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Fig.1 Technological process of material preparation

I [ A2 | I o ok 8 ke il /N | X UL 6 h B &
BRI H] 93.60%, AIHL, 6 h i W Bk 1)
220 B MR &

W A B 2 g, S AN S BTR R C PR R 1S

Fz1 EXRKER
Table 1 Orthogonal experiment results

WS BHRZME T (D IR (CC) KOH #E(molL) S8/l S8 /mktHER  LBRMRy
1 2 800 0.1 10:07 10:01 0.861537219
2 2 900 0.2 10:05 10:04 0.854472792
3 2 1000 03 10:03 10:07 0.992733732
4 2 1100 0.4 10:01 10:10 \
5 35 800 0.2 10:03 10:10 0.874656871
6 35 900 0.1 10:01 10:07 0.950347166
7 35 1000 0.4 10:07 10:04 0.990715324
8 35 1100 03 10:05 10:01 \
9 5 800 0.3 10:01 10:04 0.952365574
10 5 900 0.4 10:03 10:01 0.902914581
11 5 1000 0.1 10:05 10:10 0.988696916
12 5 1100 0.2 10:07 10:07 \
13 6.5 800 0.4 10:05 10:07 0.810067819
14 6.5 900 03 10:07 10:10 0.996770547
15 6.5 1000 0.2 10:01 10:01 0.819150654
16 6.5 1100 0.1 10:03 10:04
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Table 2 Orthogonal experiment results

AL

BRI (5h)  IEALIEE (1000°C)

KOH # /% (0.3 mol/L)

SFH IR R 107 SEBR /e R LG 10:10

100.00%

80.00% |

60.00%

40.00%

PN

20.00% [,

0.00%

0 1 2 3 4 5 6 7

1] /h

Pl 2 TR P-4 B ] ) 0
(As &1 1mg/L; M EHIAE 0.1g/mL)
Fig.2 Test of adsorption equilibrium time

(As concentration: 1mg/L;material consumption 0.1g/m L)

W Y A5 1k 53 A (P 3) o BT 3 T S IR W Y 5
SR L 1 OC A T LA HY | AR AR B L P I
AR BR) WBE R 5 Ak B Y- 8 9 P As WL Y b T
LTt
it WA KB, bR W PR A S Langmuir
A,
¢~0.0559¢/(1+0.71c)

H J7 2 AT RIRERE B W B2 5 g, M 32.2 mg/kg,
2.2.3 B AT As R F 00

(1) W BRHIR BE X As 25 B 2R B 52 1)

W B IR B X As BRI ULIE] 4, fR 455 AT
FIAE 22~30°C 2 B 28 B EE 09 T i Fh e, R BRR
KB KA 94.46% 2 5, Bl BE 0 T+ 25 B 2
TR DR I TR A R — A ARG AR AR B T A
o 3y S 0] Ul T o AN R TR B R b R v I R Ak
B AT DUAE AR TR R N HEAT AR Tl i A i
0 PR A

(2)pH XF As 25 bR 3R (1 5 i)

pH XF As ZERAAZ M ILE 5, As ZBRAFE pH
M TEE e TR R R, 24 pH AE 7~10 I, R R

(R*=0.9643) (2)

0.025 | /

%0 0015
ob
E
~ 0.01
=
0.005
0 | ~. :
0 0.5 1 1.5 2 25
Ce/ (mg. L)
3 TR BR AR IR BRI e 45 Y 2%
(MPEHHE 0.1 g/m L; W] 6 h)
Fig.3 Adsorption isotherm of arsenic removal
(material consumption: 0.1g/m L;adsorption time:6 h)

BT TE pH N 10 ZE 4 I8 B e KAH 92.19% , 5 F
TR R A, H 2% 3 Tk i 25 SRR R pH
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1 5 A ML AL b 23 B A SE/b F 100 g
AR R B A (L 6, FH I R A8 HR B 5 S g A
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()2 AP W LA 27 mL/min W3 EE A R L 7 S2 0
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2.4 IEI% AR S

HAT, P SRR i B bR O AR
TR 5 AR E A A | R £ R R W
TCHLHG = FE WG B0 45 bR T2 8B A s, 5
HAH M A bR 2B 2 AT 35 90% LA |, Bl &
T2 AR R T 2 AR A T AT

3 /N 4

i EIRBESE T DA LA R 458
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Fig.4 Eftect of adsorption temperature on As removal rate
(As concentration: 1mg/L;material consumption: 0.1g/
mL; Adsorption time:6 h)
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Fig.6 Sketch diagram of As removal device

(1) =W /2280 G AR B DL RV 25
et ZEERE B Z A 2:2:1, KOH ¥
FER 0.3 mol/L, BRI A 6 h, THfLiEE R
900°C,,

(2) MM RHREAT R JS Bk rh g i | LI B B 52 1
I T A JR T 340, 6 T (D 2 210 W oA S A7

(3) L A4 L W B B A AF 5 Langmuir 55 I W R
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Kl 5 pH X As Z2BREEM M (As & it 1mg/L; MR &
01g/mL; W B ES ] 6 h)
Fig.5 Effect of pH on As removal rate (As concentration: 1

mg/L ;material consumption: 0.1g/m L;Adsorption time: 6h)
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Fig.7 Breakthrough curve of As removal device
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Kaolin / siderite synthetic material preparation and properties of arsenic
removal from groundwater

LIU Xin', FENG Liu', CHEN Ming’, GAO Feng', ZHAO Qing—tao'

(1. Beijing University of Chemical Technology, Beijing 100029, China;
2. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract ; Kaolin and siderite activated by KOH were adopted as the main raw materials, the peanut shell acidified
by phosphoric acid served as the pore —forming material, and then arsenate —removing material was obtained by
the high —temperature activation method. The performance of the arsenate —removing material under the
condition of normal temperature and pressure was studied in orthogonal captive adsorption tests. The results show
that, when weight ratio of the kaolin, siderite and peanut shell was 2:2:1, KOH concentration was 0.3 mol/L,
soaking time was 6 h and activation temperature was 900°C, the removal efficiency of arsenate was the best, even
attaining to 95%. The adsorption material was filled in a plexiglass column 40mm in diameter and 450mm in
length for dynamic continuous adsorption experiments. The results show that the material could maintain an
effective removal of arsenate for 20 hours or so and the removal efficiency of arsenate could reach 84%. The
adsorption behavior meets the Langmuir isotherm.
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