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DISCLAIMER 
By accessing and using the Alberta Energy website to download or otherwise obtain a scanned mineral 
assessment report, you (“User”) agree to be bound by the following terms and conditions: 
a)  Each scanned mineral assessment report that is downloaded or otherwise obtained from Alberta 

Energy is provided “AS IS”, with no warranties or representations of any kind whatsoever from Her 
Majesty the Queen in Right of Alberta, as represented by the Minister of Energy (“Minister”), 
expressed or implied, including, but not limited to, no warranties or other representations from the 
Minister, regarding the content, accuracy, reliability, use or results from the use of or the integrity, 
completeness, quality or legibility of each such scanned mineral  assessment report; 

b)  To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is 
released from, liability and responsibility for all warranties and conditions, expressed or implied, in 
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website 
including but not limited to warranties as to the satisfactory quality of or the fitness of the scanned 
mineral assessment report for a particular purpose and warranties as to the non-infringement or other 
non-violation of the proprietary rights held by any third party in respect of the scanned mineral 
assessment report; 

c)  To the fullest extent permitted by applicable law, the Minister, and the Minister’s employees and 
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and 
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or 
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of 
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses, 
arising out of or in connection with the use of the Alberta Energy website, including the accessing or 
downloading of the scanned mineral assessment report and the use for any purpose of the scanned 
mineral assessment report so downloaded or retrieved. 

d)  User agrees to indemnify and hold harmless the Minister, and the Minister’s employees and agents 
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings 
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or 
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.  
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2. 

SUMMARY 

Solv-Ex Corporation is the holder of the Metallic & Industrial Minerals Permit 
No. 9395010001. 

Solv-Ex has carried out drilling programs during the period 1995 and 1996 over a 
60 Ha area within the boundaries of the permit No. 9395010001. 

Early results of the drilling programs indicated the presence of a thick layer of 
Clearwater Clays in the overburden deposit topping the McMurray formation. 

In the reporting period ending January 1999, Solv-Ex has carried out additional 
overburden excavation and bulk sample collection, analytical and testing work on 
the Clearwater Clay layer with the scope of characterization and resources 
estimates. 

In total, the expenditures during the reporting period were Canadian dollars 
$32,500. 

Solv-Ex will continue to implement activities and programs aiming at additional 
characterization of the reserves, both in terms of quantity and processability. 

INTRODUCTION 

Solv-Ex Corporation is the legal holder of the Metallic & Industrial Minerals 
Permit No. 9395010001. 

During 1996 and early 1997 Solv-Ex started an experimental program to test 
proprietary technologies in the field of bitumen and mineral recovery from the 
McMurray formation at Lease 5 in the Athabasca region. In parallel, Solv-Ex also 
initiated a smaller program aiming at characterize the overburden layer in general, 
and the Clearwater Clays layer in particular. 
In the course of the studies, of the analyses of the cores and of the development 
work, both with regard to the process and with regard to the resources associated 
with the overburden clay deposit, it was determined that the clay formations in the 
overburden have characteristics similar to those of the clays in the oil sands. 
Pursuing the program to better characterize these clay layers for future potential 
commercial development plans, an effort to evaluate the extent of the resources 
and to determine the processing characteristics was initiated in the spring of 1997. 
The plan included obtaining a sample for chemical analysis followed by mining a 
bulk sample of several 45 gallon drums and shipping to Albuquerque at Solv-Ex 
R&D Center. Solv-Ex was assisted on site by Clifton & Associates, by Oil Sands 
Evaluation Ltd. and by Metis Corporation, to ensure appropriate mapping of the 
area and collection of representative samples. 

2 
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3. 

4. 

The material was used for analytical work as well as for clay beneficiation and 
leaching tests. This work has not been completed yet at the end of the reporting 
period. 

ANALYTICAL WORK PERFORMED 

In May 1997 a bulk sample of several 45 gallons drums of the Clearwater Clay 
formation was collected from two different locations as chosen by Clifton & 
Associates (after clearing part of the site nearby the Athabasca River). The sample 
was transported to the Solv-Ex Albuquerque New Mexico R&D Center. The 
sample represented the upper, middle and lower portions of the Clearwater Clay 
formation. The sample was collected using a combination of power hoe and 
manual labor, and it was labeled for transport in early June, 1997. 
The attached table shows the composition of the clay sample in two of the drums, 
along with an analysis of a sample of extraction tailings published by an oil sands 
operator in an earlier study. 

CLEARWATER CLAY CHARACTERIZATION 

Clay beneficiation is the first step in the characterization of the Clearwater Clay. 
Two clay beneficiation tests were performed during the reporting period. The 
first was a qualitative step to observe the behavior of the material when mixed 
with water in order to make a slurry. The test, carried out at the lab, showed that, 
while the Clearwater Clay did not disperse immediately, the level of energy input 
required did not appear to be large. 

The second test involved the use of hydrocyclones to concentrate the alumina 
fraction and to monitor the increase of the ratios alumina to magnesium and 
alumina to iron. The attached report indicate that only small improvements in 
these ratios were observed. 

Clay leaching is the second step in the characterization of the Clearwater Clay. 
The tests were carried out also with the scope of comparing the Clearwater Clays 
to the clay fractions found in other layers and formations ( i.e. in the McMurray 
formation). In studying the Clearwater Clays, the work shifted to single and two 
stage pressure leaching. In order to maintain continuity with the previous work, 
the initial leach test was done using Syncrude tailings. From the analyses 
referenced above, it appears that the two clay sources are similar. However, one 
notable difference is in the magnesium content. 

Five pressure leach tests were performed during the reporting period. The results 
show that in the single stage leaching, the quantity of water required to maintain a 
pumpable slurry resulted in a dilute solution, as the acid was consumed. A two 
stage leaching yielded higher alumina recovery. Future R&D work will focus on 
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activities aiming at defining the parameters applicable to the Clearwater Clays for 
two stage leaching . 

Additional tests were done using weak acid wash to characterize the remaining 
components in the Clearwater Clays, in particular those components more soluble 
than alumina. The results indicate that iron separation is feasible but more work 
is required to determine the behavior of magnesium and other compounds. 

Evaluation work associated with Clearwater Clays included the development of a 
strategy to separate alumina from other compounds, magnesium and iron in 
particular, as well as the best way to handle the leachate. 

EXTENT OF RESOURCES ESTIMATES 

The recovery of Clearwater Clays as a resource separate from the clays associated 
with the oil sands is being considered. Geological sections required for estimating 
the resources are limited at this time to the 60 Ha area of Lease 5 by the 
Athabasca River. A study carried out by Oil Sands Evaluation Ltd. of the data 
available in this area shows that the Clearwater Clays formation averages 
approximately ten meters thick and it could therefore be mined as a separate unit. 
With an estimated volume of 5,000,000 bank cubic meters, this resource could be 
mined at rates indicated below: 

Rate per day Volume per year Resource life 
cu.m./day cu.m./year years 

1,000 365,000 13.7 
2,500 912,500 5.5 
5,000 1,825,000 2.7 

4 
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6. EXPENDITURES 

Although no specific account was set up, Solv-Ex has kept track of the time, 
material and resources related to the Clearwater Clays exploration and 
characterization program. The following table includes the outside lab work, the 
time spent by external consultants and contractors as well as Solv-Ex resources 
involved at Albuquerque R&D center. All the costs are in Canadian dollars. 

Laboratory analysis 

Bulk samples: 
selection of the two locations 
clearing and excavation 
drums preparation 
shipment to Albuquerque 

total 

Beneficiation tests 

Pressure leach tests 

Extent of Resources Estimates 

Overhead (10%) 

TOTAL 

1,700. 

9,600 

7,400 

9,000 

4,800 

3,200 

35 700. 

5 
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- - - - - - - - - - - - - - - - - - -
sudMetca9 Report N·7-16C Solv-Ex R ae Center 
Jianzhl Ge Massoud Ahghar 
7/15/97 Table 1. AA Analysis Confidential 

Initial Head g element Rec. in 
Sample Wt. Cone. 100% Cone. Comp. aqueous Liquor 

_______________ Co!!~!tlon_! __________________________ ~~'!1..E~ IQ_ {gL - ___ __<!!L ___ Theoretical {~!:} ___ _ Y~1~1 !!ec. Wijg} phase%_ Color e!:L __ < - ---·-·------ -----
f ~ f!~cover 1 I~ the Leac!)_£!!as!__ --·---·---- ----- ---

0.0% clay slurry 800g, 96% H2S04 135 _g_, 200°CJeach,s-;;,in RX Timi"-=-~=---=------==~ PRS-L-E 160 3.44% 5.51 4691.57 0.6026 2.83 51.30 green 0.12 --------- ·---------· --- -·-·----~--- ---- -----
>Q.0% clay slurry 800g, 96% H2S04 135.81 g, 200° C leach, 1 Omin RX Time _P__RS-1:,:E_ ____ J60 --~.44% 5.51 4971.83 0.5483 2.73 49.47 green 0.06 ------

>0.0% clay slur!)'_ 800g, 96% H2S04 135 _!h_ 2oo~ _ _g!eac~ 20min RX_!"!!!!~------ PRS-L-G 160 3.44% 5.51 5289.06 0.5609 2.97 53.84 green 0.12 --·-·---- -------~---- ~-

>Q.0% clay slurry 800g, 96% H2S04 135 ~oo° C leach, 30min RX Time, high !£!!1~- PRS-L-H 160 3.44% 5.51 6739.74 0.4837 3.26 59.16 DK green 0.04 ------------ -- --· 

>0.0% clay slurry 800g, 96% H2S04 135 __!h 200° C leach, 30min RX Time £'B§.::h:!_ __ 120 ~~:44!! -- 4.13 6499.69 0.3388 2.20 53.29 DK green -0.38 
---- ·--·-----

-~------~------------·-·-- .., _____ . ----- -··--·· --------· ------- - - ,____ 
~!~ec~'l.'~!Y !!! _!!I~ Leac:~ ~se 

0.0% clay slurry 800g, 96% H2S04 135 g~-2ooo§leach, Smin RXTime!=~-=~~~=-~~ PAS-L-E I 160 12.21% 19.54 13558.80 0.6026 8.17 41.81 _g~een __ 0.12 
0.0% clay slurry 800g, 96% H2S04 135.81 _g,2000 C ~ach, 10min £!~Ti'!1~---- PRS-l-F ___ ----- 166 12:21% 19.54 13114.90 0.5483 7.19 36.86 lmeen -0.06 

PRS-l-G- ----160 - 12.21% -------
- 40.94 0.0% clay slurry 800g, 96% H2S04 135 _g_,~ooo _g leac_!l_!__ 20mi~ _ _BX_T!.'!1~--- _______ 19.54 14264.00 0.5609 8.00 g_reen 0.12 

PRS~[:H ___ -----160 12.21% ----19:54 -·----
~-7.14 ~0.0% clav slurry 8009, 96% H2S04 __ 135 g, ?QQ_Q__g!eac!)_,_30m_!_l!__f!~!!~~ !J_ig_h_rp_!!!'~-- 14769.70 0.4837 36.56 DKg~ 0.04 

PRS-[~1-- - --- 126 -- -12.21% -- ------------ --- -----·------
-0.3388 

--------- ~------ ~:o.38 l>Q.O~ clay slurry 800g, 96% H2S04 135_g_,?OO_Q__g_J~~_!1.! 30mi'!_f!~TL1!1~u----------- 14.66 17954.80 6.08 41.51 DK green --- ------·--- --·---··--·----·--- ------- -----·---- ------ ------·--

~----------- - ------------------------·-------- ---- - -- --·--·--·-------· _,, _______________ . -------
---~--- ------ ~------

~ f!ecovery ~ !_h~ Le_l!~!'i ~ase 
1824.49 'O.o~ clay slurry 800_g, 96% H2S04 135 _g_, 2000 c leach, 5minR)C-Tiffie ------~-=-=-=-

~~~uJb -t!I~~ ~~~ 
---~ 3.40 0.6026 1.10 32.35 green 0.12 

0.0% clay slurry 800g, 96% H2S04 135.81 _g! 2000 C leach, 10min RX Time 3.40 1623.77 0.5483 0.89 26.20 g_reen 0.06 
PRS-l-G - -- --160 2.12% -------

·143o:S7 1---23.61 '0.0% clay slurry 800g, 96% H2S04 1~ 2000 C leach, 20min RX Time 3.40 0.5609 0.80 green 0.12 
~0% clay slurry 800g, 96% H2S04 135 !l! _?QOO C !each, 30min RX Il!!'e, !!!g__ll_ !E!!!'! __ PRS-i.--=--1-i --160 2.12% ~-----3.40 64i37 0.4837 0.31 9.21 DK green 0.04 

-- - - - ---- ------ - ---- ------
'0.0% clay slur!)' 8009! 96% H2S04_! 35 a, ?Q()() g l~ac!J_! ~()'!1111 _F!~ Tim~ -- - - PRS-L-1 120 2.12% 2.55 1697.77 0.3388 0.58 22.57 Q_IS greel} _ -0.38 

- -- - - - - ----------- - _,, _____ 
1--------------------- ------- ------- -- - -- - --- ----

~JJ !!~~o"'~ry ~ ~ti_tl~~c~-pllase 
1---- - ---~- -- --- --------- - ---·------- -------

- - -------- -------
10.0~ clay slurry 800g, 96% H2S04 135_g,-2ooo_C_leach~Smil} RX_"fim~-=-~== ---~- ~~~H . i-- -m:t:_ ~.~~ 0.80 700.69 0.6026 0.42 52.99 green 0.12 
0.0% clay slurry 800g, 96% H2S04 135.81 9, 2000 C leach, 10min f!X !Ll!l~- _________ -- -------0.00 _?!!J.? 0.5483 0.39 48.94 green 0.06 

- ------- -- -- ---- -- ----- -- ------ ----
0.0% clay slurry 800g, 96% H2S04 135 9, 2000 _g_ leach, 20min ~~_!im~---- _____ PRS-L-G 160 0.50% 0.80 772.32 0.5609 0.43 54.37 ~een 0.12 

PRS-L-H-- -- - --160 0:56% ---- -- ---- --
0.0% clay slurry 8009, 96% H2S04 135 g, 2000 C leach, 30min R~ IJ!!l~, !!!_gt:i_ !2_11_!'~ __ 0.80 912.23 0.4837 0.44 55.38 DK green__ 0.04 

f:>R"s-1:-r- - -- -·-120 -- a.so% -=~ ---=--O.~Q --907.10 
------

-0.38 0.0% clay slurry 800g, 96% H2S04 135 g,_ 2000 C leach_, 30mLl}_flX !"!!!!~-- _____ 0.3388 0.31 51.43 DK green 
---- -- - - ----- - -- -- ---- --------- ------

----------- - -------- --
f{~}~l!coverv:fu !_iieT.e-ac~~ Pfiase~ 

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

0.0% clay slurry 800g, 96% H2S04 135 g, 2000 C leach, Smin RXTTrn0--::=_--=.=-==== PAS-L-E ! 160 0.21% 0.34 575.34 0.6026 0.35 102.47 Qreen 0.12 
0.0% clay slurry 800g, 96% H2S04 135.81_g__,_2000 C leach, 1 Omin RX Time ____ -Pf:is:c:i=·-- ----160 --0.21% --- o.34 ~1.82 0.5483 0.29 86.19 green 0.06 
0.0% clay slurry 800a, 96% H2S04 135 a, 2000 C leach, 20min RX Time _ _ PRs~L.-=-G"- ----160~- o.21o/~ ---0.34 538.61 0.5609 0.30 89.29 green __ 0.12 

--------- --- -----·---
528.14 "Q.26 --- r---co.o4 0.0% clay slurry 8009, 96% H2S04 135 g, 2000 C leach, 30min RX Ti!l!~!_!!!g!l___!E_IJ1~! __ ~~~=e=~---- ------t~~---~~1~ 0.34 0.4837 75.51 DK green 

0.0% clay slurry 8009, 96% H2S04 135 g, 2000 ~leach_,30mil!___B~!Lr:!!.~------ ___ -----0.25 602.08 0.3388 0.20 80.40 D~_green -0.38 
------ -·-- --- -------- - --------------- ---- ---- ----

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

---·----------------------·-·-------------- -- -- ~~-f!~C:~\I~!~ !11 the L~~l! eha!~ _ -------- ------- ---- ---- -------
0.0% clay~ 8009, 96% H2S04 135 g, 2000 C leach, Smin RX Time ________ PRS-L-E 160 0.34% 0.55 504.43 0.6026 0.30 55.41 _gr~_ 0.12 

- ------- --- -------------- --- ------ --- - --------,----- ------ ---------r------
0.0%clayslurry800g, 96% H2S04135.819!2oooc leach, 10minRX_!_!_~---------- PRS-L-F 160 0.34% 0.55 496.15 0.5483 0.27 49.59 gr eel!_ __ 0.06 

PRS:L-G- ------160 :-~=0.31°!o 
----------~---- ----

0.0% clay slur~. 96% H2S04 135 g, 2000 C leach, 20min RX Time _________ 0.55 505.69 0.5609 0.28 51.71 ~een 0.12 
f-P-RS:L-H -

-----~--- ------- ------- --0:4837 -
0.0% clay slurry 800g, 96% H2S04 135 9, 2000 C leach, 30min RX Ti111e. ~..!e!!!°! ___ 160 0.34% 0.55 549.57 0.27 48.46 QK green_ 0.04 

---- ------ ---- -------------- -------- ----------1------- >------- ---
0.0% cla}' slurry 8009, 96% H2S04135 9'1000 C leach,30min_RX _Time _________ PRS-L-1 120 0.34% 0.41 563.14 0.3388 0.19 46.38 DK _g_ree~_ -0.38 ---------- ------- --- ----------

1 
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Initial Head g element Rec. In 
Sample Wt. Cone. 100% Cone. Comp. aqueous Liquor 

~---------------C_o_n_d_it_io_n_s____ _____________________ Sa~ !D 19L _____ 1~} __ !heor«!tlcal 1!!1~l_ Yol. (L) Rec. Wt.191 phase % _ Color p_H __ 

-----------------------~---,~-~-~=---------- ____ !!_Reco'!I!!) I!!.!_~ ~';!_phase _________ ------<----<•-----
20.0% clay slurry 800g, 96% H2S04135g,2000Cleach,5min RX Time PRS-L-E 160 0.88% 1.41 45.56 0.6026 0.03 1.951green 0.12 
20.0% clay slurry 8009, 96% H2S04 135.81 g, 2000 C leach, 10min RX Time ----- PRS-l-F -- 160 0.88% 1.41 54.29 0.5483 0.03 2.11 lgreen 0.06 
20.0% clay slurry 8009, 96% H2S04 135 g,gooo_Q_leachL_gomin RX!!!!1~----------- !'RS:L-G_:_- ---- 160 0.88% ----1.41 - 47.19 0.5609 0.03 - 1:88 !:[een -~-Q.:!g 
20.0% clay slurry 8009,_96% H2S04 135 _g, gooo C !~~_h_,~_'!"_!_rl_ R~!i!!!~, bill!! rp!!J'~ ... PRS-L-H --~-=---:=1~(} -:_-0.8~~ -~~~- __ fi! __ .1!!:§.! 0.483? r----.Q:02 __ !.66 Q!_S_ll!ee'!_,___.Q.04 
20:!!% clay slurry 8009, 96% H2S04 ~L200Q_f~~~_b_, 30m~ RX!!!!!~- ___ _ ___ PRS-L-1 _____ 12Q _ _Q:88~ _____ 1.06 --~?:16 _ 0.3388 --~ __ 2.8! DK green_ -0.38 

, ______________ -__ -_--_-_-_------------- ----------------- -- -:~=----- s1~!~~'!~; f!!.!~~I~&ct!_J>Jia~-- =~--_-:___ ------=-~--=-~,__----+------+--------~--·---- --------

20.0% clay slurry800o, 96% H2S04135 g. 2000 C leach, 5min RX Time f'_RS-!--E ______ !_§Q 30.74% 49.18 148.60 0.6026 0.09 0.1_8,.g~re_e_n _ ___, __ o_.1_2 
20.0% clay slurry 8009, 96% H2S04 135.81 ~ooo C leach, 10min RX T!!!l_e _____ _F>.fl.§.:L-F _____ 1§Q _30.7i~ ___ _19.18 135.70 __ o_.5_4_8_3+-__ o_._0_7,___ 0.15 green 0.06 
20.0% clay slurry 800g, 96% H2S04 135-9!_ 2000 C leach, 20min RX Time ____ £'£!l:'=-h:Q _____ !§9 30.74% 49.~~ _ 154.20 0.5609 0.09 0.18 green 0.12 
20.0% clay slurry 800g, 96% H2S04 135 g,2000 C leach, 30min RX T!!!l~_!!!gh rpm·~- PRS-L-H !§Q>--~Q:.?~ ___ 4~~ __ _!_!8.90 _ 0.4837 0.06 0.12 DK green 0.04 
20.0% clay slurry 800g, 96% H2S04 135 g, 2000 C leach, 30min RX Time PRS-L-1 120 30.74% 36.89 102.30 0.3388 0.03 0.09 DK green -0.38 
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1 
Report#. Solv-Ex 

Massoud Ahghar 
Jerry Fox 

.Confidential 

Objective: 1. To determine the solids dispersion of Clearwater Shale from Lease 5 in 
80 degree Celsius water and room temperature water with agitation in 
10 percent and 20 percent solids in water. 

2. To determine the particle size distribution of each drum sample. 
3. To determine the percent bitumen of each drum sample. 

Procedure: Approximately 50 g of Clearwater Shale clay of % to 1 inch in size were 
placed into a beaker with approximately 450 g of water with an agitator set 
ar 400 RPM' s. The dispersion was timed and the quality of dispersion was 
noted. These dispersed samples were then measured for particle size 
distribution. Meanwhile samples were calcined and crushed for XRF and 
samples were taken for percent bitumen. 

Results and Observations: 

Solids Dispersion: See table 1. Readily dispersed means almost all of the sample 
is dispersed with only 1116 inch or less size pieces. Mostly easy is only pieces less than 
14 inch to 1/8 inch in size. Some pieces difficult is pieces of sample 14 inch or larger left 
in slurry. 

Particle Size Distribution: 

Pit# Drum# Mean Particle 50 Percentile 
Particle Volume Size Range Particle Size 

1\3 5.404 0.486-37.0 3.691 
1 2\3 7.892 0.688-52.33 5.12 
1 3\3 7.158 0.688-52.33 5.198 
2 1\3 13.46 0.688-74.0 7.024 
2 2\3 15.59 0.578-296.0 4.796 
2 3\3 16.44 0.818-104.7 9.212 

Bitumen Extraction: 

Pit# 
2 
2 
2 

Drum # % bitumen % bitumen in solids % solids % water 
1\3 0.01% 0.02% 76.45% 23.54% 
2\3 0.08% 0.10% 81.55% 18.37% 
3\3 0.91% 1.02% 89.40% 9.69% 

Samples from Pit 1 did not contain any bitumen. 
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Conclusion: 

Report# Solv-Ex 
Massoud Ahghar 

Jerry Fox 
·Confidential 

The Clearwater Shale clay samples for the most part dispersed well in hot water. 
Pit 1 Drums 1/3, 2/3 and 3/3 and Pit 2 1/3 and 2/3 dispersed in hot water with agitation 
within 10 minutes. Pit 2 Drum 3/3 mostly dispersed with several very hard rock 
like pieces of about l/2 inch in size left. The sample dispersed at room temperature did not 
disperse as easily or as quickly. The same can be said for the 20% solids in hot water. 
Samples from Pit 1 have a smaller particle size than those from Pit 2. 
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Pit# Drum II 
__ .. ·-- ---- - -- -·- --

1 1\3 
1 2\3 

··- . ., 

1 3\3 
··--

2 1\3 
2 2\3 
2 3\3 
1 1\3 
1 1\3 

Water 
percent Temp. (degrees Sample 

wt. solids CE)lsius) weight - -· ·- ·- - -- ... ·-·-

10% 80 c 50.47 
10% 80 c 50.87 
10% 80 c 50.35 
10% 80 c 50.74 
10% 80 c 50.63 
10% 80 c 50.38 
10% 24 c 50.37 
20% 80 c 100.11 

Table. 
Solids Dispersion 

Water 
Weight RPM Observations 

·-·- ---·--- ·-· 

Time 
450.6 400 6 min - readily dispersed 
450 400 8 min- readily disper~ed 

453.1 400 6:5 min - mostly easy 
450 400 .. ~ min - mostly ~a_sy 

450.1 400 9 min - readily dispersed 
456.2 400 10 min - some pieces difficlJlt-rest easy 
450 400 7 min - some pieces difficult 

402.6 400 6 min - some pieces difficult- mostlv dispersed 
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I MICROTRAC·-x.,oo 
Ver:~ M 

Pit1 -113 Lease 5 Pit1-1/3 Date: 06/18/97 Meas #:05163 
SAMPLE#2 Time: 15:34 Pres#: 01 

lay from Pit 1 Drum 1/3 Lease 5 Summa~ Percentiles Dia Vol~ Width 
mv = 5.404 10% = 1.064 60% = 4.737 3.804 98% 7.937 s91 mn = 0.164 20% = 1.532 70% = 6.134 0.143 2% 0.027 

I 
ma = 1.832 30% = 2.163 80% = 8.118 
cs = 3.276 40% = 2.879 90% = 11.76 
sd = 3.953 50% = 3.691 95% = 16.02 

~oPASS %-CHAN 

I 100.0 10.0 

/ I I I 9.0 90.0 
,v 

I I 80.0 !J 8.0 
I 

I I 70.0 I 7.0 

I I 11 I I I I 60.0 ' 6.0 

I ~ 

I I 50.0 I I 5.0 

I 
w 

I I I ! 

40.0 

I 
1 4.0 

I 30.0 I I 3.0 

I ! I 11 I I 
' 

I J 

I 
20.0 2.0 

I I I 11 ~II 
' 

I 11 I ii 
10.0 I 1.0 

II I lit!! 11.1 111 I 
i T 

1 I I I e 0.1l0 
! I I I -' ••• 0.0 I 

I I I 1.0 0 • I 
II Id I I I I I I I ii 10.)0 10 .0 10 0 

I 
- Size (microns) -

SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN ~ %PASS %CHAN 
704.0 100.00 0.00 9.250 84.04 5.46 
592.0 100.00 0.00 7.778 78.58 6.17 
497.8 100.00 0.00 6.541 72.41 6.57 

I 418.6 100.00 0.00 5.500 65.84 6.77 
352.0 100.00 0.00 4.625 59.07 6.94 
296.0 100.00 0.00 3.889 52.13 7.06 
248.9 100.00 0.00 3.270 45.07 6.81 

I 
209.3 100.00 0.00 2.750 38.26 6.12 
176.0 100.00 0.00 2.312 32.14 5.35 
148.0 100.00 0.00 1.945 26.79 4.94 
124.5 100.00 0.00 1.635 21.85 4.93 

I 
104.7 100.00 0.00 ! 1.375 16.92 4.84 
88.00 100.00 0.00 1.156 12.08 4.02 
74.00 100.00 0.00 0.972 8.06 2.61 
62.23 100.00 0.00 0.818 5.45 1.42 
52.33 100.00 0.00 0.688 4.03 0.77 

, 44.00 100.00 0.00 0.578 3.26 0.47 
37.00 100.00 0.58 0.486 2.79 0.35 
31.11 99.42 0.71 0.409 2.44 0.00 
26.16 98.71 0.93 0.344 2.44 0.00 

122.00 97.78 1.29 0.289 2.44 0.00 
18.50 96.49 1.84 0.243 2.44 0.00 
15.56 94.65 2.59 0.204 2.44 0.00 
13.08 92.06 3.51 0.172 2.44 0.98 
11.00 88.55 4.51 0.145 1.46 1.46 l1 Distribution: Volume RunTime: 30 seconds Fluid: Water 
.ession: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 

r Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0401 
IL er Edge: 0.122 Particle Transparency: Trans Transmission: 0.90 

Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: N/A 

I 
Filter On: On 



I MICR·O,TRA~C~ - X"f 00· 
Ver:i n'll 

Pit 1 • 213 Lease 5 Pit1-213 Date: 06/18/97 Meas #:05165 
SAMPLE#2 Time: 15:59 Pres#: 01 

I Clay from Pit 1 Drum 213 Lease 5 Summa[! Percentiles Dia Vol% Width 
mv: T.892 10% = 1.444 60% = 6.658 5~120 100% 12.02 s91 mn : 1.239 20% = 2.196 70% = 8.773 

I 
ma = 3.412 30% = 3.005 80% = 12.04 
cs = 1.758 40% = 3.932 90% = 17.85 
sd = 6.010 50% = 5.120 95% = 24.19 

"lo FASS %CHAN 

I 
100.0 10.0 

,,/ 
!..--" 

I 90.0 9.0 

I 80.0 7 I 8.0 
I I 70.0 II 

7.0 

I I 
'I 

I I I 60.0 6.0 

I I I I 
11 50.0 I 5.0 

I I 
I 

I I I ~ 
40.0 4.0 

I ~ 

I 
i 

I I I 30.0 3.0 

I I I I 
I 

I 
i 

11 I 111 

I 
20.0 I I 2.0 

I I I I 
I 

~ I I 11 I 11 10.0 I , 1 I 1.0 

I I I 1, I II~ 1111 I I I I e 0.1)0 

i.. 

0.0 I I I I I 
II Id I I l I 

1.0~0 10.)0 10 .o 10( 0 
- Size (microns) -

I SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN 
704.0 100.00 0.00 9.250 71.80 6.03 
592.0 100.00 0.00 7.778 65.77 6.43 
497.8 100.00 0.00 6.541 59.34 6.60 

I 418.6 100.00 0.00 5.500 52.74 6.59 
352.0 100.00 0.00 4.625 46.15 6.56 
296.0 100.00 0.00 3.889 39.59 6.51 
248.9 100.00 0.00 3.270 33.08 6.17 

I 
209.3 100.00 0.00 2.750 26.91 5.45 
176.0 100.00 o.oo 2.312 21.46 4.64 
148.0 100.00 0.00 1.945 16.82 4.08 
124.5 100.00 0.00 1.635 12.74 3.77 

I 
104.7 100.00 0.00 1.375 8.97 3.40 
88.00 100.00 0.00 1.156 5.57 2.63 
74.00 100.00 0.00 0.972 2.94 1.63 
62.23 100.00 0.00 0.818 1.31 0.86 
52.33 100.00 0.69 0.688 0.45 0.45 

I 44.00 99.31 0.83 0.578 0.00 0.00 
37.00 98.48 1.08 0.486 0.00 0.00 
31.11 97.40 1.51 0.409 0.00 0.00 
26.16 95.89 2.16 0.344 0.00 0.00 

I 
22.00 93.73 2.99 0.289 0.00 0.00 
18.50 90.74 3.85 0.243 0.00 0.00 
15.56 86.89 4.53 0.204 0.00 0.00 
13.08 82.36 5.04 0.172 0.00 0.00 

111.00 77.32 5.52 0.145 0.00 0.00 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
tl'ession: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 

r Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0351 I L r Edge: 0.122 Particle Transparency: Trans Transmission: 0.93 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 

. Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: NIA 

1 
Filter On: On 
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MICRO·TRAC - X"IOO 

Pit 1 - 313 Lease 5 
lay from Pit 1 Drum 3/3 Lease 5 

I~ 
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I I 1/ 
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90.0 

80.0 

70.0 

' 

I I I 
1 · ' 

I 
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60.0 

50.0 

40.0 
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20.0 

10.0 

1 oo I I I I I I I 

bo 1.0 10. 0. 

Pit1-3/3 
SAMPLE#1 

Summary 
mv = 7.158 
mn = 1.249 
ma = 3.195 
cs = 1.878 
sd = 5.198 

Date: 06/19/97 Meas #:05166 
Time: 09:28 Pres#: 01 

Percentiles 
10% = 1.391 60% = 5.782 
20% = 2.056 70% = 7 .513 
30% = 2.784 80% = 10.37 
40% = 3.574 90% = 16.20 
50% = 4.538 95% = 22.73 

Dia Vol% Width 
4.538 100% 10.40 

10.0 1.,..-

I / 
/ 

/ 
I 

11 I 
I 11 I I 

9.0 

8.0 

7.0 

6.0 

5.0 
I 

I I 11 I 
I I I I I 
I 

I II I I I I 1 

111 I 111 I I I . 11 I 
I I I I )d I I I I I I I j( 

00 10 .0 10 

4.0 

3.0 

2.0 

1.0 

0.0 
0 

- Size (microns) -
SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN 
704.0 100.00 0.00 9.250 76.77 5.55 
592.0 100.00 0.00 7.778 71.22 6.34 
497.8 100.00 0.00 6.541 64.88 6.90 
418.6 100.00 0.00 5.500 57.98 7.17 
352.0 100.00 0.00 4.625 50.81 7.28 
296.0 100.00 0.00 3.889 43.53 7.19 
248.9 100.00 0.00 3.270 36.34 6.79 
209.3 100.00 0.00 2.750 29.55 5.99 
176.0 100.00 0.00 2.312 23.56 5.11 
148.0 100.00 0.00 1.945 18.45 4.51 
124.5 100.00 0.00 1.635 13.94 4.20 
104.7 100.00 0.00 1.375 9.74 3.78 
88.00 100.00 0.00 1.156 5.96 2.88 
74.00 100.00 0.00 0.972 3.08 1.74 
62.23 100.00 0.00 0.818 1.34 0.89 
52.33 100.00 0.63 0.688 0.45 0.45 
44.00 99.37 0.75 0.578 0.00 0.00 
37.00 98.62 0.95 0.486 0.00 0.00 
31.11 97.67 1.28 0.409 0.00 0.00 
26.16 96.39 1.76 0.344 0.00 0.00 
22.00 94.63 2.37 0.289 0.00 0.00 
18.50 92.26 3.01 0.243 0.00 0.00 
15.56 89.25 3.58 0.204 0.00 0.00 
13.08 85.67 4.13 0.172 0.00 0.00 
11.00 81.54 4.77 0.145 0.00 0.00 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
~ession: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 

Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0488 
Lo er Edge: 0.122 Particle Transparency: Trans Transmission: 0.90 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: NIA 
Filter On: On 
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Pit 2-1/3 Date: 06119/97 Meas #:05168 Pit 2 • 113 Lease 5 

rum 1/3 Lease 5 

90.0 

80.0 

70.0 

60.0 

50.0 

I I 
I I I 1/ 

; 
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40.0 I i 
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30.0 

20.0 

10.0 

I 11 
I' 

I 11 
Iii 
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I I 
I ~ i 

! I .... 
1 ao • • co 1.0 10. 

SAMPLE #1 Time: 10:41 Pres#: 01 
Summary Percentiles Dia Vol% Width 
mv = 13.46 10% = 1.647 60% = 10.13 23.07 38% 31.00 
mn = 1.259 20% = 2.588 70% = 15.31 3.789 62% 5.895 
ma = 4.164 30% = 3.664 80% = 22.21 
cs = 1.441 40% = 5.087 90% = 34.91 
sd = 11.90 50% = 7.024 95% = 49.01 • 

v 
I.' ... 

I ~ 

/v 
/ 

10.0 

9.0 

8.0 

I 
/ 

I I II I 
I 
I 

7.0 

6.0 

5.0 

4.0 

I I I 
I I I I 11 11 

I I ) 11 11 

1od.o 
I I I I I I I,, 

00 10 

3.0 

2.0 

1.0 

0.0 
0 

·Size (microns) -

~ 
704.0 
592.0 
497.8 
418.6 
352.0 
296.0 
248.9 
209.3 
176.0 
148.0 
124.5 
104.7 
88.00 
74.00 
62.23 
52.33 
44.00 
37.00 
31.11 
26.16 
22.00 
18.50 
15.56 
13.08 
11.00 

%PASS 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
97.95 
95.84 
93.56 
90.98 
87.89 
84.15 
79.75 
75.03 
70.41 
66.12 
62.01 

%CHAN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.05 
2.11 
2.28 
2.58 
3.09 
3.74 
4.40 
4.72 
4.62 
4.29 
4.11 
4.27 

Distribution: Volume 
assion: Standard 
U Edge: 704.0 

r Edge: 0.122 
Residuals: Disabled 
Number Of Channels: . 50 
High Resolution: NIA 

! Filter On: On 

~ %PASS %CHAN 
9.250 57.74 4.72 
7.778 53.02 5.19 
6.541 47.83 5.40 
5.500 42.43 5.36 
4.625 37.07 5.27 
3.889 31.80 5.19 
3.270 26.61 4.97 
2.750 21.64 4.49 
2.312 17.15 3.88 
1.945 13.27 3.40 
1.635 9.87 3.05 
1.375 6.82 2.64 
1.156 4.18 1.97 
0.972 2.21 1.21 
0.818 1.00 0.65 
0.688 0.35 0.35 
0.578 0.00 0.00 
0.486 0.00 0.00 
0.409 0.00 0.00 
0.344 0.00 0.00 
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.145 0.00 0.00 

RunTime: 30 seconds 
Run Number 1 of 1 runs 
Particle: Kaolin Clay 
Particle Transparency: Trans 
Particle Refractive Index: 1.64 
Particle Shape: Irregular 

~ %PASS %CHAN 

Fluid: Water 
Fluid Refractive Index: 1.33 
Loading Factor: 0.0504 
Transmission: 0.91 
Above Residual: 0.00 
Below Residual: 0.00 

§.g5 %PASS %CHAN 
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SOXHLET EXTRACTION DATA 

NON-FILTERABLE SOLIDS: 

SOLV-EX 
R&D CENTER 

15. Centrifuge tube weight .............................................. ·-------

16. Centrifuge & dry Solids weight.. .................................... ___ _,... __ _ 

17. Weight of solids in tube (#13-#12) ........................... : ..... ___ .__ ___ _ 

CALCULATIONS: 

Bitumen percent by Evaporation: 
·' 

Bitumen Wt.= r Wt. of Bitumen (#13~ 
~ of Solution in dis~ x Volume of Solution 

% Bitumen =GWt. of Bitumen (Eq;I 
Wt. of Raw Sample (#3) I - x 100 

3 Bitumen in Solids = (% Bitumen x sample wt.I g Solids) x 100 -

D,. ?3b g (Eql) 

_C)_. 9-"'-/_3 (Eq2) 

/J~ 3 ------

% Solids 
_,·· ;f 

- Wt. of Solids in Thimble (#9) + !(Nr)[solids in rube (#17)]1 
Wt. of Raw Sample (#3) :J 

/ 
.. ... 

x 100 -

<t~fO 3 (Eq3) 
J 

w8) 
~ Water = % Biwmen (Eq2) - % Solids (Eq3) -

I /11.IP;. / . 
~~_t_7_% 

I ~ (Noteo NF - the ToW Bitumen -Toluene Solution Volume I Volume in Cemrifuge tube) 

I 
I 
l
e 

'-. 

I Revised 4!29196 
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MEMORANDUM 

DATE: 

TO: 

June 10, 1997 

Massoud Ahghar 

FROM: Jianzhi Ge 

RE: Pretreatment of the clay from lease 5 

CC: 

The XRF and PSD analyses from lease 5 clay is attached. The alumina 
concentration is around 15%. This clay can be preprocessed before it goes to 
the leach. Hydrocyclone classification process is proposed as the first step 
treatment. According to the previous tests, 1" hydrocyclone will be used. Solid 
concentration of the slurry will be controlled within 15% to 20% by weight. The 
feed pressure will be around 65 psi. Flotation will be recommended following the 
hydrocyclone to remove iron and magnesium. It is said that Mountain States has 
done some research work. Their work need to be reviewed. If the weak acid 
leach does work out to be good, a weak acid leach process will be used follow 
the flotation. The last step will be pressure leach. A block flow diagram is shown 
below: 

water froth liquor 

overflow 

clav bottom slurry weak acid 

mixing tank hydrocyclone flotation leach 

underflow. clay slurry 

pressure 

leach 
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·soXHLET EXTRACTION DATA SOLV-EX 
R&D CENTER 

NON-FILTER.ABLE SOLIDS: 
"" . . 
.... 

15. Centrifuge rube weight ............................................... _______ g 

16. Centrifuge & dry Solids wei~bt ...................................... _______ .g 

17. Weight of solids in tube (#13-#12) ................................. _______ g 

CALClJLATIONS: 

Bitumen percent by Evaporation: 

Birumen Wt.= I Wt. of Birumen (#13~ 
l.:mL of Solution in dis~ x Volume of Solution 

% Bitumen =GWt. of Birumen (Ea~ 
Wt. of Raw Sample c#-t) I - x 100 0,D ( 

------% (Eq2) 

% Birumen in Soiids = (% Bitumen x sample wr.../ g Solids) x 100 = --=o ...... · ,_u_~_.d'""-_3 

% Solids - I Wt. of Solids in Thimble (#9) .;- (NFl[soiids in rube (#17)] I 
·\llt. of Raw Sam.pie (#3) x 100 = 

I iu,... % ·water - % Bimmen (Eq2) - % Soiids (Eq3) - .J:? )<._J % ' d' ,.1) 

Jlf:~r I 

I 
/'"'!\. 

I 
I 
I 

•• 
I 

]c}l !:; 

(Note: NF = !he Total Bitumen -7oiuene Solution Volume I Voiume in Centrifuge rube) 

Revised 4/29196 
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SOXHLET EXTRACTION DATA SOLV-EX 
R&DCENTER 

NON-FILTERABLE SOLIDS: 

15. Centrifuge tube weight .............................................. ·-----~,..,,::;.--

16. Centrifuge & dry Solids weight. .................................... ·--.........,~---g 

17. Weight of solids in tube (#13-#12) ................................. _ __.. _____ g 

CALCULATIONS: 

Bitumen percent by Evaporation: 

Bitumen Wt.= I Wt. of Bitumen (#13~ 
~ of Solution in dis~ x Volume of Solution 

x 100 = ()_ a? % Bitumen =GWt. of Birumen (Eq;l 
Wt. of Raw Sample (#3) I ------% (Eq2) -

% Bitumen in Solids = (% Bitumen x sample wt./ g Solids) x 100 = 

% Solids - I Wt. of Solids in Thimble (#9) + (N"F)[solids in rube (#1-Dil 
Wt. of Raw Sample (#3) :J x 100 = 

% Bitumen (Eq2) - % Solids (Eq3) = ___.!_?.--"-~ 5....__? _ % 

(Note: NF = the Total Biwmen -Toluene Solution Volume/ Volume in Centrifuge tube) 

Revised 4/29/96 



It MICROTRAC - X"'IOO \la-'> ft1 

Pit 2 • 313 Lease 5 Pit2-3/3 Date: 06/19/97 Meas.#:05173 
SAMPLE#2 Time: 15:21 Pres#-: 01 I flay from Pit 2 Drum 3/3 Lease 5 Summa~ Percentiles Dia Vol% Width 

mv = 16.44 10% = 1.926 60% =-13.33 23.46 45% 33.96 1619 mn = 1.380 20% = 3.151 70% = 18.54 4.248 55% 6.251 
ma = 4.982 30% = 4.684 80% = 25.67 

II cs = 1.204 40% = 6.593 90% = 40.35 
sd = 13.68 50% = 9.212 95% = 57.85 

%PA:S:S %CRAN 

I 100.0 10.0 

I 
...... 

I 
.,,,. !.-

90.0 / 
9.0 

7 I I so.a / 8.0 

I 
1170.0 . 

7.0 

11 7. I I 6.0 60.0 

I I I ·; 
I 1 · 50.0 

I 
I 

5.0 

I I I 
~ I 

40.0 I 4.0 

1 30.0 II 3.0 

I I 
I I I I 1 I I 

I 

I ~ 

I 
20.0 2.0 

I 
~ 

I l 11 
~ 

10.0 "" 1.0 

I 
I 

11 
I ~ 

I I 1111 I 
i.. 

I e 0.100 

L.. 

0.0 I I I I TD I I I 
1.0 0 10.JO 10( .0 10( 0 

I 
- Size (microns) -

SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN 
704.0 100.00 0.00 9.250 50.12 5.04 
592.0 100.00 0.00 7.778 45.08 5.32 

I 
497.8 100.00 0.00 6.541 39.76 5.23 
418.6 100.00 0.00 5.500 34.53 4.87 
352.0 100.00 0.00 4.625 29.66 4.51 
296.0 100.00 0.00 3.889 25.15 4.26 
248.9 100.00 0.00 3.270 20.89 4.00 I '209.3 100.00 0.00 2.750 16.89 3.60 
176.0 100.00 0.00 2.312 13.29 3.13 

1148.0 100.00 0.00 1.945 10.16 2.73 
124.5 100.00 0.00 1.635 7.43 2.41 

11104.7 
100.00 1.26 1.375 5.02 2.04 

88.00 98.74 1.38 1.156 2.98 1.52 
74.00 97.36 1.59 0.972 1.46 0.94 
62.23 95.77 1.94 0.818 0.52 0.52 
52.33 93.83 2.42 0.688 0.00 0.00 

I 44.00 91.41 2.97 0.578 0.00 0.00 
37.00 88.44 3.60 0.486 0.00 0.00 
31.11 84.84 4.31 0.409 0.00 0.00 
26.16 80.53 5.07 0.344 0.00 0.00 

I 
22.00 75.46 5.53 0.289 0.00 0.00 
18.50 69.93 5.45 0.243 0.00 0.00 
15.56 64.48 5.00 0.204 0.00 0.00 
13.08 59.48 4.66 0.172 0.00 0.00 

111.00 54.82 4.70 0.145 0.00 0.00 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
P.ssion: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
U Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0459 

'" r Edge' 0.122 Particle Transparency: Trans Transmission: 0.93 
esiduals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
umber Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 

I High Resolution: NIA 
ilter On: On 



Pit 2 • 213 Lease 5 
lay from Pit 2 Drum 213 Lease 5 

90.0 I 

80.0 

70.0 

60.0 

50.0 

40.0 

I I 
I I 

30.0 

20.0 

10.0 

e o. 

I 
\ __ I I I 

11.~ 
1 )O 

I I I 

1.0 0 

MICRO TRAC - X"IOO 

i,i 
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' 
I 

II/ 

/' 

Pit2·213 
SAMPLE#2 

Summary 
mv = 15.59 
mn = 1.097 
ma = 3.165 
cs = 1.895 
sd = 11.11 

v 
,,,, 

/ 

Percentiles 
10% = 1.282 60% = 6.725 
20% = 1.874 70% = 10.32 
30% = 2.628 80% = 18.43 
40% = 3.535 90% = 37 .80 
50% = 4.796 95% = 64.38 

I .... ' ........ 
i/ 

I 
I I 
I 

I I 11 
i 

I I I 
i I 

1111 I I 

11 , ••• L.~ I I 
I l I I 

10. )0 10( .0 
- Size (microns) -

10.0 

9.0 

8.0 

I 
I 

i I 

I 

7.0 

6.0 

5.0 

4.0 

I I 
I 

3.0 

2.0 

1.0 

0.0 
10( 0 

SIZE %PASS %CHAN ~ %PASS %CHAN SIZE %PASS %CHAN ~ %PASS %CHAN 
704.0 100.00 0.00 9.250 67.79 3.98 
592.0 100.00 0.00 7.778 63.81 4.57 
497.8 100.00 0.00 6.541 59.24 5.03 
418.6 100.00 0.00 5.500 54.21 5.35 
352.0 100.00 0.00 4.625 48.86 5.63 
296.0 100.00 0.47 3.889 43.23 5.89 
248.9 99.53 0.37 3.270 37.34 5.86 
209.3 99.16 0.34 2.750 31.48 5.49 
176.0 98.82 0.35 2.312 25.99 4.98 
148.0 98.47 0.41 1.945 21.01 4.66 
124.5 98.06 0.52 1.635 16.35 4.55 
104.7 97.54 0.69 1.375 11.80 4.27 
88.00 96.85 0.92 1.156 7.53 3.38 
74.00 95.93 1.18 0.972 4.15 2.11 
62.23 94.75 1.44 0.818 2.04 1.12 
52.33 93.31 1.67 0.688 0.92 0.58 
44.00 91.64 1.88 0.578 0.34 0.34 
37.00 89.76 2.09 0.486 0.00 0.00 
31.11 87.67 2.32 0.409 0.00 0.00 
26.16 85.35 2.56 0.344 0.00 0.00 
22.00 82.79 2.73 0.289 0.00 0.00 
18.50 80.06 2.84 0.243 0.00 0.00 
15.56 77.22 2.91 0.204 0.00 0.00 
13.08 74.31 3.08 0.172 0.00 0.00 
11.00 71.23 3.44 0.145 0.00 0.00 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
P.ession: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
U Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0384 
L r Edge: 0.122 Particle Transparency: Trans Transmission: 0.93 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: N/A 
Filter On: On 



1-
1 

•• 
I 
I 
I 
I 
I 
I 
1e 
I . 

I 
I 
I 
I 
I 
I 

•• 
I 

ANALYT'ICAL CKEMISTRY"L\BORATORY 
D&PARTMENr OF &\ml AND rt.AHETAJll" SCIENCES 

umvasm or NEW MEXICO 
ALBt1QUEltQUE. NM 11131 

(SOS) l'7T-MZ4 . 
F~ (505) m..aa 

o~ .tft~Y 11, 1'1'17 

sot.V-£7; CORPOBIJIOK; Attn: Massoud A.hghar 
Joba Rusler 
X-Ray Fluormrccncc Analyses 

L<Uk>e :; Clag Lo.fftt 
' t)-1-c. s-;:icr 

~1J,t '..: L- C- S - I PD5· Cf' <ft'?'fl - L-FT f3 
Si01 S'J, 1.0 r:z. o 'f ~f.'33 
T"iO, O,bIT o.21g o, 79'1 
Alp, J J./. r,,(., '3.5-0 &JI'/ 
Ft:p, 1. 3<s Jf, f"O 3 ;-. 7'f 
~ - - -
MDO 0.011 o. 037- o.355'" 
MgO !J, 3q fJ. ?If ,,t./. J"tf 

~ /, 94 I.BS- J>,'f2., 
Na.p o.3f 0 .. -;J.b o.-:z7 
KP J.,(;f /,~/ /.-1'7 

-HP(-) 
~ 

Hp(+) I 
i 3. 5 (, '}-, .l .:l. N.P. + co, ) 

P.Ps 0.1& o. 17 /.;. 9 

TOTAL 'f'/.fO 11 1PJ? g¥,1q 
-

TOTAl.f~ 
(zi Pt;IJ~ 

1-0.i. + ~ia,J /J.3~ '/, :7.) fl.}}. 

f'cQ ~(&er 
LOJ. 

- .. 



I MICROTRAC - X'f 00 y ... -~ n~ 

I ' . .. 'L-C-S-1 L-C-S-1 Date: 06/09/97 Meas #:05147 
SAMPLE#1 Time: 09:37 Pres#: 01 

L-C-5·1 Summa~ Percentiles 

L~ 5 Tup Cf~ )_(JO" mv = 27.54 10% = 1.623 60% = 11.62 
6/9/97 mn = 1.201 20% = 2.647 70% = 18.03 

ma = 4.282 30% = 3.851 80% = 27.54 

~~ J)~ps-~. cs = 1.401 40% = 5.447 90% = 50. 73 
sd = 15.70 50% = 7.697 95% = 101.5 

I 
100.0 I 

I 

,, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.1110 

SIZE 0bPASS - 100.00 
100.00 

497.8 100.00 
418.6 100.00 
352.0 98.51 
296.0 97.25 
248.9 96.54 
209.3 96.16 
176.0 96.16 
148.0 96.16 
124.5 95.74 
104.7 95.13 
88.00 94.31 
74.00 93.27 
62.23 91.97 
52.33 90.34 
44.00 88.27 
37.00 85.68 
31.11 82.53 
26.16 78.87 
22.00 74.82 
18.50 70.63 
15.56 66.53 
13.08 62.63 
11.00 58.79 

Distribution: Volume 

I 
I 

I 

%CHAN 
0.00 
0.00 
0.00 
1.49 
1.26 
0.71 
0.38 
0.00 
0.00 
0.42 
0.61 
0.82 
1.04 
1.30 
1.63 
2.07 
2.59 
3.15 
3.66 
4.05 
4.19 
4.10 
3.90 
3.84 
4.04 

Progression: Standard 

I 
Upper Edge: 704.0 
Lower Edge: 0.122 
Residuals: Disabled 
Number Of Channels: 
High Resolution: 

I 

•• 
I 

Filter On: On 
N/A 

50 

I 

...... ... 
1...-

.. vv 
~ 
v 

/ 
l 

v 

II' 

I ~ 

I 
~ 

I LI 
i. -... 

'I I 11 I ~ .I ~ 

1.MO 10.110 100.0 

·Size (microns) -
SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE 
9.250 54.75 4.46 
7.778 50.29 4.89 
6.541 45.40 5.11 
5.500 40.29 5.06 
4.625 35.23 4.95 
3.889 30.28 4.80 
3.270 25.48 4.54 
2.750 20.94 4.08 
2.312 16.86 3.56 
1.945 13.30 3.17 
1.635 10.13 2.92 
1.375 7.21 2.61 
1.156 4.60 2.05 
0.972 2.55 1.34 
0.818 1.21 0.77 
0.688 0.44 0.44 
0.578 0.00 0.00 
0.486 0.00 0.00 
0.409 0.00 0.00 
0.344 0.00 0.00 
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.145 0.00 0.00 

RunTime: 30 seconds Fluid: Water 
Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Particle: Kaolin Clay Loading Factor: 0.0707 
Particle Transparency: Trans Transmission: 0.89 
Particle Refractive Index: 1.64 Above Residual: 0.00 
Particle Shape: Irregular Below Residual: 0.00 

Dia Vol% Width 
334.3 4% 118.3 
24.62 37% 37.18 
3:769 59% 5.958 

'7oCHAN 
10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

I I 0.0 
1000 

%PASS %CHAN 



MICROTRAC - X"IOO ...: ...... .... 

I • L-C-S-1 L-C-S-1 Date: 06/09/97 Meas #:05145 
•', . ,~ .. : 

SAMPLE#1 Time: 09:14 Pres#: 01 
... -c-s-1 SummaO:'. Percentiles 

6/9/97 /_ f21AY( ..j lvp c~ ~£1' 
mv = 10.71 10% = 1.124 60% = 6.673 

I 
mn = 0.811 20% = 1.613 70% = 10.39 
ma = 2.766 30% = 2.338 80% = 17.55 

WITH DISPERSANT 

I ~ 
90.0 

I 80.0 

70.0 

I 60.0 

I 50.0 

40.0 

I 30.0 

20.0 

I 10.0 

... 
0.0 

I 0.1 )0 

SIZE %PASS %CHAN 

I • 100.00 0.00 
100.00 0.00 
100.00 0.00 

418.6 100.00 0.00 

I 
352.0 100.00 0.00 
296.0 100.00 0.00 
248.9 100.00 0.00 
209.3 100.00 0.00 
176.0 100.00 0.00 

I 
148.0 100.00 0.00 
124.5 100.00 0.00 
104.7 100.00 0.37 
88.00 99.63 0.49 
74.00 99.14 0.69 

I 62.23 98.45 1.01 
52.33 97.44 1.48 
44.00 95.96 2.06 
37.00 93.90 2.67 

I 
31.11 91.23 3.17 
26.16 88.06 3.47 
22.00 84.59 3.53 
18.50 81.06 3.43 
15.56 77.63 3.27 
13.08 74.36 3.25 

111.00 71.11 3.45 

Distribution: Volume 
Progression: Standard 

1 
Upper Edge: 704.0 
Lower Edge: 0.122 
Residuals: Disabled 
Number Of Channels: 
High Resolution: 

I 

•• 
I 

Filter On: On 
N/A 

50 

I 

cs = 2.169 40% = 3.289 90% = 29.02 
sd = 9.991 50% = 4.628 95% = 40.33 

v 
.,,,,.._--

v 
~ 

I/ 
ii 

1.i' 
II 

lJ 

"' 

~ 

~ 

~ 

'; 

Ill 
JI I I I • -·-
1.0bo 10.1 0 100.0 

- Size (microns) -
SIZE "l!>PASS %CHAN SIZE %PASS %CHAN SIZE 
9.250 67.66 3.85 
7.778 63.81 4.32 
6.541 59.49 4.66 
5.500 54.83 4.85 
4.625 49.98 5.00 
3.889 44.98 5.15 
3.270 39.83 5.19 
2.750 34.64 4.95 
2.312 29.69 4.68 
1.945 25.01 4.63 
1.635 20.38 4.82 
1.375 15.56 4.82 
1.156 10.74 4.09 
0.972 6.65 2.77 
0.818 3.88 1.60 
0.688 2.28 0.91 
0.578 1.37 0.58 
0.486 0.79 0.43 
0.409 0.36 0.36 
0.344 0.00 0.00 
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.145 0.00 0.00 

RunTime: 30 seconds Fluid: Water 
Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Particle: Kaolin Clay Loading Factor: 0.0494 
Particle Transparency: Trans Transmission: 0.90 
Particle Refractive Index: 1.64 Above Residual: 0.00 
Particle Shape: Irregular Below Residual: 0.00 

Dia Vol0b Width 
23.07 29% 27.60 
3.993 51% 5.305 
1:132 20% 0.681 

%(.;HAN 
10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 

"t:'.oPASS %CHAN 
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JUNE 20, 1997 
JerryV. Fox 

INITIAL EXPLORATORY HYDROCYCLONE TEST­
CLEARW ATER SAMPLES 

Prepare a uniform, well mixed slurry of approximately 25 percent solids (calculate the 
weight based upon the weight as is in the sample drum. Use the sample in drum 2 of Pit 
# 1. Use steam to heat to approximately 130 °P to help in the mixing process. 

1.0Test #1 
1.1 Transfer the slurry to the hydrocyclone test feed tank. Turn on the pump and circulate 

while bypassing the hydrocyclone and turn on the mixer. 
1.2 Using steam heat the contents to 160 °P. 
1.3 Open the flow to the hydrocyclone and close the bypass valve until 50 psig is 

obtained on the flow to the hydrocyclone. 
1.4 Run for a minimum of 5 minutes. 
1.5 Divert the overflow line to a 5 gallon bucket and record the time to fill. Return the 

flow to the unit. 
1.6 Divert the underflow line to a 5 gallon bucket and record the time to fill. Return the 

flow to the unit. 
1.7 Collect one gallon samples of the feed, overflow, and underflow streams 
1.8 Record pressure and flow rate data as well as any unusual observations .. 

2.0 Test# 2 
2.1 Open the bypass valve until the pressure reaches 30 psig. 
2.2 Use steam to adjust temperature to 160 °F. 
2.3 Repeat steps 1.4 through 1.8. 

3.0 Using the bypass valve adjust the pressure to 50 psig. 
3.1 Using a hose clamp, adjust the overflow rate to roughly 1/3 to Yi as determined by 

visual inspection. 
3.2 Repeat steps 1.4 through 1.8. 

4.0 Laboratory Tests 
4.1 Determine percent solids all samples 
4.2 Determine PSD all samples. 
4.3 Retain samples for further study or instruction to dispose. 
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CYCLONE TESTS 

TEST ONE 

50 PSI ORIFICE TOP 5-5 BOTTOM 3-2 

GPM - OFF THE TOP OF CYCLONE, 3 GALLONS PER MINUTE. OFF BOTTOM OF CYCLONE, I 
GALLON PER MINUTE AND 40 SECONDS. 

TEST TWO 

30PSI 
J 

GPM - OFF THE TOP OF THE CYCLONE, 2 1/2 GALLONS PER MINUTE. BOTTOM I GALLON 
PER 2 MINUTE 

.TEST THREE 

50 PSI ORIFICE TOP 3-0 BOTTOM 3-2 

CYCLONE TOP GPM I GAL PER I MINUTE I 0 SECONDS, BOTTOM 1 GAL PER MINUTE 

TEST FOUR 

30PSI 

CYCLONE TOP GPM I GAL PER I MINUTE 30 SECONDS, BOTTOM 1 GAL PER I MINUTE 10 
SECONDS. 

Fd ·Tc--rr /?If #( /)J?wn-i v/;, 
-

L/k 
I 

Ir) J-.... f(_,:y I rro 7?-b I I / 
v V'/ 

? 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. MICROTRAC-X'f!OO -·· 
.. 
-··· .. --· 

Hydrocyc/onaMIX TANK ,..,..~H""1-"1 Date:. 0612Al9T Meas#:05184 
'SAMPt.E#3. nme:- 1Z."'t1' Pres#: 01" 

l"ILUI PL.ANl HruRu'-"T- '"'i= It::::> I Summa!:! Pecsoentiles Dia Vol".4- Width 
ISAMPLE MIXING: TANK mv• = 6.263" 10%.= 0.963: 60.%.= :r.~· 4.311 73"! .. 8';488 
rTestPit1.Lease 5 mn =- 0.165 20%-=1";3"3T 70o/,..= 5.183 1.145 24% 0.657 .\97 ma = 1".597 30% = 1 ;803: 80% = T.24T 0.144 3% 0.027 

cs = 3;757 40%.= 2~409· 90%· = 12.07 
sd = 3.704- 50% = 3:096 95% = 18.46 -

v1..LI l\ - - io~t1AN ·- . ·--
100.0 10.0 

/ 
,,,,.,,-~ 

90.0 g.o 
/ 

l' 
80.0 v 

~ 8.0 

70.0 / 1:0 

60.0 
; s.o 

i 

50.0 5.0 

40.0 ' 4.0 

I I 
30.0 

I I 
3.0 

; 
20.-0 2.0 

' I 10.0 
; 

1.0 

I ... I 11 I I I 0.0 -1 ' •I I I I I 0.0 I 

1cid.o . 
0.1 )0 1.0 )0 10. )0 10( 0 

- Size (microns) -
E %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN .§gg %PASS %CHAN 
.0 100.00 0.00 9.250 85.51 3.75 

592.0 100.00 0.00 7.778 81.76 4.51 
497.8 100.00 0.00 6.541 77.25 5.27 
418.6 100.00 0.00 5.500 71.98 5.96 
352.0 100.00 0.00 4.625 66.02 6.61 
296.0 100.00 0.40 3.889 59.41 7.11 
248.9 99.60 0.00 3.270 52.30 7.16 
209.3 99.60 0.00 2.750 45.14 6.65 
176.0 99.60 0.00 2.312 38.49 6.00 
148.0 99.60 0.00 1.945 32.49 5.69 
124.5 99.60 0.00 1.635 26.80 5.82 
104.7 99.60 0.00 1.375 20.98 5.83 
88.00 99.60 0.00 1.156 15.15 4.93 
74.00 99.60 0.00 0.972 10.22 3.25 
6223 99.60 0.00 0.818 6.97 1.78 
52.33 99.60 0.33 0.688 5.19 0.96 
44.00 99.27 0.44 0.578 4.23 0.59 
37.00 98.83 0.58 0.486 3.64 0.42 
31.11 98.25 0.79 0.409 3.22 0.35 
26.16 97.46 1.06 0.344 2.87 0.00 
22.00 96.40 1.38 0.289 2.87 0.00 
18.50 95.02 1.75 0.243 2.87 0.00 
15.56 93.27 2.13 0.204 2.87 0.00 
13.08 91.14 2.55 0.172 2.87 1.17 
11.00 88.59 3.08 0.145 1.70 1.70 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
Progression: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Upper Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0762 
Lower Edge: 0.122 Particle Transparency: Trans Transmission: 0.84 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: N/A 

· terOn: On 



· ~.:t:1~~~.:~ ·:· ~ :: ~~-i~-~r~. ·• . MICR.OTRA.C· - X"'f 00! ~·· . i . ' HydcocycloneTest#1'TOP PP·HCT-1T Date:- 06/2419T Meas#;05t7~ 
.. ·SAMPt.E#t Time: 11:06 Pi'esr#~ CJ.1! .. . 
P.IL.0-l PLANT MT Uf(l.ll,, I pu~ lt:::::il Summa a Percentiles' Dia, Vol~- Wid~ 

I 
ISAMPt.E#1''.T0P'50psi 3gal.-1min. 

I 
I 
I 
I 
I 
I 
I 

rt"estPit1' leas&5' 
Before Ultrasound .T 

'1ot"A:::>_, 
100.0. 

90.D' 

80-.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 
I .11 ~ ri1 I 0.0 

0.1 )0 

I • 06!PASS %CHAN 

I 
I 
I 
I 

100.00 
592.0 100.00 
497.8 100.00 
418.6 100.00 
35~0 100.00 
296.0 100.00 
248.9 100.00 
209.3 100.00 
176.0 100.00 
148.0 100.00 
124.5 100.00 
104.7 100.00 
88.00 100.00 
74.00 100.00 
6~23 100.00 
52.33 100.00 
44.00 100.00 
37.00 100.00 
31.11 100.00 
26.16 100.00 
~00 100.00 
18.50 100.00 
15.56 100.00 
13.08 100.00 
11.00 100.00 

Distribution: Volume 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.39 I 

I Progression: Standard 
Upper Edge: 704.0 
Lower Edge: 0.122 
Residuals: Disabled 
Number Of Channels: 

I 

•• 
I 

High Resolution: N/A 
FiltAr On: On 

50 

mv· == ~301 10% = 0.646 60%.= 2:364. 2.956 57% 2$7&:· 
mrr· = 0;170 20%=1:001 70%=~863 1.116 37",4. 0.66&: 
ma = 1.013 30"/o = 1.236 80%=3.468' 0.156 6% o.orr 
cs = 5.921 40% = 1.516 90%=4.445 
sd = 1.443 50% = 1.902. 95% = 5.460 

'Yot;HAN 

....... 10-.0 . 

// 
9-.0 , 

j 
8.0 : 

; T.O 

6.0 

" 5.0 

4.0 ., 
I I 3.0 

I I 11 I 2.0 

I I 11 II ; 1.0 

I 111 11 • 
1od.o 

I 
0.0 

1.01)0 10 • JO 10( Q 

- Size (microns) -
SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS 0~oCHAN-
9.250 99.61 0.73 
7.778 98.88 1.35 
6.541 97.53 2.39 
5.500 95.14 3.95 
4.625 91.19 6.00 
3.889 85.19 8.11 
3.270 77.08 9.25 
2.750 67.83 8.92 
2.312 58.91 7.94 
1.945 50.97 7.53 
1.635 43.44 8.06 
1.375 35.38 8.73 
1.156 26.65 7.85 
0.972 18.80 5.28 
0.818 13.52 2.87 
0.688 10.65 1.54 
0.578 9.11 0.95 
0.486 8.16 0.69 
0.409 7.47 0.55 
0.344 6.92 0.48 
0.289 6.44 0.49 
0.243 5.95 0.61 
0.204 5.34 0.98 
0.172 4.36 1.73 
0.145 2.63 2.63 

RunTime: 30 seconds Fluid: Water 
Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Particle: Kaolin Clay Loading Factor: 0.0376 
Particle Transparency: Trans Transmission: 0.89 
Particle Refractive Index: 1.64 Above Residual: 0.00 
Particle. Shape: Irregular Below Residual: 0.00 



..... _;-: ......... 

MJ:CROTR'AC-X"EDDR:.'~ ·- ·-. , ~ . . . . . ' .. '. ··~· .. ·•··· -
Hydrocyclane-Test-#1 BOTT ' ·-1'.P . ' ,.:~ Date:: · 06JZAl9T Meas#:.0517&:: 

'SAMPt.E#fr. I 
IPIL.O I PLANT n T uRv"'- J LUNt: I t:::i I 

Time: 1'1 :23: . Pres#:: (J'f" 
Summaix: ~ Pereen!jles 

ISAMPLE#t BOTTOM:SOpsi 1gal.-1min. 40SEC mv = 9':12& 1'10.%=-1~8'42: 60%.::. T.605' 
trest Pit 1 Lease 5 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!Before Ultrasound .7 
"loi"A~~ 

100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.1)0 

• %PASS 
100.00 

592.0 100.00 
497.8 100.00 
418.6 100.00 
352.0 100.00 
296.0 100.00 
248.9 100.00 
209.3 100.00 
176.0 100.00 
148.0 100.00 
124.5 100.00 
104.7 100.00 
88.00 100.00 
74.00 100.00 
62.23 100.00 
52.33 99.56 
44.00 98.90 
37.00 97.91 
31.11 96.44 
26.16 94.31 
22.00 91.36 
18.50 87.63 
15.56 83.30 
13.08 78.59 
11.00 73.47 

Distribution: Volume 

I 

%CHAN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.44 
0.66 
0.99 
1.47 
2.13 
2.95 
3.73 
4.33 
4.71 
5.12 
5.79 

I Progression: Standard 
Upper Edge: 704.0 
Lower Edge: 0.122 
Residuals: Disabled 
Number Of Channels: 

I 

•• 
High Resolution: NIA 
Filter On: On 

I 

50 

mn· =, 1:469:' '20%.==Z.839; 70% = 9~891 
ma =· 4.183" 30%,= :r.808· 80% = 13.7Ei 
cs = 1.434 40% = 4~862 90% = 20.58 
sd = 6.770 50%-=Ei.073 95% = 27.51 

~ --
/ 

/ 
v 

~ 

~ 

·-
·. I.' .: I 

' 
~ 

"' 
II I~ I I I "' I ~ 

~ 

1.0 )0 10.JO 1od.o 
- Size (microns) -

SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE 
9.250 67.68 6.72 
7.778 60.96 7.57 
6.541 53.39 7.90 
5.500 45.49 7.64 
4.625 37.85 7.04 
3.889 30.81 6.30 
3.270 24.51 5.43 
2.750 19.08 4.46 
2.312 14.62 3.62 
1.945 11.00 3.05 
1.635 7.95 2.68 
1.375 5.27 2.26 
1.156 3.01 1.62 
0.972 1.39 0.93 
0.818 0.46 0.46 
0.688 0.00 . 0.00 
0.578 0.00 0.00 
0.486 0.00 0.00 
0.409 0.00 0.00 
0.344 0.00 0.00 
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.145 0.00 0.00 

RunTime: 30 seconds Fluid: Water 
Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Particle: Kaolin Clay Loading Factor: 0.0900 
Particle Transparency: Trans Transmission: 0.86 
Particle Refractive Index: 1.64 Above Residual: 0.00 
Particle Shape: Irregular Below Residual: 0.00 

Dia, Vo1°&; Width" 
6.073 100% 13"~54 

-
/o~MAN 

10.0· 

9.0 

8.0 

7.0 

6.0 

5.0 

I. 4.0 

I 3.0 

2.0 

I 1.0 

I 
I 

1111 I 0.0 I 

• • '1'oc o 

%PASS %CHAN 
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.. •-. MICRO'TRA.C- x-roo: ---..... . - ,, -~"'--..... 

Hydrocyc/one TESTU TOP PP·H~T-4T Date: 06/24197 Meas#:Q5:189-
SAMPLE#1· Time: 12:42 Pres:#:" <l1" 

~•LO•· PLAN>T "T Ul'UJW..J ~..ii;;; le::> I Summan: Percentiles Dia Vol% Wism:t. 
ISAMPt.E#4: TOP 50psi 1 gal-Im in 1 Osec 3.0-3.2. mv =· 1.809 10% = 0.269 60% = 1.650 1.482 90% 2:360: 
liestPit1 Leases mn = 0.168 20% = 0.727 70% = 2.095 0.153 10% 0~060 

\ST ma = 0.738 30% = 0.962 80% = 2. 723 
cs = 8.132 40%= 1.148 90% = 3.735 
sd = 1.237 50% = 1.358 95% = 4.824 . 

·1oi"'A::i::) _,_. 'W.11,N 
IV- •• ·• 

100.0 20.0. ,,,. ,,,..-
90.0 ,/ 18.0 ,v 
80~0 16.0 

1/ 70.0 14.0 

60.0 I I I 12.0 
I 

50.0 10.0 
~ I 40.0 8.0 

I J I I 30.0 6.0 

I I I 20.0 4.0 
~i,..-

I I i,...--
10.0 -- 2.0 

.. lf.1 I 111 I 
I 

I 
I 

11 I 11 0.0 I 11 . - I I 0.0 . • . • · '1oo.o 0.1 )0 1.01)0 10. )0 10( 0 

- Size (microns) -
E %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN 
.o 100.00 0.00 9.250 99.65 0.58 

592.0 100.00 0.00 7.778 99.07 0.94 
497.8 100.00 0.00 6.541 98.13 1.49 
418.6 100.00 0.00 5.500 96.64 2.28 
352.0 100.00 0.00 4.625 94.36 3.38 
296.0 100.00 0.00 3.889 90.98 4.71 
248.9 100.00 0.00 3.270 86.27 5.90 
209.3 100.00 0.00 2.750 80.37 6.53 
176.0 100.00 0.00 2.312 73.84 6.80 
148.0 100.00 0.00 1.945 67.04 7.44 
124.5 100.00 0.00 1.635 59.60 8.86 
104.7 100.00 0.00 1.375 50.74 10.31 
88.00 100.00 0.00 1.156 40.43 9.91 
74.00 100.00 0.00 0.972 30.52 7.25 
62.23 100.00 0.00 0.818 23.27 4.46 
52.33 100.00 0.00 0.688 18.81 2.77 
44.00 100.00 0.00 0.578 16.04 1.96 
37.00 100.00 0.00 0.486 14.08 1.53 
31.11 100.00 0.00 0.409 12.55 1.21 
26.16 100.00 0.00 0.344 11.34 0.97 
22.00 100.00 0.00 0.289 10.37 0.87 
18.50 100.00 0.00 0.243 9.50 1.00 
15.56 100.00 0.00 0.204 8.50 1.57 
13.08 100.00 0.00 0.172 6.93 2.77 
11.00 100.00 0.35 0.145 4.16 4.16 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
Progression: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Upper Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0199 
Lower Edge: 0.122 Particle Transparency: Trans Transmission: 0.93 
Residuals: Disabled Particle Refractive Index: 1.64 -Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: N/A 
Filter On: On 



I Hydrocyclane Test#Z TOP -z 
SAMPLE#1 

Date: 06/24197 Meas.#:05180 
TI me: 11 :42 Pres:#:- 01' 

I 
I 0 

100.0 

I 90.0 

80.0 

I 70.0 

I 
60.0 

50.0 

I 40.0 

30.0 ,, 
20.0 

10.0 

I 0.0 

I -n - I 11 I 11 
0. 1 )0 

I E %PASS %CHAN 
704.0 100.00 0.00 
592.0 100.00 0.00 

I 
497.8 
418.6 
352.0 
296.0 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 

248.9 100.00 0.00 

I 
209.3 
176.0 
148.0 

100.00 0.00 
100.00 0.00 
100.00 0.00 

' 124.5 100.00 0.00 
; 

104.7 ; 100.00 0.00 

I 88.00 
74.00 

' 62.23 

100.00 0.00 
100.00 0.00 
100.00 0.00 

' 52.33 100.00 0.00 

I 
44.00 
37.00 
31.11 
26.16 

! 22.00 i 

I 
18.50 
15.56 
13.08 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 

11.00 100.00 0.46 

I Distribution: Volume 
Progression: Standard 
Upper Edge: 704.0 
Lower Edge: 0.122 

I 
Residuals: Disabled 
Number Of Channels: 50 
High Resolution: NIA 

• erOn: On 

I 
I 

)1' 
,..-

v 
, 

I/ 

~ 

I/ 

I 
!o I 

10. 

I 

Summary 
mv = 2.379 
mn = 0.170 
ma = 1.033 
cs = 5.809 
sd = 1.511 

)0 

Percentiles 
10% =- 0.665 60% = 2.448 
20% : 1.018 70% = 2.969 
30% = 1.259 80% = 3.604 
40% = 1.554 90% = 4.625 
50% = 1.964 95% = 5.676 

I 

I 
I I I 

I I 
'10c .0 

- Size (microns) -
§gg %PASS %CHAN 
9.250 99.54 0.85 
7.778 98.69 1.56 
6.541 97.13 2.72 
5.500 94.41 4.41 
4.625 90.00 6.48 
3.889 83.52 8.39 
3.270 75.13 9.20 
2.750 65.93 8.66 
2.312 57.27 7.67 
1.945 49.60 7.33 
1.635 42.27 7.91 
1.375 34.36 8.55 
1.156 25.81 7.63 
0.972 18.18 5.08 
0.818 13.10 2.75 
0.688 10.35 '1.47 
0.578 8.88 0.91 
0.486 7.97 0.66 
0.409 7.31 0.53 
0.344 6.78 0.46 
0.289 6.32 0.47 
0.243 5.85 0.59 
0.204 5.26 0.96 
0.172 4.30 1.70 
0.145 2.60 2.60 

RunTime: 30 seconds 
RLin Number 1 of 1 runs 
Particle: Kaolin Clay 
Particle Transparency: Trans 
Particle Refractive Index: 1.64 
Particle Shape: Irregular 

SIZE %PASS %CHAN 

Fluid: Water 
Fluid Refractive Index: 1.33 
Loading Factor: 0.0373 
Transmission: 0.89 
Above Residual: 0.00 
Below Residual: 0.00 

SIZE 

Dia Vol% Width 
3.033 58°.4 2.113 
1.120 36% 0.664-
0.156 6% . 0.077 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

I I I 
2.0 

1.0 

0.0 
1000 

%PASS %CHAN 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. . - .. . . ' . . ''"'"'~"'lllBCR€1l'IRill2!(C''·,,x"lloo· ·-·-· ~ -:-·~ ..... :· ·.·-:::!'!· . # . .. ... ..... ' .... -· ·, : , ,. 
., __ ... ,..,, 

HydroC)t.CIOtre rest:#Z:BO.rfr 
_, .;.2."J« Date: 06/2419T Meas:#:05178 

tS'AMPCE#f' Time: 11:34 Pres-:#: 01· 
PIL01 PLAN-1 HY- U T lt:.::i.-1 i. · Summa!:X! P!!cs;entiles. Dia vo1•u- Width 
SAMPLE#Z BOTTOM· 30psi: 1 gal:~2mirr. m'Vl' =· 10-.04; 10% = 1.679 60% = 7.989 6.229 100% 15;40 
TestPit1·Lease 5 mrr: 1".302.' 20%=2:659 70%=10.68 

6.7 
ma·= 4.02a· 30% = 3.695 80% = 15.16 
cs: =· 1.493' 40% =-4.865 90% = 23.02 
sd = 7.701 50% =-6.229 95% =32.10 -

"/o~A>::i~ %CttAN 
100.0 10.0 

~ -~ 

90~0 / 9.0 

/ 
II' 

80.0 8.0 

/ 70.0 7.0 

60.0 

. 'I 
ri. 6.0 

50.0 5~0 

40.0 4.0 
~ ' 

30.0 3.0 • : 

I· 
20.0 2.0 

I; 

10.0 - 1.0 

I I~ 
i,. 11 I 11 

~ I 1 ~ 

0.0 0.0 
I '1o< 0 0.1b0 1.000 10.1 10 10( .0 

re ·Size (microns) • 
%PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN 

704.0 100.00 0.00 9.250 65.32 6.33 
592.0 100.00 0.00 7.778 58.99 6.97 
497.8 100.00 0.00 6.541 52.02 7.14 
418.6 100.00 0.00 5.500 44.88 6.82 
352.0 100.00 0.00 4.625 38.06 6.30 
296.0 100.00 0.00 3.889 31.76 5.74 
248.9 100.00 0.00 3.270 26.02 5.11 
209.3 100.00 0.00 2.750 20.91 4.39 
176.0 100.00 0.00 2.312 16.52 3.72 
148.0 100.00 0.00 1.945 12.80 3.27 
124.5 100.00 0.00 1.635 9.53 2.98 
104.7 100.00 0.00 1.375 6.55 2.60 
88.00 100.00 0.00 1.156 3.95 1.92 
74.00 100.00 0.63 0.972 2.03 1.14 
62.23 99.37 0.76 0.818 0.89 0.59 
52.33 98.61 0.96 0.688 0.30 0.30 
44.00 97.65 1.27 0.578 0.00 0.00 
37.00 96.38 1.73 0.486 0.00 0.00 
31.11 94.65 2.38 0.409 0.00 0.00 
26.16 92.27 3.18 0.344 0.00 0.00 
22.00 89.09 3.93 0.289 0.00 0.00 
18.50 B5.16 4.46 0.243 0.00 0.00 
15.56 80.70 4.75 0.204 0.00 0.00 
13.08 75.95 5.05 0.172 0.00 0.00 
11.00 70.90 5.58 0;145 0.00 0.00 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
Progression: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Upper Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0762 
Lower Edge: 0.122 Particle Transparency: Trans Transmission: 0.87 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: NIA 
F rOn: On 
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. _· __ :.',,.p;:_:i_:'!f;! _. :: .·:.--:;;.·.i· . . · "MICROTRA.c-x-roo; 
v~-.. n~ 

HydtocycloneT:EST#STOP' · ' l"'l"'-H\;-1 ~ I Date:- 06/24197 Meas#:05187 
. SAMP!:E#1' nme~ 12:35 Pres~01 

l"'ILUI PLAN.I nT ·~- l·Co::i I Summarx; Pementiles Dia Vol% Width 
SAMPLE#3:TOP'30psi 1gal-lmino3:0-3.Z mv.'= t908: 10%= 0.310 60%= 1.781 1;581 91% 2.458 
irestPit1 Leasa5 mn ::: o~ 168'. 20% = 0. 790 70% =· 2.254 0.152 9% 0.060 .\9T ma.= 0.780 30% = 1 ;01 T 80% = 2.8TT 

cs = 7;595 40% = 1.214 90% = 3.889 
sd = 1.278 50% =·1.449 95% = 4.989 

7ol"'A~.::J "/o'-'MAN 
100.0 20.0 

~ 
....... 

90.0 / 18.0 v 
80.0 ' 16.0 

I ' 

70.0 
I 

14.0 

60.0 J 12.0 

I 50.0 10.0 

I I I 
I 
l 

~ 
I 

40.0 I 8.0 

I I 30.0 ~ 6.0 
I 

20.0 I I 
4.0 

I _I ..... ,,,,,,. 
,,,,.,, 

I 10.0 • • 2.0 

0.0 f l.J. 1 I I II I I •·- I I I I 0.0 
0.1 )0 

. • 1.0 )0 10. )O ' 100.0 
I • I 

10CO 
- Size (microns) -

%PASS %CHAN SIZE %PASS %CHAN SIZE %PASS 0t!>CHAN SIZE %PASS %CHAN 
4.0 100.00 0.00 9.250 99.62 0.63 

592.0 100.00 0.00 7.778 98.99 1.03 
497.8 100.00 0.00 6.541 97.96 1.65 
418.6 100.00 0.00 5.500 96.31 2.54 
352.0 100.00 0.00 4.625 93.77 3.77 
296.0 100.00 0.00 3.889 90.00 5.25 
248.9 100.00 0.00 3.270 84.75 6.54 
209.3 100.00 0.00 2.750 78.21 7.14 
176.0 100.00 0.00 2.312 71.07 7.27 
148.0 100.00 0.00 1.945 63.80 7.71 
124.5 100.00 0.00 1.635 56.09 8.90 
104.7 100.00 0.00 1.375 47.19 10.06 
88.00 100.00 0.00 1.156 37.13 9.42 
74.00 100.00 0.00 0.972 27.71 6.72 
62.23 100.00 0.00 0.818 20.99 4.03 
52.33 100.00 0.00 0.688 16.96 2.44 
44.00 100.00 0.00 0.578 14.52 1.68 
37.00 100.00 0.00 0.486 12.84 1.29 
31.11 100.00 0.00 0.409 11.55 1.03 
26.16 100.00 0.00 0.344 10.52 0.84 
22.00 100.00 0.00 0.289 9.68 0.78 
18.50 100.00 0.00 0.243 8.90 0.92 
15.56 100.00 0.00 0.204 7.98 1.46 
13.08 100.00 0.00 0.172 6.52 2.59 
11.00 100.00 0.38 0.145 3.93 3.93 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
Progression: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Upper Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0199 
Lower-Edge: 0.122 Particle Transparency: Trans Transmission: 0.93 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: N/A 
F' erOn: On 
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lllrlCR0°TRA.C - X"#09. ., __ .,.n-t 

Hydrocyclone TEST#3 Barr r-r--H\,;.1:.;3,T Date::· 0612419T Meas:#:05191 
·sAMPLE#'t Time:- 13:05' Pres-#~ 01-

PILU I PLANT n 1 l.J~V'-' T !..-..:~!':: I t::::i I Summa~ Percentiles:· Dia Vol% Wigttr 
SAMPLE#3 BOTTOM 30psi 1 gal-I min 1 Osec 3.0-3.2. mv = T.17g; 10%.=1';0:10» 60%-=4..234- 3.42.1 97% 9.087 
Test Pit 1 Lease 5 mn- =- 0.162: 2Q"A,,=1A2Z 70% =5.653 0.143 3% 0.027 

\97 ma = 1.678 30% = 1·.953· 80% = 8~265 
cs = 3.575 40% =2~590 90% = 15~2.1 
sd = 4.45T 50%,=: 3.304. 95% = 24.20 

"/ot"A:>:> "/o"'HAN 
100.0 10.0 

/ ......... 
./ 90.0 v 9.0 

,~' 80.0 8.0 
II 

70.0 
/ 

7.0 

60.0 6.0 

I I 50.0 
~ 

5.0 
~ : I 40.0 4.0 

30.0 'I 3.0 
~ 

I 20.0 
,, 

2.0 
~ I I 10.0 1.0 

I J1-o I I I • I I 0.0 - ' i I I I 0.0 
I I I 

100.0 
• I 

1000 0.1 )0 1.0 )0 10. >O 

- Size (microns) -
- %PASS %CHAN SIZE %PASS 0l'.oCHAN SIZE %PASS %CHAN SIZE %PASS 0{~CHAN 

4.0 100.00 0.00 9.250 82.29 3.63 
592.0 100.00 0.00 7.778 78.66 4.37 
497.8 100.00 0.00 6.541 74.29 5.14 
418.6 100.00 0.00 5.500 69.15 5.88 
352.0 100.00 0.00 4.625 63.27 6.58 
296.0 100.00 0.34 3.889 56.69 7.12 
248.9 99.66 0.00 3.270 49.57 7.19 
209.3 99.66 0.00 2.750 42.38 6.63 
176.0 99.66 0.00 2.312 35.75 5.88 
148.0 99.66 0.00 1.945 29.87 5.46 
124.5 99.66 0.00 1.635 24.41 5.46 
104.7 99.66 0.00 1.375 18.95 5.36 
88.00 99.66 0.00 1.156 13.59 4.47 
74.00 99.66 0.32 0.972 9.12 2.91 
62.23 99.34 0.41 0.818 6.21 1.59 
52.33 98.93 0.54 0.688 4.62 0.85 
44.00 98.39 0.70 0.578 3.77 0.51 
37.00 97.69 0.91 0.486 3.26 0.37 
31.11 96.78 1.16 0.409 2.89 0.00 
26.16 95.62 1.46 0.344 2.89 0.00 
22.00 94.16 1.78 0.289 2.89 0.00 
18.50 92.38 2.08 0.243 2.89 0.00 
15.56 90.30 2.34 0.204 2.89 0.00 
13.08 87.96 2.63 0.172 2.89 1.16 
11.00 85.33 3.04 0.145 1.73 1.73 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
Progression: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Upper Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.1014 
Lower Edge: 0.122 Particle Transparency: Trans Transmission: 0.80 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
Number Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 
High Resolution: N/A 
i= ter On: On 
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MEMORANDUM 

DATE: 

TO: 

FROM: 

RE: 

CC: 

June 10, 1997 

Massoud Ahghar 

Jianzhi Ge 

Weak acid leach of the clay slurry 

Report #96, Report #1198, and current Report #97-150 show that directly 
leaching ~he clay slurry with acid at strength of 3% can remove about 30% --
40% iron. Report #97-150 shows that magnesium will be removed as well. 
These results give us a method to pretreat the clay and get rid of iron and 
magnesium. A flow sheet is attached bel t how the p ocess ow OS r 

acid flocculant lime 
' l 

Jverflow overflow 

clay slurry BOC-90C 

leach tank thickener tank, neutr. underflow 

nderflow 1 overflow 

u 

tank, mixing thickener underflow 
. 

acid 

The clay slurry is leached with acid at about 3% acid strength. This leached slurry is 
then pumped to the thickener tank. The overflow goes to the neutralization tank to be 
neutralized and the iron, magnesium can be removed at high pH (around pH 1 O tor 
magnesium). The underflow from thickener tank goes to the next stage washing. The 
solids from this washing will be used tor next process. The washing water will be put into 
the neutralization tank. The liquid from the neutralization can be either put back to the 
mixing tank tor washing purpose or pumped out of the process. 

In view of the above process, the following tests are proposed: 
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Jianzhi Ge 
6120/97 

Recipe forthe tests: 

test No. water (g) 
1 450 
2 450 
3 450 
4 400 
5 350 
6 300 
7 300 
8 450 

Procedure: 

Test No. 97~96 
Procedure for weak acid leach 

solid (g) acid (g) leach temp. (0 C) 
50 13.9 85-95 
50 13.9 85-95 
50 13.9 85-95 
100 12.4 85-95 
150 10.8 85-95 
200 9.3 85-95 
200 9.3 85-95 
50 13.9 85-95 

1. put the agitator in the beaker 
2. put the cold water in the beaker 
3. turn on the agitator 

Solv-Ex R&D Center 
Massoud Ahghar 

Confidential 

leach time (hr) 
2 
1 

0.5 
1 
1 
1 

0.5 
:0.5 

4. slowly pour the acid into the beaker while the agitator is on. (be careful, when sulfuric 
acid mixes with water, lots of heat will be generated) 
5. turn on the hot plate 
6. monitor the temperature until it reaches 90 °c 
7. put the dry fines (SYN-1S3,1S4) into the above liquid 
8. keep the temperature of the above slurry around 90 °c for a period of time as specified 
in the above table 
9. filter the slurry 
10. keep the liquor for AA analysis 
11. put the filter cake back to the beaker and add twice as much of the water to the beaker 
as to the solids used, i.e. 100 g of water for 50 g of solids. 
12. well mixing the slurry for another 10 minutes. 
13. filter the above slurry 
14. keep the liquor for AA analysis 
15. put the cake in the oven. 
16. data to be collected: 

weight of initial water (g), weight of initial solids (g), weight of initial acid (g), leach 
time, weight of filtered liquor (first filtration) (g) (name it test No.-L, i.e. 1-L, 2-L etc.), 
its pH, density, color, weight of filtered washing liquor (second filtration) (g) (name it test 
No.-W, i.e. 1-W, 2-W etc.), its pH, density, color, weight of the wet cake (g). 

Questions: Jianzhi Ge 858-2575 
Myke Wallace 293-7614 



; 

I 
I 

•• 
I 
I 
I 
I 
I 
I 
1e 
I 
I 
I 
I 
I 
I 
I 
•• 
I 

A 6L ( 

MEMORANDUM 

DATE: 

TO: 

FROM: 

RE: 

CC: 

July 9, 1997 

Massoud Ahghar 

Jianzhi Ge, Myke Wallace 

Pressure leach of the overflow with sulfuric acid 

Jerry Fox 

Myke Wallace has finished three leaches on the overflow of the hydrocyclone. 
Here is the summary of the ratio of aluminum to iron and aluminum to 
magnesium: 

Test No. Overflow No. Al/Fe Al/Mg 

1 50 psi, 6-28-97 2.85 8.53 

2 50 psi, Top 2.3 2.84 8.87 

3 50 psi, 3-3.2 2.77 8.78 

· RFF -I 2,, 'I.,. 7, 31 
~7-2= 

.L.64 6. 'lt 
.. 

Basically, there are no big differences between the three sample tested. Even 
the concentration is almost the same (see the AA analyses attached). 



. I SpectrAA 100/200 Re~o~ Wednesday, July 09, 1997. 10:00 AM Page 1 of 1 

Analyst HM 

I 
Date Started 30 Jun 1997, 07:35 
Worksheet AA063097 

.Comment Fe, Al, K, Na, Ca, Mg, Ti 

1 
9ietbods Fe,Al,K,Na,Ca, Ti,Mg,K,K,Cu,Al,Ti 

I 
Method: Fe (Flame) 

Sam~le ID Concmg/L %RSD Mean Abs 
PL-HCT-Leach-1 4245.65 0.8 0.0577 

I PL-HCT-Wash-1 586.25 0.8 0.0798 
PL-HCT-Leach-2 4594.56 0.4 0.0625 
PL-HCT-Wash-2 576.84 0.5 0.0785 

I PL-HCT-Leach-3 4434.97 0.8 0.0611 
PL-HCT-Wash-3 574.12 0.6 0.0791 

I Method: Al (Flame) 

Sam~leID Cone mg/L %RSD Mean Abs 

I PL-HCT-Leach-1 12096.5 0.3 0.0602 
PL-HCT-Wash-1 1668.00 0.5 0.0829 
PL-HCT-Leach-2 13030.l 0.7 0.0648 . 

I 
PL-HCT-Wash-2 1614.25 0.5 0.0802 
PL-HCT-Leach-3 12284.9 0.6 0.0611 
PL-HCT-Wash-3 1542.10 0.4 0.0776 

1e 
I tJQ1 jQ ~v 6-Lf-~7 

I 
~2.-. ~ [>~·v Tf!f 1..,) 

~ 

l~ 3 50~:.. t7 s.2 
I 
I 
I 
I 
I 

•• 
I 
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I SpectrAA 100/200 Report. Wednesday, July 09, 1997. 12:30 PM 

Analyst HM 

I Date Started 30 Jun 1997, 07:35 
\Vorksheet J\A.063097 

aomment 

1 
~ethods 

Fe, Al, K, Na, Ca, Mg, Ti 
Fe,Al,K,Na, Ca, Ti,Mg,K,K,Cu,Al, Ti 

I Sam~le ID 

I 
PL-HCT-Leach-1 
PL-HCT-Wash-1 
PL-HCT-Leach-2 
PL-HCT-Wash-2 

I PL-HCT-Leach-3 
PL-HCT-Wash-3 

I 
Sam~le ID 

I PL-HCT-Leach-1 
PL-HCT-Wash-1 
PL-HCT-Leach-2 

I PL-HCT-Wash-2 
PL-HCT-Leach-3 
PL-HCT-Wash-3 

1e 
I 
I 
I 
I 
I 
I 
I 

•• 
I 

Method: Ca (Flame) 

Cone mg/L %RSD Mean Abs 

710.906 0.3 0.0759 
123.913 1.2 0.1323 
689.872 0.5 0.0737 
116.222 0.5 0.1241 
749.825 0.4 0.080J 

99.082 0.2 0.1052 

Method: Mg (Flame) 

Cone mg/L %RSD Mean Abs 
1417.49 0.4 0.2919 
207.023 0.5 0.4133 
1468.81 1.0 0.3018 
192.029 0.5 0.3865 
1399.32 0.8 0.2883 
185.938 0.2 0.3754 

Page 1 of 1 
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·- -~~J.'llBCROTB:AC·- X"100 VA~~·n"!I 

Hyc:koc:y,clane-TE!WNBo:r:r: ;PP:.H"°"1.4-T Date: 06124197 Meas..#:05194 
'SAMPt.E#1' nme: 13:13 Pres#-: 01· 

PILO I PLANT MT-,, __ , .,. .. ~t~I · . Summar:r· Percentiles Dia Vol% Width 
• LE#4-BOTTONt50psi<tgal-lmirr.10sec:3.0-3'~Z mv = So.109-· 10% = 1.032. 60% = 3.895 3.2.18 97% 6.825 

it 1 Lease,5: mn.· = 0'.163' 20% =-1.423 70% = 4.999 0.143 3% 0.027 
7· ma == 1.68Z 30% : 1.915 80% = 6.832. 

cs = 3.567 40%= 2.495 90% = 11.08 
sd = 3~379 50%= 3.126 95%= 16.83 . 

VI DI\.....:~ "lo I,; HAN IV ·--100.0 10.0 

/ 
i.---

90.0 9.0 
"'.,,,.. 

80.0 
I~ 

8.0 
llv 

70.0 7.0 

J 
60.0 6.0 

k: 
l ~ 

50.0 ' 5.0 
~ 

11 I 40.0 4.0 

I ~ 
30.0 3.0 

~ 

I 20.0 II 2.0 
~ I 

10.0 I - I 1.0 
I J~ 

,,, 
•• I I I 0.0 ' ' 0.0 I 'Hid.a I I · '1oc o e 0.1 ~o 10. 00 

- Size (microns) -
~ %PASS %CHAN SIZE %PASS %CHAN SIZE %PASS %CHAN ~ %PASS %CHAN 
704.0 100.00 0.00 9.250 86.96 3.66 
592.0 100.00 0.00 7.778 83.30 4.52 
497.8 100.00 0.00 6.541 78.78 5.41 
418.6 100.00 0.00 5.500 73.37 6.29 
352.0 100.00 0.00 4.625 67.08 7.15 
296.0 100.00 0.00 3.889 59.93 7.84 
248.9 100.00 0.00 3.270 52.09 7.89 
209.3 100.00 0.00 2.750 44.20 7.28 
176.0 100.00 0.00 2.312 36.92 6.38 
148.0 100.00 0.00 1.945 30.54 5.86 
124.5 100.00 0.00 1.635 24.68 5.82 
104.7 100.00 0.00 1.375 18.86 5.67 
88.00 100.00 0.00 1.156 13.19 4.62 
74.00 100.00 0.00 0.972 8.57 2.88 
62.23 100.00 0.00 0.818 5.69 1.49 
52.33 100.00 0.39 0.688 4.20 0.76 
44.00 99.61 0.45 0.578 3.44 . 0.44 
37.00 99.16 0.54 0.486 3.00 0.32 
31.11 98.62 0.69 0.409 2.68 0.00 
26.16 97.93 0.91 0.344 2.68 0.00 
22.00 97.02 1.21 0.289 2.68 0.00 
18.50 95.81 1.57 0.243 2.68 0.00 
15.56 94.24 1.95 0.204 2.68 0.00 
13.08 92.29 2.39 0.172 2.68 1.06 
11.00 89.90 2.94 0.145 1.62 1.62 

Distribution: Volume RunTime: 30 seconds Fluid: Water 
Progression: Standard Run Number 1 of 1 runs Fluid Refractive Index: 1.33 
Upper Edge: 704.0 Particle: Kaolin Clay Loading Factor: 0.0553 
Lower Edge: 0.122 Particle Transparency: Trans Transmission: 0.87 
Residuals: Disabled Particle Refractive Index: 1.64 Above Residual: 0.00 
lber Of Channels: 50 Particle Shape: Irregular Below Residual: 0.00 

Resolution: N/A 
rOn: On 
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1. check the acid concentration and solid concentration to the effect of iron, magnesium, 
and aluminum removal: 

According to the test results we have so far, 3% acid leach shows a good result in term$ 
of the removal of iron and aluminum. The solid concentration is around 10%. The 
leaching time is two hours. The following tests are designed to keep the acid strength 
and change the solid concentration up to 40%. 

test no. acid solid temp. (C) time (h) 

1 3% 10% 

2 3% 10% 

3 3% 10% 

4 3% 20% 

5 3% 30% 

6 301 10 40% 

85-95 

85-95 

85-95 

85-95 

85-95 

85-95 

2 

1 

0.5 

according to above results 

according to above results 

according to above results 
r tvl 

The purpose for the above tests are to try to use minimum leaching time and acid. 

2. other test: 

Once we have satisfied with the above tests, we can design tests for the following 
process, i.e. flocculation, settling, and neutralization. 

2 
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- r .. 
;;red Aiken 
Jim Nielsen 
Jianzhi Ge 

I Mine 11 
Screening Crushing -

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

Feed Preparation/Beneficiation Area 
Confidential 

Solv-Ex Corp 
June 24, 1997 

Page2 

Sand 
Washer 

Primary 
Hydroclone 

Secondary To 
Hydroclone i----t rocess 

I Land Fill-------z 

Material Balance: 
Based upon the initial clay analysis, every 10,000 lb/hr of feed would contain 1,466 lb/hr 
Alumina. Approximate fourteen percent of this alumina will be lost in the beneficiation 
process. Thus, the alumina available to the process will be reduced to 1,261 lb per 10,000 
lb of mined clay. The total material [dry basis] going to the process area will be 5,255 lb 
per 10,000 lb of mined material. The remaining 4,745 lb per 10,000 lb will be returned to 
the land fill. 

Feed Process Land Fill 
Si02, lb 6,849 3,368 3,481 
Ti02, lb 76 66 10 
Al20 3, lb 1,696 1,459 237 
Fe20 3, lb 506 434 72 
MnO, lb 1 1 0 
MgO, lb 276 237 39 
Cao, lb 224 193 31 
N~O, lb 44 38 6 
K20, lb 310 267 43 
H30-, H20, C02, lb O* O* O* 
P20 5, lb 18 16 2 
total, lb 10,000 6,079 3,921 

The solids going to landfill will contain approximately eight per cent [8%] free water. 
For every 10,000 lb/hr clay feed required, the required overburden would be 11,569 
lb/hr*. 



I SpectrAA 100/200 Report Wednesday, July 09, 1997. 3:02 PM 

Analyst HM 

I 
Date Started 30 Jun 1997, 07:35 
Worksheet AA063097 

~omment Fe, Al, K, Na, Ca, Mg, Ti 
9fethods Fe,Al,K,Na,Ca, Ti,Mg,K,K,Cu,Al,Ti 

I 
I 
I 
I 
I 
I 
I 
1e 

Sample ID 
PL-HCT-Leach-1 
PL-HCT-Wash-1 
PL-HCT-Leach-2 
PL-HCT-Wash-2 
PL-HCT-Leach-3 
PL-HCT-Wash-3 

I 
I 
I 
I 
I 
I 
I 

•• 
I 

Method: Na (Flame) 

Cone mg/L 
542.236 
116.409 
532.871 
107.542 
551.191 
114.413 

%RSD 

0.4 
0.4 
0.4 
0.4 
0.5 
0.6 

Mean Abs 
0.1095 
0.2322 
0.1076 
0.2151 
0.1115 
0.2289 

Page 1of1 



I SpectrAA 100/20c5 Report: Wednesday, July 09, 1997. 2:40 PM 

I 
Analyst HM 
Date Started 30 Jun 1997, 07:35 
\Vorksheet J\A.063097 

9omment Fe, Al, K, Na, Ca, Mg, Ti I Methods Fe,Al,K,Na,Ca, Ti,Mg,K,K,Cu,Al,Ti 

I 
Sam~le ID 

I 
I 
I 
I 
I 
19 

PL-HCT-Leach-1 
PL-HCT-Wash-1 
PL-HCT-Leach-2 
PL-HCT-Wash-2 
PL-HCT-Leach-3 
PL-HCT-Wash-3 

I 
I 
I 
I 
I 
I 
I 

•• 
I 

Method: K (Flame) 

Cone mg/L %RSD Mean Abs 
2712.84 1.3 0.0198 
391.484 0.2 0.0286 
2771.34 0.4 0.0202 
360.965 I. I 0.0263 
2612.76 1.2 0.0191 
345.446 0.8 0.0261 

Page 1 of 1 
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MAY-22-1937 10:23 SOLU-EX CORPORATION 1 403 233 8932 P.01/13 

CORPORATION 
750, 101-&th Ave. S.W., catgary, Alberta T2P 3P4 Tel. (403) 233-9254 Fax. (403) 233-8932 

FACSIMILE COVER PAGE 
To: 0 Solv-Ex Corporation, Lease 5 Office OSolv-Ex Corporation, Albuquerque 

Fax No. (403) 743-3388 Fax No.(505) 243-7705 

DSolv-Ex Corporation, Mine Operations OSolv-Ex Corporation, Pilot Plant/Lab 
Fax No. (403) 74l-a777 Fax No. (505) 883-0391 

~Other: s.lu-.E'"IL Fax No.: (5'o ~-) ~ 9'3- o ~'I 

Attention: Ge-r,.y t:;, 'JC. CC: Pages: 1 of I 3 

From: Gciv·'1 /Vll«-)t/01..4.-~ Date: 1'1"'1 ~4/f? 
Subject: Cl k&CW ctl kC" _r,. -G c--dJ .. ., 

This facslmlle might contain infonnallon that is privileged conficientlal and exempt from disclosure under applicable 
law and is Intended only for th• use of the lncllvldual or entity to whlcl\ It Is addrassed. If the raader of this facsimile is 
not the intanded recipient, or the employee or agent responsible for delivering the facsimile to the intenciad T'9C:iptent, 
you are hereby notified that any dissemination or distribution or copying of this facsimile is strictly prohibited. If you 
have received this facalmile in error. please notify us Immediately by teleJJhone at (403} 233-9254. Thank you 
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MAY-22-15'97 10: 23 

··-
I 

··-

SOLU-EX CORPORATION 

EXCAVATION VOL!,(MJ:S 
SUllrACE S•NDS 3.GSS.2.&0 
CLAY 1,6.&B,9•.3 
SILTY SAllD TILL 2,8•8.933 

~ ClEARWATEll 4,94J,8.&I 
C[NTRC 11[J£CT 2,641,640 
TOTAL W>.SlE 1 ::,,z.i, .597 

ORE 14.186.174 

1 403 233 8932 P.02/13 

"' 

... 
~ 

~ .. 
S! 

Produced b Oil Sands 

E1 SOLV-EX CORPORATION 
END OF LIF'E 
MINE AREA 



- - -

Yl:AA EXTRACTIOfl 

FEED 

1997 l,a!I 

1998 l.381 

1999 3.,361 

2000 J,370 

2001 l.8211 

Talal t4,llt9 

2001 5Jl 

2002 2,241 

Total 111,963 

- - - - -

UPPER SAND, SAllD & GRAVEL ClAYTILl 

TO DUMP EIACKFIU. TOTAL TO DUMP BACl<flll TOTAL 

1,205 1.205 338 338 

384 364 564 li84 

243 302 S45 358 64 <122 

829 829 176 176 

696 696 148 1411 

1.932 1,8J7 3,859 1,260 381 1.4148 

- - --

TABl..E I 
ANNUAL MINE PRODUCTION 

(BCM's X 1000) 

- -

SILTY, SANDY TILL CLEARWATER SHALE 

TO DUMP BACl<ALL TOTAL TO DUMP BACKFILL TOTAL 

592 592 922 9'22 

82'2 642 t,090 1.090 

5Z2 1!11 6T.I 692 310 1,061 

414 414 1,016 1,016 

348 3-48 853 8151 

1.936 au 2,849 Z,704 2,239 4,90 

MltlE EXPANSION WOULD BE Reaumeo TO SUPPL y nus FEED 

- - - - - -

CBflR£ REJECT TOTAL PER YEAff 

TO DUMP BACKFILL TOTAL TO DUMP BACl(flll TOTAL 

3,057 3,047 

1575 81!1 3,535 3.535 

428 HS llU 2,243 1,142 3,lH 

89!1 698 3,tU 3,ln 

588 S86 Z,831 2.831 

1,101 1,639 2.642 8,835 9,908 t5,741 
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