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Brine Elution Studies

The elution brine study is a very effective
investigation tool for water treatment engineers.
Every softener used in industry should have an
elution study done once per year. This procedure will
save the troubleshooter time and resources and will
only require a watch, a salinometer, and a piece of
paper. The procedure is used to appraise the elution of
brine on the resin bed and to detect the behavior
during the regeneration cycle.

Ion exchange is a physical process involving velocity,
concentration, and time. Regeneration of ion-
exchange media is a combination of the same three
ingredients and if one or two of the variables are off,
proper regeneration will not occur. In other words, if
the brine concentration is cut from 6% to 4% and
contact time is reduced from 27 minutes to 11 '
minutes the subsequent regeneration will result in
steadily reduced throughput.

The elution is constituted from the ion displacement
absorbed in an ion exchange material by solutions
containing ions in extremely high concentrations. The
experience with softeners has shown that improper
regeneration is the main factor that has affected the
performance and the useful life of the cationic resin of
sodium cycle.

REGENERATION

Comprised of four basic stages whose meanings and
operating sequences are presented below.

1. Backwash- It expands the bed a minimum
of 50%, removes the accrued impurities
during the service cycle and reranks the resin.
This generally has 10 minutes duration time.

Y
Salt Passage- Saturated brine is diluted to
10% with a fixed water flow and is applied to
the resin. The minimum time allowed for the
introduction of the brine is 15 minutes.

Slow displacement and rinsing- Extend
the contact time among the resin and the salt
using a displacement flow equal to the brine
dilution flow. The minimum time of this stage
is 10 minutes.
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4. Fast rinsing- Removes all the remaining
salt, so that the resin bed can be placed in
service. This stage is ended when the Total
Hardness of the effluent water reaches the
incoming level.
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APPLICATION OF THE ELUTION
STUDY

The steps used to perform the study are:

. Brine concentration measure (density,
Baume)
. Measure of effluent density of softener

immediately after the beginning of brine
introduction and with intervals of 5 minutes
between each reading

. Survey of curve % NACI vs. Time
(minutes)
. Analysis of the obtained curve.
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To reach the maximum capacity of ionic exchange the
contact time between the resin and the solution
containing 7% of NaCl must be at least 20 minutes,
but 30 minutes is preferable.

ANALYSIS OF THE ELUTION BRINE

Enhanced deviation of the ideal typical curve can be
assigned to factors such as the below mentioned:

. Insufficient dilution water results in
reduced flow through the resin bed at a high
NaCl concentration.

. Dilution water in excess results in a very
poor NaCl concentration contacting the resin.
This situation can lead to significant loss of
resin capacity.

. Short displacement or slow rinsing time.

. Other factors such as problems on the
brine distribution system, resin impregnated
with impurities, obstructed lines, bed support
with faults, etc., can be identified when
surveying the curve.
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IMPORTANCE AND USE OF THIS “Baume Density % NaC1@ 15°C

0.6 1.004 0.528
STUDY 1.1 1.007 1.056
1.6 1.011 1.584
2.1 1.015 2.112
The elution study can be performed always when a 27 Lot 2640
sodium cycle softener has decreased efficiency. It 37 1026 , 3695
. 4.2 1.030 4.223
should be done routinely once a year. s 1034 e
53 1.038 5279
The analysis of the curve of brine elution along with “Baume Density % NaC1 @ 15°C
the information obtained from the capacity assays and o8 Lot 5507
. : : ; i i 046 .
physical-chemical analysis of the resin will glfveha 64 1046 35
i i nditions of the 74 1.054 7391
most detailed view of the real cond 4 105 1
8.5 1.062 8.446
softener. 9.0 1.066 8974
9.5 1.070 9.502
10.0 1.074 10.030
AUXILARY INFORMATION 103 Lo7s 10558
oy . : 11.0 1.082 11.086
Solubility of the Sodium Chloride 10 08 iy
12.0 1.090 12.142
12.5 1.094 12.670
1 12.9 1.098 13.198
The below table shows the NaCl anhydrous quantity 29 e s
. . X 1.106 14,253
that is soluble in 100 grams of water at the indicated 139 L10e 14253
14.8 1.114 15.309
temp crature. 15.3 1118 15.837
158 1122 16.365
. . 16.2 1.126 16.893
Density of NaCl Solutions S 167 1130 741
5 3 5 g B °C [ 60°C [ 70°C [ 80°C [ 90° N 172 1.135 17.949
0°C [ 10°C] 20°C | 30°C | 40°C | 50 172 L35 17949
18.1 1.143 19.004
18.6 1.147 19.532
35.7 | 358] 36.0 | 363 | 36.6 | 37.0 | 373 | 378 | 384 | 39.0 | 398 191 1152 20060
: 19.6 1.156 20.588
20.0 1.160 21.116
204 1.164 21.644
21.0 1.169 22172
214 1.173 22.700
21.9 1.178 23228
% NaC1 oC 10°C 25°C 40°C 60°C 80°C 100°C 220 * 1179 23.310
223 1.182 23.755
22.7 1.186 24.283
1 1.00747 1.00707 1.00409 0.9908 0.9900 0.9785 0.9651 233 1.191 24811
2 1.01509 1.01442 1.01112 1.03593 0.9967 9852 9719 23.7 1.195 25.339
4 1.03038 1.02920 1.02530 1.01977 1.0103 9988 9855 242 1.200 25.867
8 1.06121 1.05907 1.05412 1.04798 1.0381 1.0264 1.0134 244 1.202 26.131
12 1.09244 1.08946 1.08365 1.07699 1.0667 1.0549 1.0420 24.6 1.204 26,395
16 1.12419 1.12056 1.11401 1.10688 1.0962 1.0842 1.0713
20 1.15663 1.15254 1.14533 1.13774 1.1268 1.1146 1.1017 *Eutetic Point
24 1.18999 1.18557 1.17776 1.16971 1.1584 1.1463 1.1331 . .
26 1.20709 120254 119443 118614  1.1747  1.1626  1.1492 Formula to Density Conversion (p)
DEGREE BAUME ('Be) = 145 - 145 or p= 145
P 145 - "Be
DEGREE TWADDEL ("Tw) = (p - 1) . 200 or p = "Tw+200
200
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