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Abstract

Mg-Fe composite oxides with various mixing ratios were synthesized at different calcination temperature, to use
them as anion removal agents. Crystal structure and specific surface area of the Mg-Fe composite oxides were evaluat-
ed. The B and As(III) removal tests from dilute aqueous solution (initial concentration: 20 mg/dm®) were conducted by
using the Mg-Fe composite oxides. The predominant factors for removing them efficiently were considered.

The Mg-Fe composite oxides having various specific surface area and different crystal structure are obtained, de-
pending on the chemical composition and the calcination temperature. When the mixing ratios are set to Mg:Fe = 1:1,
2:1 and 3:1, respectively, Mg-Fe type LDH is mainly formed as a precursor before calcination. Amorphous composite
oxide is obtained by the calcination of Mg-Fe type LDH at 400°C. Approximately, the specific surface area of Mg-Fe
composite oxides is increasing with an increase in the mixing ratio of Fe. On the other hand, the specific surface area of
them also tends to decrease as the calcination temperature increases over 600°C.

As the B removal mechanism from dilute aqueous solution, it is considered that (1) the formation of Mg(OH), on
the particle surface by the hydration of Mg-Fe composite oxides during removal operation and (2) the reconstruction of
LDH structure by the partial hydration of Mg-Fe composite oxides are predominant. It is also found that (1) the hydra-
tion on the surface of MgO particles, (2) the reconstruction of LDH structure by the partial hydration, (3) the affinity

with As(IIT) due to Fe and (4) the high specific surface area are effective for the As(III) removal.
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Fig.2 TG curves of various Mg-Fe type products
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Fig.3 Specific surface area of various Mg-Fe type products

Table 1 Specific surface area and removals of B and As(I1I)

Ratio of Calcination temperature [°C]

Mg:Fe Original 200 400 600 800
SSA [m%/g] 52 54 61 25 18

1:0 B removal [%] 9.8 7.8 55.7 65.7 59.4
As(IIT) removal [%] 90.0 90.4 98.0 98.0 98.0

SSA [m%g] 15 17 77 26 12

3:1 B removal [%] 26.0 26.5 74.1 22.4 6.6
As(IIT) removal [%] 95.2 96.0 98.7 95.7 35.4

SSA [m¥g] 41 33 88 14 13

2:1 B removal [%] 25.0 25.5 59.6 18.4 4.6
As(1II) removal [%] 98.3 98.3 98.7 92.3 323

SSA [m%g] 63 101 69 26 12

1:1 B removal [%] 23.0 25.5 27.0 5.6 <0.1
As(1II) removal [%] 99.1 99.2 98.4 75.2 18.7

SSA [m%g] 131 167 35 28 15

1:2 B removal [%] 16.3 19.4 0.5 <0.1 <0.1
As(IIT) removal [%] 99.2 99.2 70.7 32.8 323

SSA [m%/g] 196 217 82 31 10

1:3 B removal [%)] 12.8 11.7 2.0 <0.1 0.5
As(I1I) removal [%)] 99.2 99.3 96.1 47.0 22.7

SSA [m%g] 115 101 20 7 1

0:1 B removal [%] 7.4 6.9 0.5 <0.1 <0.1
As(IIT) removal [%] 98.6 98.7 93.5 59.0 11.2
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Fig. 4 Removal of B with various Mg-Fe type products
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Fig. 6 XRD patterns of Mg-Fe type products calcined at
various temperatures after As(I1I) removal operation
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COVEMIBEHE R S BRI TH D 2 L IVRE I NS,
WO, Fe ROKBLA S Fe DEIG 2N A K
18, B L0 b D 200°C BERH NS TiLESH, ZC
T, HFEEBE @IS 220 BT B DR ER LK
W ENRBETH B, Tihbb, Fe RMLEWC L DK
T BEROCIED < EFRER O AL, HEKER»H O B
DRRFH L TIEMMEA L Ex2E LT D,
Figure 8 (a) 17”3 As(Ill) D2 T, MgFe B4
Al ey & As(ll) & OBAMEDE L, % OEETRAL
Wit As() BREEZ/RTZ L b o b, Bk
DY EFEE, 3 o0y HT s ETE D,
WO, EIT Fe DEIED %\ 600°C BEF<, 800°C
BERIC X HE G DM T 5, HEOEINKT 5 &
(Figure 8 (b)), 800°C BERMICIE As(IIT) DFRZHK L bF
HREOMIZ WL B2ORBENR OIS 2 Evbh b, &
DFIRTH, As(Ill) DEREERAEPZHAITH 5 2 & &R
WL TWw5b, HIK@TE, F£& LT MgO, LDH ¥ X O
ZOEBERY N HCLE 5, BREOEAE LA
FERIIDZ WA, As(II) DBRERNE SR TH
bHo T, As(D) BrFEICk LT HERBOME X
H &, MgO = LDH #8423 K F13 % [ o> As(IID) @ H
DIAZIC X AREEEN TR TH B LELZDND, —
i, HEIE@ICIE Fe KR IE= Fe DEIEG A4\~ 200°C
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BERM) N RZM L, LFRIAKE & As(IID) BrEE & 23t
W ERbD B, As(Il) & OBFWEDE L, o EE
ORI G- % Fe DMENBERFHKTH 5, —
HOFER D, MgO R T K DRI Mg-Fe 5418 &1
1% © LDH #§ ik O 14, Fe lci2 N3 % As(Il) & O H
FPE P LRI 70 & OBRED, A KSR B D
As(Il) BREICHRTH D & LW Bt S i,

4. %

ARWEFE Tk, AL B BE R FE 28 e 7e B Bk 2 T
Mg-Fe REABILD DGR A TV, FdhES - LR iR
75 & OFHIT & 1T - 7o 13 B e AR & v,
T WKW ()W 20 mg/dm®) 205 O B ¥k X O
As(Ill) DBRERB AT, ThbEGRISBET B
DY E TR HFIC O TEE R (T 5 12,

ALFAA B BEBUR B 1SR I U T, #k 2 e bR R o kG
iS4 B Mg-Fe R AL E B hvic, (b
FARLOS Mg:Fe=1:1, 2:1 3 X OV 3:1 OKf,  BERCHT O HiEK
k& LT Mg-Fe % LDH MER L1z, £h b % 400°C T
PERL T % &, JEdE oA BB, LT,
Fe DEIGN % I h AR O EETRIZHE AT
BOEK LT, BERIRE 2 E < 705 & R A3
HEAEAIN RS T,

KB DD D B OERERE & LT3, BRERIER
DIKFMC & %R FZ0H D Mg(OH), DAERKS®, HAML
Wy D5 I AKFME X % LDH #3E o F A2 7 i T H
HEFEZDLND, —H, @\ As(I) BRERERIEOR S
M & LT, MgO RT3 0 KR Mg-Fe 2 # &%
1b4 > LDH #3& Dk, Fe 123 % As(I) & OB
PERE LR ENFERNTH B 2 EbD > T,

REERIF



fili 2 D Mg-Fe RELAEALY % 1o T KT O A v Tk L O e ROBRZ:

# i

KBGO —H1L, FHEwr e B a4 - LR (©
(17K00630, “FB 29 ~ 31 4EJE) ¥ X OBHVE K « Wh9E

PLETEBCZ B PR 29 ~ 30 4FE) W X BHURTH

bo TIICRLL TEHOBERT,
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