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Quinclorac Adsorption on HDTMAB-modified Montmorillonite

DING Chun—xia'?, HE Zi—jun', ZHENG Chen?, CAI Li-min®, GONG Dao—xin**"

(1.College of Science, Hunan Agricultural University, Changsha 410128, China; 2.Institute of Tobacco Research, Hunan Agricultural Univer—
sity, Changsha 410128, China; 3.College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China )
Abstract : Natural montmorillonite, characteristized with high hydrophilicity, shows little adsorption of non—polar organic substances. This
study examined the adsorption of quinclorac on the montmorillonite modified by hexadecyltrimethyl ammonium bromide (HDTMAB ) as
influenced by contact time, adsorbate concentration, temperature, pH and adsorbent doses. The modified adsorbent was also characterized by
X-ray diffraction(XRD) and Fourier transform infrared spectroscopy (FT-IR ). HDTMAB was adsorbed in the interlayer of montmorillonite,
which expanded the layer spacing of the modified montmorillonite. The modified montmorillonite exhibited higher quinclorac removal effi—
ciency than the unmodified montmorillonite did. The experimental data was fitted very well with the pseudo—second—order kinetic model, in—
dicating that chemisorption was the controlling step of the adsorption. The adsorption isotherm of quinclorac was in good agreement with
Linear and Freundlich isotherm models. The adsorption capacity decreased from 1.86 mg+g™ to 1.65 mg- g™ with temperature increase from
25 °C to 45 °C at an initial concentration of 10.00 mg- L™, suggesting that the adsorption was exothermic. Adsorption capacity of quinclorac
on modified montmorillonite decreased with increased pH.

Keywords: quinclorac; HDTMAB; modification; adsorption

o 500 ) R — T 28 Aol AR A ok T FEHFREH B AR R R R e , TER R PR

R, 53— B PRGBS A S I MR, U HR A ) BB A e x A

f M EE N TR MR R S — b R PR U R R BRI OSSN DN (9 i N 01937 = = B A ada =4 )
ME RS S AR 12 .

giﬂg :.%r;jﬂl%_g;;()“‘ﬁ%wmwm H (13C393) ; Wi m &4 BH T ILARA, B SMIESE FRI TV DA

T o oot tre e H e ot o o 1y WAL T A 4 30 B8 5 s S e D — 4

(NYBNYCL20100057) MERRIR X A SRR A G o R DR LA R

EERN . THEE(977—), &, WA N, et LA, FEMR Ww&&%%—ﬁxfgﬁzﬁggufg%%ﬁt 'ﬁﬁﬁﬁ%ﬂiﬁﬁ%

LTS R A H . E-mail: 38498413@qq.com - o VDI,
* BISIEE . Y E-mail: gdxd910@163.com XF - S ANHLT AK A LTS G B 0 AR




1756

KA IMERF 217 ERRET k.

FERI, SMA RGO & SRR PR L H A
A 1 Eb R A UK B BH B - 28 4 25 s A L i 1,
ST L BRFREE s Yy i) — i B4 W B 5000

SR, KARGE WA AT B 5B K A, XA 4
St A AR R A A B T X AR 1 s 55 AR 1 A LTS
LWy SR R 25 , B4 v HOGT i AR 40 S5 g O
RE TR RIRGE AT A A HLERCPE, Sanchez—Martin
SETH A\ e Bk — W R A e PR SR B A e 0+
TR YA S AN [ ) R SRS A W o 83 e 550 3 T )
R FORSR BRI R R A5 R I - e ekt
Ji PRS- 47 A AILAR 24 (R W R 8 D R R i, AL
DA S5 O A X6 5 T e AR R R 2R P R B B T T R R R
SRS WA X FL B 6B 7719 100 %, Undabeytia 55"
LS A 2 bR A LA 24 FE R R e ks
MERRIR , Z2BRASCR RAF  TER 25 5 i 10 mg- L7 975
Gk, A AL 58 WA X L B 22T 3K 929%~
100% ; Cruz—Guzman 58S FAN [R] A7 AILRH 25 - 2le
52 WA 53 90 K% B = 3 AR A A m g o e 3510 R, o A
Fo e, 25 R I, AL S A AT A R S BRI R R
FHLIG YY), 2 BR3R 5 A 2 B K 1 A S el 550 )
KAV RFR AL, 8 L0 RIRSE Wi A 647 3R 1H el
PE AT R KR ey G PR o g K A LTS G 4 g e o
PERE

TE45 R 1k, ST OS2 5 A o G s AR i 1 R o
WF 58I R DA SCHRHE , A8 0038 3 0 R AR S AT
AT SO T A5 e S A P T R I ) S
R TR B, SR AR S8 B A AR X PR A LA 2475 G
1652 7 11 A SE R o, F PR LR A4

1 #EITTE

1.1 #RI5{LE

SRR KARSE AT ( WITTA 27 B
KW, PHE 5245 (CEC) A 67 mmol 100 g7, L
FMFH 63.69 m*- g™ — GHME KR b3 fE i (262
98.1% , A b A 2k Ir it ) s SR AN VKSR
TR 7SSk — H LRk (HDTMAB ) S5 IR
SyBrali, R kel

SEISAY RS : SPH-2102C fH 4% 3% 55 7548 (i (it
FSEBG IR A A PR F] ) s DF-101S A2 #R A HE N H #%
TP (AL TR A R ST Al ) s PHS-
3C K5 % pH (RIS E R AU FRA B BRGNS
J7);TDSA £ ZE B DHL(R D IER LA A R T
A ] ) 5 Agilent 1260 Y =5 2R AH (2385 A3 (38 [ 224

RS PR 7] ) s WQF-310 T 2T SR8 4 (AL 5T 5
FIAHHIEL N 1] ) ; XRD-6000 1 X 75 ( H 48 55
NEIDN
1.2 LWH*
1.2.1 HDTMAB Bt PES2 A (1l 4%

HEBRFREL 20 g KARSEMLA FRURE S, A
400 mL 4 mol- L™ fUBRERE I , T 50 CAAF T I 4 h,
U8, IR LB TOKUERE 105 CHAGT
TR TR Tk 200 H

HERAFREL 2 £ CEC i) HDTMAB % T 200 mL z&
MR AR 10 g 2R AL BRI A, T
60 CHAF R RN 4 h J5, B0, 355 RIEWR, &S
FIKIEEZETC Bro, S BugiB7e 105 CA&F T T4,
R 3 200 H i
1.2.2 W 50104 6} 2 A1E

{8 L IH2T PG RE AL (FT—IR ) AiF « il RE R 84k
B R B s R S R B o R 10100, 14
P EAE 400~4000 em™ Z (8], S HPKE R 32 YK -min™,

X FHEATEHMU(XRD)EAE : X HE IR CuKa(A=
0.154 06), Hi FE/HL 37 47 40 kV/30 mA , F1353E 26 76
2°~30°Z 8], HHEHE K 2°-min™ ,d001 Z[EHE d 1
THEANT: d=A/2sinf
1.2.3 KARSEWAT AN HDTMAB 252 1B 47 % — & s
BRI 1) W BET P R LK

FRECK SRS i A1 A1 HDTMAB 052 B A7 4% 0.10
g BTEOEP,29IMA 20.00 mL W) ERHE N 1.5,
10,15.20,30 mg- L™ ) S MsMRIA TR, T1E IR 2%
(150 r*min™,25 C) ¥R Y% 24 h J5 &0, ;L EE R &
0.45 pm YRR RS L HPLC 4347, 25 ISl iR
BH R o 3 R b s R 14 B A B 5 8 X R 1 W
AT AZIEATT B S A T 3 Uk W A L BRoR oy
A1) ()35

z&%%:(c%;ce)nm% (2)

2 s g AR B R X G R ) R B 45 ik , mg e g

Co C. 53 BT AR 2] YA T b — S s IR R 1) K

B mg - L5 V oAy G S IR IR VA VR AR, mL m Ay W

FE, g0

1.2.4 HDTMAB B0PESE A7 X0 — SR M iR I B 5
TEME B 12 ser  FRE 0.10 g HDTMAB 252

J AT BT B0 R A 20.00 mIL, 10.00 mg - L i —



TARELLAF  HDTMAB ek SR IBLAT 0 — SRR 0 BT 7 1757

SUWEPRIRVA U, T AN [R]IRF 2 IR B0 ad B A

TEHHAFIRA S, FREK 0.10 g HDTMAB 2k
SO E T E LA F, A 20.00 mL (A [F] i 2
(1.00~30.00 mg- L) 1) — 5 M KR V25, 53 91) 4 T
Yees (150 r-min™),25.35.45 CH ¥R 24 h )5, 5
O TR A

TE G W IR 7K VA IR AY) pHL X W 532 W) ) 552
Kb IR 25 °C, MR K pH (B 0.1
mol - L' ) HC1 5{ NaOH & & 3.57~10.71,

7E HDTMAB St 52 Bif7 B S b, — vk
R0 e EE 2 10.00 mg+ L™, HDTMAB Bl 5 i 1
&R 0.50~25.00 g- L7,
1.2.5 50 MeMKAR 1Y) HPLC A 7 i

22N T Y HPLC i 22 AM6 2 , (3% 4
Agilent TC-C18(5 pm,4.6 mmx250 mm) , & AH (O35 2%
PF < TSR Y EE-0.19% i B /K IR 1 (60:40, VIV ),
SN 1.0 mL-min™, K034 R 240 nm, #1530
C IEFER 4 20 L.

2 #ZREW®R

2.1 ORI RAE
2.1.1 HEMLAMEE

FAR 52 WA F1 HDTMAB e 52 i A 114 8 L
LIANEIEE DL 1, 3447 em™ AbJ2 52 A )2 A AR
VP T A TR A/ T A () 40 BT 7 A 1) 2 B I A i
B, PR S5 AR S5 I R I EO 1088 3, 1035 em™
Ak RS2 M Si—0-Si {4 SO FRIBAR IR Bl o BRI LA
Ah, 7F HDTMAB g A7 - B T — 2 HDTMAB
HHEAIF IS : 2850 em™ F1 2923 em™ 4b 43 5112 —CH, {4 %t

...... )
1“‘“";-’ er-n - 1:. L
N, 'i 2850 1640 1475 '&_‘ E,,- |
3439 2923 Yy
b e ) 034
................. . |10
o N
...... . J/ / I. .
¢ | i |
Y 1638 ,%‘
> LY
m
- 1035 ¢

..............................................................................................

4000 3500 3000 2500 2000 1500 1000 500

Wave number/cm™
B 1 RAZMEA(a)F HDTMAB ESI'E%HFEE(b)E’J
HEO MG
Figure 1 FT-IR spectra of natural montmorillonite( a) and

HDTMAB-modified montmorillonite(b)
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Figure 2 XRD spectra of natural montmorillonite(a) and

HDTMAB-modified montmorillonite(b)
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Figure 3 Comparison of quinclorac adsorption on natural

montmorillonite(a) and HDTMAB-modified montmorillonites(b)
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Figure 4 Effect of contact time on quinclorac adsorption by
HDTMAB-modified montmorillonite(a) and Pseudo—second—order
kinetic plot(b)
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Figure 5 Isotherms of quinclorac adsorption by

HDTMAB-modified montmorillonite
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Figure 6 Effect of pH on quinclorac adsorption by HDTMAB-

modified montmorillonite
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Table 2 Parameters of isotherm models for quinclorac adsorption by HDTMAB-modified montmorillonite
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