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ASTM D2187 detection process:

NaCI HCI NﬁNO3
o O cr NO;
NOH 7 NCI /NCI/': s NNO,
R—N(CO,),, ——3 R—NCI —3R L/,' —_— R\
NHOH ™ nwoif SSNHCE NHCI
This method of detection process:
NaCl HCI NifH Hf
- cr Cr OH Cr
NCI
/NOH J P~ NCI N /NOPLJJ R/
R—N(CO;),, —> R—NCI —>R — R — =
NHOH “\NHO “SNHCI NHOH

| O RV e

Figure 1 Diagram of detection process.

R AFEREHERNELER.

Table 1 Determined results of different resin dosages.

FEAFS  BilE/g SRARIE R % RS AR % ARG BRIRR% #E

1 25 87.49 3.52 91.01 13.11
2 5.0 85.72 0.84 86.55 13.11 100% B R
i ' ' ' ' R G=RRERS
3 10.0 86.07 2.17 88.24 12.53
4 25 99.07 2.69 101.76 4.74 ——
5 5.0 97.04 2.97 100.02 5.16 WD
) ' ' ' ' 100% HE
6 10.0 98.86 2.88 101.73 4.09

FE, JFRE T HEBIMAR (GNART 100% FF4E) ke HEN 7~9 mL/min, B 57K kB8 14 FE 2 20~

3 N 7~9 mL/min. 20~25 mL/min K %7 B iR 25 mL/min.

5, MHNIMGERAHE R 500 mL, RIGLERIE 34 RNFERENSE

2f7R. AR, MPEHE N 20~25 mL/min%E 341 K&

IR 4 FE O 7~9 mL/min F S 48 7R G I ] R Ga U BRI AR, e iR

AN, B GG A RO, HAERERN, Bk BHREHENS0 g, SMBER N 500 mL,

M — 3. HFE OOl B 7R SR BN AR 7~9 mL/min, sKPEEE

15 RS R e i i A A ], fEEE 228 % 20~25 mL/min, IR5EHE % 9 1000 mL.

e 5 HCUAW R N, FHEAAMBMER %R 342 KPR

I, RS e R g L A % v, AR T AR A SR FREL 2 W RERE L 5.0 g BT RSk,

GRA P R R DN HE R B R kR, BRI AIMREE A 500 mL 1.0 mol/L NaCl ¥ itk ve bt g, FH B
T2 R I S 4

Table 2 Determined results of different elution speeds.

WP/ (mL-min)  SUARERBEE E /% i A SRR R % FAERE/% BRI /%
97.04 98.86 2.97 2.88 100.02 10173 5.16 4.09
T 97.95 2.92 100.88 4.63
72.65 73.22 16.46 14.10 89.11 87.31 4.94 4.98
20~25

72.94 15.28 88.21 4.96
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Table 3 Determined results of method validation.

PEST R T7E AR BIER%  UE T SS R 2% AT /% IR AR /%
ASTM 95.13 95.30 5.05 4.86 100.18 100.16 525  5.10

D2187 9521 4.96 100.17 5.18

% EC 550A B g

- 93.84 9438 4.92 455 9876 9893 402  5.06

94.11 473 98.84 4.54
ASTM 10.25 9.69 0.94 0.91 11.19 1059 3.01 298

D2187 9.97 0.92 10.89 3.00
14.70 14.71 84.08 85.03 9878 9974 235 2.72

D301 # g 7Y
301 s ATE 14.71 84.56 99.26 2.54

ASTM D 2187 J7iEAIE T 59 S e 75 &
2R 1 B B R AR R SRR B R R R 5 . AR
J7VEAE ASTM D 2187 J5 v (SR ik b ekl 7 8 58
B BN, JRE R, R A B B
T3 W I A I & SR AR, (R s T

x4

BB B A8 b A o
42 AFEESHITH

N RE 5 B AIE A T 1k 1 HE A R T
T HY 4 P 9 B A IR A [ A B R A e
ITEEERE, MedRIE4~7. HLhiK

A DRI 141 7 B A 4 R

Tab. 4 Results of repeatability determination of percent hydroxy-type strong base groups.

AT IR /%

g M FX 550A 6213 494213 201%7 201x7 D301
P AR 100% WA 100% I 70% P AR 100% iz 60% B4 100%
1 93.84 84.12 36.84 88.92 26.45 15.64
2 94.38 83.52 37.37 91.83 25.14 14.71
3 93.35 84.40 37.42 91.62 25.98 14.70
4 93.08 81.63 36.52 92.63 26.25 15.40
5 92.86 84.99 38.01 93.27 26.04 15.65
6 93.11 85.62 37.89 92.23 26.79 15.22
7 94.62 84.48 35.97 92.45 26.78 15.49
8 92.89 83.26 37.04 90.92 25.17 14.98
P 93.52 84.00 37.13 91.73 26.07 15.22
SD 0.68 1.22 0.69 1.34 0.64 0.39
RSD 0.73 1.45 1.85 1.46 2.46 2.55
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Table 5 Results of repeatability determination of percent free amine weak-base groups.

e 7 2 5 i T /%

75 M X 550A 6213 46213 201x7 201x7 D301 D301 D301
B HE 100% B i 100% BIAE70%  MHE 100% BIAR 60% B 100% B4 70% M HE 50%
1 4.92 9.74 11.86 3.20 1.65 85.46 71.76 53.74
2 4.55 9.72 10.14 4.49 1.91 85.03 71.08 50.05
3 4.56 11.58 12.39 7.59 3.88 84.08 71.82 53.6
4 4.67 11.38 9.25 9.41 2.46 84.17 71.20 53.1
5 4.96 10.23 10.07 1.51 1.41 84.70 72.66 52.87
6 476 14.35 9.23 3.84 2.54 84.60 71.10 50.54
7 421 14.72 8.58 227 4.48 84.50 70.70 50.98
8 4.52 10.47 8.89 3.47 422 83.53 71.18 50.74
P 4.64 11.52 10.05 4.47 2.82 84.51 71.44 51.95
SD 0.24 1.98 1.39 2.69 1.21 0.59 0.62 1.52
RSD 521 17.18 13.86 60.20 42.89 0.70 0.86 2.92

o FAE A E LM E L

Table 6 Results of repeatability determination of percent regeneration.

AR /%
5 W K 550A 6213 46213 201x7 201x7 D301 D301 D301
BHIE100% IS 100%  #IE70%  BHIE100% RIS 60% MG 100%  #HIE 70% B AE 50%
1 98.76 93.85 48.70 92.12 28.10 101.11 71.76 53.74
2 98.92 93.24 4751 96.32 26.06 99.74 71.08 50.05
3 97.91 95.98 49.81 99.21 29.86 98.78 71.82 53.6
4 97.75 93.01 45.77 102.04 28.70 99.57 71.20 53.1
5 97.82 95.22 48.08 94.78 27.46 100.36 72.66 52.87
6 97.87 99.97 47.12 96.07 29.34 99.81 71.10 50.54
7 98.84 99.19 4455 94.72 31.26 100.00 70.70 50.98
8 97.40 93.74 45.93 94.39 29.39 98.51 71.18 50.74
p 98.16 95.52 47.18 96.21 28.77 99.73 71.44 51.95
SD 0.59 2.70 1.72 3.10 1.59 0.83 0.62 1.52
RSD 0.60 2.83 3.64 3.22 5.51 0.83 2.92 0.86

|7 BRIR Y AN 2 45

Table 7 Results of repeatability determination of carbonated form.

Tk 2 /%
75 [ FX 550A 496213 456213 201x7 201x7 D301
B fIE 100% IR 100% FE70% PR 100% R 60% B 100%

1 4.02 438 11.22 4.93 5.80 1.34

2 5.06 4.53 11.66 5.01 6.89 235
3 3.09 4.86 12.26 4.09 6.56 2.72
4 221 434 12.48 5.13 6.60 231
5 5.37 5.96 11.94 5.01 6.66 2.06
6 2.28 5.95 12.86 4.87 6.06 2.11
7 3.14 6.34 12.25 5.15 6.65 1.47

8 3.82 8.32 12.53 5.21 6.18 1.63
P 3.62 5.58 12.15 4.92 6.42 2.00
SD 1.17 1.36 0.52 0.36 0.37 0.48
RSD 32.37 24.37 432 7.23 5.75 23.96
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Technology and Application

Research on Determination Method of Percent Regeneration and
Carbonated Form of Anion Exchange Resin

ZHU Xiao-feng!, HONG Can-fei?, MING Ju-lan?, ZHENG Zhi-ming!, HAN Hong-bin', WEN Ying-ying!*
(!Hangzhou E.Energy Technology Co., Ltd., Hangzhou 310014, China,
2Electric Power Research Institute of State Grid Zhejiang Electric Power Co., Ltd., Hangzhou 310014, China)

Abstract The percent regeneration and carbonated form of anion exchange resin are important parameters for
characterizing anion exchange resins. A method for the determination of the percent regeneration and carbonated
form of anion exchange resin is illustrated in this paper, based on the optimized ASTM D2187 method. The new
method shows good repeatability, detection accuracy and operability, and can be used for the qualification of new
anion exchange resin, resin in service as well as the regenerated resin.

Keywords Anion exchange resin, Percent regeneration, Carbonated form
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