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y = 10238 — 33.5%; — 64.7T + 0.17% + 0.1x, T — 0.7x,T (35)
AL A R EE R 90, Te%. " MR BT,

6.3.2 C4 BIBUENEES

FIH bt a s (34) , 107 LR d H AR RIS Y, SRR Y C4
Wi,
1) RETR: C1 BRIGELHLEHENME TR, . x. x5, x4, T-
2) BAFERM: HEREM 4 Bl
max y= 11787 — 27.7x; — 77.5T — 172.8x% + 0.172
+3.7xx, + 0.1y T = 3.1x,T + 482,424, (36

3) SR 5B AR SEE A S A LR A b iR R TR .
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DCo/Si02 FIELI K :

33 <x; <200 (37)
@UAP HIFTE 210K

33 <%, <200 (38)
@Co MEBELIH:

05<x3<5 (39)

@7 BN EL W

03<x<21 (40)
O EL W

250 < T < 400 (41)

i ERiR, Xb C4 MmN T
max y= 11787 — 27.7x, — 77.5T — 172.8x5 + 0.1T?
+3.7x3x, + 01T — 3.1x, T + 482.4x3x,
33 <x; <200
33 <x, <200
s.t.4 0.5 = x;E5 (42)
03=<x4=<21
250 < T < 400

6.3.3 350 BT ¢4 HRBRIERN L ER

T 3RS 350 JE LA T ENANREH & REE B MR R0 EAE B, 2
AR E AW N
250 < T < 350 (43)
[F] B RS IR AR T 350 £ R U C4 dE i = IR A Al .
max y = 11787 — 27.7x, — 77.5T — 172.8x% + 0.1T?
+3.7X2X4 + 0.1X1T - 3.1X4T = 482.4}(3.?(4

33 < x; < 200

33 < x; < 200
s.t.{ 05=x%x;<5 (44)

03<x, <21

250 < T < 350

6.3.4 HERMXLESIT

R, F A HREgERENTES U ERREBEAR, &
MER EATEA, M Matlab B0 DA EREELBAT SRR, 182045 R0 T RFR:
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£ BALERE
FRA FrTE0

SEEE S50 LNTEE | £%EE 350U TEE

Co/Si02 BImE | 167.625 200 96, 67 100
HAP I E 200 200 100 100
Co MEE 1.96 1. 67 1 1

oz EgmnAE]| 0.8 157 0.93 1.8

RE 400 349 400 349

C4d fHIE =R 5719 4648 3491 1000

B ER&E, BESAT, 4 BERESL, REEINDZEM T LR
BEEE. Co/S102 MEMHAP MEZ VAL 1, RIAER—ERELT, 4
iR ERE R SbEREE = 1 MR 50, 19 ¢4 Hlew=EmsTFI,
HAFRAEIE, FRIMEEREREFLR.

6.3.5 SERMEE

WRIELRER, U EIEMCL HEREER ST, Co/3102 1 HAP AiZE
BLERIN 101, BEHEFRATN Co/Si02 F0 HAP B ELF I iTfE B 48, XHEL Co/Si02:
HAP=1:1. 2:1, 1:2BF, 350 B TR C4 1HIEE7E .

L]

B0

s
=
T

wa
L=
T

20

BEAEA Eor 4k 5

B 5O E RIS Sk R LR RE
WEE FE, BFI7F Co/5i02: HAP=1:1 R/, C4BHEEEHEE, 7F Co/Si02.
HAP=1:2 B, C4 HIEHBEHRBE, 56 3. 4 S LHERF, WANERE TRIE
AR ERRTE .

6. 4 [a]zE A 7 HrigaR
6. 4.1 HEHNSTE 1

ZF 634 MR RHM C4 BRI Es E, BIMEZT—HELR, F
IIER A R RETRNE, R AR T FRHELTIEES N 33mg SwtkCa/Si02+

15



33mgHAP- Z.FEW FE 0. 3ml/min, ¥REELE 375 FF, SEIG/r BN EIX —%A4E T O3k
bR C4 IG IR BRI, 2ETSRAG CA4 IHIEIICR, SR g8 k1T Lhgse, DA
R0 HL % 5 R

6.4.2 HEMELH 2
HAE R (T 2 AW R, ST AT, R SRR AL A i
RO . R, SRR, 76 400CRIAFIRI RE:

AT F20 77 R/ I R R
14 EWTIE G X H IR BRI R

Hr @9 BEEZA | HFE AN BEEZA
1 A2 29871. 27 12 A9 ~4267. 43
2 A3 18357. 35 13 Al2  —4454.00
3 A4 13481. 36 14 B2 -4628. 11
4 Al 12538. 42 15  Al3  -7167.78
5 AT 5669. 26 16  Ald  —7636.73
6 A6 2887. 66 17 B5 ~7882. 61
7 A5 2730. 45 18 B4  -10562.74
8 B7 2269. 73 19 B3  -11827.19
9 A8 1658. 44 20 AI0 -12929.70
10 B6 -1783. 26 21 ALl -12996.47
11 B1 -3327.95 ¢ / /

HR AT, A2 AL J K,  HLAE 400°CHIAZIR E L. HEH
FEELXS, BATRIUE H Fréh AR T 3G A2 2078 400°C IsE0 4, PRI ERAT
Bt a4 A2 H7E 400°CHT[OSZIR IR, FIFIUE S Z s, sk
PER R T iE R ICR N A -

6.4.3 1BINSIE 3

HRAE 6. 1. 4 5 H ) L B2 AL AR B I 8] 48 10 B TOR B FRATTRT DA SN 1E L B2 ek
R E I R PG ORI /N, R AFRE 1 29. 90 AR H1 24 350 BEIS AR i [H]
C4 I e R IR ORI, HOS B R s

LS Al R T R
2000 50.0
1800 45.0
oo \;\ =
1400 35.0
1200 - 3000

1000 25.0
800 20.0

600 15.0
400 10.0
200 50
0 0.0
20 70 110 163 197 240 273

O CAHRI R ol £ AL A (%)

Bl 6 ZEREEUERS 4 WRITLE
e AT R BLAE L S8 J A T 5 C4 IR 5 SR A 2 BN 8] 22 (ka5 A0
[, FRBE S 8] 018 K T o
MR S SRR A, SR B A — 5 A 0 JTARIE R, T
T R S AL T (20, 2731 XTI, ZWEREAL AR AR TR, BILIEAT
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A DAHEWT AL (] X TR) [0, 20] Z 18] — 52 47— I ) Al 2 BR S SRIB B B K. R
i LSRR R C4 Ml iR At ta sy, BeAlTnl DATTINME 2 B He Al RI5 31
RAEL AR P 220t RE A C4 s Je AL I8 B B KA

I ASRANT ] AR — S8 —— I R v 524 350 PEI 45 5E 1 IR AL I &4
0720min P ZBEHALZE R R/ N5 FIR %) C4 Wi IRIE B e, #RINE B2
BRI R AL SR C4 M R

6.4.4 HEINSLEE 4

76 AL AL G, A 90mg A sehd, H A EAL A A, JFEE 90mgHAP
XAy, TiEES A, RO SCRb AT HAP IR S . T2
W d e — s EN, OB — AL, MAFA558: 50mg
1wt%Co/Si02+ 90mgHAP-Z FEIK 1. 68ml /min.

HHT HAP T ZORIE T B & 88 F 2 16, 1R Jor B0 R JE £ 4 [F
Iz, BARRUARELL HAP (K. T A MR RA TGN LI5S, I0UERe TS A A oehd
SRACE HAP M 2 BB Gl £ CA IR AL, 1 o KR/ IMELL IR A, Ut
ZELIG A R R IS B .

6. 4.5 1EHNSCIG 5

FRAE B — PP BT 4h O, FRATT AT DA P 4 A 7 406 A RS kL 77 R4S
FIRIH S, 258 A12 5 Bl #1 A9 5 B5. RNEIH Excel %X FiA2H & f 58 3
T8t o fr:

A125B1 2. EE AL 3T EE A12 5B1CAIS IR IE R AT HE

a5
40
35
30
25
20
15
10
0
250 275 300 350 400 250 275 300 350 400
—(12 e—F1

—A1) —C1

E 7 A12 5B1XHEE

A9 5B5 £, % A9 *jB5CA%

J/

& 8 A9 5 B5 xttbE
B EE A, MREAFIES A12 5 Bl AR T RARKIER T, HEE
FEN EFE B1 0 CA M IR B MERg 5 T AL2 [ CA IRk e, 2B, C4 4%
IR IFE R K ZE R HRAEMEALFIA A A9 5 B5 1, A9 [ ZEEEEAL AN c4
IIRIEFRPE I AR T B, ULIH T 28k 75 s s2 36 7= A 2 .
FEA@ R, AT AN A A, (HESR T AR S5, 48T LR
PSRl E AT CA4 R &, ARSI iA 25258 B 1.
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+. BRI SHET
7.1 ERMNGES

1. AXE LM SR SR E SR AT A E 2, EEdES, 2% 7 hH
PLE AL AR I .

2. W ZRERFALE SRR RE logistic A, & LB MBS KIRE A, A/
B B TN 5 T B

3. A T RERERRGT S AR S, BEMEIUbR E T A FHE LA
o RE T AR A

4. BANERABERT ESHA07E, Al Aot i R i AR A, X BL4Y
Hrit Al I S AR A

7.2 BRI S

1. —RERME. IREHEREA N EA BN c4 iR kR EMER TSI L R,
A E -

2. WHMER ca MG sbE AR =Y O BB Geit 4

7.3 {RBIAg R

A RZ R B CA ke A FAR T M B R AT IR, 25 R B E AR A B A
REATHERR, e at.

7.4 {ERVEOHES

AN FEE VR R T Z R S AR, W EEX S
AREFEBEN SR - ENSEME, R BRI E. KRMAERKE
SRR TR . LLEATE ) Logistic M KAIRI R 5) 1, SEAIMESR,
EEHET B TR . AT TR A i RO S AR o 1) R &

I\« BEIER

[1] ZEEeH&TEE KR B KEE RS 2018

[2] —3& Guerbet RMIEFEMAIEFEHEM A, HMBEE LHE ILERMALLEK
2 2018

[3]3k¥. BREREREEFEZESITEAGERHERLEG N #EEI5
BFFE, 2010, 07:94-96.
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ZEELE

100 Logistict A i 100 LogisticHL 5! il 100 LogisticH A fi#lf
60 5 60 s sa:
50 3 % 50 § 50
B w m w e B o wm w w B w m ow =
B2 B3 B4
100 Logisticti 31 P 100 Logisticl & s 100 Logistickt & Fii# o
507 g 60 :i sa:
50 é 50 g 50
* 10+ } T: ¥ ’
250 300 3‘5’; 400 4 250 300 ;5); 400 45 250 300 ‘3:‘; 400 450
BS B6 B7
F 3% 3
el - - 1AL " .
e ZREFALR Logistic Jif2 " LHEFAR Logistic Jife
HE HE
® 83.6511 ® 193.8208
Al n= 83.6511 - A8 | X= 193.8208 -
(1 + ( 507 - 1)6 0.031!:) (1 + ( 63 _ 1)6 0.01575)
® 743814 ® 327800
A2 = 743814 - A9 B 327800 -
(1 + ( 70 _ 1)6 0.0459[) (1 + ( 5T _ 1)6 0.0183t)
® 142.5954 o 64.8473
A3 | XW= 142.5954 N ATOR g 64.8473 -
(1 + ( 57 _ l)e 0.0183[) (1 + ( 03 _ 1)@ 0.0321[)
® 94.8479 ® 93.0086
A4 = 94.8479 - All b= 93.0086 -
(1 + ( 7 _ 1)6 0.0346t) (1 + ( 02 _ 1)@ 040345t)
® 656050 © 80.1882
A5 nS 656050 F ol 2 [ R 80.1882 -
(1 + ( 148 i 1)6 0.0096t) (1 i ( 12 _ 1)6 0.0265t)
® 188.0317 o) 263.0618
A6 W= 188.0317 B A3 | X = 263.0618 -
(1 + ( 134 _ 1)6 0.0148!) (1 + ( 13 _ 1)6 0‘0224t)
® 97.9227 ® 130.7842
A7 xno= 97.9227 - Al4 | M= 130.7842 -
(1 + ( 197 _ l)e 0.0162:) (1 + ( 55 _ 1)6 0.0223t)
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i3 5

fEALTIS & ,
%%‘J CA IR R WEmE
Al Vg =— 0.0021T% + 14227 — 190.8 91. 60%
A2 v, = 0.003 1T2 — 1.646T + 234.7 98. 03%
A3 v, = 0.335T — 81.36 98. 49%
Ad v, = 0.232T - 53.9 93. 08%
A5 v, = 0.224T — 56.22 94.41%
AB Yy = 0.0023T2 — 1.301T + 188.5 93. H8%
AT v, = 0.186T — 44.54 93. 19%
A8 y, = 0.241T — 57.07 98.31%
A9 V, = 0.258T — 60.21 99, 46%
Al10 Yy = 0.0007T2 — 0.397T + 59.04 96. 46%
All Vg = 0.052T — 13.31 97.68%
Al2 vy, = 0.205T — 48.21 96. 36%
Al3 vy, = 0.168T — 37.09 97. 55%
Al4 Yy = 0.0010T% — 0.506T + 66.61 99. 90%
EALFAE % h
%}” C4 IRk v A2 AR
Bl y, = 0.242T — 57.65 97. 01%
B2 Yy = 0.245T — 61.74 96. 89%
B3 Yoy = 0.0005T%2 — 0.178T + 17.5 94, 26%
B4 YV, = 0.00107T% — 0.544T + 79.89 97. 22%
BSH Yy = 0.145T — 34.15 96. 14%
B6 vy, = 0.195T — 4691 96. 93%
BY y, = 0.236T — 57.21 99, 02%

AL FH R 42 MatlabR2018b

1

W Bo ol s

I
N oo

LR E N = IR R

x1 =[250,275,360,325,350];x2=[250,275,300,325,350,400];
x3=[25@,275,300,350,400] ; x4=[ 250,275, 380, 325,350,400];

yl = Y{1:5,1)7;fy2=¥(1:5,2)";
new_x =250:25:4066;
p1=[1;
pl [p1,spline{x1,yl,new_x)}'];
pl = [pl,spline(x1,y2,new_x)'];%=IkFE&MAE
for i1=3:5
yi=y(:,1i)";

pl = [pl,spline(x2,yi,new_x)'];

end
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for i=6:16
yi= Y(1:5,i)";
pl = [pl,spline(x3,yi,new_x)'];

end
for i=17:21

yi= Y(:,1)7;

pl = [pl,spline(x4,yi,new_x)'];
end

CA IR = Wk F il :
x1 =[250,275,300,325,350];x2=[250,275,300,325,350,400];
x3=[250,275, 300,350,400 ] ; x4=[250, 275,300,325, 350,400] ;
yl = X{(1:5,1)7; y2=X(1:5,2)";
new_x =250:25:400;
p2=[1;
p2 = [p2,spline{x1,yl,new_x}"];
p2 = [p2,spline(x1,y2,new_x)'];%={RFE&IHE
for i=3:5
yi=X(:,1)7;
p2 = [p2,spline(x2,yi,new_x)'];
end
for i=6:16
yi= X(1:5,i})';
p2 = [p2,spline(x3,yi,new_x)'];
end
for i=17:21
yi= X(:,1)7;
p2 = [p2,spline(x4,yi,new_x)'];
end

BEAE AT AL
data=xlsread( ' C:\Users\HD\Desktop\C\[fl{F 1.x1sx");
subplot(7,3,1)
yll=data(1:5,2);
yl2=data(1:5,4);
x1l=data(1:5,1);
plot(x1,yll}

hold on;scatter{x1,yl1l,'b")
hold on;plot(xl,y12)

hold onj;scatter{x1,yl12,'r")
title('Al ffbiil#HE ")
subplot(7,3,2)
y21=data(6:10,2);
y22=data(6:18,4);
x2=data(6:198,1);
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16. plot(x2,y21)

17. hold on;scatter(x2,y21,'b")
18. hold on;plot(x2,y22)

19. hold on;scatter{x2,y22,'r")
20,  title('A2 fE{bFIHE")

21, wEERAHE

=
A

LB A THE AL 5 Logistic A7 (Fl4 20 AfETASRE
function g = population(x,t,pt)

g = x{1)./{1+(x{1)/2.87-1)*exp(-x(2)*t));

end

t =[25@,275,300, 325,350];

p =pl{:,1)' ;% FEFE{k 22

t = t-240;

x@ = [150,0.15];

x=1lsqcurvefit( population’,x®,t,p )% A RECRE R (xm, r)

SO0l Oy UL S 00 (I

10. p@l1 =population{x,t,pt);

11. plot(t+24@,p, o' ,t+248,pol1, " -r*')
12.  title{'Logistic ZEHLEE")
13.  xlabel{"BE");

14. ylabel('ZFE#FEArE");

15.  legend( ' SERREUE ", " EIBEUE )
16. {EERBmHMER.

17. t1=256:25:600;

18. p@2=population(x,tl-240,pt);
19. plot(ti,p®2,'*-")

20. title{'Logistic fEEITAMIE ")
21.  xlabel('#E');

22,  ylabel(' ZEEF{hE");

fif=% 8

1. %R 2 BinE

% data=xlsread( C:\Users\HD\Desktop\B\[fftf 2.x1sx");
3 x=data(:,1);

4. yl=data(:,2};

5 y2=data(:,4};

6. plot(x,y1)

7. hold onj;scatter{x,yl,'b")

8. hold on;plot(x,y2)

9. hold onj;scatter{x,y2,'r")

10.  xlabel{ WAl '};
11.  legend{  ZFEHArE ',  ZMEHEEMA, A HEERE ", G4 mREEEHA
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12.  %cftool TEFR K HiZE

13. function [fitresult, gof] = createFit(x, y)

14. [xData, yData] = prepareCurveData( x, y );

15. ft = fittype( 'poly2' };

16. [fitresult, gof] = fit( xData, yData, ft );

17. figure( 'Name', 'untitled fit 1' };

18. h = plot( fitresult, xData, yData );

19. legend{( h, 'y vs. x'", 'untitled fit 1%, '"Location', 'NorthEast’

20.  xlabel x

21. ylabel y

22. grid on

fsx 9

1. data=xlsread( ' C:\Users\HD\Desktop\B\[fI{f 1.x1lsx", "A");

7 y=data(:,8);

3. T=data(:,1);

4. xl=data(:,4};%Co/5i02

By x2=data(:,5);%HAP

6. x3=data(:,6);%wt

P xd=data(:,7); %0

8. X=[ones(size(x1)} x1 x3.%2 T.~2 T x2.*x4 x1.*T x4.*T x3.
*x47];

9. [b,bint,r,rint,stats] = regress(y,X);

10. stepwise(X,y)

11. rcoplot{r,rint)

Fif% 10

1. 2 bR B O B R AE SRR

2. F=@(x) -172.8%x(3)22+0.1%x(5)"2-25.3*x(1)-77.5*x(5)+3.7*x(2)*x(4)

+482 . 4%x(3)*x(4)+8.1*x(1)*x(5)-3.1*x(4 ) *x(5)+11787;

1b=[33;50;08.5;06.3;258];
ub=[2066;260;5;2.1;500];ub2=[200;200;5;2.1;349];
X@=[200;200;1;2;1.68;400];x01=[200;200;1;2;1.68;350];
[x1,fvall]=fmincon{(f,x@,[],[]1,[],[]:1b,ub);
x1max2=x1(1};

x2max2=x1(2};

x3max2=x1(3);

xAmax2=x1(4};

Tmax2=x1(5);

zmax2=-fvall;

m=[x1max2, x2max2, x3max2, x4max2, Tmax2, zmax2 ]
[x2,fvall2]=fmincon(f,x81,[],[],[],[],1b,ub2};
xImax22=x2(1);
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16.  x2max22=x2(2);

17. x3max22=x2(3);

18,  x4max22=x2(4);

19, Tmax22=x2(5);

20, zmax22=-fvallZ;

21.  n=[=lmax22,x2max22,x3max22,x4max22,Tmax22,zmax22]

GESY

1. {EHERAE:

2. y=[12.46 47.21 18.66 9.22  1.69  18.76;5.19 27.91 24.73
22.85  3.85 16.27;2.92 22.3 7.22 49.31  7.48 18.77]

-

bar{y,®.5)

hold on

x=[36.8 48 53.6];

plot(x,'-o')

set{geca, "HTickLabel' ,{"1:1",'2:1",'1:2"})}

ylabel( "iE#{E or ${08 ")

legend(" ZJ&", "C4 1RE", " ZBE", "BRIA 4-12 NERGEE ", " WRXGRA LR
B, " i, L)

i BB
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