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ST P RIR—YE QUK ES I AR, S8 75 4 B
AT K E T+, AR R L 80, DLEAT
Wen ARIo SEMEATS M FRAT 230 7= VL IRLL T F %2
B, WA <2 um, LRI 245, 450

m/g; AT AR LR SO A BRA R A 7=, R
730 0.16 mm Gk 100 HfD, HAKFLBRZSH) L 2% m
el LR

BRI e TR el 4% >95%.

R MHERAMR. KRMILIREH S REHFE

Table 1 The pore structures and surface characteristics of the tested bamboo-charcoal and charcoal

MR LA (em’/g) LR TR
KFL (>100nm) L (10~100nm) el (<10nm) (m%g)

P 0.216 0.127 0.206 1062

KRR 0.308 0.099 0.257 1381

1.2 #=5% F &AW FHR 3

HERIARIN 0.20 g ZEWEA S MR ATk AR
T 50 ml EOEF, AN 20 ml AS[EHE BT
FIE (LL107° mol/L NaNOs NSz difig i), &1
KRG w4 24 h (LI B SOk 2P B,
T 4000 r/mingcff N B0 10 min (Allegra™ 21,
Beckman), it 0.45 um JERE S, a0
T 52 BT P IR B o I 5 Ty Agilent 1100
RUS AR (%A, TEn] AR A SRS I EE AT HP 467
TAE3u, C18 Hypersil ODSE AT (4.6 mm x 250 mm,
5 um), WA HEE/K = 85/15(V/V), it 1 ml/min,
KL 40°C, ZRAMEIMIBAC 226 nm, FEFEE 20 pl.

W B 1 XF B v (R B B ot ST

C,=(C;- C,) x 20/0.20
U, C A BTRFRIEE AR R B ) B B & (mg/kg)s
Ci MBS R IR IR E (mg/L); Co A Wi PRS- st 7K
AHHBTRERLE RS (mg/L),

pH XU BR P52 237504 20 ml IKRFEN 25 mg/L
(IR (LL107 mol/L NaNO; A 37 5 FL# )
IIAZ Ik JUMR B ), A HNOs 5% NaOH i
TR pH N 3. 44 5. 6. 7. 8, RGPS, B
PR P L I R A aon 18

V1 SO VR BT PR S 00« R P SRR LA T
NaNO; [ 43 A4 107, 102 A1 10" mol/L, it
R RO T eR iy AT
1.3 Zeta BRI E

HERIAREX 0.05 g ZEMiAT MR AT AT AR IR
BT 250 ml (B, 2N 200 ml W53k
0, 5 F1 15 mg/L [FRTRFhE il GRS A
10 mol/L ) NaNO;) o H4 e il ff (1 A2 0 75 43 1% 30
min, 2R J5 4P A B T S0 ml (HE TR
1, J#% HNO; Bif NaOH 75 pH 18, £ B pH 14
FsE G, FH JS94H A ukA C Rl RE - R

FAMRATD RAER Zeta WAL
2 FER5HH

2.1 PAFRLEZETLARIR M5 _E AR M R 2%

B TR 107 mol/L, pH A 6 HI&AE FHFSY
T LR B 0T BT ARy oz v R W BRI, B T DA BT
LR J LA B 50 E PR B AR 2. IR R DU
B[R o e JL AR B 71 B W B 44 75 Freundlich J7
2, B Co=KeCM", Hirp, C Jy Bl i 2o ff )
WP (mg/kg)s Ce A PR 7 5 B b ik
B (mg/L); Ke AWRB A2 (Lkg)s 1n AW BHEEL,
J TR B PR A e R o DA I B AL P 2 5

2500 -

C, (mg/kg)

C. (mg/L)

B 1 BTERRLETEJLRRR M L AT IR 2%

Fig. 1 The adsorption isotherms of atrazine on adsorbents

fl5 Freundlich /7S E WK 2. H# 2 Hdlin]
A, R B R ) Ky AEKNRE Sy e AR >
V> b f > S WA JURIR R R AT . AR
LR AR AR RO, e AR I LR T AR R K,
Bk 1381 m/g, ABUETIR 1.30 £, SR
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MEEATR 5,644 3.07 i, T Ke fB 23502 7 = 1)
1.89. 56.97 A1 16.70 f%, WL, LCERTRUZ ) UAPIR
TR B BT b IR R BE R B 2 — o AT IRIBL, AR
AL IR, o URALA LS 2, A1
AR T B 8 S0 8o FH 158 I AT s B R A 4 1 5

IKEERRTR R IR 1, KMz, ARARBERE I LAY
DR A 55 M58 Ao 0 e i (W PR B T it o TUT T b A
— PR AR (KR BEIR 2> T SR S K E B IR £
W, Ak BAZULETNS, BATARE IR A e, Mo
BT (R B RO S S A AT L AT — S L3

2 PUHEFRLRTE LR M _E IR M EY Freundlich A S SH

Table 2 The fitted Freundlich parameters of atrazine on adsorbents

W% B 51 AT Ky 1/n r
A C,=15.42C."" 15.42 +0.05 1.17 £0.08 0.99
LWy e C,=52.60C,""® 52.60 +0.02 0.85+0.01 0.98
R C,=464.52C.*% 464.52 + 0.00 0.40 £ 0.02 0.99
AR C,=878.48C. 7 878.48 £ 0.02 0.73 +0.04 0.98

2.2 pH FNESF5RE X P FFhL I M B9 2200

ARV pH A 1 5 2 5 M R B R0 ] R v
W, 5RO 2. MBI 2 ATRLEH, FE B TR —
SERAAETR U B 500508 T A oz v P R B o e v
pH I8 INMI B, P45 RS Kovaios 4584
—&, 4 NaNO; WKJE 4 10° mol/L, pH A 3 I,
IR A R T A o BT A P R B 0 S A 728.44
858.72 mg/kg, 24 pH by 8 W, Wt &4 7 % 4 518.60.
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it
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400 ! ! ! ! ! !
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1 800
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1 400
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RERLAEE I B AT T, 3O th TR A T S
AT I AZ oK A P ES 1 (H0™) BTt — g
I b N ) T 1 88 o B AR v 1)
B2 4 NaNO; ¥R % 4107 mol/L, pH M 3 FH
8 INF, Aot ARy v (1 W B gk T7502.70 mg/kg,
VU] pH AT 27 W5 B B o 3 P S i 45 K5 T pHL KA
B W B BT AR ) B A/

T (] e
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A s
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Fig. 2 Effects of pH and ionic strengths on the adsorption of atrazine
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P 2 nl5n, fERI pH —EHI4METT, WFf )
OXOF BT A P A A i 25— 5 T 1 v 38 o, 5
A ) R B e R ke — s R . 8 pH A
6, NaNO; WJE A 107 mol/L I, Z2 A7 AT ™y AR A7 %)
Bt o (A R B 2 23 314 538.30 609.68 mg/kg, 4
NaNO; W JE 8124 102 mol/L I, W B £ 43 Jii) 1 45
611.26. 731.63 mg/kg.

ST IR & 4B NaNO; WK JE i 10° B4 107
mol/L I, WPt SR A EIR K, pHEA 6 I, H
1 439.89 Wih% 1 463.43 mg/kg, M98 FomEm4
107" mol/L Hsf WS 2 W S8 m, 39 n %8 1714.29 mg/kg.
B 25 5 S PR s AR R SK A v 1 R o A )
Bhn, pHH M 6, B NaNO; #KJZH 107 # % 107
mol/LItf, WL 1 1484.43 BN 1746.53 mg/kg.

20 ~
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T A, SEMA MR A ST R AR K T H 7T £
Hgar, HARXES: pH sy T L0 B 750 00 46 vl s IR
I AT A, AL AE R R T —OH T g A1)
HAL 2 R R Al b o PORE IR K 2 B IR SR A L
(%5 5 AE pH 2 ~ 4 2 [HBY. i T 2R 1 1 5 5
PE, ARATR I B 28 BT, BLRCAS [F) i Ab R 7 =, 9 n
gL WRUE. B BORIESE ARG K H R A AL 3D
AT i 23 3 A T R 45 P A K Zeta HLA O AR AR 122,
I AT Zeta AL S 45K 5 Pessagno %5
BIRARL .
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Fig. 3 Zeta potentials of adsorbents as a function of pH in the presence and absence of atrazine
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i, AE pH —E MO0, B SRR 7o, W



122 +

b1 44 35
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Si0, ] Zeta HLA [ AR5 19 K . Shashikala 1 Raichur?*!
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Fig. 4 Zeta potentials of adsorbents as a function of pH and ionic strengths
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Adsorption of Several Adsorbents onto Atrazine and Electrokinetic Properties

YIN Min-min, XIANG Yan, SI You-bin, CHEN Tao

(School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China)

Abstract: The adsorption of atrazine onto montmorillonite, attapulgite, bamboo-charcoal and charcoal were studied by using adsorption
equilibrium experiments, the effects of pH and ionic strength were investigated and the Zeta potential of these adsorbents were analysed. It showed
that the adsorption of atrazine onto these adsorbents were well fitted by the Freundlich isotherm and bamboo-charcoal and charcoal had much higher
adsorption capacity to atrazine than montmorillonite and attapulgite. The adsorption quantity of atrazine onto adsorbents increased with the increase
of ionic strength of bulk solution, that was, it increased from 538.30 to 611.26 mg/kg and from 609.68 to 731.63 mg/kg when the ionic strength was
increased from 10~ to 10 mol/L NaNO; for montmorillonite and attapulgite, respectively. However, the adsorption quantity dramatically increased
from 1 439.89 to 1714.29 mg/kg when the ionic strength was increased from 107 to 10” mol/L NaNO; for bamboo-charcoal. As the pH of bulk
solution ranging from 3 to 8, the Zeta potentials of montmorillonite, attapulgite, bamboo-charcoal and charcoal suspensions possessed a negative
value, indicating the pHie, (isoelectric point) of the above adsorbents lower than 3. Meanwhile, the Zeta potentials became more negative with the
increases of pH and decreases of ionic strengths of bulk solution. The results would be helpful to understand the adsorption mechanisms of organic
pollutions onto adsorbents.

Key words:  Atrazine, Adsorbents, pH, Ionic strength, Zeta potential



