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Preamble

The test work with the ANDRITZ HBF-Trailer was carried out during the days
of 4. Januar to 12.Febr. 1994 at the INTERALUMINA plant

These onsite tests are to be seen as confirmation resp. addition to the test work with
the Andritz-Laboratory Hyperbaric Fiiter early 1993 and to get all the required data

for the layout of an actual Filter plant and the requird auxilliary units.

I wish to express my gratefulness to all the staff of CVG INTERALUMINA for their
supporting cooperation and hospitality during our stay at PUERTO ORDAZ:

A RiemeniNTERA2 DOC. EPm/Riemer, 04 03 94 Page 2 of 18




TABLE OF CONTENTS

1. Introduction

2. Material description and testseries

3. Laboratory Procedures

4. Test equipment

5. Test results

6. Graphs

7. Summary / Recommendations

8. Conclusions

‘A RiemenINTERA? DOC, EPm/Riemar. 04 (03 94

Page 3 of 18 |




ANBRIT

1. introduction:

Red mud, the waste product of alumina plants, contains considerable
amounts of solids and soluble caustic as weli as alumina. which presents a
servere technical, economical and ecological burden for alumina producers.

CVG INTERALUMINA has been dumping red mud as of start up at about 25-
30 % solids into lagoons nearby the plant. At a production level of 2.0 Mio tpy
of alumina roughly 4.0 Mio tpy slurry containing 1.15 Mio tpy dry mud would
have to be handled. Supernatant, contaminated liquor was partially returned
to the plant or evaporated. still leaving a considerable volume in the lagoons
which today have reached a cntical level.

CVG INTERALUMINA is therefore looking for a solution, to be operational
withhin 3 years, to separate and dump its mud for at least 30 years under
technically, economically and ecologically advanced conditions. Maximum red
mud densities with a minimum of contaminants are hence required to satisfy
such prerequisits.

Besides a few proven techniques already available, offering a partial solution
to the above probiems with mud at 50 to 55 % solids to be dumped. CVG
INTERALUMINA contemplated the application of a pressure filtration to
produce a mud of superior consistency Preliminary tests confirmed the
expectation. A red mud of 75 % solids. of non thixotropic characteristics was
obtained, meeting essentially the original conditions set forth

Mid 1993 CVG INTERALUMINA requested suppliers for pressure filters to
submit offers for pilot-plant tests. Late 1993 CVG INTERALUMINA reached an
agreement with Maschinenfabrik Andritz AG to conduct a series of tests at its
plant in Puerto Ordaz/Venezuela.
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2. Material description and testseries:

The present red mud separation with up to seven wash-stages at CVG
INTERALUMINA offered the privilege of testing the whoie range of
alternatives for red mud filtration with the approximate filter feed conditions as
described below.

2.1 Settler:
Caustic concentration = 100-120 g/i Na20c
Solids concentration = 200-400 g/l RM
Wash water at filtration = 0-4.0 m3/t RM
Additives = nil

Test runs from 160 to 169

2.2 Second wash stage:

Caustic concentration = 40-60 g/l Na2Gc

Solids concentration = 300-500 g/i RM

Wash water at filiration 0-4.0 m3/t RM

Additives = nil

Test runs from 4 to 64, 118 to 144, 170 to 176 and 191 to 197

2.3  Third/Fourth wash stage:

a) Caustic concentration = 20-30 g/l Na20c¢
Solids consentration = 300-600 g/l RM
Washwater at filtraion =0-1.5 m3/t RM
Additives = nil

Test runs from 1 to3, 145, 147 to 158, 177 to 190, 198 to 201,
22510 230, 231 to 235, 236 to 241
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b) Caustic concentration

Solids concentration
Washwater at filtration
Additives

= 20 g/t Na20c
= 500-600 g/l RM

=1-4% CAO/RM

Test runs from 242 to 250

c) Caustic concentration
Solids concentration
Washwater at filtration
Additives

= 20 g/l Na20c
= 450-500 g/ RM

=0,1-05%/RM

Test runs from 251 to 254

d) Caustic concentration
Solids concentration
Washwater at filtration
Additives

=20 g/ Na20c
= 300-350 g/l RM
=0-1.0 m3/t RM

Test runs from 261 to 265

Last washer:

a) Caustic concentration
Solids concentration
Washwater at filtration
Additives

= 10-20 g/l Na20c¢
= 200-550 g/t RM
=0-1.2 m3/t RM

Test runs from 6510 92, 93to 117, 214 to 218, 219t0 224
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b) Caustic concentration = 10-20 g/l Na20c

Solids concentration = 300-450 g/t RM
Washwater at filtrationi = nil
Additives = Polymer
Test runs from 202 to 213
2.5 General Conditions:

a) Mud analysis (chemical) typical
Fe203 = 41 %
TiO2 = 4 %
Cao = 15 %
Si02 = 18 %
AI203 = 18 %
Na20 = 45 %

b) Mud analysis (grain size)

average of three sample
Welt screen analysis accumulative
+ 106 ym = 3 %
+ 90ym = 4 %
+ 63ym = 8 %
+ 45ym = 10 %
+ 38ym = 11 %
+ 25ym = 12 %
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Microtrac

+62 ym =
+44 ym =
+31ym =
+22 ym =
+16 ym =
+11 ym =
+7.8 ym =
+5,5 ym =
+39ym =
+2,8 ym =

c) Sand & Mud (grain size)
Wet screen analysis

- 600 ym =
- 300 ym =
-150 ym =
- 106 ym =
- 53 ym =
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3. Laboratory Procedure:

3.1 Moisture:

2 g of sample shall be dried during 12 hours at 110 ° C. determining the loss
of weight as follows:

%moisture = (M-M1):Mx 100
M = weight of original sample
M1 = weight of dried sample

3.2 Solids Concentration:

The slurry is being filtered and washed throughly to eliminate residual caustic.
The residue is thereafter dried at 115 °C during 2 hours, determining the
solids concentration as follows:

¢/l solids (g solids:sample volume)x 1000
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3.3 Soluble Caustic:

25 g Filter cake shall be reslurried in a measuring cylinder with 50 ccm
distilled water and filled up until reaching 100 ccm. The liquor, obtained after
filtration, shall be analized in accordance with the method of thermotitration
used for the analysis of Na20 and AI203 on all plant liquors.

4, Test equipment:

Andritz provided a two square meter (2 m?) HBF on a specially constructed
trailer. All controls and auxiliary equipment necessary for operations of the
production unit the power transformer are mounted on the trailer. The test
trailer is furnished with the following equipment:

a)
b)
c)
d)

Disc filter, one disc, 1.4 m diameter, 2 m? filtration area

Pressure vessel, 2.5 m diameter

Cake discharge unit (double gate discharger)

Conveyor to transport filter cake from the discharger to a point just
off the trailer

Additive make-up and metering system:

One progressive cavity variable speed slurry pump

or one variable speed mohno pump

Two (2) air compressors

Water booster pumps for wash down purposes

Control panel with touch on screen to operate auxiliary equipment and
HBF
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HBF (Demo) method of operation:

By applying atmospheric pressure, natu-z itself imits the maximum filtration
pressure (8 - 12 psi, < 1 bar) of conventicnal vacuum filtration - one of the
most important solid-liquid separation processes in the mineral industry. In
order to increase the specific throughput of a filter and reduce the final cake
moisture, it is possible to increase the differential pressure up to 90 psi (6 bar)
by placing the filter in a vessel.

A disc filter is located inside a pressure vessel. The disc is designed of 20
hollow segments each covered by a filter cloth. Air pressure is increased
inside the vessel up to 6 bar by means of compressed air. The segments are
connected to a drain system which is exposed to atmospheric pressure (no
vacuum applied). Positioned between the segments and the drain systemis a
"control disc” or rotary valve. Slurry is pumped into the trough (50 % disc
submergence) where the level is controlled by level sensors, which on the
other hand regulate the speed of the feed pumps accordingly

There is a pressure differential from the outside to the inside of the filter
segments. Cake forms on the filter cloths that are submerged in the slurry
(cake formation zone). A hydraulic motor rotates the disc so that the formed
cake emerges from the slurry into the cake dewatering zone. The time allowed
for cake formation arwi cake dewatering is controlled by a fixed and slotted
disc previously referred to as a "control disc”.

Before each of the segment re-submerges, air is "snap” blown from inside of
the segment causing the cake to fall off into the discharge hopper. After a fill
time of approx. one (1) minute the upper gate opens at the bottom of the
hopper and the cake falls into a pressurized compartment. The upper gate
then closes and the lower gate opens to atmospheric pressure, dropping the
cake onto a conveyor. The lower gate closes and the compartment re-
pressurizes to begin another cycle. This system of gates is called a "double
trap”or double gate discharger.
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A theoretica! explanation of cake formation is supported by der vations from
DARCY'S EQUATION. Cake height increases with the square root of the
differential pressure. In addition, cake formation rate can be increased at
higher differential pressure by raising the disc rotational speed.

An explanation for the cake dewatering mechanism resuits from
SCHUBERT'S THEORY regarding the relative degree of cake saturation. The
cake moisture content decreases with higher effective pressure difference
(pressure difference applied minus the cake capillary pressure) and longer
dewatering time.

Test results:

Survey over the test resuits:

Test Nos. 1 to 3 (feed:solid 217 g/l Na20c 34 g/l) this results are for first
information.

Test Nos:4 to 21 (feed:solid 212-303 g/l Na20Oc 46-55 g/l) show the influence
of the vessel pressure and the disc speed.

Test Nos:22 to 34 (feed:solid 262-329 g/l Na20c 55-59 g/l) it show a higher
pressure difference.

Test Nos 35 to 64 (feed:solid 392-562 g/l Na20c 55-60 g/i) show the
difference between washing and none washing by high pressure

Test Nos:65 t092 (feed:solid 387-501 g/l Na20c 15-18 g/l) show results by
low soda content in the feed

Test Nos:93 to 117 (feed:solid 496-546 g/l Na20c 13-14 g/l) repeat the tests
from before and comparison to washing test

Test Nos.118 to 144 (feed:solid 318-348 g/l Na20c 40 g/l) show higher soda
contents in the feed and comparison between washing and non-washing

Test Nos:145 (feed:solid 373 g/l Na20c 30 g/l) one point with a different filter
cloth Tela Tresse 35.
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Test Nos: 147 to 159 (feed:solid 386-396 g/l Na20c 22-30 g/l) show some
results with a corser Filterbag (Tela Tresse 165)

Test Nos.: 160 to 169 (feed:solid 205-404 g/l Na20Oc 100-116 g/l) show some
results with high soda portion (114 g/l)

Test Nos: 170 to 176 (feed:solid 313-346 g/l Na20Oc 45-46 g/l) show some
results with a soda portion von 45 g/l

Test Nos.:177 to 190 (feed:solid 273-308 g/l Na20c 23-24 g/l) show the test
runs with steam and low caustic

Test Nos.:191 to 197 (feed:solid 420-493 g/l Na2Oc 38-43 g/l) show the test
runs with steam

Test Nos.:198 to 201 (feed:solid 335-536 g/l Na20c 17-23 g/l) show washing
tests by 5 bar vessel pressure

Test Nos.:202 to 213 (feed:solid 296-473 g/t Na20c 15-18 g/l) show a
comparison between cake washing tests / none cake washing tests and feed
with polymere

Test Nos.:214 to 218 (feed:solid 502-533 g/l Na20Oc 18-19 g/l) show some
testruns with high feed concentration

Test Nos.:219 to 224 (feed:sciid 527-550 g/l Na20c 18-19 g/l) show the
reduction of the throughput over the operating time

Test Nos.:225 to 230 (feed:solid 474-484 g/l Na20c 20-22 g/l) show the
variation of the feed temperatur

Test Nos.:231 t0235 (feed:solid 480-532 g/l Na20c 20-22 g/l)show the effect
of the throughput over operating time

Test Nos:236 to 241 (feed:solid 582-608 g/l Na20c 20-21 g/l) show some
testruns with high feed concentration

Test Nos:242 to 250 (feed:solid 512-597 g/l Na20c 20-21 g/l) show some
testruns with lime dosage

Test Nos.:251 to 254 (feed:solid 444-532 g/l Na2Cc 18-22 g/l) show some
testruns under addition of fiiter aid.

Test Nos.:255 to 261 (feed:solid 147-528 g/l Na20c 20-22 g/l) show some
washing resuits / resp. the washing efficiency

Test Nos:261 to 265 (feed:solid 309-340 g/l Na20c 20-21 g/l) show results
with sand in the feed.
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36 T1994-01-13. 1801, 135147 4.0 00 26 056 1.4 _ 146 T T4 202 31| 058 L Onene| 06] 06 0 0479 122 2 29 156 267 (&40 L &
_ [[37199401-13.1812; ™51 .40 00 23 098 15 145 T 36 176 209 084 T T Dinone _q,g¢ 00 o 496, 120 20 383 200 2632 49l R
3819940113 1825 ™s1a. 40 00 00 088, 15 137, T 1] 85| 238] 0,67 - 1__6_08|H29_£ 0.0 7.2, 9 802 121 20 28 T i4s 282 213768 w
= [7397199401-13.18:36_v3s7a. 40, 00 20 150 8 137 1 b4 218] 306] 057 . 1._0Onons ! 0C 00 OISV W21 20 304 16 US4 €R4 20
© [740 199401131847, 7351440, 00, 20 202 20 V43 77 77783 258 346] 0,83 _.1...Onone . 00 00 (D[ 528 11 2 425 2L 763 64z iti
— e . : | . : | S J . . . . . .
|41 1994.01-13719.03 asva . 507 0.0 40 022 11 K> 's’z" 562) 553'202] 86, 204; 372, 043 33 58,6201 __Onone, 00 00 _gf_smw 1237 20 209 11502501 85 08 €]
32 1993:01-13 1916 ™s:a_ 50 00 36, 057, 15 143 T80 3311_;394_&55__ 24, 7T T 0none | 00 0.0 04871220 20 34T 47672302 646 20 ]
93 71993-01.1371929] T3sha . SO, 0.0 32) 1000 18 147, . "7 88 260, 304 052, © . _Onone’ 0.0 00 C 07854 f23 20 a04T 20 222 el ».-.i
. 14 7799401-13 1941 v3sha | 587 00 32 1510 23 1470 ... 50, 258/ 278 082 48  Onone 00 00 0/ 56,8 124. 2] 506, 296 VL6 4D il
457799301137 1953 3sva 50000729 1987 297 148 | 17 91 345 477,093 48 . Onone 00 00 0,582 123 2«8 2Te Fiar TTIIiio i
T |45 1994011372608, t3sva . 50 00 00 197 19 148 0 79177364, 186 701, 96 | T 600.A20 T 00, 83 0 0 5827 123 2 455 260 14 i L.
4 7T199a°01-13720 17 ave ] S0] 0] 00 1520 18] 1487 | ] 792] 23[T206 1437 50, | 1 [ S00M20 7 00 64 O 0572 122 2 4041 23 i6fd 086 n pS
497719940113 2030 ™sia 50 00 00 099 20 146 . T "90, 254 284, 088 70 599 HIO 00 67 O _ 0 564 123 2 3420 193 2322820 E)
[ 28777894°01-13.2039] 3514 50 00, 00 059 16 149 " ' " T ""90i 307] 398, 082 62 | | 45 H20 00 83 0 D0 557 ‘123 2 298 186 2375 o
- : l i L i : . . ‘
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Projectnr.:

88-24110:0
Code: REDMUD-V
Customer: INTERALUMINA Pto. Ordaz/Vanezuela

Datasheet of HBF-Trailertests

Material: Redmud Cakeforming angle: 165°
Filtercloth: 28F.08.1050-8K27 ! GKOD 38 / GKD16S
Filterarea: 20 m?

Andritz-Personal: H Riemar AV Wiasenncler
Interalumina-Personal: P.Murgia/™ HNorioga
A.Guillarmo/C Rubio’A Parra
Y.Mareno/J L Lares

A - ! e

Oatum Test- | Foed- | Vesse Press | Press | Feea | Feed- | Feod-| Feed | Feed| Feed-| Aflow| Airtiow| Filtrate-| Filtrate-| Fitrate| Filtr | Wash| Poly | Poly | Poly | D-press| Steam Ditch Creags] ozl
ame wnk foress | CFL | COL fow { density] conc | Na20O] FMC| temp | Compr | Firate] how | conc | Na2C | iMC| Paoly | Type | Cone | usage] Steam | fow ume l"'“'-L
MWL [ mvmem] aumder | Bar Bar da: m™m | oyt [ [ *C | N | Nmh| mh gh on Un b mbar | xgm 0 -
i | : 1
e 4 - + } 1 .

- 1994-01-13 20:56_ 73s1¢ 58 0.0 {_g‘_0§9 2.0 144 4221 57,4{185| 92 325 364, 059 18 555 Ojnone | 00, 00 0O 91 87,7 7 123 2 2326 ‘
1994-01-13721:06. T35-14 58 __00 40 100 20: 1 46' 92 313[ 336, 0,62, 26 | 0!none Q_g' 0 0 122 2, aRrs R
1994-01-13.21:18 ™s14  58. 00 490 24. "4.§4—-__L_-_ . | 92| 292| 308] 0.67] 32; i —Tnonoj 0.0 DOv __9' 0 _12l L2 L2248 R

_1994-01-13_21:30 . 1.41 i T 92] 256] 290 o088 40, - | _Onone _0_0‘ _90‘ hva °v 0. _81.1 "1’2_‘2. o2 24,4 2
1994-01- 01-13.21:42" 7 _ { | 92| 248| 294 1,00 a8, . _- B O noMJ 00 A..°+_ 82 5 232 23.42 .

- . S R . ' - - e b

1994-01-13.21:53 3s14 58 23 148 4751 $6,1:2,02] 90| 237| 222] 104, 58 450 | 468 H20 0.01 [*] 01 81, 4| 123 2 23,13 Slv 4

1994-01-13 22:05 13514 58 022, 140 : | 92| 289] 296 078 50! — 4 473 H20 | 00! 0 0) OOSL 12T 2, 2481 H “

1934-01-13 22 5 13514 .58, 023 136, ... 92 279] 360! 0,83; 4, 2, R 475 H20 L3 L0 0 88 1_22. 2, 23 A o 2
| S8 _1994-01-13 2225 v3s1e 5.8 1.8 17_4_9: . | ;90| 313] 386] 091 4 ‘_1’_-___ i 479'H2O ! . Qu .)_22_' 2, 24 L e g

ez ae e I SRS P + ‘ N .

1994-:01-13 2240 13514 40 00 00 104 2 0 1 47 i ; 1 90| 211 2121 1,06 8.4 IR 525 H20 ?‘_0_0 59' . —a ) 1_1_9' 24,48 v

1994-01-13 22:48 13814 40 _Q_O __09 1 53 2 5 1 46! 430! 58 7l2 00| 88] 188/ 132/ 1,04 8, 0 37 1L 1539, H20 | L. gl 55,9 "!194 2568 K

1994-01-13 22.57 73314 40 _90 ,0,-,0,..0 61" 1 871 214] 271! 0,80 Q I .9 - RAL R 24.24 g

e R ! i PSR S i l 1 e eee

1994-01-13 23:09 73714 3.0, _‘0 00 0 29 _] 6 1.461 .. ] 86! 181] 1831 086 76 [ 5771H20 T Q. ___g_g] ,§‘_ nz 23 L]

1994-01-13: 23:18 713514 30 .0 1,9 1,43; 466; 57,412,100 85] 181] 157 0.91] 108 3_8__.8_'__._;595.!12_0 - 00 ,_..,-__04“§1£. 11z 2:,99

1994-01-13 2327 73514 ° 3,0 0._9._ 00 )43 i 86| 150] 102y 0,98 8'.8_“____7‘_ _ . 595 H20 | "___0;_.5_1 .5’ _‘!17" TN &

: i e+ ———— . ,_‘ ! ! .| . 3. l i I e — -

. 1994-01-14: 17:58 Tis1> e 00 0(_) 0,25 14 _!iZLQQQ__!Z._];Z’.M' 78{ 149] 318/ 0,50 3,6 16.512,_1_8 ~ O;necne l 0.0/ i Q 0' 40,01 1[0' 307 J s
1994-01-14, 18:06 73517 7 00 .00 o061 17 1237 ! _I _ 80 90| 134 055 32 . | _0,none Ly 00: N __Q‘~ 0. Jdos: 37 2 L

67 ,1994G1-14 18114 T35 7 07 00 00 »2‘.1*_1._1_!_64‘_' 75 47 28| 0,58 3.__’_’” L l. 0.0, _0; ALY AN ) ; k!
e e e e . - PO SR S CY S i L ) i
| 68 1994-01-14 18.27 3317 20 00 04 25, li’i____k~ i _80] 125, 289, 091 28, | .. 00, 118, 9 :
. D RO U SN NN . - T o ;
9 _1994:01:14 1839 Tt 30 00 26, 037 7 T 80183 373 .14, 28, .o 0.0, w7, A ;
OO SO B ] R, o . .
70 _1994-01-14 1851 381> 40 00 22 199 28 R i 60' 247 429‘ 1,23; 40 | L 0.0, 120, PN A
T1993.01-1471903 13wz T 50. 20) 33 199 270 138 BB Y I LT "1.30 L R 6.0, 120 NS ;
__1994:01-13 1910 +3s17 50 0.0 33 234 2 v . ..__GQL \BS‘ 2331 A3n 220 . : |00, 121 N
"T@@"i_&'?s'za 3837 58, 00, 40 207 z‘__a‘ 1347 425 753212 sa 353 372, 128, 18 186281 26 k
1993.01-14 1933 T3S S8 00 38 247 34 BR 40 s 4. 58, 242 289 137, . . . 2 3
1994-01-14 1943 73517 58 . 00 ) 38 2. 97 35 40 L 68? 271, 387| 1,40] LS . L 273 2
76 _1994-01-14 1949 7357 5 8 0.0‘_ 51.0.' 3..3* -1-'.;7« e 4_7_'__465 3051 400] 1 05 2 2 R 6 <
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Datasheet of HBF-Trailertests

Projecinr.; 88-24110/0 Material: Redmud Cakeforming angle: 188° Andritz-Personal: H.Rismer Vv Wioesenncfer -
NV L Code: REDMUD-V Filtarcloth: 2BF.08.10%0-SK27 1 GXD 35/ GKD1ES tnteralumina.Personal: P.Murgia/M Neriegn
VAAINEEI R Customer: INTERALUMINA Pto. Ordaz/Venezuela Filterarea: 2,0 m? A.Gulllermo/C Rubio's Parra .
Y.Marono/J L Lares

o1l Jam Tes- Feed- | Vessel] Prens | Press | Fine:. | Foed-| Feed- | Feed-| Feed | Feed| Fred-| Aiiow] Awtow] Filtrate] Fitrate.| Fitrate] Fitr | Wash] Pely | Poly | Poty | D-press| Sieam| Steam| Cscn LS 24z | Torrage 'u-:.m] :.lﬂi;,‘”:”'-,‘.rv
~ tme | 'ess | CFL | COU | spead| how | density| conc | Na20| FMC | lemp [ Compr [ Fitmate| flow | conc | Na20 | FMC| Poly | Type | Conc | usage] Steam | fow | temp | tme [ aLe 2y win.e! .‘.:_'.ﬂ__-"'.j__“'_{_:
MMWTT L, {an ] au~zer| Bar Bar Ba: | Wmn| mim | ym? 1 [yl *C | NmM | N | mm § 4 Vh % m | mbar | kgh °C 588 | Cyces] ng [ uiid % | o -

. . L I : ! | ; i | { ] i ) e e
77 _1994-01.18 1353 1317 07 00 00 025 16 _1.45 501. 182 | 86| 68 14| 029 14 179 | Onone| 00, 00 0 0, 489, 110 _ 2 735 "138 294 255 T2
78 1994-01-18 1402 T™s1* 08 0.0° 00 061 19 1.42: : | 88 % 0) 048 12 I 1 _Ofnone [ 00] 00/ [ 0 488 111 2 16 o302 47
79 1994-01-187 1414 mMs? 08 0.0 00! 1037 20, 143 T .4 88 82 0063 34 | 1 Olnone; 00| 00 0 O 50,0* 22 512 9.7 240 2 'l
__ _ S N S . | ; RS e ] .
80 1594-01.18 1430 75> 20 00 1,0 0,25 15 144 ; 88 170] 300] 028 02, . __Olnone | 00 00 0 0 810 " 17. "2 308 170" 285 254wl
81 1994-01-18 1439 T8y 20. 00 08! 061 19: 148 : | 88] 137] 280) 0.60] 1.0 | _Olnone | 00/ 00 O] _ 0, 812 W17 2 418 231 278 248 £e,
82 199401-18 16:22_™s17 20 0.0 08 102, 2.0. 144 ‘1 | & 102] 190] 085 46 T | _Olnone | 00] 00 0, 0. 488 116 _ 2 56.7 Xy
83 1994-01-18 183073817 . 20 00. 04, 152 2.2, 1.42, 480, 182] , 88 80| 154] 008 38| 18,8 Olnene | 00/ 0.0 0,0 88 1177 89 _ . 3a
84 1994-01-18 1639 T3sa7 20! 0.0 03 188 23 143 | { 84, _123] 132, 1,05 44 T Dincne| 00 0.0 0, 0, &4 117 ; 2
i ) i 1 ____‘ R ' [ S R ,...._.l SR s e ]
85 1994:01.187 1650 3817 3.0, 00 18 026 1.3 V.43 " TURiTT364) 388! 0350 28, b oha o.af 00, 0 5 &0, i’ € ¢!
85 1994-01-18 1657 3597 30 00 16 068 1.9 1.4l ©82; 184316, 065 20 L Onone | 00, 00, 0 O 518 122 £
[ 87 19939118 17.04 817 30, 00 1.5 106 20 143 235 181, . 82, 168] 292 085 24, 1.5.3;_____ Olnone -~ 00, 00, 0 0 %821 127 34
83 19930718 1713, 8- 3C. 00 13 150 23 145 o 83, _194] 4o7: 091, 40 . Oinone ;, 00, 00 0 6 %28 122 ac
739 199401.18 1720 -3 30 00 13 189 23 143 "7 84; 08| 391, 1,00, 82 . Onone | 00, 00, 0 0 530 122 2
90 193401.18.1823 s> 30 0.0 13 250 27 iar .88 193] 388 119 406 T Olnone | 00 00. 6 "0 865 123 1

e e ; L ! e e} et e } ! | ; e e

8119530118 1833 e A0, 06 36, 06 207 138 T T TTITTTU86; T 23| 4i7, O78iT 22 T T T Olnone TG00 00,770 0B84 127 }
92 1994:01-18 1842 357 40 00 25 111 23 135 - B4, 238] 378, 0,85 26 Onone . 00 00, 0] 0 581 12 42
83_1584:01-19 1850 517 40 0.0 23 059 1.8 153, 496 134:228] 90, 212| 377, 071 12 1397224 Ononc 00, 00, 0, "0 482 128 1 308 318 2676 182’ .'c{
94 199401-19 1857 757 a0 00, 20 100 20, 151 T T88_1e7; 3801080 10 T o&ono 00, 00 0 0 48,0 127 1. 391 404 27.0f 2C8 B4
95 19940119 1904, 1%17 40 00, 20 152 22 151 L, 88l 72| 326] 100] 20 . "Olnone, 00/ 00. O 0 126 1 429 d4x 2722 e <)
9 1993-01-19 1910 _7s7 40 00 187200 22 152 _ T %! _ 208 3721; 190 28 . anono 00! 00 6" 70128 vl oaEl 477 2676 '5 8 2l

: ‘ : T — Lo b A et o o
97 199301191919 7T 50 00 28 059 16 153 - 86, 209] 452, 073, 16 O‘Q_f.)_vgo; gg‘f 007 707 5838 12l T ;1 Mkl 2dralver po!
33 19330119 1926 ©3s°>. 50 00 28 150 20 1,52 502 136,230, 86, 267, 392/ 1,10, 1.8 140220 _ o . 070 528 1300 10 446 488 2578 T4 N
53 19920119 1934 73577 50 DO 2.7 20V 232 149 84, 238, 369, 134, 20, _ _ 7 Onone, 0.0 00 0 0Ba3 126 1] 506 5237 2863 & LR
100 1994119 1944 87 50 00 25 249 2.4 151 - 84257, 352; 1,68, 28 Oinone . 0.0, 00 0 0’540 "730 1 838 5532533 : L
TOTTI9ROTG IS ST Tt T 557700 25 2867 28 18y T T TR 398 3] 24 28 T . Opnone 00708, T 0 T0U3a87 w30+l tes el 23 :'l
70271934-0119 2000 % 58 00 38 057 1.3 151 TTTTTTgal 258|327, 0.78, 20, «‘:'- O.none ~ 0.0, 0.0 0 "o 85777133 1) 326 3520 2025 ce T
| 103719930119 2007 w351 58 00 34 150 1.8 154 546 14,1 2,15 84, 270, 365 109 12 . . Onons. 00 00 O 0 85852 132 1 45 476 22.44 200 45!
104 19930119 2013_537_ 58 00, 32 202 21 150 84 258 343, 1187 20 Oinone . 00[ 00: 0~ 0853 1317 1 513 840 220 202 2
105 _1993:01-15 2019 _v3s17 58 00 32 249 23 151 " 84| 285" 330 1,22 28, O none 00 00 0 B8F 43T T1T 36 818 197 2ed 3
106 1994011972025 ™s1°_ "58 00 30 301 24 V80 _ U T84 247 3280 123 24, | O'none , 00 00 0888 3T 7815 845 2382 206 Ly
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;. | Datasheet of HBF-Trailertests

- s g L'\\\\— Projectne.: 88-26110/0 Material; Redmud Cakeforming angle: 185° Andritz-Personal: H Riemar :\W Wiesonnclor

B ~ l—— Code: REOMUD-V Filtercloth: ZBF.08-1080-6K27 1 GKD 38/ GKD16S Interalumina-Personal: P.Murgia/M Noriega .
":\‘ :DJ_R!;U?S 1 < . ) Ny e

Ct ner: INTERALUMINA Pto. Ordaz/Venezuela Filterarea: 2,0 m? A.Guillermo!C Rubio/A Parra PP
Y.Marenc/J L.Laros

- Tes Jan,~ Test | Fesd. | Vevsel Press | Prevs | Fue | Fond.] Feea- | Feed | Fesd | Feed| Feed | Aiow| Aiiow]| Fitrate-| Fittrate-| Fitrate| Fiitr | Washi Poly | Poly | Poly | D-press| Steam| Steam| Discn e 200" l':”n;n ‘eboa ) ST

- ~ =9 k| press ! CFL | COL | speed| fow | gensny| con: | Na2O| FMC | temp | Compr [ Firate] flow | conc | Na20 | FMC| Poly | Type | Conc | usage| Steam | fiow | temp | trre ot rwau‘1 iy MonLe e

- MWTTS [ rs m aumder| Bar Bar Bar | Wrw| mdni vm? " 21 °C | NMmUNh | N[ mih ['L N \n “ min | moar | kgm °C. tec [ Cces| g ] ;> “ H

i N ' h + | ]
— N - . : I N ! I i ] _—y S . .

_ | 107 19940119 2033 Tsr7 58, 00 00 301 23 149 537 139:230 84 223 273 1)1 3.6 12,712,226} 4051H20 00 10' 06 %88 130 525 2412 L33 N
108 1994-01-19 2033 s 58 00 00 249 21 150 . : 82, 228/ 283] 1,40[ 2.4’ 12,0.2,40; 412/H20 : 00 18 0,0 %85 130 4&5 23, 26 15 2.
109 19340119 2047 T3s-v? 58 00 00 202 19 15 82, 2520 281 126] 2.4/ 11.6:2,26] 410/H20 00 19, 0 0. 388 130 1. 475 22, 26 28 K
110 1994-01-19 2054 T817 58 00 00 180 17 149 82 2290 294 123] 2.8/ 118,234 396/H20 . 00 22 0 0,383 13 v 4"9 20,7 _240_ “ }

_ b1t 199401419 2102 T35z, S8 00 0.0 1,00 14 150 | (820 2801 325| 113] 2.4f 11,1/238] 381;H20 ;. 00 221 0 _ 0. 850 130, 3;1 23 21 19 g,

T 112 199401419 2110 s 58 00 00 057 13 149 ¢ 81 308] 408! 1.11 4,2i 10,2225 379iH20, 00 28 g 0 %47 13_0_‘“ 273 24 54 a9 ) .

= . : | . ‘ e e a4 e e e

T {113 199401419 2118 T8 S0 00 00 0S8 12 149 510 139:239. 80: 2%0, 326 1,08 8.0 10,012,238, 421[H20 | 0 01 83,0 127 1..282 ggz“gi_sg’_a_a,, §;'
114 1994-01-19 2125 T3sv? 50 00 90 156 177129 o © 78, 178] 1971 1,27] 5.8 10.4;242] 420/H20 : 0 0. 534 127 1 298 310 2839 1% 4 -:1'

T ] 118 1994.01- 19 21 31 T8t 50 0'090 2.0 202 15 JASO. .78 162, 163; 125 8.0 10,0:2,30] 420,H20 _ 0.0 535 I_z_g 1 3ne 93 286 18, X
T ——— - . ; i . ! ; 1) S e e . .

S 16 193431 1972143 =37 40 00 oo 059 1_3 146 ., 78 1797 239, 008 50, 98,236 480H20 00 4.1 o . 0 523 B 127 LyoaT 228 2575 2 e
tl!’-’ 1994-21-19 21 48 "3512 a0 00 00 202 19 145 45 .79 124 115] 124 638 10,0/2,34] 480/H20 00 24 O 0* 5?8 126. o.1,.388 ATy 27 18 R
e e e e = = v e e - ; ; T G S O S U PN . . . |
118/1994:01:20 1201 ™88 0.7 907 00 024 10 134 - ... b8 61 68 02 iod—bho.Qnone 00 00, O 0 452 193 2 138 - 77 2026 443 2:5 4L,
119 _'993-91-20 1215 35 07 00 00 957 15 LI AU — Y S0, __4, 037, 22, . _Omnone 00 00 O O 48% 114 = 2 202  4'1 3059 438 Dlf I

$ ¢ e . . H —— . o - e - .. . o . . :
120 1994-01-20 1230 388 20 00 09 025 1.2 139 360 402.205 84  174; 310/ 0239, 0.8; 40,9 2,20! O'none ~ 0.0 00. [] 0 800 12860 2 167 86’ 23 412 220 aT
121 1994-01-2C 1245 *1s$ 20 00 03 061. 11 138 . | 84 191, 384 0,82 1.2 | ! Oinone ! 00 00 0 0, 80,8 128 2018, 111 28 64 425 2315 37
122 1994-01-20 12:58 ™58 20 00 00 102 1.1 108, . ) . 84! 199} 387 056, 4 o 1 Olnone 0,0, 00 [+ 0; 81,4 125 2 266 138 23 91 48.5 2.‘." < :’
__ _ D I : ; R DR ; ; .

= | 123 1994-01-20 1321 7385 3.0 0.0*- 15 060 15 131344 400,207, 94; 248, 405 0.60 30; | Ojnone . 00: 00; o 0 538 l- _‘2 31A8 ) kR4

T 124 1994-01-20 1333 v3ss 30 00 12 103 16 13 0 96 200; 344) 072 081 409 207  Onone 00 00 O 0O 345 11 2' 362 >
125 1994-01-20 1348 338 3000 11 1 150 \.6_" 13’ D - 1981 302 093] 40 . . Onnone’ 00 0.0 O 0 58 6'”7\3“_ 24 9_ é !i

- | ESESIEIA i 40 00] 23 08 T G0, T4, 331 685, 30 . omens 08 €0 b 0 887 i 2 u2 i
127 19339720 1417 3% s .40 00 22 100 15 1 1000 209, 300 0,90 2,8_":1]._77_2,0_74‘ _.0Onone - 00 _0_.'04" .o o 57~3 ) 135 2, 377, 1o

"5 1994-01-20 14 7_ 78S 40 00 20 151 16 100 207 _ 268: 1,03 78, . .._.. Onone 00 00 _ O 0 578 134 L2, 484 oL
'ffs"%sé@‘z:o'f:‘a‘f:_%‘_s_ss;;'z‘.i. 50732, 639 1371 "oz 307 427 088] 38 T Glnens 06 08T 6 EL BT, 2 w16 maesii 4l
130 1994-01-20 1447 385 S0 00 26 100 15 132 32 348 407 .2.13 IQ_Z_;A 280, 390; 082 20, 41 k) _0§. _Onone 00 CO O 0 580 137 2 417 212225 565 16 2 3
131 1994-01-20 1457 ~3s8 50 00 28 15 16 1 1_33’___*.. B 100 2730 386, 097, 30 4_«_._“___9,;‘\9!\3__'__.9 00, 0 0 593 138 2 452 297 2712 484 24 2 5;
. . L ! . ez e smeeie e |
132 1994-01-20 1511 7388 58 00 40 059 15 1234 102 345, 440, 069 22 = . | Onone 00 00 O O 603 V39 2 da7 13 2725 452 222 4 1'3
133 1994-01-20 1519 "5 58 00 3.7 101 15 1.26 . 102311 401 _090) 2.4 Onone 60 00 0 0 eo4 138 27409 192 2768 4307218 3

= 134 1994-01-20 1532 7388 8 00 36 148 17 __1_g§ 361 400215 102 278! :!75l 093] 2.8, 428 211 Onone 00 00 0 O 609 1372, 46 1 224 26,14 520 27 0 'i

[_3> 199401-23 1545, 355 58 00 34 200 17 128 T 100 293 357, 1,00] 28, ... . _Onone 00 00 _ 0 0 808 13 T2 S04 2420 2688 475170 I
N L |
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Datasheet of HBF-Trailertests

Projectnr.: 88-24110:0 Material: Redmud Cakeforming angle: 165° Andrhiz-Personal: H.Riemer /\W. Wiasonhoter -
SANNTSR R : Code: REDMUD-V Filtercloth: 28F.08.1050-8K27 1 GXO 38/ GKD16S Interalumina-Personal: P.Murgia/M.Nerioga
NERDER 72N Cust 1 INTERALUMINA Plo. Ordaz/Venezuela Filterarea: 2.0 m’' A.Gulllermo/C Rublo/A Parra o
Y.Marano/J.L.Lares
Test Satmn Tes | Fesd |Vesse!| Press | Press | Fiver.] Food | Feed. | Feed:| Fead | Feed| Feed. | Aiflow] Aifiow] Firtrate-} Filtrate-] Fittrmte| Fitr | Wash] Poly | Poty | Poly | D.press) SumLsnnm‘ Liseh | Mo | awen | “creige] ovitua ] Saver Cavel
R Sme @k | press | CFL | SO | speed| Mow | densey| conc | Na20| FMC | temp | Compr | Fitrate| flow | conc | Na20 | FMC| Poly | Type | Conc | usage] Steam| flow 'Lump 1Lme of 1) ey Wogroml Soeal o
MMTT) (R | sumbder | Bar Bar as | Umia| mm | vme " gn ‘C | Nm¥M{ NPm| m 9N gA Vh L} mn | mbar | wgm l C sec | Cycies] o3 v - L [ 3
- ‘ ] BT S = | L. e
136 1994-01-20 1812 1355 58__00_ 0.0 104 12 134 : i 95 295| 4d; 109 7.0{ 268:2.21, 480{H20 : _qo 78, 91. 0] 0 542 131 2 V298 A 160 2 83 274 020 2
137 19940120 1829 vass 58 00 00 1,52 12 131 375 40,0:2006, 96, 239 364 1,05 04| 27,612,13] 480I/H20 -P:Fl. 83 70 0! 844 131, T2 "3xel 7t 2628 204 16X i
133 19940120 1838 7355 58 _ 00 09”72_94‘"1;‘__1_..2__8«___V” ... 98] 201, 282f 105 5.4, 272,208 480[H20 | 006 47 0 0 845 130 __'_g'v _} RN '69 30,21’ 732 12' FaN
_ . e e _;,_.-+._ ' S SN L e | e e e
139 1994-01-20 18:51 7355 SO 00 00 150 1.1 135 98: 179) 255! 1,04 54| 26,8:2,14/ 531?’420 00 858 [ 0] 536! 129]’ »g. 313, 154 ’9.55' '.7,2_0Cv€.=' i
140 1994-01-20 19:00 1388 50 00 00 103 13 131 378 404 2101 98! 2331 327 1,08] 7.8 26.8/2,11| 8281H20 , C.0. 8.0; 0 0] 535 129 2, s 1607 27.38° 218 05y _2:
141 1994-01-20 1910 1355 A,_s._czvﬂg._g_ 9_.qv9._§1;_ 12,128 L1 100, 259 407] 1.11] 11,4 24 5.22\ 524'H20 ; 0.0 72 0 0 833 1251 2,27 ‘39 2634 222035 4:
. - e b i I S S L ) bt e . !
142 1994-01-20 1920 T3 41-_‘1. 1,35 s 11007 187) 257] 1,07] 120 231 227 5681H20_” 00, 75 .0 ¢ Or 53,L CJ2R 2 283, 135 28 02’ LA Deea
143 1994-01-20 1929 T35S 214 1,35, ! i 98!  117) 197: 1,08 108 243 2,187 561;H20 .90 64 0! 0x 52,9"_ 126" .2 203, 156 7 e IR l
. ; U | { 4 ! AU WD QR R SR . e . . .
144 1994-01-20 1941 735§ 30 00 00 102 1o 134 I 98] 87! 127" 067 108 22 71214‘ 6011H2O 0.0’___8.‘91_ . 0.1 __&Ql__.'!‘i_,lv&__ﬁg' . ;’_‘ 28 4'.'31_ 3084 224 D4 H
- Fiercloth changed to GKD Tela 35 ! i } i ' B | 1 | T S !
145 _1994-01-22 10.13 1358 O7 0.0 00 027 08 130 379 30.1.2.28) 94} 321» 82/ 0,19{ 02 25, 2 2,57 O‘nonc . 0_.9,'_ ;‘.‘,_0; Ngf_ -O-L_Q-L 1o, '2_. 73, 100, 20 225 J4l b |l
148 Test aetermined due t to damaged HNerclom_‘ — _-_; M | j i 1 . . : S D S S— . ‘1
Fittercloth changed to GKD Teia Trese165 ) ‘ ; . j ‘ B I __ R R o ) . ) )
147 193401-22 15:22_ 73526 0.7 00 00 057 12 125 "~ 17903{ 112; 145/ 0,83 104.4: 309 2, 4\ 0'none oo'”go_ ______ 0 0 468 190 2 332 950 2m8 M4 Il a4l
148 1994-01-22 1538 Tase 07 0.0 _Q_(L g_ge_s. 1? 1,29 o ' T 300; 104] 107 1,2] 152, D' 3Q<5 2,28: _»_O‘nonc . 00'7___'99‘_ Q. 0, 3% AN 2 162 205 322 Al DL 0 ;
. . e S e ; ] ! H | . e .- - . . .
143 1994-01-22 1553 73513 _2_:[_92 0. 7 ) "1 2 2 1@.7__”3“_8!54 :;93;_2_39; _1_g0_; MGT 2641 0,90, 98, a, _SQQ 129J~ O fone . 00 O 2 34—, ’1_96‘ 28 < 3:.5' HE 4 !
.30 _1994-01-22 1604 353 20 00 0,98 '1.:’___ f_ 100! 136, 238, 1,13/ 1010/ 305 2,28 _g’ggg_o__piq' 2, < 24289, 2 O'E £ .":
S e e e e ol | | i o e . . . !
(151 _1394-01-22 1522 _'35 8 30 00 21 9 57 }.g___[._}':'.. el 98 165! 311 093] 83, S 305 2 22, _pﬂ:g\‘ppn’f 00 0 0, 1 1795 184 2601 26 0 #
1527199401-22°1633 =351 30 00 28 143 28 7138 ' i 100t 1791 337: 1,70{ 173, 0 30,82 2,31 Oinone . 700 00 o ‘. !4,&_ 30 202 kg ~t
715_3"_':9_9;4_-‘0_‘_2_2?1_6_434 _}_&_134_7_3_(;__ 99 20 2 00 32 313.5._“_ e I 98&__1744L 349L 1.96] 164 _O 3_052:{8*- _0.none . 0, O 00 ....0 1 4 347 b ‘) 20 ’
S o NG VU SO S W S e . . .
154 1994-01-22 16:57 73514 30 00 28_9 ]‘ 18 132 ——d‘ ﬁ 244 286 0,85 92.04' 314:242 .00 00 . R 216 Pk O U '.
(155 1934-01-22 17.09 T35t 40 00 30 148 2 9 1 .32 396 297 2.49° 98-’ 253, 431' 1,43 95, 2: 309 2.41; , _00 0 0 n 35.:. L) Ak 2 :
I T '
186 199401-22 1723 ~3s76_ 50 G2 10 057 18 132 00, 276! 366, Tiis 706 T4 232 Grone . 60 00 tH L A A N S
157 1993-01-22 1733 7800 00) 32 1487 208 1337 77 T'TTTUy60) (286, 385, 1,61, 1238, 307,238 _O'none . 30 0.0 AosE e AR
1 158 1994-01-22 1742 “3s'8_ 50 00 28 229 31 138 98 266 417 1.84. 160.0° 309 . 234 TOnone” 00 O vodn: A
: . ; v —y o P
159 1994-01-22 1754 3818 57 00, 40 057 21 1317 T IOV 385 498, 554, aso N 245 T Grnone’ 00 00 (O IV LR S RS S
Filercioth changed to 28F 08 1050-5!("7 . i | e e .. ) o
160429;4_9325 0936 m™sr 07 00 OAO_AQQ" 705 l 53 404 114 160( 80 39 71 0,00 00 00 2 5‘2_ 32, waeR tlE e
16119940125 0959 31 2.1 00 08 027 07 180 —+ 88, 158, 207 0, 18] 12,8 87.5 1,684, 00 00 Io7e as praslcIllar
162 1994.01:25 1018, 31 |31 00, 18 6207 07 183 T GG FNN. 249 6,18, 11,6 1110161 0 _n_ig"np 00, 00 P TS -~ = R A PO S
e - e+ et - v o e oo g ——— . . e g e v S PN PR PR N . f
163 1994-01-25 10.42 351 40 00 23 027 06 152 395 118 160 88. 249 317» 0.33 8,2 118,4'1,6 0 none 00 00 2 127 8 P71 0t g




m

- 1994-03-04 VENLUFT XLS LA
- - “—’—'_\v H a o ‘
: N \ Datasheet of HBF-Trailertests ‘
- L :\ \ Projectnr.: 88-24110:0 Material: Redmud Cakeforming angle: 165° Andritz-Personal: H.Riemear VW Wiesenholat :
NSRS Code: REOMUD-V Filtercloth: 28F.08-1050-8X27 / GKD 35 / GKD16S Interatumina-Parsonal: P.Murgia/M Norioga e o
_.——;..\.__:’4.3_...: Customer: INTERALUMINA Pto. Ordaz/Venezuela Filterarea: 20 m?' A.Guitlarmo/C Rubio’A Parra AL AU T
Y.Mareno/J L ‘ares
- Yo DAt Test | Feed. [Vensel| Press | Press | Cine| Feed.| Feed. | Fead.| Feed | Feed| Feed.| Auflow| Aifiow| Filtrate-| Filrate:| Filtrate] Fie | wash| Poly | Poly | Poly | D-press| Steam| Steam| Discn | hin | 2acr | “sorpge: ces ia ! ‘are e
B il tme 1Ak | press | TFL | COU | speea| how | densay| conc | Na2O| FMC | temp | Compr | Fitrate] tlow | conc | NalC | FMC| Poly [ Type |Conc | usage| Steam| flow | 1emp [ time 3t ~aLn Ay [Mustaier T rai T
MWW s ] aumver | Bar Ba: | Ba | Ulma| mm | vm [ on C | N | Nmm| mW on 91 h » mMA | mbar | kgh °C e [Syeos] vy TR . S |
- - e e e 4 i | : X I : ) I i n i e , . o . , . .

- 154 1994-01-25 1059 -8 40 00 22 059 0.7 152 88) 198, 243 032; 88 i _I_ng__-J 0.0, 0.0: 0 0] 518, 129 2 187 86 2172 128 12 I 1
- — : e ; ! e ; N B i ! e s o e |
165 1994-01-25 1121 733 SO0__00 25 025 08 155 N i L 88| 294] 380} 030/ 98,1209 ] Ojnone | 00, 00 o 9 538 13 20 11 87 2308 o0l t L o

185 1994-01-25 1135 351 50 00 30 059 09 154 : . 88] 270 3121 033 8.4 . : Oinons | 9,00 00 0 O] 340 136 2 153 77 2382 LT k¢
T ‘ TR - ; 2 S - . . . . .
H | : ] | \ : ; ; —— e e L
167 1994-01-25 1234 73 _4_§ 00 25 025 08 154 208 100;1,60; 88 274' 308 0.62] 8.4i 42,1 . 418{H20 | 0,0 140 0 0 548 138 2 12 8 2526 88 172 1
168 1994-01-25 1246 7331 50 0.0 R 07 157 ; | |88 208] 243 063] 88 493 158 405H20 | 00 125 0. 0 5513 138 2 _13 64 2504 Te e D
A R e L S S | i . .
- [169.1994:01-25 1303 752 406 00 10 025 08 _12‘5. .88 265 299 062 88 40517 76, 434;F20 2, B4, 4B 246E 2aw to
U S U : ; : T S A | . . .
B 170 1994-01-25 1643 vvrs 06 00 0C 025 07 134 346 45.34. 1.80] 88 122! 161 019 C4 459 1,90 0:none 2 108 63 82 L2t :
- e ; ! | | ! I i I S N L. . V
= 171°71993-01.25 1713 Tase 2 _._1'31 ; | 92| 188 259 041, 14~ Onone/ 00 2, 158, 66 2675 4r T a ‘
172 _1894.01-25 1720 3515 , . \ 1,37, : ; . 90) 206] 2961 0,61 12 ; Oinono[ 0,0 i 2 1132634 446 a7 Ly ‘
AR L - A vod, 12 . 4! L S .
- = ! 1 | e e b Bl . e e e e , . |
- 173 1994-01-25 1738 r3s8 29 00 20 059 16130 314 462:1,78; 88] 154 2682/ 066, 18 47,1 181 _Oh\onol 00l 00 0 0O 50,41»1,‘}0' 2252 126 276 457 D4 ‘
- 1a7a 1994~0‘ 25 1747 'Js 6 29 00 20 10V 18 137 | 89| 159 235/ 0661 44 ..-;._94 none OOJ_OO 9, 0813 130 2 2595 151 JE05 AL Gt L] |
= o] | H s T - e s ) ) .
175 1994-01-2F 1808 -asre 40 00 30 059 18 136 313 a5811.72] 93] 194] 237 0.6;'{ .28 476 1,72,  O[n ng\g_g__OO 0_9‘“_._3? D 544, 134 2 248 122 GG A Lo "
176 1934-01-25 1823 -8 40 0D 27 100 18 137 ! i 89' 181] 244 071 4.2 Olnone | 00 0.0 0 0 552 134 2312 152 cl .




VENDAMPF XLS

Projectnr.: 88-241100

Code: REDMUD-V
Customer: INTERALUMINA Pto. Ordaz/Venezuala

Datasheet of HBF-Trailertests

Material: Redmud
Filtercloth: 2RF-08-1090-8%2?
Filteratea: 20 m?

Cakeforming angle: 188°

Andritz-Personal: K Riamer W Wierenholer
Interalumina-Personal: P Murgia/M Neriega
A.Guillermo’C Rubla/A Parra
Y Marenc/) L. Laros

Tes! | Feed | Vessel Presa | Prass .| Fowa. Sped | Feed| Feed.| Artiow]| Amow] Fizate-| Fitrate.] Fitrate] Fiu | Wash] Paly | Pely Steam| Dach | Ne Terrage
1me ank | press | 2L | COL Now | & NadO| FMC | temp | Compr | Fitrate] flow | conc | Na20 | FMC| Pely | Type | Conc | usage temp | Lme s ary
NS mmf s maer | Ba- dar fAa: b [ C | Nm'n ] Nm¥n| mm F N i % 'C sec | Cyiles [ Saddd
— e e e S R J
T 76 _apa| 088 22 239:3. 38, Binens 00! 135" 2 N
i s._ 93, 498, 065 28! 23 3 2. 21 _Olnone 125 184 24 4 26 4 2 2‘~‘ 3L
94; .73 498, 080 2,0{ 23, h 30. anom ‘126 \07 24, \7 <8, 5 £ 1‘::
e . - ! i ! P e - e @ . .
V8 1994~0_1 ’§ ‘2__Q7_'_'_3$‘6 31 00 20 025 186 300 231,218 98, 106 498] 0,33 1,0 239 2328 0inone 132 12 257 6 3'
181719940928 1233 Tysra 3100 18 057 20 130 ;77 231 221 94]  99] 498] 044l 08 238,238 Onene | 00 00] 1393 137 148 2 1% a2
182 1994-01-28 1238 Txsce 31 00 16 098 20 '___‘_“9_5.__ 351__19_§7_914_4_~ _la 4 248 230 _Q;.nﬂ\_c_ ..00 00 42 ~795 36; m 178, e o
| 18371994.07-2371258" 3svs. 39 06 24 058 16 130 308 2397238 ﬁ TaY; Tapbi O 8A| 24 22 136 184 FEE
184 1994-01-28 1312 >>~o 39 00 20 0.98° ‘.:.9,., ) L ,__,___9_53_ _1_25. 498 085] 18 : 138 213, 80
185_1994:91-2871325 Ty | 4l 0 ;.__9_!5, 114,498, 085 10 2 135, L A
94-31.2871342 ™53 50 007 327058 1 9«;4 190, 498] 098] 08, 239 2,35, O, “ x: 5" 138 188 22220 286 ;'
'87 199401 23 '3 59 T3 4 507 00 30 0.98, 2, 96, 185; 498 1,03 1,2. ’3.@ 2.2& i 4, 8‘213 11149 ) LN 225 23 a* 200
153 199~. 01 "3 14 11 35'5 081,00 30 150 22 L ___9_§;'_>l_72*;.__5.98 1,08 ~4 1,207, S 1498 135, 263_ CET
e e s e e iz i ; ) i . . .
189 1934-01-28 1427 ' 0.0 }.1 X 93' 2. l 129 273 235 211, 96, 135" 498] 1,01 120 24y, R
190 1994-01 8 14 4" 0.0 i 98! 71, 498 0,97 l_3_§. ,2;‘.:'1. et
. ez e st B S . e e .
199401 :n 1850 "35-;. 50 00 a7 138, 295 0,88 310, ) r\or\oJ oo' 138 27y =N
192719940131 1901 -35 . 49 00 K ,_98 111, 263 0,88 Onona . 00 E §1143.2° 138 226! . '1 2z
19371984.01-31.1912. 3 . 348 00 20 1,45 420 353 281 99 4, 362] 1,08) T Onone . 00 60 szrno 7.13a 777138 3660 2396 £47 3
4719940131 1921 s T 348 0 2.2 145 T e 3;_1 3980 1,0 _G.nons O._Og__ ;- 4971142137, 0, 138, 368" 2471 £0 2
195719940131 13 35, K ) 'g__s‘ vl sl T 367, 0.94 "O:ri‘olig_‘wob,_ L CRETENRETY 390 2480 20
19519940131 1936, 13535 4, 20,150 1% ) |26 383287, o 98] 239|345 0,87 84, __Olnone ' 00, 00 5 0‘ 68,3 1370 137 328 24,33 a4
197199401317 19.58 355 49 T00 18 1a 1.9 q8d 419 289 94' 173 3%3] 1.1\, 4 448 300 0! none OO OO 8.0 196.0 1444 137 362" z3ed’




- 1934-03-04 VENWASCH XLS HAA
Pt F"—" p—y . yo—
A\ Datasheet of HBF-Trailertests ‘
. {- A \_.X Projectnr.: 38-24110:0 Material: Redmud Cakeforming angle: 168° Andritz-Personal; H.Riemor /W. Wiesenhcler e i
N oS Code: REOMUD-V Filtercloth: 28F.08-1050-8K27 Intaralumina-Personal: P.Murgia/M.Nornega
SN2 RN Ty Customer: INTERALUMINA Plo. Ordaz/Venezuula Fiterarea: 20 m? A Gulllerme!C.Rubio/A Pana
- Y.Mareno/J.L Lares
Tes- Vatam | Test | Teed. |vensel| Press | 2was | Forer | Foed | Feed. | Feea | Feoa| Feea] Feed.] Autiow] Ariow] Fitrate.] Fitrate | sivrate] i [ wasn Poly | Poly i Poly | D-press| Steam| Sieam] Disch | ‘ic dskr | Ternage
- - te aak { ress | CPL | CTOL | speea] Yow | densty] cone | Na2O| FMC| temp | Compr | Fitrste] flow cone | Na20 | FMC| Paly | Type |Termp| usage| Steam | fNow | temp | ume of ~ass 3y
I OMMTTL, 3 ) s mber | Bar Bar Ba: tUmiaf = | y? 5 [ *C I Nm¥m} NmM| m¥m [ mbar | kg/h *C 805 | Cvcirs]| wg v5im™
SRR S SR ; b 4_. S SO
Finercioth Z8F 08-1050-SK27 . Co L | S S e oo
- [ 19871994:02-02719°31_ 358 50 04 0.0, 052 1.3 146 536 237 202 1 104, 138, 0,75 ' 0.0 oo. 344 142 17327 303 2687 s2iix oo
- [ 19571834-02-02 1950 3815 50 00 00 098 18 138 U0 _a7el_a498[ 1,29] 4, A 11335 305 2826 213 6L
| 20071994-020272009._t3s1s. 5.1, 00 2.0 150 7338 18, 448 498] 150 2.5 Aif 130 276 2742 245 6L 1o
- 2017 199402.02 3035 Tsca_ 51 00 36 1.05 33571797 3.2% 288, a11] 13| 35 21, 1284 262 2674 1aT 374 8!
[ : i I . .
- 125219930203 1208 _ms7e__ 51, 00 2.7 060 1.7, 1L3_<;,A;ga_.__1pjg;_z_._zz_; 100,°"205] 308] 1.38] 4.8/ 14, 12187 193 ¢ 4"
20319940203 1222 _Tsve. 51 00 24 10t 19 128, V" U1 209] 408 174; 52) 14 1248 0 226 £ 2
T 1204 1992020371240 13578 51,007 237 149° 20 131 266 180,236, 102. 269 368] 168] 44, 14 1288 250 O
120579340203 1739 Tse 520 00, 30, 1.02] 18 133 374 18,3233 92| 311 3851 105] 24| 18, - 0. Vo240 2% : .
120619940203 18 29 Tsas. 84 00 34 100 19 »_1__3_2 441 7. 4,2, 17, 89[ 2sﬂ 329 110] 1.2y 17 asmx:so 00‘ oo OOL Jaa; 136 127, 268 61 K
- {2077 1994-02:03_ 1842758 51 0.0 34 100 19 141 ) 88, 260 330 1,08/ 1.6 17 T122]HX30] 0.0; 03" 00 0.0 34~4{_ 136 v 266, 295 2455 287 063 4
- 208719940203 1905 s1e_ 51, 00, 347100 2.1 137 432776821590 255 331, 1.04] 12/ 17.7.2,15. T80'HX30: 00, 04 00 00 344, 136, 1 308 305 2416 267 0 4
209 1994-0203 19118 r_a}w 52 00 34 100 18 137 L TTes 258 333|100, 15 185204 254'HK36. 0.0. 06 00 00, 344 137 1 285 275 2548 254 LA
2107 193402031 1930 T35 52 00 3§ 099 20 135 335 .15.2;2_._1_1'. _ 86/ 264] 342! 108/ 10 161 207 348|H§3_0L 00, 08, 7__0_9 0.0/ 344, 138 1 284 243 26.06 248 TUL 4l
| 2117 1994-02-0319.43 3&5__452 00/ 35 100 23 135 88 272] 346, 097 16 153207 288 HX30' 00 07 00, ﬂ 344 Y38 107 270 36V 2818 51 LNl 4l
- 2127 1994026371956 tass 527 0.0 _:1.2__0_32_ 2.3 _\"‘Q. T300 8.2 87 ‘70, 3461 _372] 1,22 0.8 128 2,14, 1262.H%X30, 00, 3.7 00. 00 34, VHKEL T 1. 226 2549 233 ool 40
213 19940203 20.12_ 3513 52 0.0 34 089 2.2 148 a73, 18.0,2,08] 86, 291 345| 0,07 0,5, 14.8,2.05, O.rnone 00, 00 00 00 344/ 135 1 382 370 221 154 .01 - ¥
B ) | ; i | ! | } : ! e e
- {21471994-02:04°10:56_ns1s . 51 0.0, 00 092 18 1‘,29; 517, 19,4]2,07] 104] 207| 18] 099) 2.2) 158/1,62] 423)|H20 [ 850/ 0.7, 00; 00] 344] 148 1 425 390 746 238 Sf.‘
_ | 215719940204 11:08' m3518 51 _00. 00 152 20 157 502, 10.4[2,27] 101 201| 263 1,37 2.8 15,0192 438/H20 600 06 00 00 344 148 1 81 473 237 167, " :1
216 199402-04 11.19 ™s1s. 51, 0.0, 00 202 23, 150 51718212111 97 183] 233] 184| 32| 165/2,08] 455|H20 [650; 06, 00 00, 344] 148 ~ 1, 60 542 27:¢ 216 2a!
© 31771992 02-04.11:36 1838 51, 00 0.0 g_{sf 2.4, 1,56 528 19,8218 96) 141] 229] 1.84] 34| 16,11221 21 472;H20 ;700 08! 0.0, 0.0 344] 140 3 608 493 21C8 ' L
_ [218,1994-02-04: 11:45 73518~ S5.1° 0.0, 00 298 __2§ 153 533 193:2,19; 94| 163] 215 168 22| 16 42, 207 487,H20 ;75,0 _qg M_qp*__g_gl& 344 143, 1 64 £94 2635 D4 D
21919940204, 12:30_ 13518 50 00. 0.0 152, 1,0 151; 627, 196,233 04| 218] 228, 1,33 1,4 15.7,2,14; 474,H20 70.0. 0.7, 60 00] 344: T41 1. 435 415" 242 4
_ [ 3207199402-04;12:45_ 158, 50 0.0 00 151 20 1,54 533 19.32.20, 94, 214 240 17| 1.8 15.62.16. 477,H20 . 80, 7007780 344 T4l 1 oadfl anio2aer e i
- [ 221_1994-02-04.13:00 ™58, S0 °~.9:. 87188 539 19.4.2.14] 94| 194; 249, 1,22 6 8w4191H20 19000700, oo 344 140, 1434 a2y 457 0 KIS
222 1994-02-04:1433 188 50 00 O 156 s52 19.0/2.121 86 208 256/ 1.04 28 9. 420'H207900; 07 00, 00] 344] 138 1 398 389 2 23 o
_ [ 2237199402:04 '6:06_ts1s. 50 00 00 154’ 847 19,2227, 80) 292 246, 121 43 1571 247 aT7 HIO T80L0 T 0817 00,700 344, 137 386 3G 25l
© 1224 1994-02-04- 1803 73518 51 00 152 550 18.8 230 74 210, 281 110, 46 152 3,83 441 H20 7000 0.8 00 00 344 137’ 1 23 318 ZE ,




VENWASCH.XLS

Datasheet of HBF-Trailertests

Projectnr.: 88-24110:0 Material: Redmud Cakeforming angle: 165* Andritz-Personal; H.Riemer W. Wieserhofor
Code: REDMUD-V Filtercioth: 2BF.08.1080-SK2? Interalumina-Personal: P.Murgia/M.Noriega
Customaer: INTERALUMINA Pto. Ordaz/Venezusta Fiterarea: 2,0 m? A.Gulllerme’C.Rubio/A Parra
Y.Mareno/J L Lares
Tast Dam~ Tes:. | Feed. | Vesse Press | Poess | Fiter | Feed.| Feed. | Feed- | Feed | Feed] Feed.| Aifiow| Attow| Fitrate-| Finrate-] Fitrate] Fini | wash] Poly | Poly | Poty | D-press| Steam| Steam| Disen | oo gscr | Torragel ey sl Jarel ael aen
s 3me 2w jpress | CFL | COL | speed]| “ow | densny| conc | NalD| FMC| temp | Compr | Fitrate, fiow | cone | Na2O | FMC| Poly | Type |Temp| usage] Steam | fiow | temp | tme ¢ al 11 ary 143 are) Coral bl
| ATl [anmm| nomder| Bar Bar Bar { U'rmin mm | vm® [ [ *C | Nmh| Nmh] m¥m [yl [l Im °C m*®A | mbar | xgh ‘C so¢ | Cyces| 5 [ kil . I | [l
e . : ; ; : i ! i i ! : SR .
: S S AR : AR S T

225 1394-02-08. 12:08 713518 50 00 00 145 0.7 145 484 2080237 S5 332, 259 0.81 181 17,712.67, 482:H20 16850, 20 00 0,0 344, 137 153 21€5 6 ot
225 1994-02-06, 12:30 T¥518 SO0 00 00 145 11 143 478/ 20,6:2,57; 83] 314; 253, 0,85 2,0 13,812,468, 4321H20 ,70,0f 1.7 0.0 00; 344 136 368 2333 ‘82 L.re
227 1994-02-06 12:43. T5-18 50 00 00 145 1.2 146 474 218{251] 72| 322 263 0.93 1,0} 14.4,278] 437/H20 [ 70.0{ 1.5/ 00, 00| 344, 136 _ 188 22688 16 o2
228 1994-02-06 13:26 T3Is-e 49 00 00 146 1.9: 146 474, 22,2(2,33] 82] 38| 279, 1,0% 2,00 16,112,884, 433/ H20 6850] 12 0,0 00! 344 137 226 2255 88 e
229 1994-02-06 14:03 T3s.16 50 00 00 146 16 145/ 480, 214/2235 88] 344] 320! 1,04 12| 1691250, 429'H20 70,01 11t 0,0 001 344 137 _..265 233 £5 L 2F
230 1594-02-06° 14:30. ™3s.*3 50 00 00 145 18 143 461 2101220, 92] 68/ 338 1,18 1.4; 18,1/2,19] 433/H20 [ 860! 09 00, 00 344, 137 204 224 ‘86 . 3¢
- N r r n ] ] ] ] ' It
231 1994-02-06 14:58 T35-'8 50 00 00 1458 19 147 480 22.2{2.40] 927 358 332, 109 1,6, 18,1{2,28, 430/ H20 /650, 08 00 00 344, 137 L3 2 88 ceE . 2D
232 1934-02-06. 16 14 T33.18 SO 0.0 0.0 143 1.5 149, 504 21.0i2.34] 927 372, 330: 112 1,2) 17.712,33 447/H20 [68,0; 09/ 00 00 344 137 S, 324 2284 4 R
233 1994-02-08 16:51 7358 50 00 00 142 19 152/ 490 222:2,33; 92: 360 322| 118 20, 18,1:252' 450/H20 68,0, 10/ 00: 0.0; 344 136 289 2343 200 2,
234 1994-02-06 17:22 3s-s S0 00 00 141 1.8 150 499 21.8{211] 90 389 317 105 10, 18,1,2,68, 444 H20 700! 10;{ 00 00; 344: 136 278 2325 113 3z
235 1394-02-06 17:52 7358 50 00 00 143 21 154, 532 202.2,18; 87 396/ 418 1,17 2,1) 156'2,36 437, H20 ;70,00 10, 00 00 344 135 ), . 288 2287 200, , s
. i . ' : | P ' ! ] : v ! . . T

236 1994-02-07 11:.07 713518 51 00 00 147 17 1,57' 608 21,8, 86} 183| 149 1,40 3.0 202 i 428/H20 580; 068/ 00 00; 344 138 ~,_‘lﬂ'_“__ﬂﬁﬂ__’_ 458 242 . , 42
237 1994-02-07.12:05 713518 50 00 00 1147 20 159; 584 21.4/250] 90/ 180 143, 143 2,4 1731313, 442/H20 ' 650! 08 00/ 00| 344 138 1 485 ABO 243 I3z 45
2331 1994-02-07 13:28. 73%.18 50 00 00 146 18 157 582 21,4250 838i 205! 139, 1,18 2,2 177 467|H20 ' 650' 06. 00 0,0 344, 138 A7 an FEIRE N 45
233 1994-02-07: 15:24 T3s518 50 00 00 146 168 159 591, 20.6/12.49] 84, 198 150! 1,11 23 1841 461/H20 ;700| 07 0.0, 00| 344 135 1 404 A2 236 227 LR
240 19920207 1552 3514 $1° 00 00 147 19 157 591 206262 80; 188/ 155 1,05 29 189 " 455{H20 | 65,0] 08, 00, 00 344 134 1 385 392 2425 M E 4L

. . ! i i i ; i l ; I i e ot e e
241, 1994-02-07 17:38 Tas-:s 50 00 21 148 1.8 158, 587 202 821 357, 343 0,79 168! 21,012,62 O'none | 0.0 00! 00: 00| 344 134 AT L 451 27 284 L]
: : ! ; ] ! ; 4 ] ! ; ) v e .

242 1994-02-07 17:55_ 73518 50 0.0 20 48 21 159 §/4, 21.4;3.10{ 80; 330; 340, 090 1,4/ 20,2!13,04] 171 Lime | 00 0.2 O.AOA;'__Q,Oi 344: 132 1 82 53¢ 236 37 L5y
242 1994-02-07: 18:07 13518 50 00 24 148 24 157 597 210 | 80 377 369 1,08 1,0, 20,8/4,14] 292/Lime | 00! 04 00, 00, 344, 134 1 52 530 241 Sv’.‘;
244 1993-02-07_18:23 3514 SO 00 26 147 24 1,52, 595 20,6 | 781 370 393 114 1,2, 20,6{3.88 323[Lime | 00/ 0G4 0,0, 0.0 344 1) 1,838 820 268 66 4
235 1994-02-07 18:3T7 T35-33 50 00 24 147 26 145 548 20,2 78! 408 418] 1,05 1,0 193¢ + A83'Lime ! 00/ 06 00 00' 344, 134 1, 537, 524 276 200 £ -‘
245 1994-02-07 18:51 735.13 5.0 00 22 147 22 1,52 557 21.0,3.24] 78 395 400 0.56 1,2] 20,0/3,82 229:/Lime| 0,0/ 03 00 00 344 1§i~ 1, SC 495 265 5L . 8(
247 19940207 19:03 13s1s . S50 0.0 22 147 22 157 543 22,0{3.16] 80; 364( 374 093] 14/ 210:369 120;Lime| 0.0 02 00 0,0 344 133 V51 81t 256 18 348 5:]
248 1994-02-07 19:19 Tas1s 50 00 23 194 23 151 512 220:3,23] 78 3768, 385 1,09 1,70 2001324 197/Lime , 00 0.2 00 00 344 133 1 (56 585 2% T4 . 42
243 1994-02-07 1930 7358 S0 00 22 243 28 151 554; 20,0:13,33' 78; 2352 377 122 16 17.7 250:Lime ; 00, 03 D,-O_'__ .9-9‘,.93.-.‘.‘..-..‘33, _..1,.62.8, 620 27t L4n .4l
250 1994-02-07 19:42 T33.28 50 00 22 297 29 154 S38. 210287 76 2351 2360 1.3 1,7° 21,0408 261 Lime . 00 03 00 00 344 132 y G618 834 272 82 326 ) '.’]
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Datasheet of HBF-Trailertests
Projectnr.: 88-24110/0 Material: Redmud Cakeforming angle: 165° Andritz-Personal: H.Riemar W. Wiesaenhofor /"I b
T oo —T"‘—_L Code: REDMUD-V Fittercloth: zBF.08-1080.5K17 intaralumina-Personal: P.Murgia/M.Nenega
VAN Z Customer: INTERALUMINA Pto. Ordaz/Venezuela Filterarea: 2,0 m* A Guillermo/C Rubio/A Parra
Y.Mareno/J.L Lares
Tes: Catm Tos!- | Feed. | Vessel| Press | Prens | Fiter. | Feed.| Feed- | Feed:] Fesd | Faed| Fosd.| Arflow] Aifiow| Fiftrate-] Fiitrate.] Filtrate] Fittr | Wash| Poly | Poly | Poly [ O-press| Steam] Steam| Diseh | e | aiscr | Torrnge] res2un'l Save) Zarel oo
as 2ma B | oress | CFL | COL fspeed| fow | density| conc | Na2O] FMT| tamp | Compi | Fiftrate] flow | conc | Na2O | FMC] Paly | Type |Temp| usage] Steam| flow | temp | ume of mass ery Nestrel Sceaf e
MWTT.2S [ mm] auroer| Bar Bar | 8ar | Vmin|{ mm | ym? N @i *C | Nmm | Nm¥m| m¥m gh 9N Vh ‘C | mA | mbar | kg *'C s0¢ | Cycon] np ng/min % f o Vo

. _ ’ L J b ‘ i ; e e e

| tests wath fiteraid Ca2A1I? | : ‘ ; : i | i 1 i j§ | B I ‘
251 1994-02-09.11:28 ~35:¢ 50 00 22 147 19 151 532 21.4/2,71: 78/ 341] 336 080 1.2/ 206/272 Ojnone | 00] 00 00 00 344; 138 _:’y_e 24‘ 25 2'“' R
252 1994-02-09 11:42 73518° S50 00 24 147 16 1,47 503 22,2:288/ 76/ 361] 359 0,89 18/ 20,1/12.68] 61/Ca2AL 400 0. Q0. 09 344 1137 L8 252 239 3% 2L
253 1994-02-08 11:53 1518 50 00 2.4 147 1.6, 141, 444, 18, §73.35, 73| 375] 378] 087 1.4, 21,0[2.62| 140/Ca2Al 40,0, 0.3, 0,0, 00 344, 138 T4 258 a:
254 1994-02-09 1204 73518 50 00 28 147 17 1, 43 468! 18,9 2,69, 70! 403| 404) 0.87 1,8, 19,8/2,86] 317/Ca2Al 30,0/ 0.7 00; 00 344 138 286 _2§.§. 2y

z - L - 1 S e e e e

255 1994-02-09.15:04 T35+ S 00. 0.0 146 1.2 1.42: 494 21.0;2.72‘ 68/ J18) 284| 0,651 2.0 422/H20 [ 89.0] 12, 0.0 00; 344; 143 1 248 230 26,1 234 27
256.1994-02-09 15:34 T3 S0 0,00 0.0, 1,45 1.2' 1,40, 481} 22,2 |__70] 338] 360| 0.90] 2.2] 17.82,88] 478|H20 | 70,0 .87 0.0, 00, 34,4, 140 1.2 211 288 87 2 5‘
257 1994-02-09.19:55. 13518~ 51, 0.0, 00. 1,46, 1.7° 1,38 438] 22,6/2.13, 83] 390] 404] 117 18] 17,7]2,42] 479/H20 | 780/ 18 00/ 00} 344 135 1 214 212 259 26 3 23
258.1994-02-09:20:10. 13518, S.11 00 0.0 1,46, 1.7, 143! 528! 2221224] 92; 2359 2387 1,18 1,8] 18,1[2,52| 480]H20 {880/ 14 00. 00, 344’ 133 236 i , o
259 1994-02-09:20:26' ™86, 51 00, 00 146; 1.8 122{ 228 21.8{251] 92! 419 475 1.26 1,81 17,3[2,41] 480[H20 !90.0{ 15 00, 00; 344. 131 26
260 1994-02-09.21:36 1518 51 00; 30 148 23 1,18' 155 20,81253; 93| 489 498/ 1,89 1.4] 165/3.14| 480/H2C (900; 45 00, 00 344, 131 2 16 76 . ., s
261 1994-02-09 21:58 Ts1s St 00, 30 062 12 1.181 1471 20, 7]2 61 88! 339] 328] 1,221 1,8 18.1 480[H20 90,0, 58 0.0 0.0 344 135 2, 133 682 297 13 9 R

1tests with 20% sand in the feedtank | ] ! i ! ; . e -
262 1994-02-10 00:18 7358 S50 00, 32 150 14 124 309 2 0 2, 45' 84 370] 400] 1,47, 1,4 214,248  Oinone | 00 0.0, 00, 00 344 141 1,3 205 M_"p_? 23 6 3. 12 T2k
263 1994-02-10 0033 ~3s8 50 OV 32 150 15 128 339 206 2,44’ B8] 351 395! 152, 2,0 208/2,80; Ojnone ; 00 00 00 00 344 140, 1 ___25'” 223 27,8 231" 3z
264 1994-02-10 0044 -3s's. 50 O0C 16 150 1.4 126 340 210:234] 88 302| 330, 190 2.2 18,812,54| 360/H20 (350 12 00 00 344 139 1 _2_;!,5.”__2_18 284 ¢33 27
265 1994-02-10 0056 355 S0 00 08 150 1.4 126 318, 21.4 2,50 88: 490 180, 220! 20 18,1273, 360H20 /350 1.2, 00 00 344 1354 oS 203 27 222 2.5




6. Graphs:

Graph 1:
Graph 2:
Graph 3:
Graph 4:
Graph 5:
Graph 6:
Graph 7:
Graph8:
Graph 9:
Graph 10:
Graph 11:

screen analysis

effects of variing feed concentrations and vessel pressure
dosage of lime to the red mud

comparison between RM/RM+lime/RM+sand

blinding from the filter bag over filtration time

polymere usage

comparison between RM/RM+polymer/RM+wash water
change of throughput over soda content in the feed

effect of feed temperature over the throughput

efffect of throughput over the fiitration pressure

comparison over long time test between moisture/threughput/
air consumption and feed solid
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CVG-Interalumina/Venezuela
screenanalysis from dif. RED MUD samples

weight (%)
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Graph 1




CVG-INTERALUMINA/Venezuela

Throughput as function of feed solid
Filteraspeed 0,5 to 3 RPM,sample Red Mud

throughput (kg/m2h)
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Na20c¢ 20-21 g/l in the feed
feed temp.=80-104 C
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Graph 2



CVG-INTERALUMINA/Venezuela
RED MUD

Througput as function of pressure

throughput (kg/m2h)
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/‘/ o -

400 - — S

300 - P / "’:,4“ .

- p ,,-————"'"”/
200 e s e .
100 - e e
i
0 ;
0 1 2 3 4 5 6

vesselpressure { bar)

~+—~ 1.feed Na20=40 g/l —— 2.feed Na20=13-18g/F"*~ 3.feed Na20=55 g/I
—=— 4.feed Na20=58 g/ —=— 5.feed Na20=23 g/I -+ B6,Feed Na20+17 g/I
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Graph 3




CVG-INTERALUMINA/Venezuela

throughput as func. of feed temperatur
pres.*5 bar filterspeed = 1,6 RPM

throughput {(kg/m2h)
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CVG-INTERALUMINA/Venezuela
RED MUD

throughput as function of soda content
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Graph &




CVG-INTERALUMINA/Venezuela

throughput as function of operating time

throughput (kg/m2h)
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Graph 6



CVG-INTERALUMINA/Venezuela

TESTS WITH LIME
throughput as function of limedosage

throughput (kg/m2h)
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Graph 7




RED MUD
comp.between RM/RM+lime/RM+sand

throughput (kg/m2h)

CVG-INTERALUMINA/Venezuela

700 —— -

600 - L
500 - T
400 -
300 -
200 -
100 -

0
feed solid {(g/1)

only Red Mud - Red Mud + lime
>  Red Mud + filteraid > Red Mud + sand

Na20c 20-21 g/! in the feed
feed temp.=80-104 C pres.=5 bar 1,5 RPM
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Graph 8



CVG-INTERALUMINA/Venezuela

throughput as function of polym.dosage
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CVG-INTERALUMINA/Venezuela
Red Mud
comparison RM/RM+polymer/RM+washwater.

throughput (kg/m2h)
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Graph 10




CVG-INTERALUMINA/Venezuela

throughput as function of moist./airc.
vesselpres.»5 bar, disksp.*1.5 RPM

moisture (%) aurkonsumotuon (Nm3/l dry RM)
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Graph 11



7. Recommendations:

Evaluating the findings of the entire onsite test work the following summary
can be made resp. the following filtration equipment/plant can be
recommended.

e 4 As a first series of tests the standard hyperbaric filtration process was
applied that means pressure filtration without cake washing, without
additives and without application of steam. it was found that
reasonable specific filtration rates could be obtained at S bar
differential pressure in the cake forming zone of the filter.

Close observation of the process resulted in the conclusion that it is not
required to apply the same pressure of 5 bars for obtaining a residual
moisture of 25 % weight approx. A max. pressure differential of 2 bar
turned out to be sufficient for cake drying. With 5 bar in the cake
building zone specific capacities being 4 times higher than on vaccum
filtration could be obtained (see graph 3).

Evaluating graph 8 we find that feed concentration and soda content in
the feed are influencing the results remarkably. Increasing feed density
and iow soda content gave the best filtration rates and lowest
moistures. In graph 2 e.g. we find that at a constant soda content of

20 g/l the increase of the feed solids from 300 - 500 g/t provide double
the capacity.

In connection with this >asic tests also the influence of the feed
temperature has been checked. Graph 4 gives a summary wherein one
can see that the capacity can be increased by 100 % by rising the feed
temperature from 55 - 90 C. The same effect was noticed by
increasing the temperature from 75 - 95° C.
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Filter cloth blinding due to the extreme finess of the red mud particles
was observed during constant operation - the results of this test series
are shown in graph 6. This curve shows that a decrease of capacity in
the range of 30 % over an operation of 6 hrs was measured - seen from
this figures a 4 hrs intervall for fiiter cloth cleaning must be
recommended for the full size installation. Filter cloth cleaning also can
be done during operation up to a certain extent without stopping the
filter.

influence of additives:
Various additives such as lime, polymer “filter aid” and sand were
tested.

L Lime - in graph 7 a remarkable increase with concern to specific
capacity can be noticed under addition of lime. This curve shows a
peak at a lime dosage of 40 kg/t RM which means that higher dosage
rates than this optimum would change the resulits to the worse.

® Polymer of the type HX300 as it is used by Interalumina in the
thickeners was added to the filter feed at a certain, optimized
concentration. The effects of this polymer addition are shown on
graph 10, wherefrom it can be found that the specific capacity under
addition of polymer can not be increased compared to the results from
filtration without polymer. However - from graph 9 we see that at a
dosage of 60 g/t RM the optimum can be found with regard to polymer
addition.

L So called "filter aid" also was added on request of the plant
operators - however, no positive effects could be found as it is shown in
graph 8.

L The normat procedure at Inter~''iminas operation is to separate
a sandy portion from the red mud before thickening and washing in
order to avoid plugging of the thickeners. As this sand in any case will
have to be disposed, it was obvious to run a serie of tests with a
mixture of this sand and red mud.
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* Filter cake washing

It was found that for the actual cake drying a angle of not more than 30°
is required in order to obtain residual moistures of 25 % approx. This
short drying angle means that the remaining part of the possible drying
zone can be used for filter cake washing. Not only high recovery rates
for soda and alumina are the results of this cake washing but also
specific air consumption and residual moisture can be reduced by this
means.

in graph 11 several test points show the influence of variing feed solids
concentration at constant vessel pressure, filter speed and wash water
amount. As a general conclusion we see that increased feed solids
correspond to low moisture and low specific air consumption.

8. Conclusions

Only testing the filtration behavior of the red mud over a certain period and
taking all possible material variations into consideration enables us to find a
well based layout for a commercial size hyperbaric disc filter plant. As such a
basic layout the following figures can be calculated:

Specific capacity: 400 kg/m?, hr dry RM

Air consumpthion: 300 Nm*/t dry RM

Wash water: 0.5 m*t dry RM, 90° C approx.
Vessel pressure: 5 bar

Filter speed: 1to 2 RPM

Feed temperature: 90° C, approx.

Feed solids: 500 g/l

Soda content: 20 - 30 g/l Nap0
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Beside the fact that only the tested Hyperbaric Filter System with the
specified equipment parameters provides a feasible, proven technology to
filter red mud to a moisture content of 25 % weight approx. it must be
mentioned that

> only red mud with this moisture content can be disposed on a standard,
unsealed disposal side without requiring any safety measurements
conc. possible environmental damage.

> the filter cake with 25 % moisture is handlable on conventional
transport systems like belt conveyors for the reason that its nature is
not thixotropic anymore.

> caustic soda out of the disilication product can be recovered during

hyperbaric filtration to an extremely high extend which makes the
hyperbaric filter system a very feasible one as well.

MASCHINENFABRIK ANDRITZ
Actiengesellschaft

P
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/(/ —a

i /E Stemlechner i A H. Riemer
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