applied pressure gradient is defined as:

. . . Applied Pressure
lied »
App/ Pressure Gradie Cake Thicknoss

Figure 9-9 shows the effect of the applied pressure gradient on the cake -
moisture for the Pocahontas No.3 coal. It can be seen that almost all the data
obtained at various cake thicknesses are on the same curve. At the same applied
pressure gradient, the moisture will be the same for different cakes thickness. The
lowest moisture obtained for 1.9 cm thick cake was 14 percent. In other words, to
achieve a cake moisture of less than 14 percent, the cake thickness must be less than
1.9 cm. ltis indicated that for é given moisture specification, there is a critical cake
thickness, beyond which it will be difficult to achieve that mbisture specification. The
critical cake thickness for the Pocahontas No. 3 coal was 1.4 cm for moisture ranging
from 10.5 to 14 percent. The applied pressure gradient is a very important parameter

in a hyperbaric filtration process. The relationship between applied pressure gradient
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and cake moisture can provide information of how the applied pressure should be
adjusted as the cake thickness changes. When the cake thickness changes and
remains below the critical cake thickness, the applied pressure gradient should be -
kept constant to achieve the same cake moisture.

The equation for the curve in Figure 9-9 could be written as:

C,,= 61.44(aP/L)%® (1)
where C,, is cake moisture and (aP/L) is applied pressure gradient. The relation
between capillary number (N,,;) and pressure gradient (aP/L) can be éxpressed as
(Wakeman, 1979a):

Neop = {(€°0%)/[(e-1)*rcos61}{aP/L) (2

For an incompressible cake, the value of (¢°d®)/[(e-1)*rcos6] can be regarded as a
constant. Therefore, the relationship between capillary number and pressure gradient

can be simplified as:
Neeo = A(aP/L) &)

where A = [£%d%]/[(e-1)%rcosB]. According to Wakeman (1979b), the correlation

between irreducible equilibrium saturation (S_) and N_gp ist

22




S,, = 0.155(1+0.031N,,,* ' (4
Accordingly, the relationship between S, and pressure gradient is expressed as:
S, = B+C(aP/L)%4 ' (5)

where B and C are the constants related to the properties of the cake and filtrate.

It can be inferred, by comparing equation 1 with equation 5, that equation 1 is a
specific expression of equation 5. Therefore, the curve in Figure 9-9 can be regarded
as the limitation curve of cake moisture for the Pocahontas No. 3 coai. Moisture

below this curve cannot be obtained without using an enhancement method.

Effect of pH:

pH is an impoﬁant parameter in any process with respect to bulk chemistry and
surface chemistry of solids sUspended in an aqueous medium. In a solidfliquid/gas
three phase system, pH affects the chemical species distribution in bulk, zeta potential
at the interface of solid/liquid, and other surface chemical properties. The effects of
pH on zeta potential and cake moisture for the Pocahontas No. 3 coal are presented
in Figure 9-10. The cake moisture remained constant as the pH Was changed from 3
to 9. In this pH fange, even though the zeta potential of the coal changed _from
positive 10 mv to negative 20 mv, the effect of zeta potential was negligible in this pH

range because of its low absolute value. When pH of the suspension is increased to

23
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9 or above, both the absolute value of the zeta potential increased and the cake
moisture increased as the pH rose.
Temperature:

The relationship between cake moisture and filtration time at various
temperatures for the Pocahontas No.3 coal shown in Figure 9-11 indicates that the“\
increase of slurry temperature not only significantly reduces the cake moisture but |
also decreases the optimum filtration time. For the Pocahontas No.3 coal slurry, at
40 °C, the optimum filtration time is 1.5 minutes and corresponding cake moisture is
about 11 percent, while at 80 °C, the optimum filtration time is one minute and
corresponding cake moisture is 7.4 percent. The results show that increasing slurry

temperature is very efficient in improving filtration process. Even though many

researchers emphasized that the main effect of temperature on filtration process is to

change filtrate viscosity, it was found in present study that the increase of temperature
water from 20 °C to 80 °C lowered surface tension from 72 to 40 dynes/cm and the
contact angle increased from 70° to 95° as temperature increased from 20 °C to 60
C. Thus, it appears that higher temperature has a combined effect of lower viscosity,
lower surface tension and higher hydrophobicity of coal in reducing filter cake
moisture.
Particle Size:

Particle size plays a very important role in a filtration process. The dewatering

data of various size fractions of the Pocahontas No. 3 coal are listed in Table 2.

25




]6 ll]j‘]1j‘|“jlll“i““ll!l‘l T llll LS
-t Temperature °C -
14 F ——40 -
o i j
3:/ - —— 60
L N
s i i
a 12 1 -
o —— 80
= - ]
Q -
o4
T .
O
c 10| -
e |
—
(12
E L
a s .
8 | | _
\ 2 2 2 1
6 lel'lIll!_]J‘l'l'llilJ‘lI‘IIJI l 1.1 4 1

0O 05 1 15 2 25 3 35

Filtration Time

Figure 8-11. Effect of temperature on cake moisture for the Pocahontas No. 3 coal.

26




Table 2. Cake Moisture of Various Size Fractions of the
Pocahontas No. 3 Coal Slurry Sample

Size Fraction Cake Moisture

(mesh) (%)
28x100 25
28x200 ' _ 3.3
28x400 7.2

-100 15.42

-200 16.47
-400 23.9

Feed (as received) 110

As expected, the cake moisture increases as the particle size becomes smaller.
It can also be noticed that plus 200 mesh size fraction has a much lower cake
moisture than minus 200 mesh size fractions. The particle sizes can be artificially
increased using either by flocculation or agglomeration technique.

Phase 3 - Field Testing:

Field testing with the Andritz Ruthner Inc. hyperbaric filter pilot plant unit were
conducted at Consol Inc., Bailey mine located at South-west of Washington, PA in
Green County. At this plant, Pittsburgh No. 8 which is a High Volatile B rank coal is
being mined and cleaned. Table 3 lists the total number of pilot scale tests conducted
at the Bailey plant. Note, that 38 tests were conducted on filter feed (28x0 mesh), 54
tests on froth fiotation product (100x0 mesh), and 12 tests on a classified froth

flotation product. The pilot scale data for all the 104 tests conducted at the Bailey

o7




Table 3. List of the pilot scale hyperbaric filter tests
conducted at the Consol Inc. Bailey Mine.

A. FILTER FEED MATERIAL® (38 TESTS)

1. Experimental Design (15 Tests)
2. Anionic Floc (8 Tests)

3. Cationic Surfactant (6 Tests)

4. Wood Pulp (2 Tests)

B. FROTH FLOTATION PRODUCT® (54 TESTS)

Experimental Design (15 Tests)

Anionic Floc (5 Tests)

Coagulant (6 Tests)

Cationic Surfactant (5 Tests)

Anionic Surfactant (7 Tests)

Anionic Surfactant and Cu lon (6 Tests)
Wood Pulp (5 Tests)

Pressure Variation (4 Tests)

Other (1 Test)

RN AN~

C. CLASSIFIED FROTH FLOTATION PRODUCT (12 TESTS)

1. Size, Pressure, and Solids Content Variation
(6 Tests)

2. Anionic Floc (2 Tests)

3. Coagulant (4 Tests)

228x0 mesh
5100x0 mesh

28
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mine are listed in Table 4. Table 5 provides a brief summary of all the data. The data
shows that for the filter feed (28x0 mesh) filter cake moisture was below 20 percent,
and for the forth flotation product (100x0 mesh), the filter cake moisture was above 20
percent but below 25 percent. Classified froth flotation product did not show any
improvement in filter cake moisture, however, the throughput of coal in the unit was

increased with little lower air requirement.

FUTURE PLANS
Additional laboratory studies on dewatering of Pittsburgh No. 8 coal are being
conducted using ‘oriemulsion’ and specially synthesized flocculant. The pilot scale
déta obtained at Baﬂx’#ley and Buchanan mines are being evaluated in deftail. A technical

presentation of the pilot data will be made at Coal Prep 95 meeting in May 95.

29




{ obed
Pong i)
o€l | ZL | avt 1oi¢ |evt (8al  |goc (¢ |68 |0 G0 [wou |9 [tiz 1981 (V0 |e0's |LLc |ace  |8¢ 70Z U8 |PE1 [00 |00 19G | 000l |OviEl| ve6LIBOILT | LTHF
1L | 16F | Svz |0z |BEL |zg9  |LSZ |v |88 |0 00 [9Uou|0 |90t [09 |10 |oZv |99t |8eZ |82 902 g [Pt [00 |00 |27 | 0001 [GZ°€L| v661/60/LE | DZ#F
oL | 991 | ot (Ve |Iit [pva [z |1 |98 0 00 |%uou |0 I9EE [0 |20 |18t |g9ec |9iZ |8¢ €0z 7 |92 |00 [00 |2 | 0001 |OIEL| VEBI/6OILE | SchF
gt | voL [ 961 |09z |9zt |6i% [N-T N N TR 00 Jeusu [0 [ovZ [0 |EO |e9E |ove |8el |ee 681 % [Pz |00 |00 |9t |00t [18°Z1 | PEGLIGOTIE | PERF
Bop 921 = V30
pee] i0i3
011 | 2% 19 |o6c |av  |oez 1966 [+ |88 |0 00 |wweu |0 L |0 [E0 Joev |22 |Bs  |ez o¢ 97 [090 |00 |00 |L0 |00 |SE7LL| VE6LIGOILE | CZH¥
BiL | 661 | 182 |L2t |eci |ec9  [c9¢ 1T |8s |0 00 |9uou [0 - |OEE |62 |20 [eC v |99t |eve |eZ 3 €9 821 |00 |00 |8€C | 0000 [G0:60| ¥66L/60/LC | CCHF
8g0 | £Lv | &2 |LEz [1Z |vvE  |8&t [T Je8 |0 00 [s0e0 [0 [6Z¢ [0 |20 [v0E |ezc |e8t |8E 0% 6°C |89°0 |00 |00 |0C | %00t [0v:81 | vE6L/60/OZ | LE#F
911 | ZZv | 82 |céc |oEv 1669 |66 |+ |i& |o 00 |Wou|0 |68t |92 |t0 |86t |PvE {cee |8 12 TS [62°1 |00 |00 |8¢C |00l |Ob:Pl | P6o1/60/0C | OZ#F
s vo1 | Lot |6'sZ |Ziv |ava  |3e¢ |+ 188 |0 00 |sueu 0 late [0 |E0 |ove |SeE |eve (8¢ £0¢ % |20°C [00 100 [0°F | 0001 |GL6 1| vGEIIE0I0Z | ELHF
vot | 822 | Zev |vvZ (€0l |o0a [ 20 PR 17 R ) 00 |soou |0 |az¥ {8 |E0 |eI€ |e9v [6it (Bt 90z 7 |62°1 |00 |00 |S5E |00t 1ag:L1 | vE6L/ie0/oc | Bi#F
08l | Zic | vea |6aZ |8  |vov 6Ll |v |6& |0 00 oo |G [0BF |88 |20 |OZ€ 1698 |cev  |8e (73 9 |080 [00 |00 |97 | 000t |85°60 | v661L/60/0Z | L1#F
01 | €Lt | 11Z [ove |8LL |es8  [vLE |t |08 [0 00 |oucu |0 |68E |OZL |E0 |ves [6Lv |86E |t 02 ¢ |86°1 |00 |00 |08 | 000t [OE:B0 | PEELIGO/OE | DL#F
, Bop gZ1 = Va0
Poeg \poid
66 tez | 8w [rve |v6  |L9v |e8i |} |96 |0 00 [sUea (G |Z8E |0 |0 |LOC |28t |veT |9 ¥07 Tv 1821 [00 |00 |O°C | 0001 [OC'O1 | v6BLI60I6L | SL#F
€1y | 06 | oi9 |96z |ze8 |eec |68t |+ 88 o 00 [SUsu|G  |ea¥ (S8 |60 |i8Z |€i8 |9V |9 1°02 ¥t |8p0 [00 |00 |§€ | %00l |G0°60 | G6L/60/6L | PiwF
€Ll | 8z | €Za [00z [a8  [eov  [pei |t L& |0 00 |90ou|o  |cev |aa |0 Jove |ecd [L&F |oE g8l O [661 [00 |00 |§€ | 0001 |0C'Sl | v661LI60/01 | CLF
el | 102 | 4L |9¢Z |elL |88 v v jos 10 G |#usu [0 |gc¥ |OEr |20 |vvP |Ga8  |8sv  |oE 761 1S |82°1 |00 |00 |08 | %001 |OLCL| Ve61/B0I0L | CI#F
B35 98 =30
(USPH_OFQQT) Poed wodd
t°0C 99 A4 [+ 4]} 989 92z |1 a8 0 0'0 |Sucu O ayl {0 10 {Z8't {8ri |66 [H4 6°52 6t |8Y°0 {00 OO0 [0 o\de.mlamuo— PEGLICO/OL | LLIN#
v'eL | 89 | B¢y |E81 [¢ET |ZEii |owP | |88 |0 00 [eusu |0 |06z |99 €O [|e@t |o¥e [e€Z |ve T8E 5 67T 00 (00 |9 | 0%¢ |56 | 661760761 | OI#F
OVE | voi | o6t |¥et |ZZi |co8 TEE |+ |98 |0 00 |oubu |G |8Ec [0 |10 |OZE |8cc |0z |9¢ (X7 78 |87°0 |00 OO |0C | W6c |9v:80| v661/60/a1 | GHF
€1z | 69 | e€gl [vil |eoz |eoci (608 |+ 188 1o 00 [sUSU |0 |ZZt |43 |10 |08V |LZt |90t  |oE €98 OL [6T1 |00 |00 19 | o6t |aL:91| yeciicoivl | G##
6¢L | 6 | BvlL |18l [1iZ |0EOL |&86 [+ 188 |0 00 |soou0  [voE 10 120 |L8¢ [vo8 a2z |06 AT 66 [60C |00 |00 |0¢ | WeZ |ot:vl | ve6LIeoivt | La¥
X 89 | 8¢ 0Lt |82z |Ziii  |gev |i (88 [0 G0 [susu[o |vBE |98 |20 |8e€ |6EE |06Z |06 43 V8 |621 |00 |00 [G6 | O8C [60°CL | PE6L/GOIVL | OFF
o°8L | Z8 | €9 |9l |1OL |o6¥  JZer |t |63 |0 00 |seu|G |08l |OEY |10 |Zbe |o6e |96C  |8Z 768 V€ |70 |00 |00 |06 | O8E |69:Z1 | PGOLIGOIEL | S#F
LEA tL | 2et |Lel |gve L8ty |Lv |t |08 |o 00 [90SU[G  [ZIE [OEY |0 |Z0® |Lvw 986 |62 TS $5 16671 (00 00 |08 | O6Z [ZviZi | veBL/6OEL | THF
06l | €9 | 62 [86L |ttt |668 | i¢ | |08 ]o 00 |905u |G I6EL |OEL |90 |Z8'F |egc |28t |ec E73 Ot [oV°0 |00 |00 |0G | OB¢ |POiOL | PBELIGVIEL | C#F
il 1 [ viL _[oeL |2tz jeeor w15 |08 1o 00 |euou |G Jote joel 180 [0B¢ |996 |ZeE  |8% 3 79 |61 |00 |00 |08 | OB |8V:60| PBGLIGOIC) | CHE
0°t¢ | 1t 89 (g9t [Zeéc [ecel 8L |+ e IO 00 |weu |G laz¢ [0l |90 |06 |geet |cie |82 IR S°01 |10°C |00 |00 |08 | W6z [9Zv1 | VEBLIGOIZL | L##
Bop 9@ = V3D
(OSO XR7) peamig
W fuougd | YN % Nej/al Yeuybx (21 8jpAd . £ ..It‘L Wi JWEWNWEWN| % Welld | Waun | WeWN Do S1% | S1% {SI% [SI% | waw | wd »q »q »q gy AATNWAQ ¢
TORCOT ) Iy T CI T KT T T glﬁﬂﬂ..Lqﬂ.ﬂﬂﬂ WOy | SR | WRD0D | G0N | g > <T@ [ Gev | Mo | peeds | VGD | V4D | eeid | oues | wwm |
Rl T G ML ) Kt Mol B ) ) R Ml Tl R sl G TG M M N s i ol i e 3 B O B
Y #‘wﬁ‘ ———

isjiell-4gH eieq

Wd 00¢ $1X°300 : 96/ZLIL
autw Aa7Teg I® pouteiqo eaep jueld joTrd 193TT3 oTieqaadAy ziTapuy ‘' 9TqBL

be ¥ al




R,

Z oBed
%10 0186 ColeN &
poeg Jouid
[ ¥4 68 i 8Ll 18z |ziel av 3 (14 ZL 1’0 [euouizZe vOE |08 |20 |6vv |vSE |2Z¢ |82 I'st 8'9 |¥Z°L {00 |00 (8¢ OB 192:V1 | V6BLIG0ILE | DO
%1°0 0186 OO[°N J9wAod]
- 8= V40
posg ol
0've 601 80¢ |S°iZ {892 |90F€l Zve L e €L 1°0 |eucu|ggi |9EG |O} 1°0 (e8'v Java [eLy |82 9'z¢ 9’ |ez’L (00 |00 (07T o/ac Tw"h_. v661/60/9T | Sv##
0°8¢ 9L Zvl (L'l 89 [LBLL g8y L 6t L9 1°0 [|suoulgiZ (119 |OLL [L°O (66°9 129 |96y |8T 8°z¢ 8'8 g€l |00 [0'0 (E€ o8z [90:LL | v66L/60/9L | voue
0°8Z is g6 L6t 68 /681 Z've |1 iy 68 L'0 jeuou|gzz 1L9c 091 [O°0 {289 |1Z9 |ect (82 [X33 £'6 |LT'L {00 |00 {09 KR EED P661/80/97 | EVN#
Bop G9= V30
%10 D488 OOl N JowAjod GIIA Jee]
gzt 96 Z0t (8’8} ogL  [zZeL ez 11 (14 0 00 |suouio 0gL (091 [€°0 [v§°C |OiE |LP2 m.N 6'st 6't [(2Z'l |00 (0’0 {08 o6z [0L:91 | P6BL/60/I9T | Ztits
BCL | vl | vie [velL  [val Jeal eve |t |[6v |0 00 |ou]D ZIE_JoB1 [EO |0o¢ |Zov_|vov 8¢ (13 FE€ |06'L |00 |00 |06 | OBE |00:al] veeLI60/oC | Lva¥
66l el L9¢ (v'8i 80( (929 g9l |t 14 [«] 0'0 |®uou|o 0Lz |oZL |10 (06'L |08E (E€0E (8T 6’6 6T 190 |00 OO |9¢E 08z |GP:EL | ¥661/60/92 | Ov#s
60t 29t pOt (991 |Ivi 189 6°1Z |1 14 4] 0D [oucuip Bly [OZ) €0 L9 |BES |ivp |BT 8’ &'t 107 jO°0 100 9% OB [OE-Z1 | BB VIBOIST | 6CHF
¥4} L84 16€ IS'ZL 6il |oBS £8l |i iy [o] 0'Q [®uou |0 8oy {0} €0 82T [8Iy |[vvZ (B2 (34 L'e fet'i |00 |00 o2 w8z |OE:0l | ¥661/60/92 | BE##
.Bop gg = v:0
pesg Jajiy
0'EZ. LS 801 |9°LL 6EC (991t gze | (X4 (4] 00 |euouip lsz 10 1'0 |sl't |IsZ |0z |8T 9’9t ¥'e |vZ°lL {00 |00 |O'¢ w8E |6ViLL | PEELI6O/LT | LO#S
q°91 89 YOL  {YLL 69¢ |[olEL 8'9¢ || [44 [4] 0'0 [PuouU 0 ZLT |0 20 |80y ([TLZ {L0Z |82 8'LE 6°'s |Z8'! |00 o0 |O'S o8z {ZpiLL | vE6LI6O/LT | OCH#
0ep o1 = VO
P i)
EXD 16 | OLL [L'6C [zt |seé - |t ee |v  |6¥ |0 00 |oWeu [0 8L€ [0 L0 [i¢9 |BIE |tlz |8C €0 S7 182°1 |00 |00 |08 | 0001 |GL°ZL | pe6i/e0/ce | SEA¥
P9 | €41 | 926 [L'GC |60 [L€S §¢e [V [48 |0 00 |#uo0 |0 sv€ [0 |[L'0 |68'€ |svt |ase |8¢ Vel 9% |ZP0 |00 |00 |8 | 0001 [OOLL| P66 1/60/EC | VERF
€04 3 oLy ji'vZ tLy  jeee z°ee |V 89 ] 00 [euou D €87 10 L0 j4L'e jeB8r (08L |82 0T 0L |96t |00 (00 }19°C /00t {0860 | PEBL/CO/ET | ECH#
g°cl [1+]3 06l g9 |8¢L |809 v'se |1L (1] [e] 0°Q [dueu o €2 |0 T0 |ee'y [iez joil |8C - 8'61 €9 [e2°L |00 |00 o2 /00T | 1580 | P661/60/CE | CCHF
bop g9 =D
pasd oy
3-8 99 €L [t'eL  jOLL  |2eB e i 99 4] 0’0 |Puou o ¥oZ |0 €0 [LI'e [pOT |EZL |82 8’62 €'y {9pZ°L {00 |00 |02 o8z |08L1 | ¥661/60/2¢ | LE#R
6’8l 29 gt (1Ll 6ZZ |8llLL I'vr |1 6% [4] 0°0 |euouig 89Z |0Z! |¢°0 |81’y (8LT ([8LZ |[BT 8'vt 8'g |eZ'L |0'0 |00 |09 o8z |OL:60| ¥6681/60/2T | OC##
8'82 58 [T A [Z4 VA Y] ez I IT] 4] 00 |9Uou |0 861 [SC 1’0 (90T [€ZZ vOZ |OT Z'9t €'t iep'0 {00 100 (8C ™8 |00°LL | ¥EBLIGOILE | GLAF
0°Z1L 18 8L L9 6Ll |eL8 eee |1 L8 [¢] 00 |euet |0 LIE |SZ (€0 (vZe (Zve Jose {6 8'8t 8'v |v6°L |00 |00 (g€ ™6z |GZ'V) | ¥66LI60/LE | BLAF
Bp 621 =vdd
Pee3 Il
Uy Juoyuyd wewn] % WAl [ WAUN | WealN | D | SI% | S1% MM....B SL% | waw | wdi | g g 10q ugy | Aavwwoa
~awneo | [ Tor5) oy [ ewhi | KRG | ouks [ e > <[O%1 | 991 | w0y | peeds | VGO | waD | e | s | wwm £
sl IR0 100 10| Ry | S | IV | W | T | wed | Hed | 53 | WV ] peer | e | e .J.....ull.!>lﬂ.p| TS T
——

seie1] -4gH eled ]

Wd 00:¢ s7X°'300 96/ZLIL
(ponut3uod) # aqef

31




¢ obed
G9L = V3o Pes3 Giorg
0ZZ | 901 | 861 [|E€86C [8ec (VLtL [Eiv |b 0§ [E€ |40 |swou|el |0y |0 |00 |2€'L |owy |LvE (8C 80 Z%6 |pi'L |00 |00 [0G |00t [GESZL | v66LJOLIED | COFF
08l 86 | t€8L |2 vC [60C |BLOL |ELZE [t {08 |4b 10 [Puel v |ELE [0 |10 |90°L |ELE |O9E |8¢ 1°0¢ ¥'8 1Z2°1 |00 |00 |06 | 000l |OE:LL | ¥66LIOL/EO | CONF
5Lt 66 | 981 |Lve |t6L [IE6 TEe |+ |ev |8} 10 [9Uc0|pE |ZvE [0 |1O [oc'9 |LvE |91 |ve €0z L |91 |00 |00 [GE | o0t [GLiLL | v66L/OL/ED | LOFF
v [ev |8 |10 |euou|v§ |EBE |0 |1 O |v9L |€GE [i8T |02 FAC] ¥6 821 |00 |00 |S€ | 0001 |80V | v661IOLIED | O9#F

LY ool 88l 2Lz |siz  |LvOl 6¢

% 1°0 0186 00BN JowA(od

991 =YdJ0 peey 52&)

OZL | L6 | 28t |vve |Let  |i9% o8t |t [e8 |0 00 |[sueu]o [EFE |0 |10 |88% Eve |10t |vZ 81 98 |V 1 |00 |00 |G€ | 000 |GV:60| YBELIOL/ED | 65#F
TI#F-00#F OF Uone
991 = V49 ped3 Woig

o'al 14} azz |e'gl (891 (8l8 8ze |l 09 0Z0L |90 |suodipEe |69 [00L |2°0 [€9°E |69V [LLE 9T L'vE g8'v [8Z°'L |00 |00 |O'S o6 {0291 | PEEL/BO/GT | B##¥
9%9°0 dInd Ym 3893
§8 = V40 Pesj injlj
[¥°13 ve 85l (€'9L L0z j08e ceec |1 09 3] Q'Q |euculo 60t jooL {2°0 |se'e |(eovr [20€ |62 ¥ L'y {si’t {00 (00 {0'S o6 |05Ql | v66LI60I6Z | Lok¥

QG##-| S## O uoRReLI0D
G8 = y4D pasy
-2

0'8l 8 €91 [9'Sl 80z |E001 9'6E |l 08 orY 1'0  |sucuigeOl {L0E |OOL (270 |v¥'p JLOP |E0E (92 [3-14 8°'a |9T°1 |00 |00 |08 BT |60°51 | ¥66 /606 mmtu
s'zl SL vl 18'al 69t [ez8 92 |t 09 19 1'0 {euou{lol [ZEZ {0OL [2°0 (66°C {ZEE {90Z (9T 8¢ ey (€2°L {00 {00 10°§ o8z |g5:vL | v66 1/60/6C | vo##
8'vi 6L s¥l (8°Sl 86t g86 8t |1 09 vee 1’0 [eucuiapg 1987 [00L [2°0 |00y [98E (LiZ7 (92 [ >15] v'e (LZ'L |00 (00 |09 0/8Z |Ovivl | ¥66L/BO/6L | ESH¥
avl a6 8L (0@l |¥Ll 0S8 9°ze i1t 89 08¢ 1'0 |euouiZlg |Z20€ |0S 1270 |64°€ |2s€ |viZz |62 £ie 8y 1ZE'L 10°0 |00 [9'C Woe |SZ'p) | VB61/BO/6T | CoNF
st 88 891 {v'9l g9 (vo8 e |t 88 19 1'0 |euou |80l 199Z |08 |20 |00E |9IE |v6l |92 e €Y 192°t |00 |00 |[9€ o8z [SO:vL | P661/60/6T | LO¥H
JURIDBLNE DRIORBD LM IS0
S8 =4 pasgd Jeiid
XT3 ool 8L g7l [+74} [3>:] 6'ze [i [:I:] [¢] 00 [euwou|p Lie |os [2°0 oot |19t [L¥Z 92 £ve vy |6l°L |00 [0°0 |§°¢ o8z |av:ci | vBEL/BO/6T | D9
GG#F- L GFF O) UOI#[9410D
58 = V3D pend Joid|
o'el Sl 88Z |28l vyl 0L [:}4 [} [44 [+ 0°0 jsuou (o POy [O0L [1'0O |9€'C [POS |iEvy |©2 962 Ty |SZ°L [0°0 o0 |08 oeT [LO°ZL | P66 176076 | OSHF
SV##-Lv## ©) UoiR|9LI0D
§8= Va0 poegd o)
["§44 8¢ 80l (8°si 96Z (EVPL oy i [ 8 t'Q [auouigz Lig (004 10 {98’y liLy {2l (92 q've o'c s’y o0 {00 (o9 wez loEiLl | ¥661/60/6L | BY#S
0°LZ 6L 8yl |6'LL |0z |e9sl 1 44 [} [44 -1 1°0 |suou gy Z9% |O0L |1°0 v’ [Z99 |96y [LZ ot g |21 |00 |00 0’9 o8z [LLiLL | P6ELIBO/EZ | BYRE
08¢ vé LLL |T°IT |9iE  [EvSl aey |1 oy [ 1’0 [#uoulolr |ova |08 |00 |ev'e |98 |Z8v |92 F4 74 6’8 [ZZ°L |00 o0 |g¢ o6z 19E:01 | P661/60/6T | LVP#E
pesy i
WAL UV | WedN % | Wl [ Wby | OX [opke | oee | w6 ] % Wi JWewN[WERN % [ Wt | W N % prn AL
PR dwneuo [ wwneuos | eiras | K Kip | WM [ Goeip | own | eeop T!ﬂlqﬂa...n Y Ty @ e z-.“....“ Tﬂ:l..o]._.\..: S .du:ﬂ!l. mMev m.:«A LMW.SN..:M.....M.Q?IMI Feeds ] Iﬂ“..u “.. .Ml.aul W Iﬂn..“.. M .
[ | N £ N ON] | “GUBRONIL | SwD 10 N ] .ﬁaaPLﬁﬂﬂiﬁﬂ‘.om. Wod | T [100 30| WA | SWhW [ IV | AN | Peel | Wed | ued | 63 | v | -peer | By o | e |

Fe0) | ond | -#oid | Said A | 99AL
I

rr_.u;wzm._._.-u_mz ejeq

Wd 00'C $IX'300 88/TL
(penur3uod) # aTqel

29




v obed
8% | Gl1 | Gi¢ |6Ot |o¥% |OLL  JEEE |+ ]88 |0 0C [PUou]0 ]GOt O |10 |LP8 |80¢ 6Bt |62 A 59 |8C1 |00 |00 |SE
SO#F-LENF OF UoneeIoD
GOL = V4D pevd poid
0’91 | 6ot | voz |vec [|est |s0o8  [9€ | {08 [0 00 |Wou]o  le6et [0 (V0 [65°G |62E |L1Z 0T 80 89 |L6°L [00 |00 |0G | 000t |GOTLL| v6alioLIv0 | LH¥
OB#4#-GL#¥ OF UON¥|91I0]
991 =43 peed qioig
g8l | e8 | 89t |v¥Z |¢SL [epL  |LEE |L |08 |c6OL |§°0 |vuou|vZE [@ve [0 |10 |08 |eve |OEL |92 10z §'9 |FE'L |00 [00 |09 | 0001 |Gvi0} | V66 LIOL/PO | OBHF
95l | 98 | ZLV |LEZ |01 |BLL |vE |V |08 |8Bv |90 |edou|zgi |9lz 10 |v0 [81G |9ZC |vat |9 oz - 8g [ECL |00 |00 |09 | 0001 |OE™D] | ¥66L/0L/v0 | 6LA¥
Gil [tol { est |28z |29t |oeL (e [v 108 (acg 140 [euou B9l [@6c |0 - |LO [ce'@ |86 |2@i |9t 70T L9 [OE' |00 |00 |08 | 000r (G191 | Ve6LION/v0 | BLAF
Sl [ ELL | €he |v'9Z |eEt |ev8  [c8¢ |k |68 [ZaS |0 |oWou[Zhi [€LZ |0 |VO |e6v |ELZ |SEL |92 [e}4 56 [05°1 |00 [00 |§€ | 0001 [00°81 | ¥66L/0LIV0 | LLHF
%S0 OIIOM¥ JUSIOBLNS + %60 0+ND
951 =VJo peed 4iox]
s'sl | 2zl | 8Zzz |@ve |9eiL |s99  [B'8C |L |68  |9bL |0 [eueU|p&l |EOE [0  |vO |26 |E0E |8LL |82 t6l 29 |SC'L |00 [00 |9€ | 0001 |OECt| v66LIOLIV0 | OLFF
07y | et [ O [vwe |vir |ivE 1€ |t |0 Ot |vO |sveu(ZgL |9st |0 [L0 |09' |98E |Eve  |9Z €8l G |0E1 |00 |00 |06 | %00r |GO'CY | P66LIOLIVO | SLHF
%1°0 oiuoIue JUIR1INS + %50 0+ N0
991 =VdJ peey oy
91 | Suy | 6 |Bt¢ |evi |Li8  |862 |1 |08 [0 00 |sueujo  |Z&t |0 L0 P19 [2GE |9E€ |8 Z°6l €7 |91 |00 |00 |0'G | 0001 |G¥iLi | V6ELIOLIFO | PikF
CLR##-OLAF o1 UoRN1ag
99t = V39 pesg wod
08l | €14 | 21¢ |24 |6t |096  |6BE |+ |OB  [0Z1 |1°O |eUou|Z0Z |GBE [0 1v0 |0TZ |80t |Eve |92 6Ll €8 |82t |00 [00 |0 |00l |5pi60| F66LIOL/VO0 | CL#F
syl [ g€l ] €82 [I\Z (981 [608  [zwe [t (09 |088 (L0 |9ucu|egol|6ov j0 |10 |66 [60v |vee  [ve Bl 3% (921 |00 [00 |08 | 000t [SC'60 | PEEL/0LIV0 | TLFF
UL [l | 9 |071Z |o¢L |819  |t@e |v |88 (926 (10 |9OU|OLL |82 |0 11O |Zv°d |9EE [8ev |vZ gl Z%_[8Z'1 [00 |00 |§€ | woor (02760 ( veeIOLIO | L8 |
O°LL [ 8ll | 0zz TiZZ [0ZL |ees  |€SE |L |18 [vib |vO |ewou|vel |89Z |0 |10 |evv |88c |p6  |vC g6t VG |LZF |00 |00 |8€ | 0W0t [00°60] F66LIOLPO | OLF | o
SpUOJYD W) 09PeXPH-| SuWbIS JURIOBLNG
G891 = V39 pesd woig
0°0Z | 6Ol | S0z [EBT Jiz¢ |080L |6€ |I |6  [Sev |10 |ousu|ive |Zvw 10 |00 |Z28 |Zvv |L9F 9% 781 96 |0Z't |00 |00 |08 | 000t [21°G1 | ¥66L/OL/ED | 6O#F
o6l | 96 | I8l [i'vz |91z (2ol [8€ |V |ev  [0Z |L°'G |eweu|€Zv |G8E (G |vG |¥vL (08 [i06 |92 . IR T8 [61'1 {00 |00 |08 | 00r G501 | PeBLIOL/IED | BO#F
gLl | es | (91 [8€Z [L1Z (LZOL |L'OE |V |6V |6 |L'O |eueu |00z [EVE [0 |+'O [B0°L |EvE |2l |92 (73 9'g [LET |00 |00 [0 | 0W0r |SEWL | ¥66L/0L/ED | LO#F
ect | ool | 88l |¥'IlC [veL |Zo8  |gLZ |+  [BY |96 |40 |ouoU|pg} |20 |0 |10 |26'8 |ZOE |c0Z |52 €02 g9 [06'L [00 |00 |GE | 0001 [OZv1 | P6GIIOL/ED | DOFF
SZL ) Wil | L0z [9TT |8EL |eZ8 |2 €C |v  [8F |08 |L'O |ewou @B |GLZ |0 |10 |E&P |64z |06l |9 €0t @G |82°1 |0C |00 |GE€ | 0001 |GOSPL | P6BIIOI/ED | GOFF
% 1'0 5GBB oojeN JewAjog
mﬂo_. =49 pevd o
UL [ il T oz [ece |ver cae  |eee |v 8v |0 0C |uSU0 [T |O |10 |66¢€ |LZZ |vei |82 1o¢ 8V |ECL |00 |00 |3€ | 0001 |GCEL | VBELIOLIED | VORF
CO##-00#4 O} UONRIIOD]
peag 1oy
uAl TUOYUO | WewN % W) | wuyBy | Oy [epAo | oes | WO % 7 7 usi o
] Ml i Loy R s SR U R RS s e L Sl e e e e el R e e B
B B s e L) e
P

Joptel L-4gH wEQ

o« Wd 00:¢ $IX°300 aeiziL
(penur3uod) ¥ 3TqR]




q ebed

%4 1] Ly {1’z |eEZ |eeil éee i [44 L 1’0 |eueuisy |8BE |0 0°'0 16970} 1888 [E¥E |ZZ EXD v'ZL|EeT°L |00 |00 |o'9 W00t |GE'Z 1 | PEBLIOLILO |0OL#F
e [T+]} OBl [l'EZ |8BOZ |iZO} e |1 oy ED) "0 |eucuigt 1LBE |0 0'0 |9Z°8 |L8C |6BZ |IT 181 9°0L {9Z°L |00 |00 |8°F ool {0111 | PBBL/OLILO | BE##

%80'0_0LBE GOPN
891 = Va0 peed ok peuileeq

S'61 e LLV (9'¥T |88 |89l e ) 09 o TG [N 0 [7234 1) VO [80'y JZLT  jevZ |9 [A44 9'a |8L°L |00 |00 |0°G | /OOL 1OPIgL | PEEL/OL/B0 | 8E##

6Ll 08 ogl |¥'vZ JOLL |LZ8 1'ee |1 89 0 00 |euweuio 8¥¢ |0 1’0 [vO'y [6¥e |00Z |¥Z £ve 99 |0Z't |00 |00 [§C | 0001 |Spivl | ¥86L/0L/00 | L6#¥
1Sd OZ UPG0 SeUO[oAT ¢
GO = V=D peeg Licid pewiseq

1.

o°Ll €Ll | 11T jo'ez |68l [sZ8 ae |1 69 o 0'0 jeuouio e |O 0°0 |10°C |e¥e [LiZ |OZ o T8 |pEL |00 |00 |&6F ¥o0L {O0'rL | ¥EEL/OL/90 | 96##
9°g1 oel ev |12z 191 [9¢L oL |1 a3 0 00 [suouio L8t 10 L'0 jol’L [lse {evZ (0T 8tl 0'8 |ie°L 100 |00 (9'E 000! 1gbiLl | YEEL/OL/S0 | S6#¥
18d | UPG0 $PUORAS €&
991 =430 Posy {ioid pauljseg
sl 9l LIz 19'1T {48 {L9L g'ze |t o8 [*] 0’0 |sueuio Zee 10 0°0 [61'L |jzee |[eez (0T ol '8 [8¢°L [0°0 [0°0 (09 /001 [09:0L | vEEL/OL/BO | vE##
(X4} 9tl LIT (9°1T |9V JTIL sec |1 €3 0 0’0 [euouio 80t |0 1°0 |8L'9 |80t |691 (OT ¥4} 9L |2C1 |00 |00 [GE | %001 [0Z:60 | ¥661L/04/80 conw

1Sd 01 Uedo seUOIAs €
G091 = VD Pe%g Hio)4 pawyseq

0°SL it 0T |o'sT  Je¢LL  |ies 9 |1 69 0 00 [suocd|o Lye [0 1°0 186’8 [LPE |12Z |92 0% N.hnn._.o.oo.oo.mQS_oo#—gato:«onnk
O8##-9L#4 O3 UORERIIOY
881 =vJ)D peeg yoigd

V8 | L8t |5ZZ |91 |£8L VEE |L |63 |48ty |90 |Puou|igti [LVE [0 |VO |eLL |Lve |eal  |ve FR 6L |ZEt |00 |00 |08 | W00l |6£:01 | vEBLIOLIVO | LGH#
801 | €02 |vve |ast |89z ¥EE |L |09 |09§ |S0 |eueulzgl |ZOE |0 |40 |o6'€ |LOE |veL |S¢ [i73 6 |26t |00 |00 |0 | 0001 [OE:9L | P66L/0L/V0 | O6k#
GLL | Sic |8¥C |2l |ove &Lz |V |88 [Lvel |50 |eucu|azv |8z |0 |10 |88V |BLZ (L&t |6Z (13 oG |ZE°1 |00 |00 |8E | G001 |GL9L | ve6lLIOLIv0 | 6oRF |
~SIRITY 0 TIRIOVIING JO0ISRIN %570 'E00M0 % §0°0| o
0'SL | OEL | e€ve |8 |iLvi |889  |OE |t |88 |8L1 |10 |eU6U]Z8L |aEc |0 |L0 |86G |86 |ogZ |8 161 6 (161 |00 |00 [8E€ | 0001|8561 | $66L/0L/F0 | BBHF
O0°SL | V€L | &ve |§VE |ovE |G 92 |L |28 |OLL |10 |eueu|Zgl |oat |0 |i0 |It'8 |08 |08z  |bZ 961 T6 |61 |00 |00 |0°8 | %00t {GvT | GEET/0LIVO | Lok¥

DIUOILY B0 JUIDELING JOCIARIN % L'0 ‘EOOND % SO0
9| = Vi) Pea4 Wioiy4

90:T1 | ¥661/01/30 | oB##
GETLL | PEEIIOLIS0 | Gokk
gl i} pesL/OL/SO | vosw
G501 | P66LI0L/S0 | COR¥
%870 9)nd]|
991 = V4D peed poig

Peay Joild

el -49H eieQq

$I1X"300 a8/zLiL
(penutiuod) 4 97qe]




9 obed

06l EINS TR PA T4 661 1.6 z'6z |1 v 29 L'o [#ueu izl [LLv |0 G0 [Z16 \Liv JlgE  |vC 1'sl 0L JGZ°L {0°0 |00 |O'S G/001 |GEZT | PBGLIOVLO [VOL##
0'8l 66 ast  [L'vT  [981 |90 89z |1 or v9 10 {suoeuigi] [gEE |O 0’0 |ee'8 |9EcE {¥8Z [vZ 9l 9'6 191°L {00 OO (9E 0ot [0Z:0L | ¥861/0L/LO |EOL##
%10 94988 CoeN
S91= Va0 pevd Uioid pouiiiesd
00z 8Ll [+ N 14 oz |olot ot 3 t44 st L0 [suouigsZ 18vp |0 0'0 {LL°Ol [8YY [O6E VT A LY {9t’L {00 1070 |0'S /00t [OP:al | ¥661/0L/L0 [TOLH#
691 28 val |B'Z2 861 96 6L I or 8zl 1'0 |euouigyZ 1/6Z |0 00 |16 [L6Z |8YZT Tz Fa 43 €01 |eZ°L 0’0 |00 {S°C /001 10Z:Pi | ¥E6L/OLILO [LOL##
| %1'0 9588 Od5eN
991 = V30 pesd yiol) poiiseq
pos 0N
W [UolAD | MebN % WA | NAyBY | By | opAo | osk | B % W wewNfwewn] % ] Wel [N [ WelN | Do | SL% | SL% [S0% |S1% | Weu | wd | wq [ eq | 8q Wy | AVWWGQ
WOBIY) GUINGUO | JJWNeUGD | esnas I3 Aip TORm | Wosip | suwg | eeop | -owoo | SAKL ih jaN-Aap | 10009 MOl | PWiNE | KAoD | Oum | FeB > [0S < | e ey | moj) s | wvad | v40 | ‘sa ‘BuoD | ewn Kl
oW oI |"AUBNGOILL | O | 10 TN | BRG] WA | Wkod R A od | 308 [[903 IR | Wi | S | I TN | Peer | URd | Wed | §3 | WV | -Pewl | 06K] | -&eid | seig | Wesen | wOAL | -wel ag T
ssjiel]-3gH eIeq

Wd 00'¢ sIX°300 961211
(panutiuod) # |Tqe]

35




Table 5. Summary of pilot scale hyperbaric filter tests cohducted at the Bailey Mine.

% Moisture Throughput Air Consumption
Material in Filter Cake Dry Ib/hr-ft? Scim/t
Filter Feed
(28x0 Mesh) 16-19 100-300 » 60-200
Froth Flotation
Product §
(100x0 Mesh) 21-25 100-150 100-250
Classified Froth '
Flotation Product 21-25 130-160 100-150
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