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This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



UNCLASSIB^IED 

l b 

( 
8. 
9-

1 0 . 
1 1 . 
1 2 . 
13-
1 4 . 
1 5 . 
? 5 . 

DISTRIBUTION 

vor. J . A l k i r e 
B . Fec i i t 

R.\ G, G e i e r 
M . \ K = Harmon 
C. k F i l l 
E . R \ I r i s h 
J , F 
A. M. P ^ a t t / 
Oo C. ScRsToedfer 
M. T. S11 
A. E . Srrntb", 
R. E . S m i t h \ 
R. E . T om. l i n? . \ 
300 FaJ,e 
Ext r a , ^ „ ^ 

e i r p e t e r 

DO mt PHOTOSTAT 



UNCLASSIFIED 

L E G A L N O T I C E ! 

A. Makes any warrant ; or representation express or Implied with respect to the 
accuracy, completenees or usefulness (rf the Inlormation contained In this report or that 
the us« erf any Information, a i^ara tus method or procesa disclosed in this report may 
not Infringe privately owned rights, or 

B Assoroes any liabilities with respect to the use of o r^or damages resulting from 
the use of any Information apparatus method or process disclosed in this report 

As used In the above person acting on behalf of the Commission includes any em 
ployee or contractor of the Commission lo the extent that such employee or contractor 
prepares handles or distributes or provides access to any information pursuant to bis 
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TECHNICAL INFORMATION FOR APPLICATION 
OF DIFFERENTIAL PRESSURE TRANSMITTERS IN RTLSE COLUM-I BOTTOM 

INTERFACE CONTROL SYSTEMS 

The information in this report is based on experience with a similar 
unit installed on experimental pulse colximns in the 321 Building. These 
installations were made to demonstrate the feasibility of the system. In 
one case, the installation on the 2A Prototype Colximn, the differential 
pressure cell (D/P cell) bottom interface control system was monitored by 
a capacitance-type instrument. The other Installations were made on glass 
columns and were monitored visually. 

SENSING ELEMENT 

The changes in interface level are detected by a low-range differential 
pressure transmitter with a stainless steel diaphragm. The D/P cell must 
be fabricated of materials which are resistant to the solutions and stable 
m radiation fields. The Foxboro Model 5A D/P cell is the only known instru
ment which meets these requirements. The range required of the sensing 
element may be determined by multiplying the interface meander range by the 
difference in specific gravity of the two liquids forming the interface. For 
example, if the meander limits of the interface have been set at 2k inches, 
the heavy liquid specific gravity is l.k and the light liquid specific gravity 
is 1.0; then the range required is 2k x (l.k - l.O) = ^.6 inches of water, 
minimum. 

RECORDER AND CONTROLLER 

The signal from the differential pressure transmitter should be fed into a 
pneiimatic recorder-controller similar to the Taylor Pulscope Tyjie 122R with 
adjustable sensitivity and automatic reset. 

The flow of liquid which is used to control the interface level 
regulated by a diaphragm-operated throttling control valve. 

should be 

PHYSICAL ARRANGEMENT 

The differential pressure transmitter (sensing element) must be mounted as 
close to the column as possible and on the same level as the bottom of the 
interface range. The lower sensing tap should be piped directly to the low 
pressure tap of the transmitter. Facilities for flushing out the connecting 
pipe through the low pressure chamber of the instrument should be provided. 
The high pressure chamber should be connected, by as direct a path as pos
sible, to a point in the column located at the upper limit of the interface 
range. This high pressiire leg should be piped so that it can be flushed with 
fresh solution of kno-;m specific gravity. It will be necessary to flush the 
impulse lines at least once each eight hours. Both high and low pressure pipe 
connections should be installed without traps. 

NOTICE I 

Thi« report was prepared for use witMn General Klectrie { 

Company in the course oi work under Atomic Energy Com

mission Contract W-31-109-Eng-52, and any views or opinions | 

expressetl in the report are those of the author only. This | 

report is subject to revision upon collection of additional data 
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For an "A"-type column the impulse lines must be flushed with the scrub 
solution or a nitric acid solution of the same specific gravity as the 
scrub solution. For "C"-type columns the impulse lines m:ust be flushed 
with oO percent nitric acid. The flushing solution supply line shoiild 
have a block valve as close as practical to and on the same level as the 
flush connection on each line. The instrument impulse lines, flush lines, 
and valve should all be stainless steel. The valve sho-uld be a positive 
shut-off type. 

Air supply and output signal line should be the standard for the particvLlar 
environment. In general, since these installations will be inside cells, 
the piping should be stainless steel. The signal must be rectified sufficiently 
to remove substantially all of the fluctuation imposed by the piilsing action 
of the column contents. This can be accomplished with a device such as the 
Ray Pressure Snubber with a No. 3 rod. If one snubber does not yield enough 
dampening, two may be used in series. The snubber(s) may be located at the 
recorder inlet. The recorder-controller may be mounted wherever required 
consistent with signal transmission limitations. 

The interface level control valve should be installed in the same manner 
as with any other interface control problem. 

ALTERNATE APPLICATIONS 

This same type installation with the column impulse taps at appropriate 
locations can be used to detect flooding in pulse columns. To secure the 
best possible output signal, it is best that an instrument be connected 
across the extraction section and another across the stripping section. 

Since the specific gravity of the solutions varies over a wide range with 
variations in metal concentration and extraction efficiency, this instrument 
system will only detect changes in organic-aqueous ratio when other conditions 
are unchanged. It is not applicable for estimating actual organic-aqueous 
ratio but only in sensing changes in that ratio. 

In actual operation there is sufficient diffusion into the impulse lines 
to cause the signal to drift slowly. For this reason, it is necessary that 
the impiilse lines be filled with fresh solution of a known specific gravity 
at fairly frequent intervals (once each eight hours is usually adequate). 

RECOMMENDED EQUIPMENT 

Sensing element; Foxboro Model 5A D/p Cell. 
Recorder-Controller; Any unit with (l) iraput range to match the output 

of the sensing element, (2) automatic reset, and 
(3) adjustable sensitivity. . 

Snubber: Ray Pressure Snubber with No. 3 Rod. 

Supervisor,^?rocess Eq^ 
CHEMICAL DEVELOPMENT 
HANFORD LABORATORIES 

pment Development 

Alvin E. Smith;JHE:dgl i03 
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