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1. Liquids:

..

Dilute all aqueous samples according to the estimated con-

centration so that 1.0 ml of the diluted sample contains approxi-
'

mately 0.01 mg U 0e. ( See Dilution Tables )
The diluted sample

3

should contain 5% ('!-V) Free Nitric Acid.
( Samples excessively

basic should be neutralized by the dropvise addition of conc.'

is added ) Samples known tobefors the proper amount of ENO3
HNO3

suot be oxidized to a light yellow color by
contain reduced U 0s3^

the dropwise addition of 307. Ha0 .2

2. Solids:

After appropriate dissolution, dilute to the desired Volume

Mix well, and transfer a portion of this
( See Dilution Tables ) . !-

s
to clarify

solution to a centrifuge tube and centrifugo' in orde(N w
2'

from this tube. '%,-

[ solution. Pipet desired aliquot N

O 3. Extraction:
( usually 1 ml and no more than 3 ml) <q

C 1. Pipet the desired aliquot

of the diluted sample into an e ctraction vial. }
solution from a 250 ml dispensing :(r 2. Add 15 ml of Sate. rated AINO^

3

burette.
6

Add 10.0 ml of Ethyl Acetate from the automatic pipet.3.

( Timnttant - Criticci addition )
'

.
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. '44 . C~p = the' vici cnd'picce on Ebirhach shak:r for 1 -2 minutes.
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C. Pellet'Prevaration:
.

.
.

,

J I I.: ~ Place' 20 clean and dry platinum dishes on the nichrome wire gauze -''
I

as shown in the following diagram.
. ,,

,

'

..
*

. :. *

.

,

b

: '

4.
4

'. 1
'

-

,.

a. -|
.

.g. .

*. |

|'

2. Using the pellet maker, place a pellet of the NaF flux on each .|
^1
{ldish. Uniformity of pellet size is necessary if reproducibility is f|,

"|;to be maintained. ( Pellet size should be 0.4 gm. check occasionally ). '

3. From the organic layer ( top layer ) of the extracted samples, fill
,,

a 0.2 ml graduated pipette, and drain 0.1 onto each of two pellets.'

NOTE
.

Prepara an extracted standard solution of 1.0 g/L U 0s exactly as3
i.

.i . the samples were prepared and pipet . 1 m1 samples onto each of the : |

c ,,- pellets shown in the above diagram market with an S.

4. Volatilize the ethyl acetate frou the pellets by placing the

,.
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.

Transfer,the< gauze containing the. platinum dishes and dried
4..may ' W .

w.mc s
s

, ,

m % '@'3-
,, ; . . pellets onto the' burner ring. O,":

,

.m ,
, ,_

gW 2. 1 Fire the burner'and adjust flame to give fusion temperature of 4
, . . .

,ss

7

k;~bh>
r;w . .

^ ~

-900 C. .(' Check with Thermocouple. )-

%- s -s

m , k.
.

"'9{ 3; - Fuse at 900 C. for 2 minutes and then increase gas flow to Q-p
t

$. , ^ give temperature of 850 C. for 1 more minute.0 '

m ,j
p

.J

%.y 4. Allow fusions to solidify and then transfer gauze to cooling '

'

w~

ic
3

table for a period of at least 15 min.
.

5. Melts are now ready to read on the Fluorimeter. h7
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fo Determination, of Radium 226 in Mill Ef fluents }i |
en 3. R. Ibersole, A. Harbertson, J. K. Flygare and C. W. Sill m',

'

Tentative Method Outlined October 5, 1959 ILQQy p i'

- f. .;
7_ g, 34

-

f,jff g:Q
/V 4 e;
f & f

.

.d i'~/ f ,:Reagents:

||6
Hethyl Purple Iodicator Solution jm - @ h-'*

. . . .
D #(wg ) po 50% w/v % ,..Y M7 . p* j,

E' >'NaOH - 4 Woraal ,6
'

,

1,end carrier solution -10mg Pho/ml - Dissolve 16 ga of Pb(NO ), im e -- ]p
.

. g,go4
' '

,

' '

3
one liter of Ego'

Barium carrier solution - 1 mg Bao/mi - Dissolve 1.530 go of BaC12 18 1

one liter of distilled water
EDTA solution - 101 w/v - Dissolve 100 gas of Ethylenediaminetstrancetate k'

Disodfien salt in one litar of distilled water j
HC1.0 | %--4

, . 4 - Reageat Grade tMs.80
;Hata Cresol Farple .11 solution'

.

p.
'

Procedures.
:

;; . ?

Transfer from 100'to 1000 mi of sample into a 1500 mi beaker j''

e [?. and if essaple volume is less than one liter eilute to one liter with
,

,

distilled water., ,
,,

t ''f, 'ij
While stirring, add 20 ml of lead carrier solution, 10 ml of .

barium carrier solution, 20 ml of HpSO., and 15 saa of Na280 . Allow the4 <
| ;,rj-

-'

sample to set overnight and filter through a millipere filter then discard , Q'
'

..
'

r the (11trate.
~

,,

1
-

, ~

Place the filter and precipitate in a 250 ml Erlensnayer Flask.
'

m , i Add' 15 al of HNO , 5 al of 70% HCL 0e and destroy the filter by heating to3 ,
,

o

dense funnes of perchloric acid. The lead and b'arium sulfates will go'

L-

i. ipto solution in the fuming perchloric acid, thus insuring solution of all ,,
.

Y' radium present. Evaporate the perchloric acid to low volumne (2 - 3 al)' [jj
'

,,
.

fy ;
'

... .-.
( ',.

' * -if*
.

,

S_,
. #

L. s.8 2 h -
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,

i ., y g
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and cool. Add 20 al of EDTA solution,10 ml of distilled water, 2- drops

of .1% Meta Cresol Purple indicator to the cold perchloric acid- solution

and neutralize the acid by drop wise addition of 4 N. Na0R to the purple

color of the indicator. Then add an additional .5 al (10 drops) of the
\

s

4 M. NaOH to bring the pH to 11 - 12.

Flace the flask on a hot plate and boil for five minutes to

insure solution of lead, barium, radium, radium daughters, and any-

6 thorium, if present, as the EDTA complexes. Cool the semple and filter.

through a quantitative filter paper, using pulp, into a 40ml centrifuge
.,

Washtube to reews any material insoluble in alkaline EDTA solution.

the filter paper with a 1% alkaline (pH II) solution of EDTA, catching
.

the washings in the centrifuge tube. Discard the filter paper. Add
.

2 al of 501 (NH )2SO4 and 2 drops of methyl purple indicator to the ..|' ' 4

solution in the centrifuge tube. While stirring the solution, adjust !
1.

the pH to between pH 4 and 5 by dropwise addition of glacial acetic
.

acid until the indicator justIrns from green to purple.'

*

w

Barium and radium sulf ates will precipitate, at this pH, from

the EDTA solution, leaving lead, radium daughters, and any thorium ,

present, in solution as EDTA complexes. Note the time of the barium

sulfate precipitation. Centrifuge to collect the precipitate and dis-
>

card the supernatant solution. Break up the precipitate with A stirring

rod and slurry with 10 ml of distilled water. Again centrifuge and

discard the wash water. Slurry the precipitate with 1 al of water and

transfer the slurry, quantitatively to a 2 inch serrated stest planchett,'

b using distilled water as necessary to complete the transfer.
p

. . -
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3.j *
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Dry the sameple slowly to avoid spitting and muffle at 500* C ' i. }n

for 10 minutes. Cool and make the.first alpha count in a low background
h.;

m .

y . p gas-flow proportional counter.
e

p2
',

-

Calculationet ,

'
, .

f,5 Three hours af ter the first precipitation of barium sulfate the
bk, . . .

n' alpha sctivity counted will include all radium isotopes present and their .|

[
7' respective daughters which have grown in during this period. i

.i
1

In order to determine the radium 226 activity a second count n

must be made at a designated interval such that sufficient growth of b

b the Rs 226 daughters and simultaneous decay of Ra 223 and its daughters

enable one to calculate the actual Ra 226 activity.
;,

k: For example the activity of the sample may be counted at 3 -|
:8

hours and one week after the barium sulfate precipitation and the radiums
, ,

'

'226 calculated from the two counts as follows:

(1) Aa - X + 3X (1 - e .693 t 2 _ ) , 4y (, 6 3 c 2 )

t - X + 3X (1 - e .696 t1 ) . 4y (, ,,,693 t1 )'

( 2) A ,

|T T1
..
i*-

q

.

Ag - total activity at time ti in counts / minute.-

.?

Ap - total activity at time ta in counts / minute'

'

!
h' X Ra 226 activity in counts / minute-

y 1
+

.
.Y - Ra 223 activity in counta/ minute

,

e
-

;

Half life of Rn 222 - 91.9 hours". T =

n.
p. Tt = Half life of Ra 223 = 278.4 hours ,

.,
. . a

tg = Time-elapsed between time of precipitation and time of first count a

' tn = Time elapsed between time of precipitation and time of second countu
,

, . -

. !

f'. +-

,

' :
Lt i;* 3

;||? r

1.9[ ' . ,

y; ' , y
.
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-
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, If the exponentials in equations (1) and (2) are svaluated for

counting times et squal 3 houra and c:, equ al 1 vsek and equation (2)

is substracted frco equation (1), to elininst e the Y ter=, it is found that:

.66 At(3) X- Ap -

~ ),
z.44

,

Excmple: et - 3 hr. t, - 168 hr.

U- :

A;, - X 3X(1 - i 6 168 ) ,474,. 69 f_8,) , x , 3x( 1 . . -l . 26 8) ,4Y ( o " ' 018)

At - X e 3X(1 - e .6 3) ,4y(, . 3* 3 ) , y 3g(t , ,. 0225) .4y(, .0075).

i*

Resolving exponents: .I

!!

[Ap =X. 3X( 717) + 4Y( .668) - 3.15X + 2.63Y -

L|
...

.

At - X * 3X ( .022)+ 4Y( .994) - 1.07X 3.98T
.;'

3.15X + 2.63Y {Ay - -

'

*. . X- )165At .71X + 2.63Y A2 .66Al
A3 .66At - 2.44X 2.44 (,

. f(-
. .

a.

iValues of A for Specific Time t

e houra Value of A t j urs Valuo of A
1 A - 1.03X + 3.99Y 19 A - 1.40X * 3.81Y
2 A - 1.05X + 3.98Y 20 A - 1.41X + 3.80Y j,

3 A - 1.07X . 3.9 7Y 21 A - 1.44X + 3.79Y -j
4 A - 1.091 + 3.96Y 22 A - 1.46X + 3.78Y -]
5 A - 1.11X , 3.95Y 23 A = 1.4GX + 3.78Y L.!

|
6 A - 1.13X + 3.94Y 24 A - 1.50X 3.77Y
7 A - 1.15X + 3.93Y 25 A - 1. 52X + 3. 76Y-

g

8 A - 1.17X + 3.9 2Y 25 A - 1.53X + 3.75Y ,s

9 A - 1.19X + 3.91Y 27 A - 1.55X + 3.74Y -j
3- 10 A - 1.22X e 3.90Y 28 A - 1.57X + 3.73Y :

11 A - 1. 24X + 3.89Y 29 ~A - 1.59X + 3.72Y '1
' '

12- A - 1.26X + 3.80Y 33 A - 1.61X , 3. 71Y '

'13 A - 1.28X e 3.87Y 31 A- 1.63X * 3.70Y
14; .A - 1.30X + 3.86Y J2 A = 1.64X + 3.69Y

'g.

15' A'--1.32X * 3.85Y 33 A - 1.66X + 3.68Y
16 A 1.34X 4 3.84Y 34' A - 1.68X + 3.67Y +i

'

17 A ' . 1. 36X + 3. 8 3Y 35' A - 1. 70X + 3.66Y'

:18 A - 1.38X'+ 3.S2Y 36 A - 1. 71X + 3.65Y

t,' :

"
t .

',;
~

*
( s >,

r < .,
,
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# < - gj *f -
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'
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y , }; * . ,'}4; .[
.

*~"
> '

'* >

,ysw4
'

- -5-
,

. >
,

(|3;,, g;

[ 'c * t hours value of A a s

3 honre Valvi of A O
',

-

D 37.. 'A - 1.72X'+ 3.65Y E4' A . 2. C% + 3.24Y ~

,

38 A = 1.741 + 3.64Y 85 A - 2.41X + 3.23Y ll
*

,

*i -39 A = 1.76X i 3.63Y. 85 A . 2.43I + 3.25Y "?, '

40 A = 1.78X + 3.62Y 87 A = 2.44X + 3.22Y'," 41 .'A - 1.80X + 3.61Y- 88 A = 2.46X + 3.22Y j
w

42- A - 1.82X 4 3.60Y 69 A - 2.47X + 3.21Y '

43 A = 1.83X + 3.59Y 90 A = 2.43X & 3.20Y -00 44 A = 1.83X + 3.56Y 91 A - 2.49% + 3.19Y h45 A = 1.85X * 3.57Y 92 A = 2.50% + 3.18Y d46 A = 1.86X . 3.57Y 93 A =,2.51X + 3.1L:
47 A - 1.88X + 3.56Y 94 A ./ 2.52X +^ 3.17Y

,

"
48 A = 1.90X + 3.55Y 95 A / 2.53X + 3.16Y ' N . R
49 A - 1.92X + 3.54Y 96 A/=2.54X+3.15Y" *
50 A - 1.94X e 3.53Y 97 A = 2.55X + 3.14Y ^

51 A = 1.06X + 3.52Y 93 A - 2.56X + 3.13Y 152. A = 1.97X + 3.52Y 99 A - 2.57X + 3.12Y53 A = 1.99X + 3.51Y 100 A - 2.58X e 3.12Y .I54 A - 2.00X + 3.50Y 101 A = 2.59X + 3.11Y
.

;(55 A - 2.02X + 3.49Y 102 A = 2.61X , 3.10Y 'E 56 A = 2.03X + 3.48Y 103 A = 2.62X * 3.09Y57 A = 2.05X * 3.47Y 104 A = 2.63X + 3.09Y |
'

58 A = 2.06X + 3.46Y 105 A = 2.64X + 3.0CY I

59 A = 2.00X e 3.45Y 106 A - 2.65X + 3.07Y- 60 A = 2.09X + 3.44Y 107 A - 2.66X + 3.06Y'

61 A = 2.11X + 3.44Y 106 A - 2.67X + 3.05Y
.

62 A - 2.12X e 3.43t 109 A - 2.6SX + 3.05Yb 63 ' A = 2.13X + 3.42Y 110 A - 2.69X + 3.04Y64 A - 2.1SX + 3.41Y 111 A - 2. 70% + 3.03Y
,

N 65 A = 2.16X + 3.40Y 112 A = 2.71X + 3.02Y66 A = 2.18X 3.39Y 113 A - 2.72X + 3.01Y ?
,

67 A '2.19X + 3.33Y 114 A ..2.73X + 3.01Y ~

- 68 A = 2.20X 3.38Y 115 A - 2.74X + 2.99Y
69 A - 2.21X + 3.37Y 116 A = 2.73X + 2.99Y :|70 A - 2.23X + 3. 36Y 117 A - 2.76X + 2.99Y H71 A - 2.24X e 3.35Y 118 A = 2.77X + 2.98Y 'l72 A - 2.26X , 3.34Y 119 A = 2.78X . 2.97Y l

'
73 A = 2.28% + 3.33Y 120 A = 2. 79X + 2.9 7Y ,|74 A = 2.29X + 3.32Y 121- A - 2.79X + 2.96Y "!

,

75 A - 2.30X + 3.31Y 122 A - 2.80X + 2.95Y
'

,

,

76 A = 2.31X'1 3.30Y 123 A - 2.81X + 2.95Y-77 A - 2.32X , 3.29Y 124 A = 2.02X + 2.94Y
,

f
,78 A - 2.33% . 3.30Y 125 A = 2.83X + 2.93Y li 79' A = 2. 34X + 3. 29Y :126L A = 2.84X + 2.92Y' 4f ,

80 A 2.36X + 3.28Y' 127, A = 2.83X + 2.92Y
,

' E1; A - 2.37X'+ 3.27Y 1128 ' A - . 2.86X * 2.91Y /3
,

_

582 A~= 2.38X-+ 3.26Y 129 A - 2.86X + 2.90Y? ~ 83. A = 2.39X ;+ 3.25Y ~ 130 A = 2.871 + 2.90Y [i
"

-

e,

,

.
.

, -

m
.? . . \y

,

'
c

ii- 4p g; , 6 i
,

v, )
.

's '
,

x . ... . -
. . . . . - -

%:, _~ >
. .v, p . ;,. <

'
1

h:.if.jfh ' Y b' '

* * * ~

,
@ '

'
- - - .
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n' ' - v - . v. ~ ' ~
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*' ' '

khhf. b' 'I s' - | ! '%pgom.N. . .w
.

' -6.
c

' ~' '' *
-

> :..., ,p y ' ;* '| .&

[
.

, ,

%(y ' _ (t hours Value'of A Liggg Yalue of A 4*

-

qo' ,

',

4
s , o. ,

h#
~ 132 A 2.89X + 2.88Y- 179- A = 3.22X + 2.56Y

3

'

ik 'A -2.88X + 2.89Y" 17D .A = 3.22X + 2.'57Y.

'

133 A = 2.90% + 2.80Y 130 A = 3.22X + 2.55Y '

[f 134 'A = 2.91X + 2.87* 181 A e 3.23X + 2.55YJ 135 A ='2.91X + 2.86Y 132 A = 3.23X + 2.54Y
.

'
,

c'136 A = 2.92X + 2.86Y 183 A = 3.24X + 2.54Y l137 . A = 2.931 + 2.85Y 134 'A = 3.25% + 2.53Y
> "'

138 ' A - 2.94X + 2.84Y 145 A E.3.251.K Y.52Y, .,

1 39 A = 2.95X . 2.83Y 136 A = 3.26X , 2.52Y
140 A = 2.96X ; 2.82Y 107 A = 3.27X , 2.51Y
141 A = 2.96X e 2:,81Y 180 A = 3.27% + 2.50Y f

,,

142 A = 2.97X + 2.81Y 109 A = 3.28X + 2.50f %143 A = 2.98X + 2.00Y 190 A = 3.20X + 2.50Y .( 144 A e 2.99X + 2.80Y 191 A = 3.29X + 2.50Y ' *

145 A = 3.60X e 2.79Y 192 A = 3.29X + 2.49Y
+ <

146 A = 3.01X + 2.78Y 193 A . 3.30% + 2.48Y,

E 147 A = 3.01X + 2.77Y 194 A = 3.301 + 2.47Y
.148 A = 3.02X + 2.77Y 195 A = 3.31X + 2.46Yq<l 149 A = 3.02X + 2.76Y 196 A = 3.31X + 2.45Y

150 A = 3.03X + 2.75Y 197 A = 3.32X + 2.45Y
& 151 A = 3.04X + 2.75Y 198 A = 3.32X + 2.44Y

_R 152 A = 3.0$X + 2.74Y 199 A = 3.33X + 2.44Y
153 A = 3.0$X + 2.74Y 200 A = 3.33X + 2.43Y *f154 A = 3.06X + 2.73Y 201 A = 3.34% + 2.43Y D'
155 A = 3.07X + 2.72Y 202 A = 3.34X + 2.42Y'

156 A = 3.07X + 2.71Y 203 A = 3.35X + 2.42Y j
4-

[ 157 A = 3.08X * 2.70Y 204 A = 3.35X + 2.41Y W
158 A = 3.09X * 2.70Y 205 A = 3.36X + 2.40Y- *l

,

159 A = 3.10X + 2.69Y 206 A = 3.37X + 2.40Y
.

160 A = 3.10X + 2.68Y 207 A = 3.37X + 2.39Y ?g-

")HiG 161 A = 3.11X + 2.68Y 208 A = 3.38X + 2.39Y *

162 A = 3.12X 4 2.67Y 209 A = 3.38X + 2.38Y [
'

p 163 A = 3.12X + 2.66Y 210 A = 3.39X 7,37Y %;D 164 A = 3.13X e 2.66Y 211 A = 3.39X + 2.37Y
165 A = 3.13X 6 2.65Y 212 A = 3.40X + 2.37Yj'' 166 A = 3.14X + 2.64Y 213 A = 3.40X + 2.36Y

O

167 A = 3.15X + 2.64Y 214 A = 3.41X + 2.35Y
~

. . ,
#

168 A = 3.15X + 2.63Y 215 A = 3.41X + 2.34Y .d
*

n , 169, A = 3.16X + 2.62Y 216 A = 3.42X + 2.33Y '*
170- A = 3.17X + 2.62Y: 217 A = 3.42X * 2.33YT .171 A = 3.17X + 2.61Y 218. A ='3.42X + 2.33Y f

4
172 A = 3.18X + 2.61Y 219 A = 3.42X + 2.32Y - 4

*
-

#' :173. 'A = 3.19X + 2.60Y 220 A = 3.42X + 2.32Y' f1 ,

174' A = 3.19X +.2.59Y( $
,

> 4175 A.=,3.20X +-2.59Yn
..

,

m . 176 1 A' = 3. 20X 2. 58Y ' '

i
|177? A = 3.21X .:2.57Y ,; .

y ?
, -

7 a c-

'3g y.
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Counts per minute of Ra 226 alpha activity ar converted to 'N
,s,

-
..;

uc/ml as follows:
>

,,

(4) CPH , ppg
1 Geometry

(5) (Dm) (1000rsi/L) DPH/ Liter !-
(% Chemical Extraction) (m1 Sample)

. , .

.i
(6) Dnt/L , ,,j,g

2.22 x 10V DPH/L-

uc/ml,

(combining equaticas (4), (5), and (6))

(7) CPM x 10'0 ,, ,,j ,g
(G) (E) (2.22) ( ml Sample)

Example: ,sf
'

G .42 5 .87 CPH - 100 ml Sample - 5'

100 Crx x 10-6 2.62 x 10-5.
(.42) (.85) (2.22) (5)

Geometry and chemical extraction are g'astants; therefore ,

squation (~/) may be resolved to:

(8) CPM x 10*' - uc/ml '

(.793) ( ml Samplo)

Conversion Factors for Alpha counts

DPM/ Liter - - uc/ml or (DPH/L) (4.5 x 10-9) - ve/mi h
i. 2. 22 x 10'' ' ,. ;'

.

>$

The following equations are truo only for ores which are in
a

secular equilibrium.

!
(7.U 0s) (6460) = DPH/gm of U238 + U235 *3

r ,.

'

(%Us r. (6160) = DPH/gm of Ra226 > Rs 223 ero,

4

1

(*JJ ,0s) (6460) - DPH/cm of Th230 + Th 227
s

~ U
(Qas'. tho / Liter) (5.95' x 10-4) - uc/ml

'
s ,

(%U Se) (6253)| = DPH/sm of R 226..

: -

,

~ +.aw ; : - ,. .
. . .

~

N :. c. h.e.d . 3. - |' +
;* -

0 ,. ( : c n ) , ' ' ' ' ' ': i 'r '. . '. .' O O ;Y l 'W * ' W
.

'
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.

, ,, . .
. .,. . .
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' Determination of Thorium 230
. <
)i

Reagents: Meta Cresol Purple Indicator-0.17. sol'n'

het 'E Hydroicylamine hydrochloride 4 Molar aqueous sol'n"

4
L f6 CII i TTA (Trifluoro' thienyl butanedione) 0.5 Molar in Benzene

q) a n __e
Ammonium Hydroxide . ]
" * ^*f 8) h g g,

Or
' Hydrochloric Acid .9 Normal. ;\

} Ng -Q (n & Triiso'octylamine - 207. sol'n in chloroform JQr o ,

f;" ./-
''

% v ;| ; g .s s

-W ',;".1 Chloroform - Reagent Grade s. ,
. ., o m

@%,, . 'x ., , s :n,

^
Procedure: 1(

.

( cc g.
Transfer 200 ml of acidified sample to a 250 mi separatory '[

w : ,

ij funnel. Note: (for low range samples boil a liter down to 200 ml and f
...

w -

-
[transfer 4to the separatory funnel). Add 4 drops of 0.17. Meta-Cresol

,

>

'g
,

c

vb !> r

jy[: Purple ' indicator solution and 5 ml of 4 molar hydroxylamine" hydrochloride. . ,j'

3.g
-

~}:. r < .

Ey -Hydroxylamine hydrochloride reduces iron from the ferric to the ferrous- 9'

t aa.. . , '-,.

,,4 3.g ;p p - g

.g ' state and thus? retards: the-extraction.of iron by TTA. Adjust the pH of-1, 4c
'

>
!|E*,*

. .. . , .
. , '

;the[ samples by adding NH 0H.dropwise'to theJyell'ow color of the'indicatoru j,

Q,! ' f
'

4
m;M ' , ' ,

, ,

'9 '? .' then, add NH03 dropwise to pH 0.8. M'

, 7s, .3 s

t *e1"+ c . .
.

Extract-thorium into @<

-Add.25 aliof 0.5 molar TTA solution.'9 , . .

h
;

, , . . .. .
.

<;
,

. 'h* '

ani %^ .~the TTA benzene'by shaking vigorously forffivetminutes.>-Allow'the layeri 4(Q u a; - ;
'

n. - ,
. ,

.,

.Shj ]' .. _ 'a . .! o :separa'te,Orawfof f the aqueous D1ayer . intio ' noth' r~ separatory funneh ' _ ", mt
-

a e ,

?9;
-

<

C'G
, . ,

s .. , . .. ; ;O.-r ,

W % .:and1 repeat tiie',ex,etractiongwith 'a -second :25L,ml . portionJofi TTA $ Benzene.: f (=b #t
, 'm

>L 8 9:. , / <:j
'

>

ui t
- 37,ps t . o - . .

. uw
&

..a _. ,
. _ ,. V"?Y

b s :=y-*
' .' . . .. .. < *if * (3 :* ^ *| h bi

^

s .

.o(Combine,Lthe organic; extracts {and wash.twice with-10.mip A, y? j ,,,
M,

gE '' *

m. .p er,g 1
s .s, , . , ..

. y c ,

jns

. {|n
., ,

3 3 7 ., , , , . , . . .

,p',.,.., . 79. . s.4. ,.,e*s#,
-

j,.+zfportfo,n'';ofp0;2[NHN0a using.a>1-minute / shaking periodk Combine"the',| g ' C M&, 7
s

;; ; .mw a ,n. s< t . w , m.
. ,

- M' gN.D:
A y 3 y5 4 L E . L .,

g !| a( M. acid washesOand (exteactiand placet inf a%|eparatory funnel.'',
. ,. $ 1 -. ,. '., ,E . . - . '' .f

'n 1 ,>
, .

, , - . .. . o : Q , .w, - L.ar: , : e . .

%-e ,

. /
- *

TTA N Benzene extrah,ts1ad' & & .di;10;ml?Bf?9 N! hcl- L|p . . : ;- r
: &n . dyr . ,; f -

.

; . y ..
_

@f; ; y f r ,i . . , ' n To% &a g;e JtheLeombined: < ' -

;g+ , c.p y, -q, do-- g ~,, ,- . +, 6

4.g ef ;d shake? vigorously for12' minutes;- : Draw'off _ ?'ac,id/ portion iritoja t m
- gp._,,/5 y. , - ,:.. .,,p.p.., _ g, ,g ., ,

"c -

, .rr. Onp - 1
;i' , , , , .

, gy [ , I ;
. 2

~

- " tan . 3 the4

f-[ghfy.gy.;% MS[dd a sec(ond M10 m1Jportionrof 9-N HC1 totg(WiW fPO[< - [s'' d
-

s ,
'

f(W. j , y@#second senatatory
g 'L~

^ - N
- - 9unner m -

- .w w w~ W ' y- uv
. *" ' ' '4 -

.ggyppQ;p ' e 2 r- .,
,,

!;f[ f_
'

m m+ | .
-

,

_

Li '|v
._ , n |a ' . ' :

+'y

&' n . :v a
. e _1_ ' ~ +m--;;1e .

Mst +: 4 [ ? ? %'' , c -,



' pdWhi, z ' '. ' . y%xm%_y+p?h d w. W W:k $ h ?a v. g a n w&.. ,k h k, 4 ;k Yb &~g y& ww,Qa.?I
a .. m ~ - w u;w gq ms pa "mwm n s p m pn '

/3-
w - Y ,O.fb NN YY -

, h h W.YW . o; w.h ~,y~ g .: m ' ,N ?b;Y!Y,YN:

A m.g . yhc up g. n, ;s,,;; ,-

Lm<ni~ ~e & q. e m;m
&g o g g. g. x . g w. . >xw s < n3:

J ' ? ,' .,w, , A .a v ,a+k9:a, m. n. w A, N M ;d.~ W @ j (s#~s.
,

,+ WQMM J %w;uym , w e(a W ,,h C :~n n. r -i w .-:,:w t
--

g* n y;, - .e<
- , , a: m+' .- ,e,4

4 .0 _f ,. 4- *p%apq%w;.yn, ". \ c s- - .. :~u ,3 a :s . v. m. ,p:. , --4 -s u s
. ~

-

x e _ ; ,h <>
. w ; g- >. c . o ,.e#guaps s m .

-

-

. ,y'
_

yr*:<.,'4: ' ,s t
- ..s : ,. *,v.. ,+7

.

,

r, s, nc ' ,' t -c .oc.: +. -
'' ' ' 1 !~-

-| n >&: : '
; Si v - r - <

' D. .gGWij KY s G '' 'k * * ,

AW / Np) ;f 9, . %{ Y _ ,
J

,' ' , , '''D+ '. y n3r> rt ,>t4_ y, , ~~y: .' 4j; 3
,

t 3eh.y3 < *, , . - ! , m,, <
.

, sw w. < , +
', .8. , ,.

.v a c.- a.w . . . ~ -c ' > , .

s . . , :. .

<~

$,l-:,) ,jM .y ;the:organiciandrepeattheL, extraction. combining (the.acidportions'.
,

t : Q
.y ''T i.''

1|a - . * f.

o'- '> " g-
,- 3nL :,, q . . . . . .

' <c

gk)(p/efu
' mi-of:20%.Tri-isooctylamine-in Chloroform to the 9 N HC1' solution: Add 107 * 1p 4' . ' i;b 'eg ^:*.:. i Mk.
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Q. Docket Officer- PONDMAN REPORT

6
6

i 4 The pondman will daily perf orm the tol1owing dutie3 and upong
c . .etion of each will check the square in the right hand column:

'

Check
'

il. Check the decant af the main pond f or overflow, clarity, etc. 4 .-- 1

1

j 2. Remove, if necessary, any trash on the decant screen, j. l
!

! 3. Check the entire liner for leaks by driving slowly around
the edge of the pond. When leaks are found, repair them i.2
with the calking iron and calking material.

4. As necessary, alternate the flow of tailings between A and
B side. Upon changing the flow of tailings walk along the
line into which the tailings flow has been introduced and
check for leaks (take a shovel, calking iron, and calking - - '

material). Plug all leaks as much as possible with the ~ )
calking material. Use the shovel, as necessary, to help i

i direct any remaining leaks back into the pond. Maintain
a clear effluent by changing the points of discharge when
required.

5. Check and record Weir measurements.
.

Record Weir Measurement #1 [ _. _ .

Record Weir Measurement #2

6. Check Barite and record feed rate and fill hopper when
necessary.

f- g

Record feed rate
. _

7. Pick up the effluent sample and take it to the laboratory. [, j

}
8. Fasten the 'Do not Enter' cables across the roads before

leaving the pond. [ ],

List below any repair or change recommendations that should go
to the Yard Foreman:

!

.

i

I
I

Date Signature of Pondman

- _ _ . _ . . - _ _ . _ _ _ . . . _ _ _ _ _ ~ - mg
.

( . _ . . _ _ _ . -
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PONDMAN REPORT

The pondman will daily perf ono the tollowing duties and upon
completion o; each will check the square in the right hand column:

'

Check
i

1. Check the decant af the main pond f or overflow, clarity, etc. I. .. _ 2

1

| 2. Remove, if necessary, any trash on the decant screen. i. . . l
!

! 3. Check the entire lines for leaks by driving slowly a'round
,

the edge of the pond. When leaks are found, repair them i__ 4

with the calking iron and calking material.

>4. As necessary, alternate the flow of tailings between A and
B side. Upon changing the flow of tailings walk along the
line into which the tailings flow has been introduced and
check for leaks (take a shovel, calking iron, and calking i ~~ ]'~~-
material). Flug all leaks as much as possible with the -

calking material. Use the shovel, as necessa ry, to help,

. !. direct any remaining leaks back into the pond. Ma in tain
a clear effluent by changing the points of discharge when
requi~)d.

5. C ek and record Weir measurements.
,

Record Weir Measurement #1 !. _ .. _ . .

Record Weir Measurement #2

6. Check Barite and record feed rate and fill hopper when
'

necessary.

,.

Record feed rate
'

,

. . _ .

7. Pick up the ef fluent sample and take it to the laboratory. [, _]

8. Fasten the''Do not Enter' cables across the roads before
,

leaving the pond. ; j,

List below any repair or change recommendations that should go
| to the Yard Foreman:
I
i
i.

,

i
.

.

I

l

Date Signature of Pondman
3.m _ . , , , _ . . _ _ _ _ _ . - . . .
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REPORT OF METALLURGICAL TESTS 24a

p T. F. Izzo PROBlJ[N NO.: C 10 PT-17
e

yd: Temote DATE July 25,1962

' uniacT.- Screen Anolysis of Somples from Toilings Pond. Samples numbered proceding from dike 1
s
I
I at 30 ft. Intervals.

:

1

% / 325 M. % - 325 M. |

. # 1 91.3 8.7 |f,

#2 81.8 18.2

#3 80.4 19.6

#4 49.6 50.4

#5 64.6 35.4

16 55.0 45.0

30' from Shore 6.5 93.5

Middle of Pond 0.5 99.5
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