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W B ONTHERGITEN KIS A R M RE R R0, ) A A ke R R 0 A IRE L) R A kTS Y [l
BB, SR P LT BE 1 K Rk B BB A AR A Cu-Mg-Al 280K A7, 8 5d X ST AT 5 (XRD). AT m 5
(SEM)., (B AL A GTE (FTIR) 7 kXt il & A BT T RAE, R T HXTERIR U Z (TC) ML FHERE, Wkt
TR AR RS G IR A . 25380, JRUide & iy LDHs-C W B RE U Tk ik & i /9 LDHs-H, X
TC W EBRZESH1R 95.2% F1 75.2%. Cu-Mg-Al KA WM TC it BT HE = K30 15 J5 B Langmuir W 45
TR R BRE LR 0 U R R SR R BR S T 30 min B RTSZBL AR, 28 4 IRTE3FJS, LDHs-C XF TC (Wt Re AR
A1 90% LI L,

KHEIR UKW A W SRERDUBRER; FLpihER:; KA

ERBRVUIAE (tetracycline hydrochloride, TC) J&:H 4 MRMEFR & ARIRL A T AL SRR —ZE 1%
PR, TC MREMEHFEUKAS YU ERWR, B S KRG IIRE MA@, L5k T
RICHEARERE TC, BEK YT R LT A GRS . IR A b | E g A My
g A, Hrh, ek e A B E R R E AR R B A A B s s AR T
ARy T B LSRR B T3 R S, EE BRI A DRI | 2R s, eSO R B LT B i v A A
EL N R B 2Bk rh DUBR A

JIKWA (hydrotalcite-like compounds, LDHs) J2& & UL IE M FILE =4 &8 8 A2 R E E AL
Y, S5 SR EAERL, Bk [M2 MY (OH), I [(A™),,mH,0T", Hrh M52 M &8 &1
Mg*", Cu*, Mn*, Zn*", Ca™), MBI E=MEBHE T (AP, Fe*'. CrY), A5 3c#m &+
(CO2- 3., NO-3, CI'fil SO2-4)P' 5w nlid i HPTyEkt™ MukHGE G el JoKIA BRI K a5 Fh
TCHLRTE PR B 7 R 0, CHEN 481 FSEE kil s Mg-Al KA, 455K, B ks
RE T R A A N FLAR R I HY RIS R, 1R e Il 28 KT A LA/ M) H3 BIAFLRF R,
AR 7 2 il £ B K W AT S5 R AR TR] . OGATA 25173 i K B il 46 1Y Fe-Mg 7K X 7S M 5 B4 W2 o
19.80 mg-g's WEEFEES 3@ HPTIEE G &1 Fe-Mg /KA XIS M i 71.12 mg-g ™', Hil&Hk
AN ) RV R A I B PR RE AN TR . S B A5 38 i JBbe A il 25 1 Mig-Fe 27K A %ot FR S8 114 WA BfF ity
306.7 mg-g s LU &5 5 HiiEidefil 4 09 Ni-Fe /KA % F IR O BFHEh 205.76 mg-g ', BHES FHRp2E
ARSI A R ERE AR, FRIERTIL, ZKIEA IS T K o G W B A RE AR A R R AT

A, %A Zn, Cu. Ni, Cr oMK A AR, EHRESRT KA Zn-Al 29K A6
I B, £EAEEIR 180 min J&, FEMERIAF] 95%; MAO 2522 S Cu-Al 2K A RS FH B il
Cr(VI), ZAMEEIR 30 min, ZH%RIK 90.1%; BT KA Zn-M-Cr /KIS CHEALERE FHH B, 48
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HMEEHR 120 min J&, FEAFRIAE] 90.72%. I, i3 E WA CHILTERER /KA1, Seilad mes 225k
K TC, FREE RSB FIRA, SA7KH TC B EBRIFRESTE RS .

AHFFE 53 AR FHALTCTE K B il 25 T A S IEPERY Cu-Mg-Al 28K 4 (LDHs-C A1 LDHs-
H), j#iit XRD. SEM. BET. FTIR %577 :554F T LDHs-C 1 LDHs-H (FREIERT, Wi EASCIeiiss 1
LDHs-C Fil LDHs-H X} 7Kt TC UM MHERE, R80T 1T WBRAILER, Xz B b AR A% i B350 AR o' AR SR B 7 T
.

1 #MR5HEE
1.1 SER[ER

=IKARERE (Cu(NO,),-3H,0). AKARIREE (Mg(NO,),-6H,0). JUKAHEIRE (AIINO,);-9H,0).
SN (NaOH) . BRFREN (Na,CO,) B0 H4l . W A FE25 S EGR A TR A A . SER KNSl
1.2 RMIFIHIE &

U5 Cu-Mg-Al 25K 47 (LDHs-C): #REL 0.02 mol A =J/K-AREIRHT . 0.01 mol Ay /KA iNIR
FEA1 0.01 mol JWKAMEIRENAT 100 mL KBk, ST EMRIAR A; FREL 2.88 g SR LANFN 2.544 ¢ fi
FRENET 100 mL KB TR IHRIZWPHEILA R R0, HSICEOERER B, ¥ A, B IR MIET
PE R F A S (B 1) TR 5eAR, Rl pH 7E 9.5~10, % 5T /a 2kSii+: 30 min, 5%
WEERRRITTE, FHE T 60 C HAEH AL 24 h J5, FIBAKUEAZ P, DIEETE 60 C T4 . AFEE]

KL Cu-Mg-Al ZUK#TA (LDHs-H): R A % 20 mL, B %% 20 mL, JIIA&A 20 mL
ABAK PP G 5), #5i6 pH 7E 9.5~10, $4E5| AR U LA 100 mL KR, F
N ZETHONE IR A H P XU TR R, 120 °C 2 10 h JRBURRNZE, HRAH RS, HBaiKE.OvEs
2k, STEEAE 60 °C TR TR, MRS AR
1.3 #mFIE

SRH XD-3 B X FHEEATIHML (S dmm A BRI A R AR P ARZEH, Cu Ko S48, &
B 20.0 mA, BHLER 36.0 kV, LHEMAE R 0.02°, K ASAP-2020 & N, Yy B FH 43 4L (351
Micromeritics 23 /) AFE S FER AR APEIFLAE, AN, OB, WEHERE N 77.0 K, UAERT, FEAh
£ 200.0 C FHZSPER 2.0 he RH ISM-6710F 458 (H A< JEOL 23 w]) MHRAE i R HES . R H
Perkin-Elmer 550s B HLI-ZT /MG (35 EFASBIRERBADA PR 7)) B FHEWr L &S kA e ReAIFhs
Rl F 35
1.4 SCIE75E

W BpF S8 . 43 EL 50 mg LDHs-C . LDHs-H filA 50 mL., 20 mg-L™' AUERRIURRE (TC) ih, 1EmE
TIHRFE T A TS, N 6 h BURE, ZB0HLarES, B LEETR, T TU-1 810SPC AUEAMAT WA
TPHRTERA 357 nm FIEBOLRE, AR TC FimikE . vl pH #45T pH XTI IR, 76
pH N 7, JER (25+1) °C A5 T AT 8h 124 T 1245256, 43 3IHL 50 mg LDHs-C. LDHs-H JilA
50 mL JFERHEEE/M 4 10, 20, 30, 50, 100, 150 mg-L ™' BHUPUMRREKA, RIV#HITE 0.5, 1. 2. 4,
6. 8 h AJHL FIEINE TC B .

JRBRF PR S . B 100 mg IR FFHEANE BIMEBHFIIMA S 100 mL ZEIR/KIA I8, 7E4R5ME T BRGS
30 min, WEFFSERUS, PSS EERER DT, PR TR TC, JFiTAmeat. W ER M- BM . i
ST BFFUR ESRIR B £

KA TC R g RBRF R FIFAR p il X (D)~ 3)) 1A RAME— 8 Ji2#Ain
X @), s Sr2E (X (5)). ok N HEER (2K (6)) XTI sh 1 F i TS . SR Langmuir(zX
(7)) Freundlich(zX, (8)) Mt 4 IRAR AL SLIG A5 RAATHLS o ITIFSHAG . AH FIAS #2 (X (9~ (11)
T

(Co—C)V
g= =GV

m

Q)
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R= (CO_Ct)

x 100% )
Co
_
p = x100% 3)
qi
In(g. - q,) = Ing. — kit 4
¢ 1 1
r_ - 5
4 kg q. ©)
1
g, =kgt2 +c (6)
11 1 1
S DL | 7
Qe Qm (bQO)(Ce) ( )
1
Ing. = —InC, + InK¢ ®)
n
AS AH
InkK, = — - — 9
NnKy R RT ( )
Ky = g— (10)
AG =AH-AS (11)

e Co AVIHGERRR) TC Bk, mg L' C, 0 ¢ BEZE Y TC B, mg L™ m A
ik, g5 VNIRRT, L q, M n 5 MRS I BFE B, mgeg s gy DA IR AR R R
mgg s g, MFEHRME, mgg; g, b ¢ ITROIREE, mg-g ¢ MAEAE], ming &, AIE—ZO R
HEG minT'; k, AETYONHERE R, g (mgmin) s k WA BE S, me g 'min'?; C ARG
A BENEA R C, SRR AR TR, me- L5 g, AR T2 B A 2R T A
mg-g'; b~ Langmuir WHHAEERBRIE R K WRGEFEE, SH#EEAE, & SR ATERE, #*
7R TC W FHAEME RS b, SRS AL A Bk BE o 1/n 2878 TC TEME I3 - (0 W B o B s R R 4 49k
AG SRR A HIRERS, kI-mol™; AH AWEMHEZS, kI-mol™; AS AWZFHREZAS, J-(mol-K)™'; R JEHAHSIAHR
B, 83141 (mol-K)'; T WAXHERE, K; K, /M HCREL

2 ZR5VE
2.1 WRBIFFISRAE

1) XRD 43#r. & 1k LDHs-C A1 LDHs-H
R I B R SRR AR IS XRD B . i 1 al s,
LDHs-C HA WA /KA RAEAT G, 76 20 R

12 °Fl1 23.7 Kb AOATBFIGRE A0 H S X FREER . X1 LDHs-C Wi
IR K A R 2IREE R, I B TR T2 W

ORI, 75 20 9 34.9 °, 39.3 OFil 46.8 °4b J LDHs-C W5
S0 TR LT o 2 R B Y W

620 H 60.0 °F1 61.5 RMITI I R MIRES & A L LDHs-H DR
EA R R Mg(OH), Gl AI(OH)2[24] o MET LDHs-H &[5

LDHs-C, LDHs-H (003). (006). (012). (015) PR PO A U A PR PR U U IO AN O A P
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

gﬁ%%%%o LDHS'H (012) EEEIEALI\ E‘Jﬁ??%ﬂ‘m%thf% 1 u&l‘ﬂjﬁﬁra‘ LDHs-C *u LDHs-H E"J XRD
ﬁyﬁﬁg% EE ﬂ:}im/ﬂ%g %ﬂ Ed‘ IETJF)?% I@E/‘J [E]#% Fig. 1 XRD patterns of LDHs-C and LDHs-H

Ji 2 AR ADE AP, TS LDHs-C., before and after adsorption
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LDHs-H fiTi i rig i nca B w48k, FHmEH ) % 1 LDHs-C 71 LDHs-H S45H8%

gEptaEr, Table 1 The cell parameters of LDHs-C and LDHs-H

N %:Z 1 jb LDHs-C %HELDI;:S-H E%j@éﬁ*@%%ﬁo R B39 D 110/nm a/nm d 003/nm c¢/nm
- N f X

H EJ‘ZE/J HI:DHS ’E‘“ﬁ"ﬁﬂﬁ%nmﬁ‘a;ﬁlﬂﬂﬁ d ih LDHs-C 0.1527 03054 07381 22143
e o ke Sk _

ALRE R Qdsing=n?) iz . FFESH a (a=2d LDHs-H 0.1522 0.304 4 0.734 5 2203 5

110) F#rtgEF—ZH 2 MR BT Z ) JET
[BIEZRHEES, MMIERE ¢ (c=3d 003) MESZZ M, 2 1 7%, LDHs-C fARS14 LDHs-H K.

2) SEM 1. il&l 2 iTLAF Y, LDHs-C Fil LDHs-H #°0 FolRosifife, 5 XRD 45 50—%0, HA W5
) LDHs JZ2ARE5HIPT, {H LDHs-C fiNSFRZ0H, 200 nm (7 25 HES R, SRR, FRZ AR
HAYZSEE; LDHs-H iR SERZ 100 nm (9 F 245 REMRL, S5E%, s,

(a) LDHs-C

E 2 LDHs-C #1 LDHs-H #9 SEM [&]
Fig.2 SEM images of LDHs-C and LDHs-H

3)BET %M. %} LDHs-C, LDHs-H i##7BET
Lt 2% 1 PRI L4544 73 B, LDHs-C. LDHs-H 119
BET MIAAHCALBRSE LR 25 N, MR -ff i S
M AL ULl 3. 3R 2 IR0, LDHs-C (1) W fLEBVmtg ) fLAem g ALf2/m

# 2 LDHs-C # LDHs-H BHEXFLBRIE RS
Table 2 Porosity parameters of LDHs-C and LDHs-H

bR, L. LB T LDHs-H, B SEM, LDHs-C 51.245 0.305 3.724
BET #4558 n 4], LDHs-C. LDHs-H fiafk LDHs-H 23.938 0.132 3.189

AN TESREERIARTR], SEUTRETE S LAY LDHs-C 45
M2, ARRGTR, (B RS T AR AE R G F T B L A TR SR A, Gt 14k, 38 T e
L FLRFIHLES s KA A A LDHs-H 25 0EE4E, ARGTH/IN (B 2450 2 EHERGE B T R I3RAE, 9
INT R, FLEATLE, H1E 3(a) FIE 3(b) AT, LDHs-C #l LDHs-H A4 N, W Rf-fi i s itk 1 4
TUPAC 432 TV #Y, WBRAIRIR o S 2 RIAAERf 1A, PPEFLARMET 40 nm BIAFLAARIPT, [ERERAGIEARST
4 IUPAC H3 #I, #—251i0] LDHs-C. LDHs-H RfLAEE/INO LA RL, MR RELS . HfLAR o fi
& 3(c) MKl 3(d) iT A& IR, LDHs-C fLiZ#4—, fLAASMifE 2 nm /247, LDHs-H ffLIZTE 1.5~2.5 nm
(XA 53

4) FTIR 4341, &l 4 &y LDHs-C Fll LDHs-H FCH /S RE S A2/ E1% Bl . LDHs-C #il LDHs-H k2%
SR, LIS, 3 455 om™ ARRFIEIETEME, XA T LDHs 5 FP 4 @45 & 12 I AU B
MK TP R RS0 P adR Bl LA 1 620 em™ S HuL RHIEIG R Hh 2 MK Sy F25H R B0 PR 3l 5 [ Y o
PL1 371 em™ S AREAEIGE A PRl SEU B ) (W 4 2l Ut B B [ 243 ] rPA AR R AR B 5 7. (v T 786 cm ™!
F1 644 e RFIEIEXT I T4 R A E A AR —48 JE— (M—OH Al M—O—M) IFRBIFFER . LB BT
HIIJ5 ) LDHs-C 1 LDHs-H MIZIAMEREE], RIS AR AE 1371 cm™ FlT 3 455 om™' ARG EIGIE R,
JEHT TC 43 F#1 LDHs ZEAH AR #.
2.2 AMRAE pH XIRMEEERYEINT

pH AR W 3], i ELS2 0 TC e K WO AT A2, 8] 5(a) AT 5(b) BoR T W00 1R
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200 200
150 - 150 |
E E
5 100t 5 100}
i i
= =
= X
50 F 50 +
0 ) ) ) ) ) o & OO0 Ao alinlle ) )
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
AHXSFE S (P/P,) A% F(PIP)
(a) LDHs-C (b) LDHs-H s b 45 7Rk
0.010 - 0.010 -
0.008 | # 1 0.008 F
a T
2 0.006 ,1 < 0.006 |
£ l g
Q ~
S 0.004 l S 0.004 -
S S
0.002 0.002 | >
T RN
0 1 1 m il | 0 1 1 e L 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
fL#2/mm flL#Z2/mm
(¢) LDHs-CfLiz 4R [ (d) LDHs-HfL{Z 43 i &l

3 LDHs-C 1 LDHs-H B9 N, BRB-BibfiSRehs K& FLIZ 2 7hE
Fig. 3 N, adsorption-desorption isothermal curves and pore size distribution of LDHs-C and LDHs-H

pH Xt LDHs-C 1 LDHs-H W[t TC B350 . - Iy
&l 5(a) FE 5(b) AT, B pH A93E /0, LDHs-C, i
LDHs-H *f TC %W fff i Y6 3% K J5 0k /)y, LDHs-
CTE pH N 7~9 Xt TC i W% Bff & ¢ &, LDHs-
H7E pH 2 9 B X} TC By R it ik B fe s o A
5(c) "' LDHs-C 1 LDHs-H (1) Zeta HL{7 0] %0, Fif
% pH B )in, LDHs-C A1 LDHs-H (1) Zeta Hi{v/
F1EAE 1, LDHs-C f95FH 50 7.9, LDHs-H
LN 6.6, JKIE TCIEZSRE pH 197484k I,

Pl S(d). TC i —ASERIIER, 2% A
5’%@&30 }J\ S(d) EJ%[I, é’ pH <33 HTJ‘, l)_t]}ﬁ(?éj\ 4000 3500 3000 2500 2000 1500 1000 500
TFLH P R RUR T, EELE T o e

(TC+) E@ﬁ;ﬁﬁﬁ, pH %] 3375 EH., m%%% 4 EMiEIfE LDHs-C 1 LDHs-H AY FTIR &

Fig. 4 FTIR spectra of LDHs-C and LDHs-H
before and after adsorption

FRER TR 2R T, DARMERS T (TC) B
A1E; 24 pH>7.5 I, LIEBHE T (TC) s
FIES T (TC™) JEaAEAERY tHnl A, FEsmBR s Ak F WA FAIRIIR B o ity B far AR, LR T34
i, R R

FeErpE . BEPESE R LDHs-C Zeta (V4 LDHs-H &, 5 TC*#H)% /17, 14h, i XRD. BET.
SEM Z3# ] Al LDHs-C AR RSTR R, RAEFRIREEH, R, Hik LDHs-C Xt TC MR T
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100 2 100 2
L §~?~% 120 PR/ 20
80 |~ TR {18 s T 18
116 o § 16 T,
§ 60 | 114 g SR ] 142; g
5 12 s ¥ 123
& 10 2 I Jio =
a0t 1, = w0l 18
& &
16 & 16 &=
20 14 20l 1,
. 2 ] 2
0 Az a1, . .
2 3 4 5 6 7 8 9 10 11
pH
(a) LDHs-CIE T
50
——LDHs-H
—s—LDHs-C

Zetaf1{i7/mV

-20
3 4 5 6 7 8 9 10 11
pH
(c) Zetarifi;
LDHs-H,

2.3 LDHs-C 1 LDHs-H f2E M

TCR RV i3 KU1 %

pH
(d) TOEA S5pHIE R

El5 E‘ANE pH X LDHs-C 1 LDHs-H IR TC BYS20R
Fig. 5 Effect of initial solution pH on TC adsorption by LDHs-C and LDHs-H

[ 6 y LDHs-C #1 LDHs-H %} TC AU EERCR, LDHs-C #il LDHs-H LA GILEE, 7RG
FYHRST T LDHs #k, HA i FERE R S, e A nizsox, BIp=Aedfr (e . hY). et
L RIS A AL R N TR A iR 3h, 24 HR3hE LDHs £, Wikhiag o, Sl TEM4 M 0,7, #r

W LA S 1,0 OV AR, -OH, TEIGPEYFR
(e~ h". -O, . -OH) MILFEWEAT, W71
() TC 7 F R4 E MR IF RN, I TS BB 751 -
A:BU. LDHs-H X} TC B FFHRE 1 b2 I ER U5
Rafnms, Sl T LDHs-H JGHEILFE R TC A
Se4E, WA e FAE . LDHs-C £t 4 ¥k
W Bt G I JS ATE SR A B W B e 90%, &P
LDHs-C Y kit TC #oe4s, 1EEIMNERETT
RO SCI R A, W BRI AT A R, Rk
LDHs-C 7E TC W KoK BRATSA % 12 R
2.4  WRBIHNIE

1) W B 5h F12%, & 7}y LDHs-C HI LDHs-
H X} TC s 1=, mE 7 %1, W 6 h

120

100

LDHs-H LDHs-C

S 80_7§ 7§ 7§ 7§
el
e

B
E 6 LDHs-C 1 LDHs-H IRt TC BY1EERSEIE

Fig. 6 Cyclic experiment of TC adsorption on
LDHs-C and LDHs-H
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i, W TC i5%F1ff, LDHs-C Fl LDHs-H X%} —+ LDH-HUfff it & LDH-HER%
TC 9 FB 24N 0 95.2% Fl 75.2% , LDHs-C X - ~- LDH-Citffit e22LDH-CLR N
TC W IR T LDHs-H % TC HIW 3R 2o A A0 A9
LDHs-CAHl LDHs-H X TC (V- 1 bt 42 23 51 g ol 7 P SANAN 1%
1924 mg-g ™ F1 14.93 mg-g ™', HATHLACHEIS HM g LA 1 =
LR TC IO T-GIHTEE (1439 mgg ™). 57 5 w0 f ANV INARER
LB TC [T B BERE (9.68 mgrg ™) & N AT 2
W BLVRBERSOK I AR TC MR 2 O AN A =
FLAT ol N 1

4] 8 4 LDHs-C 1 LDHs-H WHf TC fifi— Jﬁ 13

Y5 3 OB R — S sh S B R o LIAN 0
Z:E 3 jj LDHs-C ﬂ] LDHs-H n&l}ﬁ TC E@ﬁjj}%*ﬁ 0 051 2 ;E;ﬂ;/h 10 12 18 24

REZS%, i 3 7%, LDHs-C W TC #93h
FI2FRERIA R B R* KT 0.93, FAMEALIERAT
USRI Z . M S, s 1)

7 LDHs-C 71 LDHs-H Xt TC BIRFHENF15
Fig. 7 The adsorption kinetics of TC on LDHs-C and LDHs-H

HASRZH (R*=0.99) B iy ELfE 20y )y~ AR50 A i B (F 5 S S 420T . LDHs-H IR TC A2 it .
WEZ B F BRI LA B REREDY , RIZARHT A TC B B et I fhd . XTAO S5 SRR
TS IIURRER, SRR BT SR T A — s Jr=A .

_ 1.6 -
2 A LDHs-C A LDHs-C
L a = LDHs-H 14t  w LDHsH .
A R938 ol RN
0F > IR ’ ara
N ~-—e Lol R=0.99 w -
~ -1 S h T~ A —~ //A/
T ~ = T 081 L R>=0.999
& 2 N Sl <
) ~ % 06 f ol A
=3 R>=0.896 AN - 04| .‘/A'
&
-4t Ss 2l &
! ¢
_5 . n o . . . . ,
0 1 2 3 4 s 6 7 0 5 10 15 20 25 30
S RE [A]/h J B [Al/h

(a) ME—2 3l Jj2A iRl

(b) HEZ ) Jy 2y

8 LDHs-C #1 LDHs-H g TC B HELE
Fig. 8 Kinetic fitting of TC adsorption on LDHs-C and LDHs-H

% 3 LDHs-C 1 LDHs-H IRM TC MIEhFERISH
Table 3 Kinetic model parameters of TC adsorption on LDHs-C and LDHs-H

E—2 2 AR i o S pAE < S

gl - -
Gessesofis Gesiisifts K, R Geritsrin K, R

LDHs-H 14.934 7.492 1.005 0.896 17.995 0.067 0.996

LDHs-C 19.237 4.415 0.471 0.938 19.677 0.247 0.999

1 9 & LDHs-C i LDHs-H Wfff TC fyBoRi Ny S A A, TC fEKIA LR 7 2 B 56
1 BrBOZ M BN TR 5 2 BYBORfLIEZEY 1. 7 4 )XWt T LDHs-C F1 LDHs-H W TC Atk 4™
BSEL, HoE 2 C EASET 0, RUIPURINY BONZFEH] TC 7R L AW E R 2D RRE

2) WP 4EIR 2k . E 10 S8 T LDHs-C A1 LDHs-H W TC W45k, % 5 & TC 7 LDHs-C #
LDHs-H AW B IR AR R & 280, i 5 A1, TC 7€ LDHs-C Ml LDHs-H B W F SRR 75 &
Langmuir #1 Freundlich #%, #2¢REIIAT 0.95. LDHs-C W[t TC HAFA Langmuir S5 FHEAY, 3
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W] LDHs-C Xf TC fy Mz B 7 o 500 5 = I BfS 00 L bhec e
PR IR LS 5] . Freundlich 4RLIA 1o} A LDHsH o #-% 2" "
Hr, Un 2y 1.04 16T 2 FoR%E 5. 1 LDHs-H 181 J a
W/t TC B454 Freundlich W F4ARAFAY ~ 171 //-/ /,/K'/
3) W BfF % 7 2% . LDHs-C il LDHs-H W2 fff :z ol R0 ' ,,/A'/’ R=0.944
TC W1 2803 6 R, RIFNRIE FAG c Ll A
{727 LDHs-C il LDHs-H W TC fyid Fi J2: 47
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Fig. 9 Intraparticle diffusion kinetic model of TC adsorption

on LDHs-C and LDHs-H
%24 LDHs-C 1 LDHs-H WMt TC BIERIANI 5S4

Table 4 Parameters of the intraparticle diffusion model of TC
adsorption on LDHs-C and LDHs-H

B HE20 B
% ff$ 751
C Ky R C K, R
LDHs-C 13980 2376 0993 18569 0205 0.726
LDHs-H 10999 1.681 0943 12972 69906 0.944
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Fig. 10  Adsorption isotherm of TC adsorption on LDHs-Cand LDHs-H
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Table 5 Langmuir, Freundlich isothermal model parameters of

TC adsorption on LDHs-C and LDHs-H

Langmuirf& 7l Freundlichf& 74
AL 55
I b R n K, R
LDHs-C 23255 0.07 0.984 1.04 13.77  0.957
LDHs-H 68.03 0.12  0.986 0.58 8.44 0.995
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Table 6 Thermodynamic parameters for TC adsorption on
LDHs-C and LDHs-H

MRl 77K AG/(KkI-mol™)  AH/(kJ-mol™)  AS/(J-(K-mol)™)
298 -21.52

LDHs-H 308 -22.81 16.98 0.13
318 -24.10
298 -23.69

LDHs-C 308 -26.14 49.28 0.24

318 —28.59
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Fig. 11 Schematic illustration of TC adsorption on LDHs-C and LDHs-H
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Effect of preparation method on adsorption properties of Cu-Mg-Al
hydrotalcite-like compounds

CHENG Aihua’, LI Zhi'? LIU Xiaohe', QIAO Liang’
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Abstract In order to investigate the influence of synthesis methods on the crystal morphology and adsorption
performance of hydrotalcite, and solve the problem of difficult regeneration of adsorbent and easily causing
secondary pollution, Cu-Mg-Al hydrotalcite-like compounds (LDHs) with photocatalysis were synthesized by
the coprecipitation method and the hydrothermal method, respectively, and the prepared materials were
characterized by X-ray diffraction (XRD), Scanning electron microscopy (SEM), Fourier transform infrared
spectroscopy (FTIR) and other methods, the adsorption of tetracycline hydrochloride (TC) was investigated. The
saturated hydrotalcite -like compounds were regenerated under UV light. The results show that the adsorption
performance of LDHs-C synthesized by the coprecipitation method was better than that of LDHs-H synthesized
by the hydrothermal method, their removal rates of TC were 95.2% and 75.2%, respectively. The adsorption
process of Cu-Mg-Al hydrotalcite-like compounds conformed to the quasi second order kinetic equation and
Langmuir adsorption isotherm model. The saturated adsorbent could be regenerated by 30min UV irradiation.
After 4 cycles, the adsorption capacity of TC on LDHs-C could still maintain over 90% of the original.
Keywords  hydrotalcite-like compounds; adsorption; tetracycline hydrochloride; hydrothermal method;
coprecipitation method


mailto:cah_cheng@126.com
mailto:cah_cheng@126.com

	1 材料与方法
	1.1 实验原料
	1.2 吸附剂制备方法
	1.3 样品表征
	1.4 实验方法

	2 结果与讨论
	2.1 吸附剂表征
	2.2 溶液初始pH对吸附性能的影响
	2.3 LDHs-C和LDHs-H稳定性
	2.4 吸附机理

	3 结论
	参考文献

