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Experimental study of modified chitosan for removing
fluoride ion from drinking water
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Abstract; [Objective] Controlling and removing excess fluoride ion from water is an important task for
safe drinking water in our country. In this work the chitosan was modified with rare earth element of lan-
thanum,in which adsorption performance on fluoride ion in water was evaluated. [Method] Lanthanum-
modified chitosan was prepared by impregnating chitosan power into aqueous solution of lanthanum ni-
trate,then the batch absorption experiment was employed to examine the removing efficiency of fuoride ion
by the synthesized sorbents. The optimum preparation condition of lanthanum-modified chitosan was estab-
lished. And equilibrium time, the effects of various physico-chemical parameters such as pH,initial concen-
tration of fuoride, and the existence of interfering ions on adsorption fuoride by lanthanum-modified chi-
tosan were discussed. In addition, Lanthanum-modified chitosan was characterized by FTIR spectroscopy as

well. [Result] The results indicate that,when the proportion of LLanthanum nitrate and chitosan was 0. 25
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by weight,initial concentration of fluoride ion was 10. 0 mg/L, the modified chitosan LaCh; presented the
optimum absorption effect on fluoride,with the absorption capacity of 3. 76 mg/g and removing efficiency
of 75.0%. Absorption of fluoride by LaCh; was rapid,achieve equilibrium within 2 hours. Absorption ca-
pacity of LaCh; increased with the increase of initial concentration of fluoride in range of 2. 0—15. 0 mg/L,
removing cfficiency achieved above 90% between 4. 0—6. 0 mg/L,then decreased gradually. Absorption ca-
pacity of LaCh; decreased with the increase of pH value,and changed little in range of drinking water pH
value, when pH value was bigger than 10. 0,absorption capacity decreased obviously. Absorption effect of
LaCh; on fluoride ion was much influenced by the coexisting of CO} and HCO; ions. FTIR spectroscopy
showed that lanthanum ion was associated with chitosan via chelation between lanthanum ion and hydroxyl
function in chitosan. [Conclusion) Lanthanum-modified chitosan showed more obvious absorption capacity
on fluoride ion in comparison with chitosan,and which can be exploited to deflouride in water furtherly.

Key words: Lanthanum-modified chitosan;purification of drinking water;fluoride removal;absorption

SR N5 B — Fh R T R L RO R
R 0.4~0.6 mg/L KX KRR A £ TCF .
e [ 22 2 O AR AR i T R SE & K R RS 1 T AR
W <<1.0 mg/L.#R 10 H /T, E 294 7 000 ZT7 Nk
FH 5 9 R A B0 e K . RO s UK S R B
Rl TR R ST s B S R A R R . T EUR
BRI . R R R R T R
TRUETR 30 2 J R22 2 K Y — I E 24 55

FRIT » R A A Ak P2 9K B O 12 32 A TR R DL
ENGERE S TINGRE NI R LR B |14 R
OB 7+ W R 3 F00 3 PR 0 o D A R R )
U P e AR A R AT B R AT TR R
RONEAR . P T R B B B L R A R B
PREESR A IR B AR 52 2T 385G 3

Fo R 7e R 2 i £ A B2 A% 21 1 — Fh K
IRFHE TR B W AL A MU I - AT ToRE LR
TS 6 T A o £ 0 i 5 0 5 I R g e v A
IR AT AR 25 7K B AR K AR B Fp S s T
FEOOOERRE ST . FRT A G ot 58 B 25 BR K
B T RORF R RIE R . ARG AR R B B TR
i, VS B A T i B R 5 R (R D
A7 i E AV BE 7 B9 = 1 89 88 1 (R ) S P 7 RO L T 5
ORI K H 8 1 1) 2 BR L RE » 73 1T 82 B ek 1) B 98
) 0 Tk A R 5 DR 2R B SRR B R R
ZLAME TS B 7e B HEAT AR 0 LA D el R 52
ALK Al 9 I S 1 S AR

1R

1.1 EE#H
PHS-25 % W BF 3. PF-1Q9 B4R B8 F ik £
W EE S ZRHE A RA FD AEIRIR T 2% CH M [ 4E

AIRAFD .

56 IR P P S A W BR A BRSTT 2 W] 4
I 20 15 1 = 9500, M A5 L 2 2 7 B 29 Oy
4.56 X107 ;La(NO;); « nH, O, NaF % H iy i 5 2

R4 M 4l
1.2 RIEAH*
1.2.1 BMBEBREAHNELE WERFRILL 0 g &%

WA — 2 T (0. 05~0. 5 @) i La(NO,); » nH,O,
FIAE] 15 mL ZE MWK, 34k S 24 b J5 3 ik U8
DEEE 80 CAMTHET W BE 13 5] 6 A~ olet e B A
Ay, 4 B id 8 LaCh, . LaCh,. LaCh;. LaCh, .
LaCh; A1 LaCh;.,
2.2 AMRE DBk R RACRI AN .
HEB R BL 0. 1 g LaCh,, LaCh,, LaCh,, LaCh,,
LaCh; #1 LaChg , 20 0 A £ 50 mL 45 F 5 it ik
B4 10 mg/L ) NaF KiER . 85T 25 ClE
MR (150 r/min)6 h, 8 W B 35 1) 7 f5 , i 38 B 7
T D5 T T R AR RS Y BT R R

2) 422 fis BsF 1] X6 Wi A () 52 0 . E — &R 51 100 mL
SR L 4 BIm A 0.1 g LaCh, (88 1. 0 g 475 %
BB A F1 50 mL RS ¥ B B2 R 10. 0 mg/L Y
NaF /KW (pH 290 6. 0) . BH G SR TR
(150 r/min) . HEE—E BRI 1 AR, o 08
G U 8 R T Y B R

3D F B ) U I e RE G W B ) RE R . ] 50
mL B T ik B 4 5k 2. 0,4, 0,6.0,8. 0,
10.0,12.5 F1 15. 0 mg/L ) NaF /K% T, 45 5 7
WA 0.1 g LaCh, . % 435 6 h 2 W B 7 5 f5
T 7 25 YRV 9B 5 - 1) 1A o e R B

O pH XTI . ¥ 0.1 g LaCh, il A 50
mL GBS 7B s WK E O 10. 0 mg/L By NaF 7K %



511

B AL 4F 7 RO EOE R BRUTIK R e T BB 5 211

t pH i i NaOH 8 HCL 7K 3% 3808 15 . Ho At 48 1
SRR I,
5) ILAF BT B 5 X W B i 52 e . K5 0.1 g LaChy
55 50 mL e 1 Bk JE O 10. 0 mg/L #Y NaF 7K
W (a),a+ 0. 01 mol/LL NaCl,a+ 0. 01 mol/L
Na,SO,.a+0. 01 mol/L Na,CO;.a+0. 01 mol/L
NaHCO;,a + 0. 01 mol/L NaNO; Fl a + 0. 01
mol /T &k 1) 1R & Vi W i, FE At #3820 R IR) I
TR WA A~ 857 S 0 5 4% T TR %) SR S - A o ik
Al pH,
2 [ 70 £ R o 25 2 (g ) R 9B 5 1) 25 B 6 (B
53 e B 5
q.=(C,—C,) XV/W, @b
E=(C,—C.)/C, X100% ., (2)
A Co HIE T BRI LA B Wk me /L C, AR
A - 1887 ) v R P R RS T R B R R me /L VO
WA LW Sy W B 500 9 g
L2.3 mArmlak R 1 o ok R R 9 A 1 ik
PRI 22 . 5T JO0E G ok M 52 SR LaCh, Y210
HMGIE R KBr i A 748 [ 4 8 58 4 7 Eqninox-
55 BLLAMSGIEAL E A 400~4 000 em ™' 4,

2 RS0
2.1 HIRER B S B R M I

R %4 T AR m(La(NO;), « nH,O) :
m TR e E F L BOHE 72 B R K o R B T 0 1%
B2 2 B 4 R 1 R

X1 FEHHEAEZTEENEE FRHEIE (¢
EBREE MR

Table 1 Effect of lanthanide ion’s loading on absorption

capacity (g,) and removal efficiency (E) of

Lanthanum-modified chitosan to fluoride ion
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LaCh; 0. 06 1.51 30.6
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