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Removal of Arsenic from Aqueous Extract of Rehmannia Radix Using Resins
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ABSTRACT: OBJECTIVE To removal arsenic from Chinese herb extract using resins. METHODS On the basis of static
adsorption experiments on the absorption of arsenate by macroporous adsorption resins and anion exchange resins, four kinds of
anion exchange resins (D273, D293, D201, D201x7) were selected, and removal rate of arsenic, loss rate of dry ointment yield
and removal rate of arsenic/loss rate of dry ointment yield were employed to investigate the removal of arsenic from aqueous
extract of Rehmannia Radix. The effect of operating parameters such as flow rate, height to diameter ratio, temperature and
concentration of extract on arsenic removal with D293 resin was investigated in multi-factor experiments. Finally, the reusability
of D293 resin was evaluated. RESULTS D293 resin had the best arsenic removal ability with about 100% removal rate of
arsenic, and the concentration of extract, temperature and flow rate were the main factors that influenced the removal rate of
arsenic using D293 in dynamic absorption experiments. D293 resin could be used for 5 times without significant decrease of
arsenic removal rate. CONCLUSION  Anion exchange resin can be used to remove arsenic from Chinese herb extract.
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Tab.1 Physical and chemical properties of the macroporous
adsorption resins

AL 5 R B/m>g" PR PY/A RS
HPD500 500~550 55~75 etk
HPD100C 720~760 80~90 AR
HPDS80 350~400 80~85 FEAR L
HPD450A 500~550 90~100 TR
HPD600 550~600 80 Bk
HPDS850 1100~1 300 85~95 PR
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Tab.2  Physical and chemical properties of the anion
exchange resins
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The result of static adsorption experiments on the absorption of arsenate by eight kinds of resins

A-removal rate of trivalent arsenic salt; B-removal rate of pentavalent arsenic salt.
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Fig. 2 The result of static adsorption experiments on the removal of arsenic from aqueous extract of resimannia by four kinds of

anion exchange resins
A-removal rate of arsenic; B—loss rate of dry ointment yield.
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Tab. 3 The values of removal rate of arsenic / loss rate of
dry ointment yield (f) with the absorption by four kinds of
anion exchange resins

o i
W AL 5 — — —
[H 12 20 [t 1210 W15
D273 3.70£0.06 3.26£0.03 2.10+0.01
D293 5.07£0.36 4.91+0.01 2.39£0.16
D201 3.57£2.05 4.76+0.01 3.01£0.06
D201x7 4.97+1.22 3.14+0.30 2.41+1.31
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Tab. 4 The result of dynamic adsorption experiments by
D293 resin
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C BVh HREE BRF/% R %
1 25 2 7 3 87.9 429 205
2 60 2 7 3 96.9 431 225
3 25 2 7 3 94.0 449  2.09
4 25 3 10 1 106.5 31.8 335
5 25 1 10 5 93.3 50.6  1.84
6 25 1 4 1 94.3 318 2.96
7 60 1 10 1 102.1 289  3.53
8 60 2 7 3 101.1 463  2.18
9 60 3 4 1 94.4 28.1  3.36
10 25 3 4 5 93.2 593 157
11 25 2 7 3 86.0 442 1.94
12 60 3 10 5 95.3 523 1.82
13 60 1 4 5 100.5 486  2.07
14 60 2 7 3 105.4 424 248

TR PR 2.447 FRWZIN E 0 8 3% PR w0 A
2 MIE3A P RS HEAC AR T DU 25 TR 3R K
FAZHIG0R T BRI, b 3t 3K OB R
Xt AR A B TR 1 RN E (BT, s
K BB BBy, AR R e M B 2 (R O A7) o
IR - 2 R T AR 1 >85%, ARl A (14 45 2k A
bR ™

535 WLBE /°C Yk /BV-h!

3.0
25 — b ——
2.0

= 25 60 i 3

R R R
30 \\\
2.51 —
2.01 \

] 10 i 3

Fig. 3 Factor analysis diagram and main effects plot of removal rate of arsenic/loss rate of dry ointment yield

A—factor analysis diagram; B—main effects plot.
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Fig. 4 Result of experiments on the reusability of D293 resin
A-removal rate of arsenic; B—loss rate of dry ointment yield.
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