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Preamble 

The test work with the ANDRITZ HBF-Tra;ler was earned 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 te5t work with 

the Andritz-Laboratory Hyperbaric Filter 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: 
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1. Introduction: 

Red mud, the waste product of alumina plants. contains considerable 
amounts of solids and sol:.Jble 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 critical 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 problems 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 th1xotropic characteristics was 
obtained, meeting esser.t1ally the original cond1~ions set forth 

Mid 1993 CVG INTERALUMINA reque!>ted suppliers for pressure filters to 
submit offers for pilot-plant tests. Late 1993 CVG INTERALUMINA reached an 
agreement with Masch1nenf abrik Andntz AG to conduct a series of tests at its 
plant in Puerto Ordaz/Venezuela. 
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2. Material description and testseries: 

2.1 

2.2 

The present red mud separation with up to seven wash-stages at CVG 
INTERALUMINA offered the privilege of testing the wt1oie range of 
alternatives for red mud filtration with the approximate f 1lter feed conditions as 
described below_ 

Settler: 

Caustic concent:--ation = 100-120 g/I Na20c 

Solids concentration = 200-400 g/I RM 

Wash water at filtration = 0-4.o m3/t RM 

Additives = nil 

Test runs from 160 to 169 

Second wash stage: 

Caustic concentration = 40-60 g/I Na20c 

Solids concentration = 300-500 g/I RM 

Wash water at filtration = 0-4.o 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 

Solids consentration 

Washwater at filtraion 

Additives 

= 20-30 g/I Na20c 

= 300-600 g/I RM 

=0-1.5 m3/t RM 

= nil 

Test runs from 1to3.145, 147 to 159. 177 to 190. 198 to 201. 

225 to 230. 231 to 235. 236 to 241 
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b) Caust:c concentration = 20 g/I Na20c 

Solids concentration = 500-600 g/I RM 

Washwater at filtration = nil 

Additives = 1 - 4 % CAO/RM 

Test runs from 242 to 250 

c) Caustic concentration = 20 g/I Na20c 

Solids concentration = 450-500 g/I RM 

Washwater at filtration = nil 

Additives = 0.1 - 0 5 %/RM 

Test runs from 251 to 254 

d) Caustic concentration = 20 g/I Na20c 

Solids concentration = 300-350 g/I RM 

'Nashwater at filtration =0-1.o m3/t RM 

Additives =Sand 

Test runs from 261 to 265 

2.4 Last wa.sher: 

a) Caustic concentration = 10-20 g/I Na20c 

Solids concentration = 200-550 g/l RM 

Washwater at filtration =0-1.2 m3/t RM 

Additives = nil 

Test runs from 65 to 92. 93 to 117, 214 to 218. 219 to 224 
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b) Caustic concentration 

Solids concentration 

Washwater at filtration 

= 10-20 g/I Na20c 

= 300-450 g/I RM 

= nil 

Additives = Polymer 

Test runs from 202 to 213 

2.5 General Conditions: 

a) Mud analysis (chemical} typical 

Fe203 = 41 % 

Ti02 = 4 % 

Cao = 1.5 % 

Si02 = 18 % 

Al203 = 18 % 

Na20 = 4,5 % 

b) Mud analysis (grain size} 

average of three sample 

Wet screen analysis accumulative 

+ 106 ym = 3 % 

+ 90ym = 4 % 

+ 63ym = 8 % 

+ 45ym - 10 % 

+ ~8ym = 11 % 

+ 25ym = 12 % 
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+62ym = 1 % 

+44ym = 4 % 

+31 ym = 12 % 

+22ym = 27 % 

+16ym = 43 % 

+11 ym = 60 % 

+7,8 ym = 75 % 

+5,5 ym = 87 % 

+3,9 ym = 94 % 

+2,8 ym = 99 % 

c) Sand & Mud (grain size) 

Wet screen analysis one sample only 

-600 ym = 100 % 

- 300 ym = 99 % 

- 150 ym = 96 % 

- 106 ym = 93 % 

- 53 ym = 82 % 

' 
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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 = 

3.2 Solids Concentration: 

(M-M1):Mx 100 

weight of original sample 

weight of dried sample 

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: 

g'I 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 A1203 on all plant liquors 

4. Test equipment: 

Andritz provided a two square meter (2 m1
) 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) Disc filter, one disc, 1.4 m diameter, 2 m1 filtration area 

b) Pressure vessel, 2.5 m diameter 

c) Cake discharge unit (double gate discharger) 

d) Conveyor to transport filter cake from the discharger to a point just 

off the trailer 

e) Additive make-up and metering system: 

f) One progressive cavity variable speed slurry pump 

or one variable speed mohno pump 

g) Two (2) air compressors 

h) Water booster pumps for wash down purposes 

1) 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, natur:; itself limits the maximum filtration 
pressure (8 - 12 psi, < 1 bar) of conventi2'.1al 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 system is a 
"control disc" or rotary valve. Slurry is pumped into the trough (SO% 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 ar 1J 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 

f' ;sqr. '11 of HI 
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A theoretical 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 results from 
SCHUBERTS 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. 

5. Test results: 

Survey over the test results: 

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

Test Nos:4 to 21 (feed:solid 212-303 g/I Na20c 46-55 g/I) show the influence 
of the vessel pressure and the disc speed. 

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

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

Test Nos:65 to92 (feed:solid 387-501 g/I NA20c 15-18 g/I) st1ow results by 
low soda content in the feed 

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

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

Test Nos:145 (feed:solid 37~ g/I Na20c 30 g/I) one point with a different filter 
cloth Tela Tresse 35. 
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Test Nos:147 to 159 (feed:solid 386-396 g/I Na20c 29-30 g/I) show some 
results with a corser Filterbag (Tela Tresse 165) 

Test Nos.:160 to 169 (feed:solid 205-404 g/I Na20c 100-116 g/I) show some 
results with high soda portion (114 g/I) 

Test Nos:170 to 176 (feed:solid 313-346 g/I Na20c 45-46 g/I) show some 
results with a soda portion van 45 g/I 

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

Test Nos.:191 to 197 (feed:solid 420-493 g/I Na20c 38-43 g/I) show the test 
runs with steam 

Test Nos.:198 to 201(feed:solid335-536 g/I Na20c 17-23 g/I) show washing 
tests by 5 bar vessel pressure 

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

Test Nos.:214 to 218 (feed:solid 502-533 g/I Na20c 18-19 g/I) show some 
testruns with high feed concentration 

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

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

Test Nos.:231 to235 (feed:solid 480-532 g/I Na20c 20-22 g/l}show the effect 
of the throughput over operating time 

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

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

Test Nos.:251 to 254 (feed:solid 444-532 g/I Na20c 18-22 g/I) show some 
testruns under addition of filter aid. 

Test Nos.:255 to 261(feed:solid147-528 g/I Na20c 20-22 g/I} show some 
washing results I resp. the washing efficiency 

Test Nos:261 to 265 (feed:solid 309-340 g/I Na20c 20-21 g/I) show results 
with sand in the feed. 

' 
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21 1994-01·11 1830 ~lS-5 4,0i 0.0• 0,0 1,03 1,4' 1.30: 98i 304[ 3531 0,82 8,8 54,0!1,97' 01none 1 0,01 0,0 0 0 56,1 121 -~-~~---_"-~~:~~.~-.-~7.T-~.-~5~'.H 

I ' I ; : I 



1994-03-04 

/1\\ 
r~hrzh 

~H~· ~"'"" Tnt· 

Projectnr.: 8&-24110!0 
Code: REOMUD-V 

Customer: INTERALUMINA Pio. Ordaz/Venezuela 

VENLUFT XLS 

Datasheet of HBF-Trailertests 
Material: Redmud Cakeformlng angle: 165° 

Filtercloth: Z81'-0&-105().Sl<2710KO 3$1 OK01es 
Fllteraru: 2,0 m• 

r..a. \'es.ell Pren I Pren F-1e·· I Fffd· Fff<I. I Feed-I Feed I feed I FMd·l A•'"-1 "•'"-I F1nra•I F•ltr•t•·I F1nra1el F.iu WHh Poly Poly 

AndrlU·Per1on1I: H.Riemor 1W W1esonhcfor 
tnteralumlna·Per1on1I: P.Murgia!M.Norloga 

A.Oullfermo/C RublOIA Parra 
V .Mareno/ J. L. Lnros 

f ~' .! I 

·-/~-.. ~.: -~- -~ .. ; ... ! ... 

Poly Q.p•eHI S1eaml S1Hml 000<:"- ~ ... o 4 ''., I .,,r~•r--1 ·•' , .. ,, t .:'~~: ·'·~~ 
111~ tan9t prn1 CFl COL '~ t~ d•!'\t.1ty :o'1i; Na:'O f:'MC t•,.,P Compr F1rtrate flow cone ~~120 I FMC Pol T pe Cone ~•• 1 S~••m r1CM' temp l•"Tlt ci• i-•H __:_:i._ L··•-.,~ ..... , .·,_:!. •: ~-~'. 

"'"~'.:J J t\~ mm !'\u~t>er Bar &r &r u:••h"'I m11'\ Vm1 g1I g/1 •c Nm1hl Nm'/t\ m1/h gll gll Llh iv. rn•,, mb•r kglh •c W'C CyC·ftl •g •ip ... rt, 1" I ; ! 
1 

22 1994-01-12'1&35 ~~ .. ~~.o ~_"T(_-~.?~: .!-~=~]~~:.:_2:s(s~_,?:1:~i__ 94! 281!~ r:osl=-41i·ao.fT~[--~oneL~:-o~--~~.~~- ·:.-~:~~-~~z.;:;:_:.-~~( 2: 14.s: 
23 1994-01-12· 16:44 .:~~~Q._ _!~ 9_.~?. 1.LJ..35~- _ . ______ • ~r!! 3391 o,541 _s.oi 59,!l_Ll~~~---'t~~"-'-L o,.Q;__ . .Q.Q. --~ _ QL 47,e. _ 1~?. 2. 16. 
24 1994-01·12 1704 ·s~a 3.0 0.0 1.3 0.99 1.4 1.38 ~~ 293i 0,60j 9,41 57.8~9, 0 none· 0,0 0,0 0 0 50,8· 121 2 20.7 

t?I:: 1994-01-12 1138 _:~~~~.o ~~[-~:To~_-~.s1:~ !,2~ 1JI __ .. : ___ - ao; 246! 2831 ~-~Lo:SS.:-3.~L~L:=o~no~_:= Qp;_·_ .QLo~. _a:·· __ ].JO.a~·.J~i: 2: 23.a: 

76 '". I'• Ir. . : '~ : •I ,I ~ ~ ' 

e:i' 2\Hi .j ~} .• ;, 

,·o!°I 2e ~· ~ ~ .• f 

·129 26 i• .:e ~' • ~. ~ 

-:-c=-c,.-,,,,-,.,=-c-=-:='"---------------- --- - .. - - -- - ---- ___ __! --- • - ______ .,l._ - i _J_ __ J_ __ l _ _l._ - -~--1 -__ J ______ • -·· ···- --~----+.· - - -·- . . . . . 
26 1994-01-12! 18:03 rs~a 4.0 0,0 2.8 0,25 0,9· 1.38. 329 56.9' 2,02. 761 261 2641 0,39 4,41 56,5 1,99 0: none 0,0· 0,0 0 01 50,4• 123 2 14 75 27 02 55.6 : c<.i .. 
27 1994-01-12· 1905 r~·• 4.0- o.o 2.9 0,25 1.~ 1.36_. · 1 1011 269 4041 0,97 2.21 59,4· 1.87• O none 0,01 0,0: O· 01 52,81 123 _____ 2 ___ 19---,W-2'i"i""e:i ~· ~ &e ' 
~~ • 1994~1-12, 19:14. ~~1~.Q._Q._~ .. ~2_.61_ -~~;_._1_,?41 __ -. -.~ __ -~- · 102/ 234 353i 0,74 1,8i 58,8u,!_1_. O:none+-?.'2!_Q..Q... ... .. o! Mm 123•-·- -~ _ .J.5. _ _!~6._ 20.f-~~.-.:!:- ~ '/ 
29 1994-01·12 19.24 ~SS•4~-~~--~.2. )_.Q?_ ),~ -~·~..;_ __ ~ ·- _ ~-_J 102i 242 3211 0,84 5.0;_~~·~L~~~-~;_ _Q 1 nono ;_.QJ)~ Q.Q, _ .. O;. __ ~-!.~~. J. 30, 159, 27 5 . 67 u.: :~. ·. , 

=~2-~~~-=~~~~-- 4.\-::~·~~~~,?: ::~~-1~9~ ~~~~:-=~~:_-5~-:~~ .. =~-1~ 2111 278 o,ao ~2!~]-~·~-2i~-ofoneJ_=~·~:.:=·~:~:::·.:r-::~\=~~~: 2: 34.8: 1a4. 27 (j o.: 7:::: .- . j 

I
_?~- 1994-01-12 20:00 ~~,. ~....2..-~---~2- .Q,2?. -~'~ ~~0~_3<?6. ~I·~.-~Q!-~. 348i 432i ~,!!!-~ 57,4! 1,~~-~no~L~Q •.. _O_,Q. ____ .Q. ... ~ 59,~- ~.-3. . -~~ H>, 102. 26 ~ . 6'.2 : :.~ •. i 
_32~-01·~2027 • .!~_.!~--~9 __ Q.,Q__~.~ 0._5.9. 1_..~--1.:..~----~ _ .. _,H _ _.!. 761 311 385 0,81 4_,~ 58.7j1.82;_ __ .QJ.~L_O.o __ ..Q.Q.. ___ q; ___ .!;_59,5i_1_2~. __ 2, _21, 109, 287 .c.Ht 

= - -~ 1994-01·12 2058 ~s~1• -~Q • ....Q,~--2~ •. !·~. lc~J~?~ _ _?()3. ~9.4. 1,.!l?i_8ol_~~-~-~:--~-~&.L~ -~lnon1 ._._Q,2_ _()._D. __ o_ .. _ 01 58J_. __ ~_3. 2, 19,5, 104, 2F. 6 , ~lj 4 _ §- >99<-<>•·•U! ,. _ ~'" s.o OL.2,U-?'. '"~-~"~''-·. ~- .. ·- _: 801 ''" ,... '-" '"·'' su: 2.07; •; '·""'-~'·--'-"· __ o,_ __ ~j_!!,.8,_ _Jl.•. >. ''-'. "'· '" . '" '---L I ~ I __j__ I I L I ! I 

= 3S 1994-01-13. 17"50 n~1• --4.r~ff_._£:19-~_i,2-1.43: 392:-so .. f2.~ 84! - 1921 31~0.42 o~=55.3J_.2;~--=--:oinone ._J~:~Q;f~ ~--~ 6i--~~=-_4s~1C:m: . ~'. 20.3: i.11: ;i; c.:: r.: !I 
J6 1994-01·13:1801 T~1•' 4,0· 0,0 2,6 0,59_..!_.~---·---~- 84• 202 331 0,58 3,0____J_ ___ .! _ _Q.j_'!~.! . .L.Q....Ql.._Q,~---~--~--1~-~ •. 2, _29, 156, 267 ,€·IC. 

37 1994-01·13: 1812: Tl5-14 · 4.0 o.o -~~ _l,~~--~ ·-- ---t 361 178 299 o.a. 4.Bi ___ ; __ __j_ _ _D~~ .... _Q.Q.J- .. Q,Qi_ ___ .2.,. __ ~1 49,G: ___ gQ. 2. 36.3. we. ;>6 32. '4.& 
~~ 1994-01·13; 1825' ~1· . __ 4,0 0,0' --~ Q.98 _ _!2.; __ 1_.E...__ --- ~- ' 881 185 23e 0,67 ~----!.. --l-~~Q_J._Q.,Ql.__I.2..i_ ----~i - 01 50.~--~1. 2, 28, 149. 28.2 )1 3 
39 1994.01-13. 18:36 ns-1• ~~~~-~"o· -1.2<>+ ·"~· -~ ....• __ , ____ _)_ -~~ 306 o,97 ~~. __ •. __ i .. -.Qi~~~ ;_ Q,(), _o.o; ___ .Q; ____ .Q~Ui ... 111. 2. 39,4. ~19, ;:s 4 f•i 4 

~.~ 
( .. .. 
··-' 
~ft 

~ 5 
(~ 

'. ... 
40 1994.01-13'1847'._~~-~-~o __ 2.Cl_.~.~L . .:...,~'t-~~-- ... -~--1...EL~346 o.63 7,4L-~. _;_ ____ Qi_no_r:i.!+ .. o.o;.!J.o •. o, ___ Qj_5~~1 121. 2, 42.&, 23!:, ieJ -:;.:2 

411994-o1=1319o:i. -ns.1• ~ --w o.o- : 4:o: .Q-~~ :1.~:-_1_:!_i~_5s2: sf~:n~.27-·-est·mt- 372 1--~- 2ct~~e~~i.,0_1 :~~J:nE~! ~: .. o.si: o~o: ( ~·s.4. 1:: 123-'. 2: 20.9: , 15: 25 oi : ~e 5 ; :·: 
_ 42 ~:':9J~~-~-~- .:~~-'~-·- ~:!? •... ~Q. 3.6. Q.57_. 1.5. ~.4?_ . _ :. -~~~-~~- 2_.~; , , o.none, 9.0. o.o. o. o~-~~.5. ~22. 2 31 .. 1. 176. n n. ~4.A 
~~.!._~·Ol:~.!~-~~.-~:i.~_,.. 5.o. o,o~ :i.2_ 1.00. 18, 1.o11. ·- __ , __ ea; __ ~-~-~-. ~.~. , . 9,no_ne o.o. o,o, o. 9; ~5..4, !23, ~ .10.r.. n:,, n.:r. ~-~ ~ 
~:_1994-01-13 1941 T~:4 ____ ~-? •. '?-9._3). 1.5_!. n. 1.47. . • • ---~--~l-_258L.J7a;_~·BL. ~!'. . . o.!'~rl~ ..• Q.o. o.o. o. o; ~6.~; ~2·1, 2. 5oa. ne. Hi~·< ·n ·, · · 
--~--1994.01~~~-:3..S:'-4 ___ 5~0. __ o.c.o_ .. 2"9· 19a. 2.1 __ 1,~f!.. -----l--~:..--~~4n 1 _p~~~d -··--·--~.n.o_n~ •. o.o. _o~o. o .. o,_5~.2._J_2?. 2 • .:e m :1i2 7'" 

.;s ·-1994:01:13-20os· ~~ 14 • 5.ci" o.o· o:o· 1_97" 

l -~~ _ 1994-01.13 _201·c-=~~~·: ~~~~ 0.9~ -~ Q.p~ 1.52 _ 
4S 1994-01·13 20 30 n~u 5.0 0.0 0.0 0.99 
49·j994-01-1~~-'-39~ _::3>1.-:_: s:o··- ?J[_=~~ Q._s9: 

. ~·· .... ----~-----!--+-----!- -- --· . ..-- -· - ... ---· . . 
1.9. 1.~8. • _!). _J~~_J,£1L 9.6. . 6~.H20. 0,0. 5.3, 
1.9. 1c~. • __ ·---~i _2321 _!~~--1-8....._5.,0~ _ • ~--~Q0.!:120 .• _o.o. 6.4 •. 
2.0 1.46 90, 2S4' 284~ 0,88i 7,0 599 H40 0.0 6,7 
1._6: _j.~(-~- _ :. ~-.: ~-~--90f"-3o71398l~ o.921 :._&~[-~:-~.- ~~ __ ;~~~~(B.2~~: ~.o: . ~.3: 

o' -0~- se.:c 123' 
ci' ·o· ··51.2~ m' 
a· o·-5ax··;23· 
-f _-_~oT'55J:_~·;23: 

2' ol5,5' 
2' 40 ,,· 
2 34.2' 
2: 29.8: 
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23!1° ~r· !4 e <J 
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l 99-;·03-04 VENLUFT .XLS • ~ :• i 

Datasheet of HBF-Trailertests ·-;---'\--: 

,./ 1-\ \ . 
~.:.~· 

i~ -;·TO;Tf£W1,: 
Proje-ctnr.: 88-24110:0 

Code: REDMUO.V 

Customer: lNTERALUMINA Pio. Ordaz/Venezuela 

Mat.rial: Redmud Cakeformlng angle: 185' 
Filtercloth: ZBF·0&-105().SK27 I 01(0 351 GK0185 
Fllterarea: 2,0 m• 

AndriU·Personal: H Riemer /l/V W1n~arincfor 

lnler1lumlna·Per1on11I: P.MurgialM Noriega 
A.Gulllermo.'C Rubio: A Parra 
Y.Mareno/J L Lnros 

-.J·\~:: .. =-~: .! .... :. 

!'n!- 0-a:u~ Tnt- f:ffd. v.,,.,• Pf•'' Pre'' F'1!te~· Feed Fffd. Feed· Feed Fffd Fffd. Anftow A1rflo¥rit F1"rate· F11tr1t1· F1fttatel F1tt1. C·P'•ll Ste1m S1e1m 01tr.P'I '• .. .:_.l~~·~L~~:.2..;~.~:."~ ·:~:~ :.• .. 
time '-"'"' Pl•'' c;;~ COi. ll)HO "ow denllfy COl\C N120 FMC temp Compt F1ht1t• now cone Na2<' f·MC Pol St••m now temp t1mt .;I ,...,, .. , L-~.~:.:.:!..!.~..:~·.'_...;..:: __ . 

'!i.'t~/JJ I\." r'!'\~ ~u~~r Bar a.a~ il•~ IJ/"""111 m 11'1>1 VrT'" ;" o1' -C Nm1ltl Nm1/h m"lh gll g/I Uh mb1r icglh •c ••c C,: .. , •ii r:; .... ,,.. i "Ill ~ ,;, : ·' 

. I I I . I L I . I • ' 

so 1994-01-t3 2056 n!>-1c ___ jI.1>..Q __ £L.Q_.~~--~Q -,-,4-;at~l 57.4 1.as 92 325 364 o.59i 1.8; 55,5 i---~~!l~-o:t-o.o.~::~~.[~~.:-_·~--57,(::J:i_3: 
51 1994-01-1 3.2106 ~»-•• 5.e 00 4.0 1.00 2,0• 1,46' · 92' 313 336• 0,62~ .!--..+- 01none' Cr,O. 0,0 O O• 58,6• 122 t"f2 1994~1-13 21:1e n!>a- _-_1,£~§.f_:~ .. [::}~-- ~,! __ .1_,_~L __ ..:_ ___ ._ l~-292 308 0,67 -~~-==: _____ J__-=_olno~LQK 0~7-__::_~Q. --~i-=-!~.L 

1994~~~-~!>1•_ ~~. 2.0 __ ~.o __ ~O.~ .. 2.J __ 1.~!..- .. _J _____ l_ ___ .__m_ 2561 290L o,88~ _ .11 •. 0; _ . . _ L ... Q~~ne _ o_,_o~ ... Q.~L __ o~. --~~._ __ !.21, 
54 1994-01-1~~~~4. __ S..L_O}? •. --~·e •. Jc4e. _ 2,6._ .!.~t-- --;-+·-~ 92/ 248/ 2~-1-~· "·~ -· . ,. _ .... _Q.~4?~!-~ __ 9.._q, __ o_,p. __ .o ____ 0

0 

s2 .. ~i .. 1~~; _ 

lss_!-994--0-1--1-3 21:53 T».1c-:_:: ~-~-=.-o:o Q_.([·_~.47= __ -2.3° -~4f55i,17 2,021 90 237 222•-T.QT-s,8f-45:cr- -1ii8HJ0!0:0'.-3~S:--·-·0~. Ojii,~-·lff 
~1994-01..:..!?_2~.E~~- ~-~ •. Q.O_ (),O _ _2.0.2. 2,2, 1.~Q .... _ +--i--J _ _!l2 259 2981 0,78L_ __ ~,Q~-----l _. i. £~,!°4?.Q._;_!9i_ .. ~~-_Q·-· Oj SO.~~~!. 

57 1994-01-13 22 ~ m.~.__ --~~ (),Q. __ (),0.; __ 1.~ •. 2_.~. 1'-3~--- ·-----L--J __ !£L279 _360' o~----~.2~---•· .... ~?~~~20 LQ..P~ .. .9-1.-.... Q_ . o~,?i. !.2?; 
58 1994-01-iJ 2225 ~»-"---~·e. _.Q.o, __ o.o. 1.04. !·L_1_.~9L ____ .._ __ 1 __ 1 90 313 386 _ o.91!--~·~-----i ... ~7~/l2_Q_; __ _Q,Qj __ ~O.J ___ o_ . Qi..~s~ .122. 

• . , : i • I : ~ I j___., I • • 

59 1994-01-13 2240 m.,. ·:: 4.o· -~o ~~o: f~·C-2::-<>:~_}.4T--T-;=-- · 90 211 212 1.oei !3L~:=:T· ::T ~~~B.2o·t~ . .Ql-~-:!!:.::..~::.:~: =-j_-J!Jf: ·!.;jl: 
,_so 1994-01-13 22:48 _:::_~,~--~-P- _.Q,_O; __ 0:9. _1.~3 __ ~ .. ~. 1,46~~~0.~5§.fil.~ 881 1~; ~!,~~-~7J.L-.. l-~~+!:!.20 ~-~&--~ct.- ___ .01 Qi.5~.!I •. 119. 
-~~!_~.!.:.!.~ 22 57 ~~~-~-_0 __ 51.() __ o.o. _?._E>1 __ 1.~ •... 1 .. ~~1 __ _; _ __J__J_!7~~J_0,801 __ ?·.El~·-----• --~-~2~~!.C?.l.-~.QL..1.6J ___ ..Q.._ Qi~"~· _1 ~9. 

~~~:::f~~;:·=--~~~~~:~-~~.f_g:~.~tr ~~i~-4J~5j~~ot-~H:~ -~:~: ~:=~ 'JJ::~~~ ~-~~~l[~1~~+Ii~Ht~ t~~*~I·.~ _rn: 
64 1994-01.13 23.27 -~4 · _ 3.~:_p_.=:-=~~~--1 ... ~:::·~~;--~·3+=~-+-..we 150 102 o.96 _8~~~=j~_-=-.i_ 59~;H2~J-o}_::·]~~-=--~;-=-.-T~.!~L~1~-~: 
65 .1994-01-14:17:58 r~12_ __ 0.L..2.-Q._~o._Q.~5. ~·~-~,!2~~~7_l _ _1_?,~'l:..!4' 78 _ 149 319 0,50 _ _?_,_6; __ 1~:..5i~·..1..~-- . .Qinon~_J _Q..9l.._~,Q; __ .. Q.; __ .QL~~-!10, 
66 1~-01-1418:06 '3>,~ __ ..Q,'~-~o ____ Q.P.~_1. ~,? ..... 1 .. 3?.~ ... ; ____ L_.i~ 90 134 .. o.55 .?. ... ~!---· ._ __ J ____ Q._~_o~-i ~o;_().Q~.--Q, ____ Q~.~!2~ ..!~. 
67 ._!99-4-C1-~.~~'!....-.~L Q . .Q __ C>.0. •. 1·~". _2.1_ _ _.!J~~---·~----+--L.Z~L 47 _l~l....Q,58 1 -~c! •. _. -•- __ ;_ .. _O.;n..~~e; . .Q.o.L.O.cO_; ____ o ... ·- ~;_"4JA. ___ !~O. 

.... ------·-· ----· ·--- .. ·-· .. . . . . . ; -·----i·-- ._ __ j __ ( ____ _j_ • 1 .. •·· : --1 ... ; .. j l .•..• 

_ sa 1994.01-1~_1e21 _.·_:_~-~-:-~·~:-.:.~:o::--~-~: ~ .~4: ~"~:· _..!.·~~-----~:::: J __ ~::-:! 125!~-~~l-~-~~ ____ , .. ~·- .Q:_~o-:~: -~·:Qr-~·~ ... ·:o;-·:-]--~~·2: 1~5: . 

.. ?~--~~~q_i_·=~-.:~~=~-~~·~=--Jc~: o.~: 1.5: i:'4: 2.s: _·1.'.~~~--- _L .. ·:=.~i~:~.I-!.6?c!.~--1:..!]-~·=:~;. : '. o:no~:.: ~,~;.-.~·-o: .o: _ ~;~s:sj 111. 
~.:~~---~~~ ... _4.0. o.o. 2.? • ..!.-.!19. ? .. 8 .. 1_d3~----I • i--~-1E0~·23! -~,Q.. .... • ; P.~.one ,_ O.A °-·~• _ . o .... 9i. .. 5.~.o ... l20, 

---·----- ------------· • . .. - -· - . - . ----· • --·-----~--l----;f.~----+---·---· .. · -· .• --1 t --··-· ---··- .• • -~------·. - • 

7'1 1994·01·14 1903 :3~11 50 0.0 3.3 1.99 2.i' 1.35· . , 75· 2141 2441 1,30' 1,8 0 none 0,0 0,0 0 0 52,1! 120 
.tr:m4-o_~~:·9~~5~~7~: 5.o: o.o: ~.3: 234: 2_.( 1.32: _ ; __ :~~:.· .. !~!!l.~L233Lj_d!l::·_·~ .. 2; · ·.. ' o:n~ne: o.O: .. M: .. o: . ·o;)~.?; i21" 

n-!994-01-:i4- 19 24- ~3~;1- s.a· -o:o- .i:o· 2.01· 
741994-01-141933.~:i~7··-·s.a· o.o ... 3.8- 2.47" 
75 1994-01-14·19~3~11- ·s.a- a.er 3.a· -2.sf 
_ 16 1994~..!.:1~ __ 1!.~~-!X!§..~ ~ ::-s~I · o.o: · 4.o: 1 .ci3: 

. ---- -• --~--L---~----L-_i___.l ____ _J_ _____ ,. ....•.... 
Q;~:O~!~: Q~.;:: . .<EP:-..:. .:.?::. ·o:-54.:£ .f~3: 
P1ll~ll.!'_~ .o~...QA __ o~. --<1l2'.:!.-. !.2_3. 

~.8 •. !-~ .. ~~!'~~5.~_2_,_!~E~ 2531 322i _ 1.2e1_ 1_.~. _1e.~.2.a1. 
3~.1,~Q.._._; ... ·-~--~-:?42~_289, 1,37i----~ - . 
3.~.J .. 42 •. __ -· ----~~271; 367j 1,40!__~!4 ...... - • 
3.3. _1._37. - • ---~-~---~~~~j __ 1.05j - 2 .. 2. -- • 

O· none 0,0· 0,0 0 o· 55,3· 123 
:··- ·a;,;o"-e ~·o.~ 0:07: : o: .. ·:o:~~~I-W·( 

34.5 
2 4Cr.2 
2 47, l 
2 59 
2 62.4 

2 ~3.2 rm-
2' 41 5' 
2 35.5 

2 JUI 
2' - 39.5 
2' 25. 1 
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2 19.6 
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2 33. 7 

2: 53., 

:~c: 

32.ll 

, 35 
36 
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44 
49 
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~ : ! 
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307°2L13°30~·~~ ... ;. 
:!eo 201 ""TI:?" 2 v··~· 
234. 23 44 . :· 5 ~ . ~ l ... :' 
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162 :?4.48 =~.5 : :.:! 
222° 25 68 . 33 ~. :' • ~ 
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Datasheet of HBF-Trailertests - //A\ 
M11erial; Redmud Cakelormlng angle; 155• 

1.;-"")--;-:3';:~ : 17 L,, 

Projec:1nr.; 88·24110:0 
Code: REOMUD.V 

Customer: INTERALUMINA Pio. Ordaz/Ven.iuel1 
Fi11ercloth: ZBF.Ql.1~91(27 I Gt<O ~I GK0185 
Ftlterarea: 2,0 m• 

Andrl1z.Personal: H.Riemer :V/ W1oso,,hcfo1 
lnteralumtn1·Personal: P.MurgialM ~oriogo 

A.Gulllermo:C Rub101>. Parra 
Y.Marono:J L.LaroJ 
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Projec:tnr.: 88·2411(110 
Code: REOMUO.V 

Customer: INTERALUMINA Plo. OrdazNenezuel• 

VENLUFT XLS 

Datasheet of HBF-Trailertests 
M•lerl•I: Redmud C•k•formlng •ngle: 165' 

Filtercloth: ZBF.o&.1090-81<21/GKO )! /QKOHl5 

Fllter.rH: 2,0 m• 

Andritz·Person•I: H R1omor :W W1oson".clor 
lnleralumlna 0 Per1onal: P.Murg1aiM Norl11g1 

A.Gulllermo.'C Rubio:h PatTa 
V.Mareno/J L Laros 

'! '·' 
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1
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Pr~jeclnr.: 88·24110!0 
Code: REOMUO.V 

Customer: INTERALUMINA P\o. Ordaz/Venezuela 

VENLUFT.XLS 

Datasheet of HBF-Trailertests 
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ProjKtnr.: 88-24110:0 
Code: REDMUO.V 

Customer: INTERALUMINA Pio. Ordaz/Venezuela 

VENLUFT XLS 

Datasheet of HBF-Trailertests 
Material: Redmud Cal<elormlng angle: 15!'1' 

Filtercloth: ZBF.oa.1()50.8K2? 1al(D :u / a1<01es 

FllterarH: 2.0 m• 

AndrilZ·Peraonal: H.R1orno1 .w W1o~c11hofor 

lnteralumlna·Per1onal: P.M11rg11IM rloriog1 
A.Oulllormo/C Rub1o:A l'.ma 
Y.M1ronolJ l ~11ros 
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Projectnr.: 8&·24110!0 
Code: REOMUO-V 

Customer: INTERAlUMINA Pto. OrdazNeMZuela 
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Datasheet of HBF-Trailertests 
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Datasheet of HBF-Trailertests 
Material: Redmud 
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Throughput as function of feed solid 
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throughput as function of operating time 
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7. Recommendations: 

Evaluating the findings of the entire onsite test work the following summary 
can be made resp_ the following filtration equipmenUplant can be 
recommended. 

-+ As a first series of tests the standaid 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 5 bar 
differential pressure in the cake farming 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 low 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/I the increase of the feed solids from 300 - 500 g/I 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 
~re 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 interval! for filter 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. 

• 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 results to the worse. 

• Polymer of the type HX300 as it is used by lnteralumina 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 git RM the optimum can be found with regard to polymer 
addition. 

• 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. 

• The normal procedure at lnter:- 11 1minas operation 1s 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 % aporox. 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 consumpt:on. 

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: 
Air consumption: 
Wash water: 
Vessel pressure: 
Filter speed: 
Feed temperature: 
Feed solids: 
Soda content: 
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400 kg/m2
, hr dry RM 

300 Nm3/t dry RM 
0,5 m3/t dry RM, 90° C approx 
5 bar 
1to2 RPM 
90" C, approx. 
500 grl 
20 - 30 g/I Na20 
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Beside the fact that only the tested Hyperbaric Filter System with the 
specified equipment paramet~rs 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 
cone. 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 e.xtend which makes the 
hyperbaric filter system a very feasible one as well. 

MASCHINENFABRIK ANDRITZ 
Actiengesellschaft 
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