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R 2k Total dissolved solids (TDS) A|A o] &= o] &udkFA= Ao FHAA AL =Hed, ol 2nd 3A
A ol2A B} o|2wIrR o] FRI HEANS QE Jth B AFoAE o]2udrA Y BAEE Sl g
HAEANOEE £ TDS AA B5s Hole o|2uskrA|o 545 A8t 84 5 183 &A1Y H2A A7|=
100 pm oS 3elstda, 250~500 pmdet 100~250 pm =718 Ao 24 £ 22 67.3% 36.9%ATh =3
100~500 pm =L719] B3) F&& B3 AIZF 28o)A 87.1%F YeRTh 3|82 (batch) A& ZA0A 250~500 pm =719
EA7F 95%9F 99%2] A A Lo EEdH= AI7ES B4 A(non-pulverized) ©]- 2w ¥H4=2o] wlsf] Z+z}- 1.82u1 ¢} 1.961] O] sk
ok 100~250 um 2719 AT 247 15.941¢) 6.184] O with AY HAE9 7% &4 A o]2udrAEs F 1.74 g,
250~500 pm =712 A= 1.83 g, 100~250 pm =712 A= 1.63 g2 NaCle AASAT Ao 27|17} Zold4E &
H(capacity)©] ot 743 210 ® YEsith AaH o g FAskE o] 2ndrAE AHEdshe Zlo] HFAIRE tiHl =2 TDS
AA Bess 4 F v THIS ST

Abstract: The ion exchange resin used to remove total dissolved solids (TDS) is used by being packed in a column,
and sufficient contact time between the ionic material and the ion exchange resin is required during the ion exchange
process. In this study, the ion exchange resin that exhibits high TDS reduction even with a short contact time through pul-
verization of the ion exchange resin was characterized. The optimal size of resin considering flowability was over 100 um.
The highest pulverizing yield were obtained that 250~500 pm size and 100~250 pum size were 67.3% and 36.9%,
respectively. Also, the highest yield and the pulverizing time of 100~500 um size was 87.1% and 2 minutes, respectively.
Under batch test conditions, the time to reach a removal rate of 95% and 99% for 250~500 pm resins was 1.82 and 1.96
times faster than non-pulverized ion exchange resin, respectively. The 100~250 pum resins showed 15.9 times and 6.18 times
faster, respectively. Under the column test, a total of 1.74 g of NaCl was removed by non-pulverized ion exchange resins,
1.83 g of NaCl was removed by 250~500 pum resins and 1.63 g of NaCl was removed by 100 and 250 pum resins. As the
size of the resin decreased, the capacity slightly decreased. As a result, it was observed that the pulverized ion exchange
resins could be a method of achieving high TDS removal performance under short contact time.

Keywords:? TDS, ion exchange, ion exchange resin, pulverization
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Fig. 1. Size distribution of ion exchange resin with pulverizing time.

Table 1. Pulverizing Time to Maximize a Size Distribution

135

48
229
15
79 6.2
500 pm 250 pm 100 pm 50 um 20 pm

(¢) (v/v)% - 1 min

573

2.9
17 2.9
— (=]

500 pm 250 pm 100 pm 50 um 20 pm

() (v/v)% - 2.5 min

Resin size (um) Pulverizing time (min) ) %
500~1000 0.0 80.0
250~500 1.5 67.3
100~250 3.0 36.9
50~100 3.0 12.4

20~50 3.0 14.5
100~500 2.0 87.1
100 and larger 0.5 93.2
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Fig. 2. Appearance and flowability of ion exchange resin with size.

Table 2. Degree of Swelling of Ion Exchange Resin with Size

Resin size (um) Before swelling (mL)

After swelling (mL) Swelling (%)

Non-pulverized 5
250~500 5
100~250 5

8.25 165
8.50 170
7.65 153
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Fig. 3. Ion exchange rate with resin size in the batch mode.
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Fig. 4. Lifetime with ion exchange resin size.

Table 3. Time Taken to Reach the Rejection of 95 and 99% with Ion Exchange Resin Size

Resin size (um) 99%
Non-pulverized 4.29 min 6.18 min
250~500 2.36 min 3.16 min
100~250 0.27 min 1.00 min
Table 4. Pressure Drop with Ion Exchange Resin Size & Influent Flow Rate
Non-pulverized 250~500 pm 100~250 pm
Influent flow rate
(mL/min) Pressure drop Pressure drop Pressure drop
(bar) (bar) (bar)
75 0 0.00 0.16
100 0 0.00 0.22
150 0 0.03 0.35
200 0 0.11 0.48
250 0 0.15 0.61
300 0 0.19 0.74
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Table 5. The Amount of NaCl Removed by the Column Test and the Amount of NaCl per Gram of Resin

Amount of removed NaCl
by the column test (g)

Resin size (um)

Amount of removed NaCl
per gram of resin (g)

Non-pulverized
250~500
100~250

1.74

1.83
1.63

0.076
0.075
0.065
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