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Drying Kinetics of Basic Magnesium Carbonate Nanoflowers Based on
Thin-layer Drying Model
HE Chang-bin, WANG Bao-he
(School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China)
Abstract Drying kinetics experiments of basic magnesium carbonate nanoflowers were
performed, and the drying curves, the drying rate curves were obtained at different drying medium
temperatures and different materiel bed-layer thicknesses, respectively. The experimental data of
drying kinetics for basic magnesium carbonate nanoflowers were treated with thin-layer drying
models, then the drying kinetics equation and parameters were obtained including the drying

_ Mo M (- In M)

equation M« = exp{~{kr )(’],the drying rate equation 4 , the drying rate

k=Am{—a0+c¢)

RT ],Lhe drying time index 7 =1.738, the activation energy of
interface evaporation E, =16.521kJ/mol, the pre-exponential factor A =7214min-1 and the

experiential constant G =29.900 m-1.
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1 SEREs

UAKEAGERRENRR, ARAYOTRENE HBARREAKTER", Bt
TR NELR.

L1 ARTFHRA R LT BT 22 1145 2 38 th 2 0 5

HAZMEARREAKIEEBVFIREELA 4mm, HRBL 35mm HHES, BRETE
MRBE S H A 804 100, 120, 140, 160°CF, BAXMPBINE | R8s h¥ELRE
EY, GRB—ENHEERERORE, HAERARIEENIE. BEER KRN EN
ZieHE, RATUBIHARTENREE TRABRERKREN TIRGR N TR ER L,

12 ARYRKERE T TREZNTREZHARE

HEAORARMBRAKILEG S ALK EEER 4. 5. 6. Tmm, HRH 35mm 4
B&, ARBAXRBINE | FIRTRINELREET, EFTRAREEN 120CTF, §
(81 R — R 6 (A B 4 S ) SR B, ELBUHE B R BT 2 0 1k IR B & R BB (R LR 2,
RATURB A FYHRE R FRARKEAKEN FREXNTRERHL,

2 GRSt
2.1 BAKBREMKICEGHINGHE KE

RATFENRAE FAREMEKEEET % LR BOTEAS R (BEREES
¥ mF 1 MR 2 Fim. TR, RAHSTRESREORARRSIKETEL L SHE
J&, KERMA, "i& 75%~83%, FHLN 19%.

A1 FRFRAMEBETSREHS Gt KA4F
T/C 80 100 120 140 160
/% 75. 4 7.0 75.8 81.3 82.8

A2 FAWHAREALTE RS GREKSE
L/m 0. 004 0. 005 0. 006 0. 007
wo /% 79.3 78.0 78.3 80.6

2.2 WARRGEHKIEN TR NFE ML

M) FEFRTREETROT RN ERE

B 1 HE 2 S SIREVRKREBE R dmm RITRAFERY 80. 100, 120, 140, 160
Tht, BARREPKENTRALNTRERBR. WE 1 TR, TRME (BFR) 1
BEER, TReTEBE THROAKMNMAZER. B 27N, BEFRNT REENER,
BARREFKIENTREREK,

(2) FRAVHEKERETHOTRH N EHE

B3AE 4 THEETRMRBER 120CTF, MEHKEEE R 4. 5. 6. Tmm B, B
ABRRENKENTEMENTRERME. AE3 TR, ERELEERNELT, BE
YRR BEEN A, TRNESEE, TRGENHEBEK, HE 4T, BEYEKEE
BRI, RABMEAKENTREREL,
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BHIFRERER THABREARENTRALE B 4TRAREETHARRRAKENTRES
e
HE 583, B2 584 #THEE, TURRTERNREENYEKE RN EA
BBRSEAKIEOTRBLNTREERHROPEAEMALL

23 BABRBEMKENTRIERTRERTE

RAXANEETRAE (BRMEIFHR ), FHE | 0E 3 #TR, &R
% 3 fim. @R 3 AR, Page A, BIE Page HA (1) RIBIE Page #% (1) MK H

MERBEHHTFHER? & R} Bgr, BI9HENTHERMSE &k RMSE, #1R/b. &

i, GAMRMEREERIBEERESE, ERGE Page 812 (1) HHERX (1 fEH
BARBBEMKIENTRSE, FhlkBIRARMEAKENTRERETE 2) .
FIFEREr WERERE . THEAER

ERARK R} RMSE , R: RMSE ,
BRIy EER 0.952 0.078 0.952 0. 079
ki g Xk 0. 993 0. 027 0. 992 0. 031

Lewis 1% 0. 965 0. 093 0. 967 0.097

Page 7% 0. 995 0. 025 0. 996 0.022

P

BIE ag; ha 0. 995 0. 025 0. 996 0.022
P

BEPageBRE | o6 0.021  0.997  0.019
(I

Wang 2%
g&] 0.993 0.031  0.991  0.037
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M, =exp{~{ke)'] (1)
n~1
-dg" =M (~In M) > (2)

24 WAKBRENKRTE TR NZSEOHE
#2 (1) BEFABHETRER 3) .
In[~In M,]=nink +nint )

R (D) TR, In(-InM,)~Int HEHXR, BFERRETREERATENR

BEURAAAZEE TR nfkE, RERUR 4IRS AR BR4WRS TR, FH
A RBERKEEEN n HOEBAK, Bk, EXBATFE{HE =1.738.

£4 FRTHRNAREETRILERn{E
T/K 353 373 393 413 433
k 0.013 0.018 0.025 0.034 0.041
n 1.582 1720 1.763 1.763 1.775
RSAFPHABEE T LA {E
L/ 0.004 0.005 0.006 0.007
o .
k 0.025 0.021 0.019 0.016
n 1763 1767 1.769 1.742
HEANEK S TUEH, BARREAKENL ANETRMREET BX, £5

WHREEE L BX, FEMEL SEET Xk OBBRFEL MK 4D ~ (6) F
w0,

P 4
k=Adexp ( y7a ) ( )
E,=E,+E, ®)
el B aof 2458
R (6) FEHUUPAE, TURHRK (D .
'y
lnk=h1A—§-7'—,-(l+CLL) ™

BR () Th, YKEEETE (4mm) B, C, WK, Ink 51T WR#H£E,
HENXAHENE S Fin, XBEYINA, NABBIETET 4=7214min".
UFRARRERE (1200). KEBESEN, E, Y EX (5KEREETE), & (1)

FHH(8), Mink~L HEHEXR, WA 6 iR, ATIHF E,=16.521kl/mol, C, =29.900m".

= .—L_E'CL (8)
In k (m,q m_] ECL

RT
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B5 Ink~yrfIXEHe M6lnk~ HEFHR
25 FRABATREEFERMMES TREN LR

HERBIIENET 4=7214, FEXRELREE, =16521, ZRFEHC, =29.900,

RAFER (6) FAILIAEHTRERESL MXRR, BATRHAEH =1 738 TR
BREMEOLER (6) RAFER () M Q) 5, RAHTHHMARBRERKEN
FRABATREENE, KRMESERELSNER OREES, WOy, W) B
6 TFETHR. NE6RRT AUFH, FHESETREREBLES.

%6 FRTRARBE THTHRES, Moy, 4

T /K 353 373 393 413 433
Su, /% 13.9 141 192 232 14.7
Spw!% 233 21.7  17.3 15,5 24.5

I (Mn), '(Mn):

He KA HFHRE, K G | FTREXFFHRE

040

1 (%)

7 HE—MRREER FHLRIE.
%71 FRREEE FHTNRES, M4, 4

a0 FhRc ARRE, Fire AERE, n AR —TRAREE (R

adq'm

L/m  0.004 0.00 0.006 0.007
5

So0% 192 121 140 12,0

Syw!% 1.3 172 15,2 16.0

3 4%

(1) REYOIRRESRENRIABRENKERELZATHES, KSRRER, F
¥aTik 79%.
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(2) BARBRBAKEN TR HEERERRA, TRNARBELEH, WHKSE
ERW, TREE&E, TRERLH.

(3) RAMETRHARABBEMARMBEIKIEN TR BN M, = oxpl—(kr) ], T

dZR =M (- InM, )7 FRESERENABLERE.
(4) THREREUN, | Mp[ —Evgnc‘Lz]. FRETEIEH n=1.738, REERE
RT

LEE E,=16.521k/mol, #EFIEF A=7.214min", ZR¥%C,=29.900m™.
fAeiEm

A—353E Fmin”; RE—FRTEN RRE T AL B ARL
C,—BR%Hm’; REEFT
—dM, /4t — FAHE min' RMSE, — R RAIK K B BT A4 05
E,— WG, kJ/mol; TEs
E, 5 ME O mor ;;_A;SE, —RRFHRAREE T RS
E,—REEREA mo ; e
k—TFHRE % Smin"; X —HEHAENSNTFEELE
L—YIR R/ Kgkg's
Mp—K5H, Mp=(X—X)/(Xo~Xp; X, — YR HHETEE S Bekg":
n—THrt EE A X, —FREROBATEEA Rigke;
R—= 4% %ol - KY'; t —F 40 [8)/min.
R —FAKEEE FASHNR AR
BT R
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