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-1.547 -1 0 1 1.547 

A(Na O /g.l ) 220 20 189.06 200 220 240 250.94 

B(�
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C(CaO ���/%) 8 4 1.81 4 8 12 14.19 
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E(���
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�	 ���/% ��	 
�	 ��	 
�	 

0 98.52 95.19   8 97.54 96.51 97.71 97.03 

1.81 98.68 98.4   10 96.62 95.33 96.67 96.51 

2.2 98.68    12 95.54 95.1   

4 98.57 98.63 99.03 100.19 14.19 93.8 94.11   

6 98.19 97.67 98.18 98.59      
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���� Al O ���/% 
�� 

Na O /g.l  �	/
 CaO/% ��
 a  ���(g/100ml) ��/h 
�� a  

�� �� 

��kg(NaOH) 

/t(Al O ) 

1 240 255 12 1.6 23.86 2 1.651 84.06 96.75 35.8 

2 240 255 12 1.5 27.02 1 1.511 82.3 94.72 51.4 

3 240 255 4 1.6 23.86 1 1.611 87.22 100.4 79.4 

4 240 255 4 1.5 27.02 2 1.531 86.64 99.72 78.1 

5 240 235 12 1.6 23.86 1 1.675 82.71 95.19 35.8 

6 240 235 12 1.5 27.02 2 1.582 82.88 95.38 34.4 

7 240 235 4 1.6 23.86 2 1.624 85.7 98.63 75.8 

8 240 235 4 1.5 27.02 1 1.526 82.06 94.43 73.4 

9 200 255 12 1.6 19.88 1 1.691 83.2 95.76 46.4 

10 200 255 12 1.5 22.52 2 1.579 83.29 95.85 40.6 

11 200 255 4 1.6 19.88 2 1.64 86.81 99.91 79.7 

12 200 255 4 1.5 22.52 1 1.567 86.15 99.15 77.3 

13 200 235 12 1.6 19.88 2 1.693 83.04 95.57 41.4 

14 200 235 12 1.5 22.52 1 1.599 81.89 94.25 39.4 

15 200 235 4 1.6 19.88 1 1.658 84.39 97.12 78.3 

16 200 235 4 1.5 22.52 2 1.545 87.05 100.2 74.1 

17 250.9 245 8 1.55 26.55 1.5 1.586 85.21 98.07 54.0 

18 189.1 245 8 1.55 20.00 1.5 1.637 84.64 97.41 55.6 

19 220 261 8 1.55 23.28 1.5 1.588 85.70 98.63 61.1 

20 220 230 8 1.55 23.28 1.5 1.612 83.74 96.37 62.5 

21 220 245 14 1.55 23.28 1.5 1.622 81.77 94.11 31.0 

22 220 245 1.8 1.55 23.28 1.5 1.562 85.50 98.4 98.3 

23 220 245 8 1.63 21.14 1.5 1.661 84.43 97.17 50.7 

24 220 245 8 1.47 25.61 1.5 1.534 85.17 98.02 54.0 

25 220 245 8 1.55 23.28 2.27 1.63 84.60 97.36 61.8 

26 220 245 8 1.55 23.28 0.727 1.623 84.64 91.41 58.7 

27 220 245 8 1.55 23.28 1.5 1.575 83.86 96.51 62.4 
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���� Al O ���/% 

�� 

Na O /(g.l ) 
�	

(
) 
CaO/% 

��
 a  
���

(g/100ml) 
��/h 

��a  

�� �� 

��

kg(NaOH)/
t(Al O ) 

1 220 245 0 1.55 23.28 1.5 1.576 82.71 95.19 92.0 

2 220 245 1.81 1.55 23.28 1.5 1.562 85.50 98.40 98.3 

3 220 245 4 1.55 23.28 1.5 1.544 84.88 97.69 74.1 

4 220 245 6 1.55 23.28 1.5 1.569 84.88 97.69 74.1 

5 220 245 8 1.55 23.28 1.5 1.575 83.86 96.51 62.4 

6 220 245 10 1.55 23.28 1.5 1.584 82.83 95.33 52.3 

7 220 245 12 1.55 23.28 1.5 1.607 82.63 95.10 39.0 

8 220 245 4 1.55 24.21 1.5 1.541 85.87 98.82 82.5 

9 220 245 4 1.55 25.14 1.5 1.520 85.21 98.07 80.0 

10 220 245 4 1.55 26.07 1.5 1.488 86.03 99.01 78.6 

11 220 245 4 1.55 27.00 1.5 1.461 86.19 99.20 78.5 

12 220 245 8 1.55 24.21 1.5 1.579 84.27 96.98 57.7 

13 220 245 8 1.55 25.14 1.5 1.524 83.86 96.51 58.6 

14 220 245 8 1.55 26.07 1.5 1.521 83.98 96.65 57.9 

15 220 245 8 1.55 27.01 1.5 1.489 83.53 96.13 59.5 

16 220 255 4 1.55 23.28 1 1.558 87.05 100.19 79.9 

17 220 255 6 1.55 23.28 1 1.572 85.66 98.59 67.2 

18 220 255 8 1.55 23.28 1 1.582 84.31 97.03 58.9 

19 220 255 10 1.55 23.28 1 1.597 83.86 96.51 48.5 

20 220 255 10 1.55 24.21 1 1.579 82.92 95.43 57.4 

21 220 255 10 1.55 25.14 1 1.543 82.92 95.43 54.2 

22 220 255 10 1.55 26.07 1 1.506 83.13 95.66 52.8 

23 220 255 10 1.55 27.00 1 1.470 83.00 95.52 56.7 

24 220 245 8 1.55 26.07 1 1.536 83.49 96.08 50.0 

25 220 235 8 1.55 26.07 1 1.521 83.00 95.52 53.6 
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���� Al O ���% 

�� 

Na O /g.l  �	/
 CaO/% ��
 a  
���

(g/100ml) 
��/h 

�� a  

�� �� 

�� kg(NaOH)/t 

(Al O ) 

1 220 245 0 1.55 24.24 1.5 1.646 78.34 91.06 105.4 

2 220 245 2 1.55 24.24 1.5 1.585 85.51 99.33 85.7 

3 220 245 4 1.55 24.24 1.5 1.600 84.50 98.22 83.0 

4 220 245 6 1.55 24.24 1.5 1.616 83.25 96.76 69.3 

5 220 245 8 1.55 24.24 1.5 1.669 81.95 95.25 50.0 

6 220 245 10 1.55 24.24 1.5 1.647 81.81 95.08 46.3 

7 220 245 12 1.55 24.24 1.5 1.657 81.64 94.18 32.2 

8 220 245 14 1.55 24.24 1.5 1.680 79.5 92.40 24.2 

9 220 245 12 1.55 25.21 1.5 1.645 81.09 94.24 36.0 

10 220 245 12 1.55 26.18 1.5 1.622 80.90 94.02 35.3 

11 220 245 12 1.55 27.15 1.5 1.582 81.23 94.41 35.2 

12 220 245 12 1.55 28.11 1.5 1.551 80.99 94.12 35.3 

13 220 245 12 1.55 29.09 1.5 1.508 80.02 93.01 34.9 

14 220 245 4 1.55 28.11 1.5 1.509 84.12 97.77 83.4 

15 220 245 4 1.55 29.09 1.5 1.485 83.93 97.54 84.3 

16 220 245 8 1.55 28.11 1.5 1.545 81.91 95.19 56.8 

17 220 245 8 1.55 29.09 1.5 1.521 82.00 95.31 56.8 

18 220 255 4 1.55 24.24 1 1.611 85.07 98.83 76.7 

19 220 255 6 1.55 24.24 1 1.620 83.69 97.26 67.5 

20 220 255 8 1.55 24.24 1 1.657 82.63 96.03 57.1 

21 220 255 10 1.55 24.24 1 1.641 82.00 95.31 50.0 

22 220 255 12 1.55 24.24 1 1.613 82.29 95.64 33.9 

23 220 255 12 1.55 26.18 1 1.591 82.19 95.53 36.3 

24 220 255 12 1.55 27.15 1 1.576 81.52 94.75 34.3 

25 220 255 12 1.55 28.11 1 1.545 82.24 95.59 36.2 

26 220 255 12 1.55 29.09 1 1.502 80.13 93.12 37.1 

 

���

'

hij]kl[\]^JKrst./��

()*

Lcd{|}Jk<�

!

! "#$%

"#$%&'(

&'()* ! +,--.)/0,.1 0*-0 2*-/)0- .3 "#$% -'45)*

$;";



! " # $

!"!"

%

!

!!

"#$%&'()*+,-./0121345

"#$%& !! '&(#)%&* +,-.#/#()0& (#$%& ,1 2,%3$)%)()&2 #4* *)22,%3(),4 /#(&2 ,1 *)#2.,/)(& 5)6578 %,97)/,4 $#3:)(&2

!

&'()*+,-./

#

&'012345(6789:7;7<=>?@ABCDE

!

!$%&#

F

$'#(!)

!

GHIJK

'*#$ +,-.

"

/0

"

1

'

#$

LIAM

N

23

"

1

+

""(,40

!

OP

531 !")

!

3

+

6!78

!

QN

"88#

RST

9: ;<=

UVWXYZ@[

!

\]^@[F

%:#!')

!

_`@[F

$'#!")

!

GHIJ

'&#! +,-.

%

/0

"

1

'

&'

"

"

&

>5?8

aBbLIcMN

23

"

1

+

""( ,40

!

O

P

531 %@

!

3

+

6!#8"

!

QN

"*8#

RST

$: ;<=

U@

[VWX

!

dG(]^@[F

%'#$%)

!

_`@[F

$9#98)

!

GHIJK

8&#$ +,-.

"

/0

"

1

'

&$

LIcMN

23

"

1

+

"": ,-0

!

OP

531 %)

!

!

+

6!#88

!

QN

"'8#

RST

9: ;<=

UVWXYZ@[

!

\]^@[F

%'#::)

!

_`@[F

$8#8"$

!

GHIJK

8'#8+,-.

"

/0

"

1

'

&'

"

'

&

efghij(<klm(67<Lnop

q(rms(

(

mtuvwUxyX

!

?z{|}~

���dG(

!

�������7<���|U��

�

'

��U��VW�

)

IcMN

23

"

1

+

"": ,-0

!

OP

531 !")

!

3

+

6!#8!

!

QN

"*8%

!

ST

$: ;<=

'

��K

��7<Uz{�|�������

!

?���"

�

!8

�

.

*

��

+

Ulm(67 ¡

'

¢`£¤ ¡

¥¦§¨U£]

!

\©ªs«¬­®n¯�°

'

%

*

#

>5?*

(

>5?8

LnOP<±UxyX²³

´µ

&%#'*)

(

%"#&!)

U¶`@[F

!

·IJ¸l¹

!:8#:* +,

s

$"#: +, A231BC-.A/0

"

1

'

C

%

º

%

#

�»©

6

;

78-9:;<=

"#$%& ; <#/()+%& 2)=& *)2(/)$3(),4 (#$%& ,1 (&2(&* 2#-.%&

6

>?

>?@AB;1CD

@ABCDD? 6E%F

"#$%& >? ')22,%3(),4 /#(& (#$%& ,1 *)11&/&4( ,/& .,9*&/ 2)=&2 @ABCGG?6E%H

!'$*



!

!"

" !

#

#

$

!

"

$

#

%&'

$

()*+,-./0123405

6789:;<()=>?

%

@A0BC4205

617DE

!

FG

$

HI7JKLMNOP7JKQ

RSTDIUVWXY0

!

ZU*+,-./01

234056[\]TDI^_`89a89bc

Ndefgbchij

&

klmn-o7pq

!

rs

tuv[Scw61x4yzw{d46

%

|46

7}~��l�

!

"

%

#

89>de7��N���I

$

��l��

������7pq�;

'

l�I�������

�������K��dex47��

&'()

N I¡

¢TDk£¤¥

(

¦4��§¨

(

©ª�2�K«

TDk£dex47¬­pq�;

&'')

®

!

>�S¯

°±²XY³

"*+",

$

4´µ

"!+-,

$

4��³

".+.*,

7¶·¸¹

$

º»S¼l½7¾¿¯°À§

7�I

!

!"

'

!"#$%&'()*+

!

,-./01

23456789:;8<9:;8=>?@AB

CDE

"

FGHIJKLMNOPQRSTU

#

#$%&

!"#$#%#&'#()

!

&')

ÁÂ-

/

ÃÄÅ

0

ÆÇÈ

0

®

+

056

%

ÉÊËÊ6ÌÍÎÏÐÑ

"

1234(*(*!*((*

#

ÒÇ

5&6)+

ÓÔ

'

ÌÍ9ÕÖ

0 *((7+ 7+

89: ;:<=>?0 @9<= 2A?=B9<=0 2A9<= CBD?<=0 EF 9G+ 4AE ;E:G:=?H9G

6BIJE> KE=BG9F?:<L M:I NGBO>FE PIE0 Q9=<EL?BO 9<R Q9=<EL?FE

PIEL S>

"

1234 (*(*!*((*

#

NTTE<R?D 5 &6)+ 5E?U?<=

'

;E:G:=?H9G

VBSG?LA?<= W:BLE0 *((7+7

"

?< XA?<ELE Y?FA Z<=G?LA 9SLFI9HF

#

+

&*)

×Ø

0

ÙÚ

0

ÑÛÜ

0

®

+

ÝÞ�4056ß2¥:àá

&[)+

âÓ

��ã�

"

äåæ�Õ

#

0 *(("0 !'

"

*

#'

'\]*'+

W:B [?9<0 ^9<= [BE0 ^9< C9<F9:0 EF 9G+ 4AE EI:L?:< LFBR> :M

IEMI9HF:I?EL ?< FAE A?=A 9G_9G?<?F> :M ;B9<=D? PIE 6OEGF?<= 6G9= &[)+

[:BO9G :M WESE? V:G>FEHA<?H `<?JEIL?F> ab9FBI9G 6H?E<HE ZR?F?:<c0

*(("0 7'a*c

'

'\]*'

"

?< XA?<ELE Y?FA Z<=G?LA 9SLFI9HF

#

+

&7)

açè

0

�Ú

0

éêë

0

®

+

ÝÞ�4056¥:Sìbpq

&[)+

âÓ��ã�

"

äåæ�Õ

#

0 *(''0 77a*c0 '']'7+

6A? ;B:L:<=0 ^9<= [BE0 89<= ;9?>9<0 EF 9G+ ^E9L?S?G?F> LFBR> :M

;B9<=D? A?=A]^E S9BD?FE L?<FEI?<= &[)+ [:BO9G :M WESE? V:G>FEHA<?H

`<?JEIL?F>ab9FBI9G 6H?E<HE ZR?F?:<c0 *(''0 77a*c

'

'']'7

"

?< XA?<ELE

Y?FA Z<=G?LA 9SLFI9HF

#

+

&.) CE:<+8+69RGEI0

®

+

0567�Yí4�î

&[)+

ï±²

0 '""*0 a'c

'

']

$0'.

"

éðñòä

d<F+[+Q?<EI+VI:HHLL+0 '""'0 7'

'

*77]*.%c+

CE:<+ 8+6 NRGEI0 EF 9G+ 4AE IE?<M:IHEOE<F RE?I:<?<= OEFA:R :M

S9BD?FE &[)+ C?=AF QEF9GL0 ?< '""* b:'0 ' ]$0 '. a89<= WB?ME<

FI9<LG9FER MI:O !"#$ %$ & '"()$ *)+,,--0 ?<'""'0 7'

'

*77 ]*.%c

"

?<

XA?<ELE

#

+

&$)

óçô

0

õöÛ

0

÷øù

+

056�6í4pqnúûü

&[)+

6W

ýþ<�I

0 '"""0 b:+.

'

..].-+

2A:B ;B:AB90 eBE 8BG9<0 WE 5:fB9<+ 6FBR?EL 9RJ9<HEL :<

SE<EM?H?9F?:< :M ?I:< IEO:J9G MI:O 59BD?FE PIEL&[)0X:<LEIJ9F?:< 9<R

`F?G?g9F?:< :M Q?<EI9G KEL:BIHEL0 '"""0 b:+h

'

hh]h-

"

?< XA?<ELE

Y?FA Z<=G?LA 9SLFI9HF

#

+

&%)

ÿ!

0

"#Ü

+

�4$.0189¶·

&V)+

@%0Ê&'pq(

0

*((%+ *+

XAE< 1E0 eB 6ABF9:+ W?=A dI:< =?SSL?FE 1?LL:GBF?:< 4EHA<:G:=>

&V)+ ;B?>9<= NGBO?<BO 9<R Q9=<EL?BO 1EL?=< d<LF?FBFE0 *((%

"

?<

XA?<ELE

#

+

&-)

)Å*

0

+Ü

0

,-

0

®

+

-.�4056/0�I7�î

&V)+

x

1ã�

0 *('(+ ''+

C? ;B9<=AB?0 [?9<= 49:0 6B< b90 EF 9G+ 4AE X:OTIEAE<L?JE

`F?G?g9F?:< QEFA:R :M 9 W?=A dI:< 59BD?FE &V)+ XE<FI9G 6:BFA

`<?JEIL?F>0 *('(

"

?< XA?<ELE

#

+

&\)

)Å*

0

234

0

567

0

®

+

�40567�K68�904t

¨¶·

&[)0

x1ã��:

"

äåæ�Õ

#

0 *((%0 7-

"

*

#'

*7$]*h(+

C? ;B9<AB?0 1:<= W9?=B9<=0 e?9: XAB<OE?0 EF 9G+ Q?<EI9G:=> 9<R

LET9I9F?:< :M 9GBO?<BO 9<R ?I:< MI:O A?=A MEII:BL S9BD?FE &[)+[+

XE<F+6:BFA `<?J+a6H?E<HE 9<R 4EHA<:G:=>c0 *((%07-

"

*

#'

*7$]*h(

"

?< XA?<ELE Y?FA Z<=G?LA 9SLFI9HF

#

+

&")

;<V

+

�4056/0�I�Kpq

&[)+

l=±²

"

�6>t

#

0

*((\0

"

%

#'

'h]'\+

@E? 19<=LAE<=+ 6FBR> :< 9GG ]9I:B<R BF?G?g9F?:< :M A?=A ?I:< ]

9GBO?<?BO :IE &[)+ *((\0

"

%

#'

'h ]'\

"

?< XA?<ELE Y?FA Z<=G?LA

9SLFI9HF

#

+

&'()

?@A

0

BCD

0

EFG

0

®

+

-.º05689H¦x��4

687�î

&V)+

IAl=É±pqH

0 '""$+

C?B V?Y9<=0 WE 2AE<=fB9<0 1?<= [?9>B0 EF 9G+ N i?<R :M

1?LL:GBF?:< KEH:JEI> QEFA:R M:I FAE @9LFE MI:O FAE W?=A dI:<

59BD?FE &V)+ ;9<gA:B b:<MEII:BL QEF9GGBI=> d<LF?FBFE0 '""$

"

?<

XA?<ELE Y?FA Z<=G?LA 9SLFI9HF

#

+

&'')

�J%

+

XY0�KHLdeTDk£¶·pq

&[)0

6W/0�

I

0 *(''0 a*c

'

7-]h(+

;9: [?9<>9<=+ 4EHA<:G:=?H9G IELE9IHA :< IERBHF?:< :M :SL:GEFE IER

OBR ?< 9GBO?<9 ?<RBLFI> &[)+QBGF?TBIT:LE `F?G?g9F?:< :M Q?<EI9G

KEL:BIHEL *(''0 a*c

'

7-]h(

"

?< XA?<ELE Y?FA Z<=G?LA 9SLFI9HF

#

+

MNO

'

-./012�40567P_î89pq

(((

{()*+,61[Q

'7"$



! " # $

!"!"

%

!"# $%&'( )*++,-.*/0 1'2",3 4,( 2"' 3*%+5,(' 2&5' "*0"6*(,/ 7%89*2': ; <%+'

+283& ,4 2"' ,(' 4(,1 =*%/('/&%/ (,<> */ ?8/&*

#$%& '()*+,-./

0!"# $%& '(")"*+,-) .-/012 34/(-4 "5 '(")"*1 -67 8+6(/-) 9(:"4/,(: "5 '4+;<"4 ./"=+6,(2 >461+ 1234442 '4+;<"42 ?<+6-5

;7+2(%<2

!

$. 6,7 8-96: 6,7 -;;<./ (= ->)?<.)? -.; @7;)+<./ (= <@(. (@ 6,7 978-@-6<(. (= ->)?<.)? =@(? <@(.

9,()>; A7 -;(867; -9 6,7 =<@96 9678 <. 6,7 -88><+-6<(. (= ,</, <@(. A-)B<67: -9 <.;<+-67; AC ?(96 8@7D<()9 ><67@-6)@79E

F,<9 8-87@ ;79+@<A79 8,C9<+-> -.; +,7?<+-> +,-@-+67@<96<+9 (= 6,7 ;<-98(@7 6C87 ,</, <@(. A-)B<67 <. 6,7 (@7 A7; (=

G<-.@7.C-. H(+I <. J).C<E F,7 9-?8>79 (= GKL1 -.; GKLM (= ,</, <@(. A-)B<67 N7@7 +(>>7+67;: 6,7 =(@?7@ <9

+,-@-+67@<O7; AC %>

"

&

3

13E2!P

"

%QR SE23

"

-.; T7

"

&

3

"!EU2P: N,7@7-9 6,7 >-667@ <9 +,-@-+67@<O7; AC %>

"

&

3

1!ES!P:

%QR SE!2

"

-.; T7

"

&

3

"MEVUPE F,7 W-C7@ ;<99(>)6<(. 6796 9,(N9 6,-6 6,7 GKL1 ,-9 -A9(>)67 ;<99(>)6<(. @-67 V3EUVP

-.; @7>-6<D7 ;<99(>)6<(. @-67 U2E21P: +,7?<+-> ->I->< +(.9)?86<(. 1SEU I/0X-&YZQ6

#

%>

"

&

3

$

: N,7@7[9 6,7 GKLM

9,(N9 -A9(>)67 ;<99(>)6<(. @-67 V4E4"P: @7>-6<D7 ;<99(>)6<(. @-67 U3E4!P: -.; +,7?<+-> ->I->< +(.9)?86<(. 3MEU I/

0X-&YZQ6

%

%>

"

&

3

&

E F,7 6796 ->9( @7-+,79 /((; @79)>6 <. @7; ?); 9766>7?7.6E F,7@7=(@7: 6,7 8@(+799 +,-<. (= 6,7

-88><+-6<(. (= ,</, <@(. A-)B<67 +-. A7 +(.9<;7@-A>C 9,(@67.7; <. 6,-6 <6 <9 .(6 .7+799-@C 6( -;; ->)?<.)? -.;

@7;)+7 <@(. (@ 978-@-67 ->)?<.)? =@(? <@(. =<@96 A7=(@7 6,7 -88><+-6<(.E F,7 @79)>6 (A6-<.7; AC 6,7 -)6,(@9

8@(D<;79 - .7N N-C =(@ 6,<9 I<.; (= (@7 -88><+-6<(.9 -.; @797-@+,79E

@'& A,(3+

!

;<-98(@7

'

,</, <@(. A-)B<67

'

\-C7@ ;<99(>D<./

;7,82 2"' 4*(+2 %82",(

!

#$%& '()*+,-./: ?->7: A(@. <. !U12: 97.<(@ 7./<.77@: 7./-/79 <. 6,7 9(><; ?<.7@->

7B8>(@-6<(. -.; 7D->)-6<(. -.; 67+,.<+-> ?-.-/7?7.6

'

]*?-<>

!

>C+!42^!23E+(?E

!3U2


