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Optimizing processing technology of vacuum calcination for alum
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Abstract: Objective To optimize the processing technology of vacuum calcination for alum. Methods The calcined temperature,
calcined time and material thickness were selected as investigate factors. The driage, content of aluminium potassium sulfate,
minimal inhibitory concentration, NO concentration and relative phagocytic rate of cells were used as evaluation indexes, the
weighting coefficient of evaluation indexes was determined by the mixed weighted method of analytic hierarchy process (AHP) and
criteria importance through inter criteria correlation (CRITIC). The parameters of processing technology of vacuum calcination of
alum were optimized by Box-Behnken response surface test. Results The optimal parameters of processing technology of vacuum
calcination alum were as follows: The pressure of vacuum calcination alum was 0.1 MPa, calcined temperature was 199.798 C,
calcined time was 9.345 min and material thickness was 1.424 mm. The alum calcined under these conditions was white in color,
honeycomb in shape, light in weight, easily broken by hand, no crystallization, without "dust", * top binding", "around envelop", "dirt
bottom" and other phenomena. Conclusion The processing technology of vacuum calcination for alum is studied systematically in
this paper. The optimized processing technology of vacuum calcination is reasonable, stable, reproducible, with good quality of
processed products, which can be used for industrialized production.
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Modified Eagle Medium (DMEM) gk 35 (&
100 mg/L #H &2, 100 mg/L 46 &H %), BT 37 C.
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FERRETTA My, BREERRE A M2o FE R
IKE=(M1—M2)/M1. A T I EE R E A, K
IK R F K BRI o Ji /K B A SRR 7K 362 1 it
K (£ 43.04%) .

212 WREHEENELY BAMZ 039, k5
BEFRE, 7K 20 mL VARSI - e e 2 i
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(0.05 mol/L) 25 mL, Zi# 3~5 min, %, h—
e~ L mL, FHERR E R (0.05 mol/L) i
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FHRIAR IE « BT+ 2 DU 2.8 i 2 ¥ (0.05
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RAW264.7 #iiffd, wEAMMZEH 5X105mL,
FL 100 pL #5096 LA+, I E T 37 C.5% CO..
TR B 26 N 1) COL BEFRAE G 7%, A4 Ml BE
G, FERIARTFREE, IMAAPURERE N 0. 125,
25. 50. 100. 200. 400. 800 pg/mL [¥] DMEM k%
TRV 100 pL, [F]A 152 8 25 1 ) B ZH AN BH e e B 2
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ERl RAW264.7 A A7E 5% R4 B 4 MR AL,
LI EE 3 K.
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FRIT 96 FLIEFRM, FFAEHR Griss BRI & Ui B ik
ITERAE, THE NO KR
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RSR) SRS 773, BOM A K
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HREFTHRAIIIN 100 pL B2 AR IR0, A% 4
ANEAL, K20 he BRasEIXTHRALAh, ALIIAZ
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FFR 200 L, FEARF. IMABSER-TC/K OB (11D
YH IR 200 /oL, 4 CEREIIR, EtriX 570
nm AIOEE (A M. IFiHE RSR.
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EE (A, BRIE] (B) FRERE (C) MNH
Ak, % 1. 00 -1 [ 3 KPgfis, DABKEE. B
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F] 0.1 MPa, Ffi& M8 e MBI A It ) ik AT B
i, MHLRER 3.
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*1 AT E4%R (n=3)
Table 1 Test design and results (n = 3)
TR e=t AIC Bimin  Cimm  Rkiboe  mrenit RICIRRE - NOWE
EOHI% JE/(mg-mL™1) (mmol-L™1)

1 200.0 (1) 10 (0) 1(-1) 83.90 95.50 8 5488 89.98
2 192.5 (0) 12(1) 41 82.41 95.52 8 5477 84.31
3 185.0 (-1) 12 (1) 2(0) 81.73 94.11 8 5472 90.08
4 192.5 (0) 10(0)  2(0) 75.26 91.77 4 5471 84.81
5 185.0 (-1) 10 (0) 4(1) 73.63 91.28 8 5471 80.35
6 192.5 (0) 10 (0) 2(0) 81.42 94.37 4 5467 100.21
7 200.0 (1) 8(-1) 2(0) 78.08 91.27 8 5470 103.96
8 192.5 (0) 10 (0) 2(0) 83.11 96.28 4 5473 105.04
9 192.5 (0) 8(-1) 4() 79.45 92.60 4 5476 104.77
10 192.5 (0) 10 (0) 2(0) 83.73 94.69 4 5478 109.89
11 192.5 (0) 12 (1) 1(-1) 81.91 94.83 8 5506 89.87
12 192.5 (0) 10 (0) 2(0) 84.69 95.40 4 5478 96.48
13 192.5 (0) 8(-1) 1(1) 82.03 94.33 4 5467 100.00
14 1850(-1)  8(-1) 2(0) 83.47 96.25 8 5472 104.43
15 185.0 (-1) 10 (0) 1(-1) 81.91 94.32 8 5460 92.52
16 200.0 (1) 12(1)  2(0) 83.74 95.58 8 5466 109.46
17 200.0 (1) 100) 4(1) 71.07 88.76 8 5466 104.80

# 2 CRITIC AT EMNEE XIS REIE

A CRITIC VA E INE RECE MEBM A G2 . 0 sa=

Table 2 Relevant index data of calculating weight by CRITIC WAHPOCRITIC/Y WAHPOCRITIC) WAHP e7v AHP V15[
HH WKL filgds  EAGIE  NO RSR B RE, wcrimic F7s CRITIC iETHRE OB R 50,
fabx HERE REIRE KE T EABAKL . RS R RAUITE R E

S 0289 0278  0.393 0.226  0.315 WREE. NO M. RSR 5 TSRl a B E 2504
Ri 2684 2671 4498 3.696  4.326 #°~0.090 1. 0.078 4. 0.466 6. 0.1059. 0.258 9.
Ci 0776  0.743 1767 0.836 1.363 (4) ZEA TN S R LA 2Bl RHZ CRITIC
W; 01415 0.1354 0.3223 0.1524 0.2484 7. AHP 32 & AHP-CRITIC E-& A28 2 A =
R 3 IBFRRRXTEL BN F WL SR R R
Table 3 Priority matrix for comparison on index pairs
OD fi Ji /K EE TRERER AT & SR AR B o VR B NO ¥ 2% RSR Wi
FIKFE 1.000 0 1.1000 0.4400 0.916 7 0.6111 0.144 7
e & & 0.909 1 1.0000 0.400 0 0.8333 0.555 6 0.1316
B I AV R o7 R 22727 25000 1.0000 2.0833 1.3889 0.3289
NO 1.0909 1.2000 0.4800 1.000 0 0.666 7 0.1579
RSR 1.636 4 1.8000 0.7200 1.500 0 1.000 0 0.236 8
REOHRIR G R AT LR G VR, GRaTE=[( WREEEKIE) XNO WA E R %+ (RSR/RSR # K

IKEGIK L B AR ) X 2R /K ZEA R R B+ (AR FR 4
B RMRER A S B N E) X BRI & B A R
20 - (5 I AV T o 2% o I 40 T o R A K
1) X AR AT o7 B LA R 4+ (NO K JEE/NO

8) X RSR R EE 22 %] X 100, %550 4.
2.2.3  MaMHARLEZE R AR AHP-CRITIC i
E IIBUE AT B A R B R EG 25 SR 34T 25 AT

4%, 2 Design-Expert VV8.0.6.1 #E X} 4 & PE 4 45
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F4 TEMBCELZGETEDER
Table 4 Synthetically scores of three difference weighted coefficient methods

RIS CRITIC AHP  AHP-CRITIC |5 CRITIC AHP AHP-CRITIC |5 CRITIC AHP AHP-CRITIC
1 952080 954064 951171 7 967510 96.7948  97.4125 13 90.8228 90.5810  90.7131
2 916497 919012 91.3031 8 985484 985803 98.6158 14  90.4636 905034  90.906
3 90.6282 90.8213  90.9658 9 86.2516 859574 86.5389 15 922062 923722  92.3538
4 98.0241 98.2575 98.6434 10 97.4235 97.0833  97.3745 16  96.5349 96.5246  96.6537
5 836747 83.9510 83.4793 11  94.8062 95.0027 94.8595 17 934055 93.4235  93.8525
6 96.8890 96.9725 97.1312 12 96.7675 96.8997  96.7051

BT IR Z e EEME, FERIHEAE, 2l A
5 DR 25 (1028 LA FEORHRBE ) T 255 Ml ) 4 v 42 S i
7 gt P, R A v A e 1 i T ] A PEAR iR [
R SR, M E RS T2 34

me RSB 5 5 R R BT RA G S, SREE
F£: OD (MaRifE) JH—{E=97.69+3.17A+1.031 1
B—2.23 C—0.204 6 AB+1.90 BC+1.84 AC+0.154 5
BC—1.68 A2—2.03 B2—4.81 C2, H1# 5 A%, iZ%fi
A P=0.0011<<0.01, #MEE; AW P=0.0716>

0.05, TG, U B SAE -5 T 2 T8 L
(AL FE RN A] A5 5, DR M2 AR 7R ] ) Sl A A il A%
il VAR ) & T2 S B TR Y o AR 7 b 45
B, IR B HTREE ) P=0.000 5<<0.01 54k 5
FEf) P=0.003 8<<0.01, HAMWEEMEZER, Ui
B ) o )5 A PR o ol P ot T L) % T2 R
W 25 5 B R P S R R IR A LN 5 )
BHERE 2 AR P<<0.05, it B4R} B o) ik
JE B (L 46 T2 B R 2 5

R"5 HENHER
Table 5 Results of variance analysis

ERKIE PR HmE BUr F{H P | ZRKIE P HEE BT F {8 P 1
eit) 280.760 0 9 312000 14.0600 0.0011| B? 17.3200 1 173200 7.8100 0.0267
A 80.2100 1 80.2100 36.1600 0.0005| C? 97.500 0 1 97.5000 43.9600 0.0003
B 8.4300 1 84300 3.8000 0.0923| #k%E 15.5300 7 2.2200
C 39.9200 1 39.9200 17.9900 0.0038 | ‘R  12.3800 3 41300 52400 0.0716
AB 0.167 5 1 0.1675 0.0755 0.7914 | 4Rz 3.1500 4 0.7870
AC 14.480 0 1 144800 6.5300 0.0378 | K&iZ% 296.290 0 16
BC 0.0954 1 0.0954 0.0430 0.8416| R? 0.9476
A2 11.900 0 1 119000 5.3700 0.0537 | Rad? 0.880 2

% FHl Design Expert VV8.0.6.1 22 i mji i 4t 5
HA T 2 NMRZE A EAER T 3D fhii &
ke (B 1. 3D M E A, YrklE
(14 T T 8 R P At 1k 5 4 et o ] gt T A2 4
W FEE s A ) P ot T A A P52 5 ot ik 1] gt T
AR ZE 5 A K. AR, SFma&EN
WA, 2 WRBC R 5 Mot ok ] 58 A FH A
1102 5 Al B P 22 ELATE Y R B il B [ 5 et I
FERI A HAR R 3

R, AT i R R AKCEIE R Y, YRR B R
M ot 9 s 4B 1) L PR okl 46 2R e K i SR A
AR 2, PLER G TR AR PN FR AR LI I8
1B WL B R £ T 208 0.1 MPa FIIE T R, 1

HIIELFE 199.798 °C, B [A] 9.345 min, Y1l
1.424 mm, ZRAEVFSHE N 96.816.
2.3 HEIZWIE

X AR L ATIE . B 8 Se bR = 10, 1A
BISIF T 22808 0.1 MPa IR, JBHIE
192.5 °C, XA 10 min, #0KEHEEE 2 mm. 7EL
A N EATIRE, BT &R AIE, SR IR
6. AT, ZREVEMES AN 97.131 2. 98.615 8.
97.374 5, BT TRINME , Ui W% & T ZRE  WIAT,
MRIEZAIR AR, W B LS T 24T
JORIAIE . 45 BIR, 1% L2 SEPREF R iE
AT, BmBAE S T2 S R E . B
B R MG
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Fig. 1 3D diagram and contour map of interaction between factors
&6 IZWIEKIELER
Table 6 Results of processing validation

i iK% TREREHRES %  REIMERERE/(mgmL )  NO KE/(mmolL?) RSR/% Zi&FE
1 81.42 94.37 4 5467 10021 97.1312
2 83.11 96.28 4 5473 105.04  98.6158
3 83.73 94.69 4 5478 109.89  97.3745
P 8275 95.11 4 5472 105.05  97.7072
RSD/% 1.18 0.88 0 0.08 3.76 0.67

3 g JE DA A= 17K

IR R I 24, 2R AR R M
RS, DLRRARHAS RO, JFH 58 “ IR sioe”
ST (HAE, G IBESR Z IEI T E 24,
EAF RSB A7 B S TR 2 BIRE . O 1 A1 2K
il FaR I, PR R 2B AR S A 2R A
e 2040 HEESEBOR A T A al, JFES T
MR Ho, TR R R T RERL A
XA O MR NI R i 2O TR 2k
MR, R T HETNE, R TRA T
FIDLERI R, s bt o e A 7 AR 1) BAT R A
T, Rk, O T L BB LA S UOR B
WR TR, AW RT AW TR E, 30t
IR B AL TS H0HAT 1T RGRIAL,  PAE

HEARE TR, VBB B S L BE I () A
YIRHE FE IR . BRI, AR SISO 15
AP 1) 3 R O M L REE B e ] L R ek JE gk
1T TR . TFIET, R 7 ARUE L6 25 S HERG 4 AN &
FEE, AHEFE R Box-Behnken i 5 [ 23k AT 5256
Wit AE G541 . Box-Behnken Wi 3 i 43 47 2 K44
ZIE AR — AR R AL, 18 BT
ARFEXFP RO R B R R, DLEERA 13800 %
TH R A, ZOTE O 2 A T 2R
L RIS T2 i, RIS 1T s s
24 R, ASHTSE K A Box-Behnken Wi S ] 73
MTE R R VE B LA ) T 247 T4k

HILFE E RN KAI(SO4), 12H,0, Bl E
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b o] DR S A0 25 SR B A AT 20T, 1T 2 Fa b 2 18]
FEE—ENZHAEN, 201605 AR S &A1
Prigbr AL BEAS B DA 55 B R 2 R AL,
i BN AN FHRR A AT 5. HAT, BUE
IRV 768 EMER A VP52 AHP 2R 4)
M. CRITIC iE&5IS200, Horf, AHP JZ IR HTi2:
AIE— B FR R BRI R0 T 2R {Hag,
2T BN E SRR e 56 R, IR
SR, Ao AE R EWEER . CRITIC VW]
TR RS B, A9 5 BALS TR AR ] 1) F2
KFR, JOHAEHZ Ml T2 g A —,
WANIE G4 1%iE. AHP-CRITIC B & InAE: N 45
A T ARIEBIEAGERR A, AR R E R B E
PR RIS, S G Hb X 5 B A5 B PR UE SO s 3 50 4
B, R E .
B Ja, EARWFFRISLIEFE R, RIS 5
[ EAE LB N A 2 LIS, HENNZ A5 1
W A FH AT e S AR BT 8 SRR I AE G . (R,
TEASKRIB T, A EXNZEE M 5 AL 25 384E
FATE IR A AT B9, AR IR Al Bk — Ptk
HBLR B T2
FBAR ALY FRAREAEF B R
2% 30k
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