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4, RESBBRIBARNSGEH IBBEATREHIFRSLR, BEIL KK 163413

HWE.: UREIREAGESMKREEKESR (LDH), &4 X HEHMH (XRD), FB R kig
(FT-IR), a7 B MM (SEM) MRE-E#/AH (TGDTA) REHF L, HRT 4% LDH i ®
SRR N¥., GREY, MK IDHRLIBREEFANER. YRS MBEE 410~527 K8f, #Hk
IDHAEXRERMAMBEREEK, HAX WD HETEAIBEOLBEL Avrami 8B 1 HBEE
604~768 KBt, 49k LDH Brucite 2 EBE, CO:* U CO, BREH, HESBINFFRAI=BTH
BRI B Jander .

*x@7: KiRE; FA¥: HSB NE; RE

hEARS: 0642 RRARIRAS: A

K#EA (LDH) B—-FEBERUEEAEFHL, E—XREEREHWHFEITNME. HER
gt M (I Mg?t, Ca #1 Zn®t %) i M*T (dn AP R Felt %) RABATIEERHT E®R
., ERAREMNHEFELERMER. RS KBEEERE. BREBEFALREMZE A
BRI, OGRS ES SSRGS DA R B, R, BT, SR
K. BRAAT. #k. BRURRERPEFEAEE RONAE S, RIERIOFRHED,
49k LDH LB A8, HRBEE, BERABETFMESRKEN, BREWEHR, ERHES
EA4RELY. B TRHEHASEESY, RARKWLREMBILESW, FERM. AL, HR
RAKAHESEFEAT MORARRE . Ak, REHAYHK LDH HH{SEEBANEE. BHAE,
g% LDH St 8 A 7Ll NaOH # Na,CO; HUTIEM 41448 LDH £, AXRUREN
RN H %6 LDH B f@sh H¥MEBRLD. ZTEURENTIEA R K LDH, S4HE-ZHH5F
(TG-DTA). X §T&f7i4 (XRD). M EHAHRAIKE (FT-IR) MA#HHEE (SEM) SREFE,
R T RFBRIBE T %848 LDH GEEHMRURE, SrHRLI@0E, FETRSHED
HRR,

1 LI H

1.1 #53 LDH $i&

HEREEHERE. Mg (NO,), - 6H,0 #1 Al (NO,), *+ 9H,O, MABKEH 250 mL ZHFKH=
DR, H=0RMET 105 CHEB+F, BABHE, ERINHE/DRE, 7E100 CTHEAWL, U
RIEREMREE RESRE, KBEBpHEBTESE, FEFEXERHE, THEAHRS&EN
B HEEAM LDH), SRIGHIE, HBAE~YET 100 CTFT4# 18 h,

WRBEH: 2010-02-24; #1TEHE: 2010-08-01
EHEM: B Kk (1982—), F, ¥+, BEWRER; F H 19%3—), B, WA, #HiRBE KA. E-mail:zhenfang@xtbg. ac. cn
E2TEH: EEEEAMREARARBEHEE (2003AA214061); PEBEEMINAF LREE N MEHE (KSCX2-YW-G-075)




310 ERNIBSTE 20104 8 A

HEERMNFERN:
CO (NH,),+ 2H,0—=2NH,*+ CO,*"
(NH,),CO, —=2NH; 4 + CO, 4 +H,0
NH,+ H,0—NH,*+ OH"
CO,+ H,0—2H* + CO,*"
20H™ + z/2C0,>" + (1—x)Mg*t + zAP* + yH,0 —[Mg,-,, Al (OH),](CO;),,, » yH,O
1.2 REHE
R A7 B DT-40 B TG-DTA Zr{ a4k LDH Bt &, £ N, HF RE20 ml/min),
FHEE RSP F125 10 K/min 1 20 K/min; ki H 43 % D/MAX-3C 24 & XRD {3 #7440k LDH &
kg, X 5% N CuKa, HE 40 kV, B 30 mA, H#HERN 2 */min; RAXE PE A
Spectrum One B # FT-IR {{#47 IR 2347 (KBr E R #), BWEVEE K 400~4 000 em™; RAH AR
FrRIKS JSM-6360LV B SEM (Ui RIER, RESHPES. 0 nm, KESSPEL 0 nm,

2 ZR5iHR
2.1 BIBBEYN LDH MG
2.1.1 XRD F1E

R R E T A2 a94%Kk LDH 9 XRD B 0E 1, W5, MEREREAR, (003) SEM
SHERATBAN, SR KT 773 K B, AT M A, XREHTF (003) RERE LDH & ik
FRERERN, MEGRBREFS, XERKMKMZEEHKESR, Brudte ZREEE, A
FRHBEF CO,Y B CO, BRE N, HEREWIHE, AT (003) REEHME. HE 1 ETL
B, ERBEEY 423~773 K&, (110) SEMHISELEES K. P4k LDH ik &RET
HPIEEELARBE. IS, 20 743, 46 “AbUE TEREIGBEIR BE M T/ . XL BB A i — BB

©15) 110}
773K
)
ok s D M

523K
523K

423K
623K
323K
773K
L " A 1 L 1 L n L

10 20 30 40 50 60 70 4000 3000 2000 1000 400

26/° Wavenumbers / cm”™

B 1 NEGEERE TSR LDH & XRD & ¥ B2 FRBEREET% LDH & FT-IR K%
Fig. 1 XRD patterns of LDH calcined Fig. 2 FT-IR spectras of LDH calcined
at different temperature at different temperature

2.1.2 FT-IR FIE

ARBFEEETHRB YK LDH f FT-IR B LA 2. A, 495k LDH £ 3 300~3 600 cm™!
AL R . 3X 2 B IR B K B S Rl AR SRR AR Bl — OH B E ¥R 35U & . T LDH iR i
K5 COS T SME, EHRSNBE L A hAKE—OH K, TREHBRLEEET R, RUEHGE
BHERERMAKS CO WERMERBEL, BRMKER, —OH MR T KR EZ /. dE
KA LEL, BERBREA, 1 660~1 720 cm™ HYLLAMR W e 2 B8/ . X JE i Tk XA R
Wi R RE G EKME MRS =4, MREREAR, EXBIEEKEL. X ETREFIRE
M GRFEEER 773 K 8f, EEZSKRUGEFIREE, RERSBERS) AH. CO 7 # 34
W U 3T RNk LDH A BB 78 Dy V1, HMEPRIER LR 623 K B, LDH # 1 270~1 650 cm™
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B R e B 2 T BE, $iB3 LDH 7 CO Wi, XEH TRERE ST —EMEHE, CO 7 L CO,
Bk, RERTLUAES, YBHEERE R 523 K, f£1620 cm™ Bl —/ BB RS, XEH
B CO* B v WBIEA 4, UWHRBE/K MKV AET CO* BXFFRENM T,
2.1.3 SEM #fF

ARBRERE T HERY%K LDH ) SEM £ R WWHE 3. A& BEEE N 323 K&, 4§k LDH
ZRENEREN, HEWH—; BEREFER23KE, BEREWEIEG, BEREWES, BHE
REEEHEE, BEXEHNTREREN; BEBEN 23K, EREBESEHT B, HXK
LDH EXRHSHERBE, FLBERMBREWHEE, BEREN 623~723 Kb, BREWILFRE
WK, XEHTHEREREAR, 99k LDH ZREBRMKEKR, Brucite ZHEEE, H#AHT
CO,*" LA CO, B H, 44k LDH RREWEBBE I HBEBEXS 773 K &, 44>k LDH 2
REWTEEIA, 848 LDH BHREH, REHRE. SEMERELRS XRD 1 FT-IR RIELE R —H.

Al 123K | : 523 K B3

K3 AFMBERE T 4% LDH i SEM 452
Fig. 3 SEM images of LDH calcined at different temperature

2.2 WX LDHRASBIERNNEFRE
AAFBLEIBE T 94k LDH # XRD, FT-IR fl SEM T 4l, R I BT HEHREBEMRER
. WEZEFRAK LDH M #0HTE, KA TGDTA BT Msh %t E X 45k LDH %
323~773 KBS RAT I RN BET S, HFMA TGDTA, XRD, FT-IR f1 SEM %R{EF B4
ek LDH g RFRE® . R, KWREURI N FESH, HEH 3 2R,
AR TR OR#RESYRB BB %R,
A (s} —B (s) +C ()

XF: ANKEA, BrRABEREGEMLY, CH CO, Ml H,0.

da _

AH: a b HAYRAKIHERE; a = My —M)/ My —My) 5 My 355655 85T BLET R
B; My RAMERENTE, BREAHEMNMRMEE; M A HZSHORE;: & IR ER
R
R ERFH () SHINEBE (T) BXRTH Arrhenius TR :
k = Aexp(— E/(RT)) (2)
K E A NRRIEHIET, ENRWELRE,

Sohmsman g p— L
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MaX D MK (2) T8

_Bda _ A _E
ol yar = % TRT )

n da - J AR n da -~ -1 e
R (2 A, [T 5 TRk RR, a0 ST T e, st

BRIFH N BRI R LR
ARFEERTH TG-DTA ML ILE 4, # WEE - # 5 0 P R H 3 2 05 8 WS % Xk [14].
ME 4 A5, 7E410~527 f 604~768 K B TG lHREH B EH, XY LDH EXH I REVESR

FRMHAENI RIS 2B, RIBE 4 QR F 0[BT, BRI E
A, RERRLE L,
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Fig.4 TG-DTA curves of LDH calcined at different temperature-rise rate

R1 MK LDHASBINESY

Table 1 Thermal decomposition kinetic parameters of nano LDH

Ry? E/ Ry? Ez/
f(a) A Az
=10 C/min g=20 C/min (K « mol™®) =10 C/min f=20 C/min (k] « mol™")
0.5a"! 0.956 0.937 197.3  1.5X108 0.976 0.970 302.5  7.2X10"
—1/In(1—a) 0.962 0. 986 153.6  8.0X108 0. 986 0. 989 278.1  1l.1x10M
1.5(1—a)¥2[1—1—a)¥/3] 0. 986 0.972 155.6  3.4X10° 0.991 0.989 227.3 3.9 108
1L.5[Q—a)13—1] 0. 966 0. 854 1041  4,4X10¢ 0. 955 0. 990 241.6  1.3X108
1—a 0.992 0. 986 87.3 7.3X107 0. 889 0.917 269.2  3.6X10°
(A—a)[—In(1—a)]? 0.997 0. 993 92.7  6.5X108 0. 966 0. 854 114.7  2.2X10¢
(A=) ~In(1—a)]?? 0. 987 0. 806 76.8  5,7X108 0.914 0. 944 246.9  3.9X108
2(1—a)V2 0.976 0.970 101.7  7.3X10M 0.910 0.939 307.4  7.9X10%
31— )3 0.939 0.990 98.3 5.6X10° 0. 886 0.993 287.3  1.3X10%

Note; The data of R12, Ej and A were obtained at the first phase (410—527 K) and the data of R22, E; and Az were obtained at the second
phase (604—768 K).

mE1TH, B—HE, ERARAEERT, 1n[j—(£—d)“—d,—r]-rlagae§m%q:, ok e B 0T 4

FEH A —)[—1In(Q —a)]* AT ML, b8 LDH £ —MB MBI ER S REILZL
Aurami FF T, B fla) b (1—a) [—In (Q—a)]¥?, HEif1ZEERN.

4
da _ pr) = 6.5 X 106exp(—%

5 Y1—a)[—In(l—ad)]?

BoWE, ERFFHREET, [T @3RI, p2 10 C/min b, RN

PEFBHXL50—a)* [1-U—a)]; K 20 C/min bt, HEEKEUETERRI 30—, &
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AHR, REEMEEFRLSQA—¥[1-1Q—a)*]. BAT#E, LDH £ KB HomyLE
FESHEY BIRTE SR Jander KRB, KB 2 HR R,

da _ B . 221X 10°
= kf(a) = 3.9 X 10%exp( “%T

dt
2.27 X 10°
RT
%4& XRD, FT-IR 1 SEM RAELE R A, BEEE X 410~527 KB, 442k LDH % —HrB#s
BMARERERMKMZREEK, HROBHHZFFTRAIMINZMA Avrami BT . BERE
604~768 Kif, #5K LDH 55 [ BR 4% & Brucite Z A58, [T CO,» L CO, Bk, H
R N T BRAZEY BIRFE X R Jander T,

3 & it

a) BB EBERFAR, 499k LDH A d(003)F1 d(006) & ZE# I 4, HEHAE T CO,* RN R
MEIR, BREGHWIIE. 99k LDH ER LR E N 410~527 K Br By, #0 M K X R TR KHZ E 4
&K, HPSBVEFSENAZNL Aurami TR T,

b) 44X LDH ZE/RRIB N 604~768 K BrB, 4% Brucite Z 8, [ CO2 LA CO,
Eikd, HROBIHEGE =8 BERIE XK Jander FE,

) . %(1—a)%[1— (1—a)3]

= 5,85 X 10%exp(— Y1—a)i[1= (1 —a)F]
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Thermal Decomposition Mechanism and Kinetics of Mg-Al Hydrotalcite

Deng Xin' Fang Zhen' Zeng Hongyan® Liao Kaibo® Zou Dapeng®
(1. Biomass Group, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223, China;
2. School of Chemical Engineering, Xiangtan University, Xiangtan 411105, China; 3. Hunan Jianchang Petrochemical
Limited Liability Company, Yueyang 414012, China; 4. Daging Drilling Engineering Technology Research Institute
Drilling Fluid Company, Daqing 163413, China)

Abstract:  Nano Mg-Al hydrotalcite (LDH) was prepared by coprecipitation using urea as precipitation
agent and was characterized by means of X-ray diffraction (XRD), Fourier-transform infrared spectra
(FT-IR) , scanning electron microscope (SEM) and thermogravimetric-differential thermal analysis
(TG-DTA). Thermal decomposition mechanism and kinetics of nano Mg-Al hydrotalcite were also
investigated. The results showed that the first phrase (410—527 K) was due to the dehydration of
loosely bound water on the surface and in the interlayer space and the mechanism was conformed to
stochastic equation of nuclear Aurami ] . The second phrase (604—768 K) was due to the removal of
hydroxyl groups in the metal hydroxide layers and CO; generation resulting from the decomposition of
CO;%™ presented in the interlayer space as charge-balancing anion, and the mechanism of thermal

decomposition was conformed to three-dimensional diffusion spherical symmetry Jander equation.

Key words: hydrotalcite; kinetic; thermal decomposition; mechanism; characterization
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Lanxess/Gevo §1EEYMTETHESFRITE

HEAHHAFERETH Lanxess CHEFFHEDRA A= £ N8 Gevo B F 1000 Fm£L, X5
ERAEMATELTRASFTH S GRTEE, BRATIRFTHOHFRS (AFTARKSHE
EER

FTHBEFETERALREE, AohiTAHA RN, hALE, Gevo R A LFAEEHTH
A FTY, Gevo fr Lanxess XA AR R F K, BETEHEKEAEZRFTH, BV EAALBAKRL
L, BLLECASRETEMFAY, B, Gevo R M AL 100 Fgal/a A THTREELREEK
F, GEEFATFHERDEH LN St Joseph 3 RA A LEEBAIMARE, Gevo N8 A KIEE, AiZ
ARABREEAFLHBEELATAYTHATITN, GevoMAS THIZLRAT —HAATESRT
HAFOBIRBZLETCHOER, EFRA S HLHASEILHERATETRG I, HHKEn
AERAARLF LI TAETHG R &R, % Gevo 23 5, BASF, DSM, Wacker Chemie A
A Dupont 28 LLEF X AR FRF BB K,
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