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Dissolution of A3203 from (Ram’s haghouse dust. 

Executive Summary,~ 
‘l'rzotworlx' was conducted on Giant‘s baghouse 111131 to establish the effect ofleaching 11211117011111.1113- 
on arsonic. antimony and iron dissolution. 'lhsris were conducted at. 5.3‘E"i>scrlids and 60 11111111113501 
rosidence time. Arsenic recovery and concentration in the pregnahs. :11.)l111'ion increase with 
Hmper‘alure. The same trendo were observed for autonomy. Eros-:1 recovmy and mmocmlrarioii 
increase with temperature. A1 95%.} filled rcmverios were: 90.8% arsenic. 17.0% antimony and 
{1‘35}; iron; filled concentrations were 30.5 gji. anaemic. 811.8 ppm antimony and 4.4 ppm 111111 

E: 

1} 

$4.111! 1651.1; have. bean conductcd 10 evaluate the alissolution ol‘haghouse alum. 111 3"!" 'l‘osts 11.1111: 

mm‘iucwd for one hour, at 38.5% 5501.11.15. {3n averago. 3.0% 061111;: arseoio. {3. 20% ol‘ the. 
untimorw and 2.2‘112': of" the iron were clissolVed. "i’he. pregnant soluticm assayacl, on average. 
Mil gz’L arsenic, 7.5 ppm antimony and 135 ppm iron. 

Results compiled For 47 tests conducted a! vat-low: mmpcrmures. rosidenco times. 11ml ‘¥-*o$1,11ir.lo 
showed an increase. 1‘ 1'1 arsenic and antimony cormemmtion and a chums; in iron conoerm‘arion in 
1111”": progriant: solution. with temperature. A. good {it was; obraizmd dosspire 1hr: wide. range ol‘ 
‘l-hsolicls. llron concentration in the pregnant solution dearemes with an increase in arsenic 
azoncomzrmion. 

lThL-x low arsenic cormerllralionS in solution. achiovml in this W‘Ufifi. may be. attributed to inuiropi-M' ‘ 

wetting oi" the dust or removal ol‘arsehic {Tom solution by iron. calcium or 1.111111111111111. Hot warm 
loach tests using wetting agents should be 12011111113131? 3W3}; analyser of’head samples and 11111111311311 
msidues are recommended. 

31-1-0 511m: 16:31.3 were conducted to 11511113112511.1121: maximum arsenic recovery i’i‘om (iia r1115 
1.1113571111111111: dust. Average overall recoveries {105% organic. 50.29.41; 211115111011}; and 1.123.933 iron 

i;frystallimtion resrwork was coaducted on pi't'tgl'nml solutions from leach tears conducted 3113352 
Elf}, 1.30, 71') .80 and 9‘5““(3. Crystal weight increagcd with 112211311n {onwaraturo 3-K titted arsenic: 

max 01‘7574‘3/0 was calculated for crystals; (3131.311 121:1 from pregnant solutions“. of {roach 11151-5; 

1.113111111161611 at 600C or higher. Antimony assay in the crystal is indapondent of'the leaching 
é12:1'11131231'211JLIJ'0. Average antimony assay xii/2150.1??"r: iron assay decreases with crystal weight. liar 
131931111 weight equal or higher than 0.3 g, the {111136 iron assay is; 11,072.13... 

‘i‘hc testwork presented on this report was conduomd on Sill.) {21111113051113 Sepmmber 937.11 
composite sample obtained by sampling baghouse 111131 for El period of four weeks (3691:3111e l 11: 

3o H997 
_) 
or BHD Composite January 98. a «:nznposila sample. obtained by sampling, haghousc:
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own from .i.)ocembor H), [997 to January 12, {0975; Average assays: for those oompositom micimz 
znéo account all assays conducted to date were:

‘ 

Seprgmlzgr 92 ignuan'géfi 

A r sonic: (37. '7 3 1/2} 
. 

{3“} . 73 3’2: 
ni'itnmny - 

i .043?) {3. 220% 
iron 1 . 68% 1.) . €93 0L 
ii’ioid 0. 132 ozfmn 62} i i? {xx/ton 

Hot Water l..each 'l’ests; 

{artwork has been conducted to investigate: the who: of’tox’nperorur'o on the recovery of arsenic. 
antimony and iron fi'om Giant‘s baghouse dust. Tests were conduclod at 60 minutes ofrcsidonce 
Mme, 5.3% solids and at the following temperatures: 25., 30, of}, 70, 80 and 95"C. Resuits for 
icsts conducted. at. 95 ”C have been presentoci on previous: reports. Heating times are prosenind 
on 'i"ablc—: 1‘ below. "fimr: zero was the time when the slurry matched tho temperature Selected for 
"minty-1g. ' 

Table. l - Heating time as a function of temperature 

Temperature (“(3) Homing time (min) 
‘25 3 

()0 m 
'70 20 

80 25% 

95 .30 

Arsenic recovery as a function oftempcramre is presonted on Tobin: 2 and Graph E. The assayed 
arsenic concentration in the pregnant solution was corrected For dilution. Table. 2 presents the: 
assayed and corrected concentrationg. Graph 1 prosozng the: corrected arsenic. concentration as a 

notation of temperature. Arsenic recovoxy and oonoeniration increase with ten-moratnro. The 
i‘iigi’iesr arsenic recovery was achieved at 93"!" (88;???) on average). Average arsenic. 
ezxrmoontrarion at 95"‘C was 3214 g/L Fitted arsenic recovery and concerntririom an 95““(3. wow 
4330.894: and 30,5 g/L, respectively. 

antimony recovery as a function of temperature is promoted on Table 3 and Graph 3. 'l'abio 3 

aim presents assayed and corrected antimony concentrations a3 a fimcnon of‘rernporaturo. (Hiram: 

3. presents corrected antimony concentration versus, temporaiure Both antimony mower}; and
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“Fable 2 Arsenic recovery and concentratian Vs ”femperamre 
Test conditions: 60 minutes, distilled water, 5.3% sands 

Tesw =Temperature Arsenic .. . ...51559 
(C) Recovery Av. Rec. Concentration Corr. Cone. Backcalc. Assayed 

rm 1%) {all-1 (313:) 1%) We) 

93035 
g 

25 154 161 53? 507 6459 5736 
96934 

g 25 176 532 56% 6283 6?55 
98-036 30 21 .0 20.8 6.96 6.96 65.40 87.36 
9.527933 30. 39:6 6:77 5.1.1 5335 57.2.5.3. 
98-037 60 3 58.5 60.0 13.56 18.50 66.04 68.25 
96-031 69 61.4 26.94 @994 66.68“ 67.08 ‘ 

98032 70 62.4 66.8 20.24 20.24 67.04 67.08 
98-030 7.0 

. . [(1 :31? BEES 23.3.0 
.. 5???? 57-08 

98—928 80 88.0 82.6 26.81 26.81 55.95 W188 
55.058 so ...:z:5...5.. 555.5 25.5.0, 5555 55.5.5 
97-013 95 

i 
91 .9 88.6 33.66 33.86 65.36 (57.29 

9?«020 95 
§ 

92.4 29.35 32.39 
f 

€57.33 £37.90 
974116 95 

3 79.8 29.13 30.37 ,5 6?.26 68.06 

Graph '1 Arsenic recovery and concentration vs Temperamre
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Tame 3 Antimony recovery and concentratim: vs Temperature 
Test conditions: 60 minutes. distilied water, 5.3% solids 

Test 5: 5 Temperature 
.... .. 959999 5 Head 

(C) Recovery Av. Rec. Concentration Corr. Conc. = Béckcaict'm ‘Assayéd 
(96) 1%) (:1m (ppm) (96} (Va) 

99035 25 . 2.3 2 9 7 2 7.2 0.91 1.99 
959094 9 
9&0‘36 

_ 30 3.0 3.0 86‘ 81} {3.95 ‘I 03 
98-033 

. 
30 

99:03? ' 90 9 9 9.4 57 .2 17.2 0.9:: 0. 9 
96-93.? 60 

. 6. 56.8 59.9 7.9.9 5.99 
98~032 5 70 9.2 9.7 33.6 31 E 0.98 1.08 
99030 __7_o__ _ 

10 5 29.0 299 5.94 1.09 
984128 80 13.1 13.3 1:15 2 45.2 “5.00 1.04 
097038 ;. so 

. 
13.5 49.9 49.8 “(2.96 099 

9?-013 
g 

95 ‘ 15.0 16.6 '29 79 
f 

't {.75 1. 4:3 
$972020 

3 
95 

SWING 
. 

95 18.2 99 98 i 1.09} 1,18 

Graph 2 
. 

Antimony recovery and conesntraticn vs Temperature 
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concentration increase with temperatm'e. The liignesr recoveries and concentrations were 
‘ 

- 
.. 

r I} 
. I ”‘l . . n - ... .

V 

achieved at. 95 C (on a» wage, 16.6% and 88.22 ppm respectiveiy). kitted antimony recovery and 
concentration at 95%}. were 17.0% and 86.8 ppm. respectively. 

‘- 

Antimony recovery as a function of arsenic recovery is preset-tied on Graph 3. Arnimonv 
cmmentration as a function arsenic concentration is presented on Graph ti. r‘mtimonv renown»- 
n‘zcreases n/ith arsenic recovery. The same trend was observed for antimony and arsenic

' 

concentrations. 

iron recovery decreases with an increase in temperature. as shown on Table 4 and (.zirnph 5. The 
l‘iighest recoveries were achieved at 25"(3 (4.5% on average). Table 4 also presents assayed and 
corrected. iron concentrations. (‘Towected iron concentration decreases with temperaturens shown 
on Graph 6. Highest concentration was achieved at 25"C (4} .2 ppm. on average). At 95. ”f. 
average iron recovery and concentration were {3.9% and 7.3 ppm, respectively. Fitted iron 
recovery and concentration, at 95°C were 0.6% and 4.4 ppm, respectively. 

iron recovery decreases with an increase. in arsenic cmoentmtion. as shown in Graph 2’ The 
same trend is observed for iron and arsenic concentrations (irou concentration decreases with an 
increase in arsenic concentration). as shown in Graph 8 

instillesmj 
“in-:0 additional tests have been conducted to evaluate the dissohnion oi‘baghouse dust in water. 
at 3 ”C. Tests were conducted for one hour. at 38 5% solids. Results for all tests conducted to 
date are presented on Table 5. 

On average. 2. ‘Vo ot‘the arsenic, 0.19% ni‘tiie antimony and. 2.22% oftl'ie iron contained in BM!) 
were dissolved. Average corrected concentrations were: l.0.l9 git. arsenic. 8.5 ppm antimony and 
{98.6 ppm iron. The residue contained. on average. 97.7% of the original weight. 

133.1%;n water lea ch tests 
Table 6 presents a summary of results for 47 tests. Four tests were conducted at a cold 
temperature (3 "(3), four tests were conducted at ambient temperature ('25 and 30%?) and the 
remainde' at hot temperature (60, 70., 8t) and 95°C}. The tests are. presented by increased order of 
arsenic concentration (corrected for dilution). 

arsenic concentration as a function of temperature is presented on Graph ‘2). Arsenic 
concentration increases with temperature. A good fit was obtained even though tests more 
conducted at different %solids. A weight of on y 0.! was given to 'I‘est 98-014 (3"C, 38.5% 
solids), as the arsenic concentration obtained For this test (31.2»? gilt} was very high when 
compared to all other results. All other tests were given a weigln: oi“ 1. At 95%."; the titted 
arsenic concentration is 33.39 g/L (44.09 g/L ASIO.)
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Graph 3 Antimony recovery vs arsenic recovery 
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Graph 4 Antimony concentration vs arsenic. moncentration 
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Table, 4 iron concentration vs Temperature 
Test conditions: 60 minutes, distilled water. 5.3% solids 

1'85”? Temperature 
. . 

1w" 
.. . . ”83.5%...- 

(C) Recovery Av. Rec. Cancentration Corr. Cone. Backcalc. Assayéfl 
1%) 1%) {pm} (pm) 1%) 1%) 

25 2.2 43.5 19.2 19.? 1.67 1.530 

2.9. 13:7 61-0 13.2.7 “~57 1-5.0. 
30 1.1 0.6 8.0 8.9.- ‘I 55 1.550 

.96 0.4 29 9.9 1.69 1.56 
60 0.2 0.3 1 :3: 1.2 1.55 1.50 
60 9.3 2_ 99 2.4 1, .66 1 .50 
70 0.3 a 4 2 .4. 9.4 1.198” 1.50 

,‘(q _0.f§_ . 
3.23 3.27: 1.7%“; 1.50 

80 0.4 0.5 3.12 3.2 1.87 1.50 
”339 _ 

0.5 3.6 $516. 1.4. 1.59 
95 1.0 O 9 9.0 9.6 1 .6“! 1 .63 
95 0.8 5.6 5.5 1.58 5.61 

97-01 6 95 0.9 7.0 7.3 1 .54 1 .67 

Graph 5 iron recovery vs Temperatme 
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Graph 8 Iron concentration vs Temperature 
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Tabla 5 Cold water leach tests 
Test conditions: 60 minutes, 38 5% solids 3 C 

Arsenic 
1 ; Corr ' 

__ Head (%1 Test # Recovery (%1 ; Concentration (9111:; Concentration (fig) 1 Backcalc Assayéd 
98014 50 2720 . 3124 71.23 68.43 
98018 

1 

03 288 ‘ 327 66.08 
5 

6818 
98041 ‘ 1J 322 

_ 

- 365 
; 

66A4 
1 

6138 
98044 08 235 252 i 6848 1 

_ 

6882 

Avaggg 
1 

20 831 1049 6806 
. 

6738 

Antimony 
= - corr Hood (%_1 

i Concentration Backealc Assaved 
98—014 0.30 2.4 2.8 1 00 1.00 wow am %9 2 $4 100 "Lm 
98041 004 05 . 06 

i 

095 
g 

031 
98044 003 

3 
11 L2 

1 
034 

g 
083 

1 _ 3 1 ' 

_, 
Average 0.19 § 7.5 ~ 8.5 i 0.97 0.97 

Iron ‘ 
corr ' Hgad (”/o) 

Test # Recovery (%1 Concentration {ppm}! Concentration (ppm); B Assgxed 
98014 34 290.0 . 3331 157 
98018 22 

1 

1800 g 
1814 150 

98-041 0.2 20.3 ‘ 23.0 3.2.5 
98044 2.9 

; 
230.0 

2 

256.7 1 .50 
1 it? 1 _ i : Awmm 1 

22 1 1%1 . 1%5 . * 150 . .106 

File:Temperat.wk4 March 1998 M. Goldman
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Test?! %sofids 
I 
fiesidenceJfime Elfemperature corr Arsenic 1. corr Antimony 

E 
,corrlron 

E 

(min) ((3 concentration $91!.) : concentration (ppm) Econcentration {ppm} 
333244 38.5 

; an 3 2.52 > 
i 

'25? 
> 38.5 60 

g 3 3.27 23 181 
38.5 > 61) 3 3.65 1 93 
5.3 “0 25 5 137 '7 2:3 
5.3 so 

3 
25 532 >33 

53 60 .30 6.7-; 
5.3 30 30 3.96 3 3 
5.3 60 60 '18 59 1}" 1 

53 6:3 70 20.24 2‘: 
3. 

{5.3 (so 60 20.34 >7 2 
5.3 60 7O 22 C55 28 5 
5.3 60 80 24.30 45‘ 4 
5.3 €30 80 28.81 4.55 :5 

6.0 30 95 29.04! 82 Z:- 

5. 3 3O 95 125.53 I" 't 1 
6.6 30 95 30.02 80 3 
3.3 so 95 33.9? 82 3 

.. 
,- 

g 
6.3 60 95 33.2: 33 .2; 

:1> 333 
5_ 5.3 >33 35 33.37" 93 7‘ 

3:30:31 
2 

6.0 (30 
1 

95 30.83 5.5 5 
>330 '3 3 38.5 .‘g (30 = 3 3.1, .24 3 1333 
>1;'>;" {>551 6.6 i 30 35 31.78 ; 96 :3 

>> my 
. 

5.3 30 
. 

95 31.81 37 2 
33.336 :. 8.2 60 

g 
95 32 05 f 83 >4 

5' ‘ 

= 6.9 30 95 32.22 93 4 
5.3 

5 
60 

g 
95 32.38 #3 

5.3 
.E 

30 = 95 32.43 96 4 
5.3 so 95 32.72 30 3 
6.0 30 

. 95 32.98 : EM . 

'

4 
. 3.0 :30 95 33.23 5 >32 

g 3 
53 

_ 

30 95 3361 ‘- 

3 
:2 

5.3 60 35 33.36 :19 s 3 
6.3 

g 

60 
3 

95 34.18 87 4 
6.9 

g 
30 i 95 134.242 8‘3 2 

8.2 60 ' 95 34.33 76 :3 

6.9 ‘ ‘30 
g 

95 3546 7 ’4 

6.6 30 95 34.49 7'? 
_

E 

8.2 30 95 33.33 93
s 

5.3 30 ‘ 95 3533 55 3 >33 
10,1 60 95 36.32“ ?’8 

g 

4‘1 

8.2 30 95 36.40 8:? :3 

8.1 30 95 ‘ 35.75 17" :E: 

6.3 30 95 38.96 105 ' ‘ 

55 

16.1 60 95 3360 F1 ‘3 

10.1. 30 95 37‘ 71:3 3’2 .. 

10.1 30 
_ 

95 3'7.$§2 
; 

H i 
.

4 
10.1 30 i. 95 41.08 E 65 ‘ “1' 

mm Summarrywkrfi M {Bahama-'5‘:
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“135473?- “ conflicting, information regarding the. 34444144414433“? arsenic 44'4-5444413 ‘. 4444434444444 44') 44 43.4: 

CTRC f-Iandbook. 4.3f(‘.‘.hemisuy and §>hysics. 54334142445434 4315414444 3144344434443 93.3.0 4.44 401.424 44/4. and 
:34.4§ubili'ty of crystalline A3204 is I 14.6 git... '44 43.34317. N 25 'C, 4443424444: 44444344434: has 44. swivbfliiy 4:433 

42 $4}... Bebekaussenet a1 3 reported a.snlu§)i§izg;4\t .48 44!}. Fm 54434....) at 375"" ‘4. 

H44: 4445444144: mucentraxions achieved in this; 443343444414 program were 44443-434" than e4444icipamd. 444444444; 

44444) cansideration resuitss presented in the 4444542144444: 11443.36 4444:: 44444301444“. 434444344444ratimm may {44-32 

44444414444434! 404146 'l'blfowing: 

4 improper wetting of the. dust. {khaéumsrscn at 244' 4434-344 additivezs 44> 43443444421444; 
wetting and dissolution afan 44141443444244 arsenic trimxxdc mate: 421E. Hm watts: 44524ci4 

{4:543 using wetting agems 4444:. ‘ amzmucnded. 

i..- Renmval ofarsenic. from 4543144444443 by 444344. calcium 444' 2444444444444444. 55443334444 44444444454 
" " 

have. dealt with‘arsenic; 4444444454443! 444444 441444044441 from 54044444444444. 44341444444444 and 
Andersc'm " proposed the 4134403313434; 24444;?424444534343 Fm arsenic 44444104144? 450444 4444444444444 
by calcium. iron at aluminum 23243423: 

' Precipitation 
formation of a sieichimnemc: 434324.134: 

' C Rec/44.444414 

44'143444'44444'44414444 into the 34444345444 (.4314 344144444 either in 444144“: 34443.4»: 434' in 24344243444434»: 

~ Adw/ymm: 
association with 4114; 3444441456 4.44 4h: precipitate 

ihis p4): sibiliry should 4):: 4144441434: 4143'ssstigamd by annductimz, .‘3’ my 44444443134324 4:444 

head samples 431 baghoum dust 44:»; we?! 24:3 4433304414343. f4}: Wicca-2d 4445343
, 

Nola: : Average assays For 432434404434: 4344444 {4...44444443414‘. R4:.444:4444:l'4 244444. 43444433441444 4...:44404'4444244'4443} 

were: 34444344444344 402‘.) 4.311 calcium 33’3“ 441'! 

434144414044}:concentratiun increases with 44344143414344.4432. 3.44 3434233444 044. Graph 40 .5344 ”5‘43. 4444: 4144.43.43 

444744443044)! concentration is 83.06 ppm. 

444441 concentration as a fimction 01’4en4per'at4n'4r- 4.3 4.344243434444441 4341 Graph 1434:4343 443—3543 4434’: 244444 

-«'-’:.~.4~ 537 0’6 ’? were assinned 4-4 weight off” . 441?} 43443434 44124444142441 :4 3343444444 444 i 543444454444444444 L445; :4. 

44444141444. 44444344434 on iron concentration whids flacreasax with 4444 4444:4432 we. in {4.4144444344444444 4' his»; 

{mud 45 opposite to those observed for arsenic 2442-4. 2343444334 my. which 34404424434241 wuh 4.344443444444444: 
41349.5“: 4444': 44444341 4.44)]: concentration i3 -. . 74.343444 

4.442447%} 43 presents imn concentratiun as 24 4144441444444 43414424434444; 4:4):4543444'4'24444344 4-44331 44434434444: 

camcenrratims (~42: 43 g/L.) are associated wizh high. 4443:; mncentmtkms {24'} .. 35'? ppm). .4334: 4414':
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(13mm 11 Iron concentrationrvs Temperature 
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organic concentration ltlbd‘aLH the imn concentration decreases. At arsenic: concoz'ilri‘alions; equal 
or greater than 20 g/I.., the fitted iron conceniration is; 5 3 ppm. 

1:310 stage hot watgr lga gh tests 

firm 145298—053 and 2113—98—19.?!
> 

l-"igui'eS 'l and 2 present the flowsheets For two siage: leach tests As—QS~-053 and As-lfiS-OS? "l“her. 

first stage was conducted at 95°C; 5.3% solidg and (:0 minutes ol‘t'esidence: time. A: the. end of“ 
the first stage, the slurry was filtered and the. residue was recovered, dried, weighed and submit-mil 
m the second. hot. water leach test. The second stage was conducted at 95 "C, (if) n-iinuies of 
residence: time‘ 0.9% solids (As-93053) and l {Pl-fa solids (As~§8—(35‘3~7'}. 

.51 sumnmry ol‘results for test As~984353 is présmmd on Table 7 ‘l'able 3 prescmg a summary ml" 
mounts for test As~98~€l57. Average overall memories taking, into cor'lsidemlion the two stagoxi, 
were 995% arsenic, 50.22% antimony and ' 

52%; iron. Adding, 2). 36360061. stage has a dramatic: 
impact on overall. arsenic and antimony memories: on avaag *, an additional 1 l .7912: oi’the arsonio 
and 23. 5% olf‘the antimony were recmrered. The. final residue containcch on averaga 5.2% 0?t 
initial weight. and assayed 662% arsmic~ 6.75% antimony and E43891; iron. 

The back calculated head for iron, on reg: x\:§-‘38~GS3.. wens considerably lower than the. assault-3d 
hand (0.70% and 1.00%, respectively}.
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Fefiijfifi : 

Test {As—93453 

! 

emu 
i Test As-BS-GM 

iv 
F’regraant 1 

First Hot Water Leach W 
. 

. BHD 
. 

Residue 1 , 

I '6‘ 

Pregnant 2 Pram-an: 
fiecond Hot Water Leach Hot Water Leach

~ ~ ~ ~ 
£9 h” 

I: 

7 Final Residue‘ v Residua 

F§5512flb~9$~€353Wk4 Pip“? i395 3331. (3&6?c



Sent by‘: AURUM RESEARCH 4162349394 05/15/98 6:47 Job 737 Page 7/12 

FiGURE 2 

Test As-Qfi-fifi’? 

8H3 

1? 

Pregnant 1 

First Hot Water Leach 
an»

~ ~ 

. 

Rasldue t

v 
Second Hot Water Leach 

. 
nr‘tam 213,

V 

W"
~ ~ 

V Fina! Residue 

§is§flgfi=x$~98~951wk4 April 1938 M. Goidmmz
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13mm 7 - Summary of results for Test its—98453 

‘Weighi As {9‘44} 3!) ('34:): Fe CW} 
(g) 4%} 

ii1itiéli \4fcsiggixt it] .Q) i(}() (5?).fSI3 ().E§(} i.{}C§ 

Residue, I (.backcalc) 6.7 {(3 «45.63 2.917. 4.4 s 

FmalRefidue 2} § $4? 635 1375 

As corr. As Sf; cam Sb We: corr. Fe 

(g/L) (3/12) {Wm} (ppm) {PPM} {Wm} 
Pregnant 1 27.44 29.65 673 “72.4, 

' 

3.4 
' 

3.4 

Pregnant ‘2 3.75 3.75 is} I; 61.2 0.8 0.8
~ 

As recovery ("4} 5!) recovery {‘70) Fe recovery (My). 

~ ~ ~ 

{'1 
. 70

~ 

Stage I 89.2 28.6 H} 
Stage 2 10.4 23.4 (1.2 

Overall 99.5 52.0 I 2 

Hand 
Back calculated (‘54.) ' Assayed {0 4) 

Arsenic (227.35 69.53 

Antimony 0.62:? 0.89 

imn LOO 

Page 8/12
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"fable 8 ~ Summary of results for Test As—f)8~£}5’7 
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~

~ ~ ~ ~ ~ ~

~ ~ ~

~ 

“flight. As ("/in) Si) ( ‘54:") Ft? (0/2») 

(g) (“4) 

Initial weight 4l .9 mi.) 69.72 {3.89 07.75} 

Residue l (backcalc) 7.7 58.4 49.6! 3.02 44.241; 

Final Residuc: "2.2 5 3 7.07 7.25 H.041) 

As corr. As Sh mm Sb 15.30. mm Fe 
(3/14) (g/L) (WWW (ppm) WW“) WW“) 

Pregnant. 1 : 27.75 30.06 67.43 73 .2 2243 $5.0 

Pregnant 2 4. s; 4.8 64.0 04.0 1 
.0' 

z 1.: 

As recovery ("0) Sb recovery (0/2») Fe: recovery (‘34:) 

$tage I 86.6 24.9 0.96 

Stage 2 
‘ 

12.9 23.5 0.17 

Overall 99.5 48.4 1.1 

Head 
Back calmlated Assayed 

Arsenic 6.48.0 l 69. 72 

.MI'timony $.74 0.89 

Iron 43.80 0.75 

41.2.41 4144444)}; 

Pregnant solution fi‘on‘l stage 2 of Test aim-$34953 {Pregnant 2) was recycled in me: 
dissolution stage of test As-98-054. "The feeci soluzion {zonmiued 6 I 5 ml..- of Pregnant ".12 

and. BS ml. of distilled water. The test was run for {:10 minutes, at 5.3% solids and 95 "“ '1'." 
A summary of results is presented on Tables 9A {‘0 9C. Arsenic: ream-4m}! with recycled 
soluticm was lower than the average for tests with distilled water. but still within the:



" ,, 
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range of results. Antimony and iron recovery wax: lower than any of‘tl'lc results obtained 
for tests run. with distilled water: less {ham halfof the average. fos‘ anfimony and 
approximately half for iron. 

Table. 9 A 9 Summary of arsenic results for hot water leach tests conducted at 3.3% 
solids, 95°C and 60 minutes or residence. time 

Test # Arsenic
1 

Recovery Av. Rec. {3mm Com ' Head ("/33 
(My) (‘24:) {gfL} Cone. 

(gr/L} Backcalc Assayed 

97—0! 3 91.9 88.0 33.66 33.66 (35.36 457.13% 

97-‘020 92.4 29.3 5 32.39 67.33 @790 

97.016) 79.8 ‘29. {3 30.37 657,263 V 63,06.» 

08—053 (first $9.23. 2.? 44 2,965 67.35 {39,5133 

stage) 

98-057 (first 866 2 $.57 30.063 68.0} (29.712. 

stage) 

98-054 81.8 83.28 28.35 30. 76 6'7. 12 69. :73
J
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Summary ofzmtimony results for hot water imch tests conducted at 5.5%~
~ 

Test # Antimony 

Recovery Av. Rec. Com Corr. Head {‘56) 
(%) {‘24:} {ppm} Cone. 

(ppm) Backwlc Assayed 

97—01 3 {5.0 2M: 7"} 7“? 1.6:? i. E3 

97~020 

974316 18.2 94 95} [.05 1. HF} 

98—053 (first 28.6 (57’ '2‘? 0.655 {3.3%} 

stage) 

98-057 (first 24.9 68 173 0.74 0.39 
stage) 

98-054 
. 

7.3 7.2 6.? 73 £2.98 
. 

€11.91) 

'fi'able 9' (I ~- Summary of iron resuits far but water leach tests conducted at 5.3% solids, 
95°C and 60 minutes of residence: time 

Test # Emu 
Recovery Av. Rec. (Smut. Carr. Head (“16) 

(“/10 {0/0) {ppm} Cone. . 

{ppm 3 Ba ckcakt Assayed 

97-4313 10 0.?) 913 030 1.637 } ()3 

97-020 0.8 5.1.} 5.5 I 58 1,61 

97—0 16 0.9 ._ 7.0 ”2.3 1.54 $.67? 

93.053 (first 10 3.! 3.93 0.70 3.0%} 

stage) 

984.75? (first 1.0 2.8 3.0 0.80 u iii 

stage) 

98—05! 0.5 115 3 .7’ Z. 5' (".03 (3. 9.?
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tallizg :ion. Tegtwq 
"fable it) presents i‘esults for crystallization tests; conducted with pregnant solutions; from leach 
tents conducted on baghouse dust. teach tests were conducted at 5.3% nolldn, <30 mirmtes oi" 
rnsidence time and at the following temperaturesr: '35 3t), 60, 70, 8C52‘11‘1d 95"17. in all tests, the 
volume ol’tzhe pregnant solution used as teed was reduced by boiling oi’l‘the exoess, in order to 
induce crystallization. The ratio of reduction is reported on Table. l!) as {filtrate-J’JE-‘ed. The 
solution was then left standing overnight. The crystals were recovered by filtration, dried and 
submitted For assay. The filtrate volume was measured and assayed. 

in general. there was good agreement between back calculated and assayed arsenic. concentration 
in the feed solution. The agreement between back calculated and assayed concentration ofiron 
and antimony in the feed solution was generally poor. 

the wei ght oi“ crystals obtained in the crystallization stage increases with the leaching, 
temperature, as Shown in Graph 13. All tests were titted by a single curve. even though different 
rates; ot‘ reduction (filtrate/feed) were used. Test news—030A (70"0) was given a. weight ot‘ (1!. i 

All other tests had a weight of" 1. Graph l4 presents arsenic. assay in the. crystal as a. function of“ 
leanhing temperature. r[here is a rapid increase in the arsenic assay From .25 to 30“C; between 3t} 
and 60°C), the arsenic content in the crystals approaches 75.74%. the fitted arsenic assay for 
teaching temperatures equal. to or higher than 60%“. 

{Sty-stat antimony assay is: independent ot‘the leaching temperature or owned weight. as shown on 
{Ti't'nphs 15 and 16. Average antimony assay was {I}. 37% 

(...it'tl.pll l 7 nrottents crystal iron assay 21:; a function {iffiii‘yfilal weight. iron asrny decrements with 
crystal weight. For crystal weight higher or equal 100.3 3;; . the fitted iron assay value is {ltlYfE‘l-ti
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'3'3333333 1!} Summary cf crystalkization testworfi 

Test it Leaching 
. 

Crystallizgtion . Crystal 
' temp. Final temp 

. 
Time 333333233332; 323333 

§ 
533333263: 33/353333 

;. 
333:3 

(C) 2 (hours) _ 
-

g 

26 
_ 

21 33 3325 - 

33333 
g 

33.033 
1 

33 333:» 

33 n 
f 

:22 ($6 1/ 
g 

53?“ 36' 
f $.32 

; 
U ‘33.:-

E 
32333—333423 

£¥3~~U35A 
33533032333 

: 23.2 9 2:3 nia ' 

3:3 :32 
§ 

33 .7333 

1235: 3333323 3 27 - 16 23.2333 
5 

.32 3353 ; (3.11 
g 

33- 33 
2,3 {3 32... 3 22 : 2.3 75 53., 

; 
3:333 82 33- {M 3 

33.3333~ 71.. 
.3333- £333.23 2 

933-0322.
5 

26 1 3*. "2.2 
g 

«2222’ 
2 

33.3333 
'- 

3.331333 

:26 . 33 75.76 
5 

33333.03 2 33333 § 323.3353 

wwww-gmmwwmm 

GEODC‘YDCJOlDCDUiUT 

3333333302.; :33 
g 

2-3 75 5:3 
; 

3333 72 c323 ; 03:32.3 

3.333-332.3333. 2-33 2 3-5 :4 2 ‘ 

35.332 '2 33233.33 2 33.333 1 333333 

31333:..02833- 233 g 
352 3 35.333 ;'_ £333.52 3.3 2-3 

; 
3.: 3:3 

27»....-37~g 
.; 9 13 ; 

32.2 733.30 3330.733 0.3;; 3 
33.3333 

Average 0. 17 

filtrate ' 

_ . 

Filtratel £33 3:: 
g 

Fe 
3 (mL) " (mL) Feed (gm: 3’ (23m; 3 gggmi 

333303413 ‘ 680 150 . 0.22 ; 24 3'33 3 33 2 ; 
252.0 

3333-03523. 
3 

662 66 = 3:3. 333 S 3:33. 3:24 
; g 

3330.0 
338--.o:3:3A 

. 
3380 3233 0.33:3 

' 

:32: . 2 . 

' 

4.33 
33333033533 

‘ 3380 
' 

733. 0.3: 
, 

322 .3333 : 
3‘ 3333 :3 

3333333733 33330 302 0.3 - 
.. -. 18 a 

, 
. 2.33 

3:333 0:33.33 690 
. 

1 3c 0.3 20 0 
g 

3 2 
333130332». 3390 9:3 5 

33.3 23.33 
5

3 

9333 0:302. 3385 290 0.412 3 .. ; m 8 ' 

33233-02823 7335 ‘ 3238 0.22. 
' ~ 34 3:. 

333.303.2833. 690 285 I 
g 

1‘ 
;: -_ 

974378 "2'35 318 L 0.44 22 3 .33 2.0 s‘ 3. 

Trash: ‘ Feed 
Solution Volume 

C): 

\5 
Ma"

~ 
'- 

2"»; 

---‘

~

‘ 
{"2 

a. a 2. 
:3: 

O" 

i," 

3‘:

.

‘ 

“o 

a: 

35 

3:3 

.. 

Test #- 
1 

Feed solution 
. 

Arsenic (g/L} Antimonfippm}. 51193“: (9 pm) 
Backcaic. , Assayed E Backcalc. . Assayed Backcalc Assayed 

3?]...‘3~034A 5 SO 5.352 '3 
. 55. v3 :- 84.0 

333.3 035,. 33.38 
g 

5.332 - 2 3 333.0 g 
:33 :2 

€535"- «03:524. ‘3" 0’3" 6 .71 
5263~036A (-3.69 5.96 
" 1?".33 

: 
“18.50 

.. - {3.8 I 13.23 

: 5.5 : 33 U 
3 

:‘IP 3 1 "I 2 
«2-. 

- 

.~. 

~02~ 
mugsmwwmwaa 

'. 19.04 233.94 33.2 ; 2 33 
:13‘3323233 . 38.26 5 20.233 32 a :3 1 23 
.5333 3.33.033 5_ 23 55 

' 

22.30 2-3 33.5 
g 

:3 2 
‘26! 038A 

; 
: 

132'! {3 f: ; 
C3 33 

3.33 0:: 8A 3 
24.23 

; 
26.533 335 3:3 

'2' 

; 
73.2 

97 078 28.81 L 30.10 ’ 
7:3 2-3.6 

; 
3.;- 

’L‘ {52‘ 

3333.132323] 3.3333324. 5.3323: 3: M 3320363732323:
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may?! 13 Weight of Grystals vs Leaching Temper-“32:31::-
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R: 
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x \x 
\‘\‘~ 

2U 30 4.0 50 as 70 {if} 9:3 300 
Leaching Tampemtum QC} 

filtrate/Feed Ratio um“ ; O - (11 33» 
‘7- '! -U 53 9.2«(13 u 9.31% {3.5 

3555' M (Baicime‘xr': .a u “a fu'fiflxiaél‘m‘kd. ’ 
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Antimony assay vs Leaching Temperature 
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Antimony assay vs crystal weight 
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Graph 1.? iron assay vs crystal weight 
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