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S biot Arsenic SuppreSSLOn w1th use of FeClB, Cus04 & NH40H

PROCEDURE‘:ySamples“Were obtainedfffomhthiCkeners #6,{#11:ana'#l3; ~These
were‘treated with a caleulated amoﬁht of FeCl3 and CuS04 and pH was
varied with the use of NH4OH. When fhe FeCl3 and CuSO4 were added
to the sample, it was a batch solutlon and the batch was agltated
by the use of rollers for a perlod of:a half anshour. vFor testlng
purposes 200mls. of sample were attalned for each sample that was
to be subjected to ammonia hydrox1de treatment., These samples were‘
*agitated by means of a bar stirrer for 3 - 5 minutes, and then left
to settle. From the settled sample 100 mls. was retalned for analy- .
Sls,fané‘QOOmls. of distilled water was replaced 1nto the flask cone”lf
talnlng the~pre01pltate to form a dilution of one half. The prece— :
dure was repeated to obtain samples of one half and of one quarter

dilutions, and were analyzed for Cu, Fe, As, and pH. . =
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Data #6 Thickener
#6 thickener -pH = 6.9  ppm Cu = ND ppm Fe = 156  ppm As
#6 thickener + FeClg -pH = 3.1 ppm Cu = 1.8 ppm Fe = 150 ppm As
#6 thickener + CuSog =pH ='4.7  ppm Cu'= 222 ppm Fe = 136 . ppm As
Amount FeCly added .9g9/2500ml or 74.4 ppm Fe (samples 1-4)
Amount CuSoz added 2.5¢/2500ml or 254.5 ppm Cu (samples: 5-8)
.N.B. = Samples A = No Dilution
: Samples B = Dilution of %
Samples C = Dilution of %
Drops . ppm ppm. ppm |
SD NH4O0H - pH Cu . Fe As ~£
1A 2 6.3 ND [ 35.0 1.27 | few 1
B 6.1 1.4 ¢ . 23.8 .96
C 6.3 .6 . .12.0 4 1.13 ,
8a 3 8.0 ND . N ! 4L
B 7.0 ND - - ND . | .35
C - 6.9 ND - % ND .63
3A . 4 1849 . -ND i ND 1 . .45
B 8.8 'ND . ND - .16
Gy Sy 8%65 'ND i . ND _ .16
4a - . 10 | 9.75 ND i ND .48
B . : 9.65 ND . ND 28
C . 9.6 ND . ND 22 i
“5E | 1 5.4 155 . 35,2 5.76 |G oriy
B. 5.5 10.8 © 24.0 | 2.34 . .
c | 5.5 12.5 . 10.0 i 1.06 {
6A 2 ‘ 1 6.25 19.0 + . ND- b 1.84 |
B 6.4 10.5 ~ND ¢ .88
e 6.5 6.0 ND .54
7A 1 5 - 8.9 . 9.3 . ND. .13 |
B . 8.85 1.0. . ND 2130
S C ' - 8.8 0.1 ° . ND . . L1600 |
8A . 10 9.6 70.0 ND RS R
B | 9.5 - 10.5 -~ ND - .15 ff“'
c 9.4 1.2 ‘ND 13

inu
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; Data'#1l Thickener

# L . .

#11 Thickener ~pH = 3.5 ppm Cu = 4.5 ppm Fe = 263 ppm As

#11 Thickener + FeCly -pH = 2.65 'ppm Cu = 4.8 ppm Fe = 390 ppm As
= 3.3 = =

#11 Thickener + CuSQg -pH

~.ppm Cu .= 204~ ppm Fe = 255  ppm As

Amount FeClg added 2.75g/2500ml or 227.3 ppm Fe (samples 1-4)
Amount CuSQ# added 2.59/2500m1 or 254.5 ppm Cu (samples 5-8)

' N.B..  Samples A - No Dilution -
Samples B - Dilution of %
Samples C - Dilution of %

Drops: ~ ppm ppm ppm
SD NH4OH 228 _fa¥ . - Fe As o
1A 1 C2.8 5.4 395 15 |Fe=
B 3.0 2.6 175 62.5
e | 3.2 2.8 65 31.0
28 2 2.9 5.4 310 | 102
B o 3.0 2.45 | 132 | 47
¢ 3.2 1.22 50 21.5
3A 5 5.8 0.65 125 6.78
B - 5.8 0.10 61 5.93
c R 5.7 0.10 15 5.46 |
4A 10 9.1 2.55 | .65 | 3,39
B o 9.0 ! o0.15 2.35 ‘ 2.07 1 .
c o 8.9 0.10 ___ND 0,47 o
G i 1.8 208 200 | 87 Go ol
B . o 5.1 100 {87 [ 37.8 “fb
c : 5.1 40 P37 . 7.5 Y
6A 2 4.8 210 - { 200 - ! 92
B o 5.1 100 R R BT
c | 5.1 '35 37 | 16.5
78 | 5 6.6 6.1 1.7 4.71
B 6.9 | 2.85 1.2,  3.53
c | | 7.0 . _ .62 1 w_ | 1.53
8A - ¢ 10 9.1 70 b .20 79,89
B | 9.1 19.4 b 1.25 2.02
c 9.1 8.0 | N> .565

oo

132.5
138
134



#13 Thickener

#13 Thickener + FeCl
~#13 Thickener =

Amount FeCl
Amount CuSO4 added 16. 25g/2500ml or: 1654ppm Cu

Drops

NHgOHs,

CuSOg :

—pH

~pH

|

'.‘Pé§¢.4} "

‘Data #13 Thickener

ND .

.50
»= 1540

 ppm Fe

ppm Fe

bPpm Fe

added 8 759/2500ml or 723 l ppm Fe

N.B.

b

Samples A- No DilutiOn

Samples B~ Dilution of
Samples C- Dilution of

‘bpm

Cu -

ppm
Fe .

5
L

5.5
‘1650

SRS N

= 1.37

ppm As
ppm- As

ppm As

(éamﬁies 1-5)

;Ppm
JAs .

(samples 6-10)

L3 .

—-......_v..,_...

- 0.55
"1.10
0.52
0.80 -
1 0.35
0.30
0.50
0.25 -

0.15
ND
ND

'ND

1.15
0.10 . &

ND

1460

430
155
1260
380
140
430
155
45

20.7

- 6.8

3.25

© 02,1713

_0.60

-3v870
55

240
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230
650 -
345
165

205

109. 5

.80

42 -

34,5
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Data - COmbination of #6,‘#1l.&_#l3yThickéners

#6 Thickener

100

PH - 6.1 ppm Cu = ND -  ppm Fe = 4.45 ppm As
#11 Thickener pH - 3.5 ppm Cu = ND ppm Fe = 1} 138
#13 Thickener PH - 5.8 ppm Cus= ND ppm Fe = 20.0 ppm As 295
Combination. (theo) PH = ? ppm Cu = ND ppm Fe = 48.8 ppm As =
Combination #* FeCl3 PH = 4.8 ppm Cu = 4.4  ppm Fe = 7.8 ppm As = 40
Combination + CuS04 PH = 5.2 ppm Cu = 224 . ppm Fe = 1.1 pPpm As = 78
- Amount FeCl3 added 3.00g/2500ml or 248ppm. (Samples 1-4)
~Amount CuS04 added 3.009/2500ml or 305.4ppm (Samples 5-8)
Note Samples A=~ No Dilution
i " " B - Dilution of %
C - Dilution of %
Drops ppm ppm ppm '
SD NH4OH PH cu Fe Bs g
1a 2 fories w1 1020 “:3.73’?f1/““£%
B 7.5 ND 1.04 2.95 | >
c 7.5 N> | 1.15 2.08 |
22 5 8.9 .25 0.70 | 2.03
B 9.0 ND 1,04 1.70
c EE 2.0 ND - “1.12 1.41
3R 10 - 9.5 £1.96 "0.40 T 2.75 !
B ‘ 9.5 ND - 0.55° 2.26
c : ‘ 9.4 ND 0.55 1.81 |
4a | . 15 9.7 1488 0,30 3.29
B o 9.6 .25 - 0&30 2,77 |
_c 9.6 .10 - 0.455 3.27
5A p) 5.5 T7.0 ND 30.0 | y
B 6.7 8.9 ND 2050 'Ch’"“£7
C , 6.7 5.6 - ND 12.5
6A 5 8.9 9.2 - 0.40 ‘12.0
B \ 8.8 2.5 0.40 9.0
c . 8.8 .77 ND 6.0
7A | 10 9.5 46 ND 14.0
B - 9.4 14.5 N | 7.0 0
c | S 9.4 2.8 'ND . { 5.0
8a | 15 9.7 76 ND 17.0
B 9.6 22 ND 10.0
c 9.6 6.1 ND 7.5 |
s . . S {
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CONCLUSION- e

- A pattern is deflnltely noted at the pH ranges of 7.5 - 9.0 in the FeCl3
samples, especrally in the combined thickener study (Page 5). It shows a def~ -
inite supress1on of arsenic to an approx1mate level of 3ppm As.

- Also the’ preCLpltate attalned from- the combination of FeCl3 and NH4OH
seems fairly stable and just slightly soluable as noted in the dilutions.

- With this combination (FeCl3 + NH40H) the precipitate drops out readily =
(50% in 1 Hour Max.).and you are left with a clear supernate at a pH of 8.0
or more. Whick could be glven secondary treatment if necessitated and would be i
easier to treat. - , o : ,

‘- Problems arising from the use of" thlS low pH, would be productlon of  HCN
from’ the barren, but how big of a problem is not yet known. Testlng 1nto thlS
area w1ll be made.e ; .

- One other disadvantage of this method lS the handllng and gaseous affects‘
of the ammonia hydrox1de when used in large quantltles. :

- FeCl3 is more effectlve than CuSO4 (pages 2 - 5) ‘
'RECOMENDATIONS : |

- To find a substitute for ammonia hydrox1de, by using a salt of ammonla,,r
and to see lf the ammonla 1s the suppressant agent _




