F2oEE 1M A S Vol. 29 Iss. 1
2012 4E 1 A CHINESE JOURNAL OF APPLIED CHEMISTRY Jan. 2012

ERREERUITERESESNLBETTZ

AT REA AFA FFE
CHASUET RSB Lt 100029 ‘PILLTRRSEBE  #9% 710600)

# OE CRAERA B, 28R a I R HE bR , 8¢ T Rk U0 & pH A S5 I3 R S o B[]
FRFFrBERRIE AL TR, AR T 25T :NaHCO, 5 Al BE/K Ry 5, pH = 11, J i i &
7 80 °C, S REBT AL 3 h, GRS % 22 4R A I AL R AT 1) 65 % $2155 5 76% o

KA IEZRE T ATERR , 2R A

rPE 4. 0611 SCHRBR RS : A S :1000-0518 (2012 ) 01-0084-06

DOI;10. 3724/SP. J. 1095.2012. 00057

AL BRI A 4 T A0 A TS JURE, R SRS o B S A 0 A 7 AT AT 0 g AR A s A ™ T
SR AR AR T ER IFURHER R i S RN R R (BR/RERE AR LU IVRTF 7)), i G 5
S EE R IR T 4 B B, © S BUFORMA S B2 TG o e 78 4R FE 2R R A
AL ER LA AR BR BT RS B S e AR O SRR AR SRR R DR B [ A A Tl T SRR R Y
AHTBZ—.

M E& S8R £ A A R BE AT ARG o ] LRI 1, 1T AR AN 207 4 P 25 B Y
B e R B 2 R R R VA YA Ay Y BB A AT 7 48 B A AR AR R, ks
B R4 b U T IR IR SR TTAEAE 1 1) U A R A e AL SR AL AR IR RS D U 15
RERFFEIR I AR, AEAST FRAG IR o AR5 AT R IR0 - 22 iR - i A - T,
TERT BRI B A T ] 2 22 B BE A0 DT DN T S BRAT R R AR 15 B0 1 19 20, BT A IR T YR 00 3 ) P
Sy A B 10 £5 80 ) 22 S A 2ot it — AL RO 3B ] A5 S SR pk A

I FAAFF PR AR A 2 000, TEAT RS0 1A W rh i 1 pH. (B 2 Pt AS AT REAS ) S AL R TIE
T VS A 32 1) 22 B R A A0 Ay vl ) 7 g D0 T S B0 R AR 5 4 0 8L B R 2 (1) ~ (3)
N

AlCit + 40H == Al(OH); + Cit’~ (1)

AI(OH); +2HCO; + Na®" —= NaAl (OH),CO, | +2H,0 + CO;” (2)
SR T FEECR

AlCit + 2NaHCO, + 4NaOH <= NaAl(OH),CO, | +2H,0 + Na,Cit + Na,CO, (3)

TERTERBR FE VA I TR 22 B EE A1 DUTE A8 BONE i RE A0 2 AN 20 3R 1) AP AR IR BR TR A It P 1 2
AL(OH) ; 52) INABRIR SR B T IR Il 2240841 (NaAL(OH), CO, ) PLTE . DRI, B I S AR BT T2 LSS it
B pH EL SO B A L% S s i) 258 DR 2% SR AT AR SR A I Z BT A B AR o il Tk e i
AT LA PR S, I e AR R M DR 38 22 WA AR 6 A LT PG TR L, DR AT b B AT IR B 2
IR 22 M ERAT AR BEAT AL AR AT e (A 2 2

20110221 Uigk ,2011-06-01 f& A
T i B EAUHTR B H (JD0907 )
T RN : R , B 20457 ; Tel :010-64445917 ; Fax:010-64435452 ; E-mail : chenym@ mail. buct. edu. en; #F55 )5 1] : b FifL 2



514 PRIKAEST : IR ST Bk L fAT R IRIE A A i A = T 85

1S

1.1 {LEEmikF

FE YK VA B (MR ST A Fe A BN 1)) s RI-TDL-5 A HUIE 3 & 20K 25 B B oML (TS8R T 4>
BTG B 1) 5001 B3 B o hBEFEBL (VLI5S 3T Ak 1 e S 3888 ) s PHS-2C BURRFE T (g
HLAYER ) o

AR AR RSN E AL £ e Y 2 TR A AN A AR R A BT 4R 5 1 mol/ L A
R RV AT BT 2l R A = S AR AT B ¢ (AL) =1 mol/L n(Al):n(Cit) =1:1 [P RR R
VWL
1.2 XBRIHE

PRI A (1) NaHCO, AR F = VB, in A I B0 1 Fs W K 4,60 Cok i n#k, (i 5 72
Oy #E 50 mL 1 mol/L AFREIRES (ALCI) R, /- A i A NaOH. [ (&85 75 pH {8 )5 55 A
W= rh o AEAETRK IR B pH E Y ALCit V2R 220 N E) NaHCO, i, Bt — g B[R], beiff
JEEHRAT 0 B A A B, B B . B0, FHZRIBK 2R Dk A B 43 B U 1 1 (0 T DE A% R B SR 1L,
80 CTHEAN T FRE . SR EDTA/Zn® " 48 53R R 05 A3 HT = i FR AR o i T T e A%
1.3 BEEXR

T B AR S T RHIN AT \NaHCO, FH & | ALCit 35 W01 pH B SO0 3 RN IS [8] B
25 R 3R % 52 1y 2 A 238 1 5 i e 4 B A (e A P S o 2 31
1.4 E3RWIET

T B R Z AL SN A L, B T R =K IE IR SR, e T A N ZEZ S B E R, 1
FE T ARARH RN 251

2 iR HiHE

2.1 BERIBERRITE

2011 Ao WFFE A B, K ALCE R INE] NaHCO, #9 H , aT LIS 125 i 47, 5 Tid 98
(9 [T PATIE 5 115 Sz oK, oK NaHCO, 3R i 21 ALCie 39 P A 2 A9 J2 R T i B8 9 A o B FL i
PUANTE = Hy T PR B e e ), SRR 0 T o 2 B PR 5 B vy, AR DI S22 8N R A 18 A%, i
JESEFTRRIR BRI WA A A5 S A% 4 2 A K, fie 245 2R H B A EDREAR BRI 22 B A0 41 DL 5 TH
NaHCO, J# i 2 ALCie b, A 1 AR U B 18 21— e (BN A 2 %, eIt S H 22, 3
R Z T FURDRAS SN MELUE 0 o R, 72 DU BT 5T R, 59 5R FRDRE AT A58 IR 50 1 80T 1 20k TR S 4
I B I

2.2 mmEAMAE YR a(NaHCO,)/n(AIC) 2 1.2.3.4.5.6 H1 10, F745 BR 43 7 I 1Y
pH = 8, S N 80°C, SN E] 8 7 b, 73 5] 5 4 e A 3 S SR AN 1 s ANIET 1wl LA iy B
NaHCO; 55 AICit FE/R LRI I, Fr BR 5 I B 2 (O BR RE S LI 22 R A I SXDTE ok . X—BIR
FEE AL P S AL, AR TS R P A BRIR B A n] BEAEDR R A AT R IR AR I T 5 I R AL T o
SRR, DRI AR 1 U 1) B B

2.1.3 apAtmgmisids) pHAL  PUCTA WP RBR B WY pH E8 7 ~ 13, YR n (NaHCO; )/
n(AlCit) =3, SN 80 °C, SBIITa] g 7 h, Z5 5 NP 2 frzs o AT 2 nTRAFE i B AT B AR v I
pH ELA3E I, FP AR B 1 B 22 IO AR REAS LA 22 B0 A1 I SRTTE ok, 7 pH = 13 Z8 R 1, SRk RiA
F90% FeAv o FPIRPR BRI IR IR IE B iy , MO A T ALCE [ ALCOH) ;- p#% AL (20(1) ), AT fie 2 i F- ity
iR AR Bl SRATHE 2 I 2280800 o SR, PR IR E IR R IR R T R 1Y 2 pH > 11, T BH AR K
BN, LT LRG58 A PR 2R S A IR BRI W ) pHL {EL



86 N AL o 5529 %

100 100

80f /
/ 90

< 60} / 8
§ / é sof
o 153
£ o E
sk 701 .
L L . . L 60 L " L
0 2 4 6 8 10 6 8 10 12 14
n(NaHCO,)/n (AICit) pH
BT BRIR U T X TR IR B8 e AL R R ) B2 FPERRAR R0 B pH (X R PR AR A 1L R
Fig. 1  Influence of the dosage of sodium bicarbonate iogAl]
on the conversion of AlCit Fig.2 Influence of the initial pH of AlCit solution on

the conversion of AlCit

2.1.4  BEBE PR B4 Bk 50,60 .70 .80 90 195 °C,n(NaHCO,)/n( AlCit) =3, ¥
FRERVAIY pH =8, RNIB RIS 7 h, 58T PR AR (e A2, G5 N1 3 BF7R o 224M R A0 AT s g
((2) ) JRER N, B B 7 T BE 18 T 2 AS ) T 22 80 BR A AT H (ELEE 70 ~ 100 °C 2 ] )2 1% H RE
AG B BE Hed /N s 1%, i F ALC ZERRPE A 5P A 85 o ALCOHD) ;- 18 S B A W i, DR L 166 24
5 TR AT ) T 1) 22 AR A T RS . S AMERIE T, ARG BORT S R N B H A e
177 Bt 2 L BE P T S AT R AR e Ak R B o (EUJE:, X Ny it B 4 80 C LU, A Ak J LT AN P38 o, AR 4
S5 X B TR S B I 7 AR e T I R 245 SR 40 T, 3 s b T R S A R TR T A 0 40 0 ik i
(o

80 80
— 70+ /'
60
X S /-/.
S = 60r
2 S
Z a0t z
£ § S0
201
/l 40_
0 L " " L n 30 L " Il L Il Il
50 60 70 80 90 100 2 4 6 8 10
Temperature /°C Reaction time/h
B3 BNl BE XA AR IR G0 5 AL R B R ) B4 B[R] X FFBRR 40 B AL Y 5 i)
Fig. 3 Influence of the reaction temperature on the Fig.4 Influence of the reaction time on the conversion
conversion of AlCit of AlCit
2.1.5 gopurE  FH s RS 2.3.4.5.6.7 A1 10 h,n(NaHCO, ) /n( AlCit) =3, #FFEEFREDVE

B pH =8, SN 80 °C, BEATIRIRIAFEAL R, 45 R ANE 4 Prce IET 4 ol LA L, B Bz i
) ) JiE AR AL AR AR B4R 7, 102 1 AT IR SR A R 22 B EE A ) SOk 22 AP s, DR T ik 81 e
it FO I T
2.2 EXRBRHELERSH

SRR Lo (3%) IE5C3, 45 4 B PRI R S 2 L , IR R S0 A FTT 4at \pHL (1L Sk 88 A0 S B B i) 45
VU ZRAE =7 EXS PR R AL R AT o TN 3R 50K SR 2R 5 1 22 20 A L 5 22 50 #2033
k1 ~3%3 Fn,



514 PRIKAEST : IR ST Bk L fAT R IRIE A A i A = T 87

x1 EAZRKFR

Table 1 Factors and levels of the orthogonal experiments

Factors
Levels (A)n(NaHCO;)/n(Al) (B) pH value (C) Temperature/°C (D) Time/h
1 2 8 60 1
2 3 10 70 3
3 5 11 80 4
x2 EXHABERSHRESH
Table 2 Results of the orthogonal experiments and range analysis
No. A B C D Conversion/ %
1 1 1 1 1 15.20
2 1 2 2 2 43.36
3 1 3 3 3 64.93
4 2 1 2 3 37.36
5 2 2 3 1 53.28
6 2 3 1 2 59.78
7 3 1 3 2 59.37
8 3 2 1 3 55.70
9 3 3 2 1 63.19
K, 123.49 111.93 130. 68 131.67
K, 150. 42 152.34 143.91 162.51
K; 178.26 187.90 177.58 157.99
ky 41.16 37.31 43.56 43.89
k, 50.14 50.78 47.97 54.17
ks 59.42 62.63 59.19 52.66
R 18.26 25.32 15.63 10.28
x3 HAESWE
Table 3 Analysis of the variances
Source Sum of squares Degrees of freedom Mean squares F value
A 500.00 2 250.00 2.70
B 963.21 2 481.61 5.21
C 389.81 2 194.91 2.11
D( Error) 184.92 2 92.46 1.00

Remarks: Fy 55 (2,2) =3.00, Fy 4(2,2) =9.00.
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Orthogonal Optimized Synthesis of Dawsonite
from Aluminum Citrate

CHEN Yongmei* , ZHU Junli’, YU Zhanglong*, WAN Pingyu*
(“Faculty of Science , Beijing University of Chemical and Technology , Beijing 100029 , China ;
" Northwest Research Institute of Chemical Industry ,Xi'an 710600, China )

Abstract The conversion of aluminum citrate ( AICit) to dawsonite is the key step to the alumina process
named “AlCit-dawsonite-alumina”. The reaction conditions including the dosage of sodium bicarbonate, pH,
reaction temperature and reaction time, were found to be related to the conversion of AlCit. Orthogonal
experimental design was employed to optimize the reaction conditions. About 76% of AlCit was conversed to
dawsonite under the optimized conditions : NaHCO,/ Al molar ratio of 5, pH of 11, temperature of 80 °C and
reaction time of 3 h, comparing to 65% obtained under preliminary experimental conditions.

Keywords orthogonal experimental design,aluminium citrate , dawsonite , alumina



