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2 я  

 

2.1     

 

 .      15,653  -

. 

         

    .    

        

      . 

        -

        . 

 (   )   , ³/ ,  -

-        

 

1000
  )N(q

=Q ,                                                                                       (2.1) 

 

q  –  , /   1 . [1];  

       N –      , . 

 

          1000
1288250

.


=Q ( )  = 322 3/  

 

1000
3584120

.


=Q ( )  = 430,08 3/  

 

=+,=Q 32208430.  752,08 3/                                                (2.2) 
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    -     -

       

 

Qk=Q                                                                       (2.3) 

 

Q = k ∙Q                                                                      (2.4) 

К .  К . а     -

   ,   

 ,    ,  -

          ( -

  К . а =1,1-1,3; К . =0,7-0,9). 

        -

  ,      -

-         

  ,     . 

         -

     
К ч. а  К ч. ,     

 

kч.max= αmax∙ βmax= 1,2∙1,2= 1,44                                               (2.5) 

 

kч.min= αmin∙βmin= 0,5∙0,5= 0,25                                                   (2.6) 

 

 α - ,    , -

       

( ;=α 1,41,2 )=α 0,60,4 ;  

β - ,    [1],   

   . 
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β =1,3; β =0,7 

 

;=,,=Q /108308752441 3
.max   

 

;,=,,=Q /0218808752250 3
.min   

 

        -

 , 
3
/ч ,    

 

;,=
,

=
Qk

=q /9864
24
1083441

24
3.max.max

.max


                                           
(2.7)

 

 

;,=
,,

=
Qk

=q /961
24

02188250
24

3.min.min
.min


                                           

(2.8)
 

 

    50 /     ( -

)  90 /    ( ) 

 

Q ( )=
50∙1288

1000
= 64,4 3/  

 

Q ( )=
90∙3584

1000
= 322,56 3/  

 

=+=Q /386,96322,5664,4 3                                                               (2.9) 

 

        10% 

     -  : 
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31080,1108324/100/10% .max.. ,==)Q(=Q  ( 3/ )                                    (2.10) 

 

   

 

31080,1108324/100/10% .max.. ,==)Q(=Q  ( 3/ )                                    (2.11) 

 

    

 

==Q 3/³162130,0153600                                                           (2.12) 

 

=++++=Q /1848,56108,3108,3162386,961083 3                                 (2.13) 

 

2.2    

 

2.2.1       

 

     –  

       ,   

       ,     

  . 

-       

  .      

       . 

        

 , , ,   -

   ,   

  ( ,    ,   

  ,    ), -
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  ,    -

 . 

   S   : 

 

S= 0,2∙m,           (2.14) 

 

 m –   , m = 35 , 

0,2 –  ,    . 

 

S= 0,2∙35= 7 .  

 

   ,  [2],   

R = 150 . 

        ( ): 

 

Q =
2,73∙k ∙m∙S

lg
R

r
,         (2.15) 

 

 k  –    , k  = 12 /   -

; 

m –  , ; 

S –       , ; 

R –    , ; 

R –   , .  

 r = D /2 +0,5 = 0,1/2 +0,5 = 0,55 . 

 

==
lg

=Q /137,3/3295,2

0,55
150

735122,73 33 . 

    : 
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,
Q

Q
=n           (2.16) 

 

 Q  –  , 3/ . 

 

ы==n 3≈2,14
3295,2
1848,56 . 

 

 . 5.13 [1]     : 10 %  

 . :  

 

Q

Q
=n

0,1
          (2.17) 

 

==n 1≈0,22
3295,2

848,5610,1 . 

 

 , ,    

 

max

Vlπ
Q

=D ,         (2.18) 

 

 Q  –  , 3/ ;  

l  -     , ,   -

    10  –  1 – 2    ,    

  10  -   : 

 

  m=l 0,80,5 .         (2.19) 

 

l = 0,5∙35= 17,5 . 
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V  -  , 3/ .  , ,  

   V    : 

 

365 k=V           (2.20) 

 

,==V /814831265 3 . 

 

D =
207,0

3,14∙17,5∙148,8
= 0,025 = 250 . 

 

  , ,     

  

 

Dэ= D +50           (2.21) 

 

Dэ= 250+50= 300 . 

 

    305 . 

   , ,  

 

D = Dэ+100          (2.22) 

 

 D = 305+100= 405  

 

    409 . 

     

 

D =
D

3           (2.23) 
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D =
250
3

= 83,33 . 

 

   100 . 

 

2.2.2       

 

       -

   –  ,   -

 – .  

 

2.2.3   

 

 : -  -  . 

 :     ( -

, ,  -   , , -

), ,    10-18    . 

 :      

 50-70%,    – 15-25%.   -

  ,    

. 

 

2.2.4    

 

         

    .    -

            

     ,     -

,     .    -
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     ,    -

  . 

        

      ,     -

  ,   , , -

     ,   

    . . 

      ,    

  . ,       

.          S -

    

 









1

1,2
1 1

S

t
Q=Q c

' ;         (2.24) 

 









2

2,3
2 1

S

t
Q=Q c

' ;         (2.25) 

 









3

3,4
3 1

S

t
Q=Q c

' ;         (2.26) 

 









4

4,1
4 1

S

t
Q=Q c

' .         (2.27) 

 

 ti,j   i-     j-  , . 

 

t i , j = Sj− Si ,           (2.28) 

 

 S –     . 

 



28 
 

S1= S;           (2.29) 

 

S2= 1,1∙S1;          (2.30) 

 

S3= 1,15∙S1;          (2.31) 

 

S4= 1,35∙S1;          (2.32) 

 

S2= 1,1∙7= 7,7 ; 

 

S3= 1,15∙7= 8,05 ; 

 

t1,2= 7,7− 7,0= 0,7 ; 

 

t2,3= 8,05− 7,7= 0,35 ; 

 

t3,4= 9,45− 8,05= 1,4 ; 

 

==Q' /123,6
7,0
0,7

1137,3 3
1 





  ; 

 

==Q' /131,06
7,7
0,35

1137,3 3
2 





  ; 

 

==Q' /113,4
8,05
1,4

1137,3 3
3 





  ; 
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 2.1 -    

 

2.2.5     

 

     ,   -

      -

 (  ).       

    .       -

    1,5 ,   0,1    . -

  – ,      -

      3,5 .  

    ,  700  ( -

 2.2)    ,  

 2291-001-86917423-2010,   -  №0260760  

21.10.2010 . 

        -

  –      
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 2.2 –     
 
2.2.6    

 

       , 

 .       . 

 

2.2.7        

 

        

   ,       

   . 

       

 

 
3600

1
3

ηzn
=Q

 ,         (2.33) 
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 n –       -

   -1 ,  n = 3; 

z –  ,     , / ;  

η –      (   -

 0,95%). 

Q3=
3∙396∙(1− 0.95)

3600
= 0,016 / . 

 

         

       -

  .  ,     -

 z = 360 / : 

 

Q3=
3∙360∙(1− 0.95)

3600
= 0,015 / .       (2.34) 

 

       -

    

 

Q= Q а −Q = 0,016− 0,015= 0,001 / .     (2.35) 

 

       -

  .       

. 
 

2.3      

 

2.3.1   
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     ,  ,  

 .      -

     . -

         -

  ,      -

.     ,     

 

HP=Hgeom +∑ H
totl

+Hf ,         (2.36) 

 

 geom –       -

        (   -

 ), ; 

Σ totl –        , , -

:          

     ё  ; 

Hf  –      , ,  4  

     105 . 

 

geom = Z  – (Z  – Z . / ),       (2.37) 

 

 Z  –      , ; 

Z  –      , ; 

Z . /  –   , . 

 

geom = 173,0 – (180,0 – 186,3) = 179,3 ; 

 

Σ totl = Z  +0,5 – geom;       (2.38) 

 

 Z  –    , ; 
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Σ totl = 187,0 + 0,5 – 179,3 = 8,2 . 

 

 = 179,3 +8,2 + 4=191,5 . 

 

        -

 Grundfos SQE1-155. 

 

  , : 

 

Z = Z − L К ∙0,5,        (2.39) 

 

 L  –   , : 

 

Z = 187,0− 37,5∙0,5= 168,2 . 

 

 2.1 –     -

    (  ) 10-120-100 

-
, 3/  ,  

 -
,  

 -
, % 

-
,  

-
 -
 BxH, 
  

 150 200 1850-2540 78 409 74×969 
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 2.3 -    Grundfos  SQE 

 

2.3.2     

 

  ё  W ,     4 

: 

 

W =(Q¿¿1+Q2+Q3)∙24¿,        (2.40) 

 

W = (123,6+131,6+113,4) ∙24= 8833,44 3 / , 

 

   V, 3,     -

 :  

 

V= B∙W ,          (2.41) 



35 
 

 

  –    ,  1,2. 

 

V= 1,2∙8833,44= 10600,1
3 . 

 

 6      , -

 12 000 3, × ×  = 54×48×4,8. 

 

2.3.3   II   

 

         

 ( )   .     

II          

. 

   II       -

.          

             

 . 

 

2.3.4      

 

    , W , 3   -

 

 

W Ч = W +W +W ,        (2.42) 

 

 W  –     ;  

W  –      ;  

W .  –      . 
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   W    

      n   

          

 

W = T ∙3,6∙(n . .∙q . .+n . .∙q . .), 3,      (2.43) 

 

 n –       

    ;  

q–      ,    

     / ;  

 –     ,  3 . 

 

W = 3∙3,6∙(2∙10)= 216 3

; 

 

        

 8%     

 

W = 0,08∙Q max,         (2.44) 

 

W = 0,08∙511,6= 408,8 3

. 

 

    : 
W Ч = 8833,44+216+408,8= 9458,24 3

. 

 

 6    10 000 3.   -

 – 60×36×4,8 . 

         

  : 
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hmax=
W Ч

F ;          (2.45) 

 

h =
W

F ,          (2.46) 

 

 F  –    , 2; 

 

hmax=
9458,24
60∙36

= 4,4 3

; 

 

h =
216

60∙36
= 0,1 3

. 

 

2.3.5       

 

        -

           

: 

 

V
Q

=D
0,785

1          (2.47) 

 

 Q1 –    , 3/ ; 

V  –     ,   

  V  = 1,0 /   V а
 = 2,0 / . 

         

,     , , , -

    .       -

     . 

 

    : 
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==D 0,195
1,00,785

0,03 , 

 

==D 0,138
2,00,785

0,03 , 

    D  = 219 ,  

  D  = 140 . 

 

2.3.6     

 

      

 

H = H +hw. . +hw. . ,        (2.48) 

 

 H  –    ,  

hw. .  –     , ;  

hw. .  –          II . 

 

   , ,    

 

.Т.Z ZZ=H=H  ,        (2.49) 

 

 HZ –        Z . . .  

 ( )      Z : 

 

==H=H Z 40,3184,7225,0 ; 

 

.w. . h+QLS=h 2
0 ,        (2.50) 

 



39 
 

 S0  –   ,    . . 

;   

L –   , ,     

; 

Q  –    , 3/ ; 

hk.  –       ,  -

 , ;   hk. = 1,5 . 

 

+=hw. . 1,5≈1,50,0330,0106,595 26 ; 

 

hw. . = hw. ч+h . ,         (2.51) 

 

 h .  –       ,  

 ;   2,0 ; 

hw.  –       , : 

 

hw. ч= h +h +h ,        (2.52) 

 

 h  –     , ; 

h  –    

h  –    , .    90○ – 0,5 , 

  45○ – 0,3 ,    45○ – 0,1 . 

 

h =∑ i ∙L,          (2.53) 

 

 i –  ,    . . . 

 

h = Z . .− Z ,         (2.54) 
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h = 225,0− 187,0= 38,0 . 

 

hw. . = 13,2+38,0+2,8= 54,0 ; 

 

H = 40,3+1,5+54,0= 95,8 . 

 

       

 

H = H +H ,         (2.55) 

 

 H  –        -

 ,    

 

H = 4∙(n− 1)+10 ,         (2.56) 

 

 n –      . 

 

H = 4∙(2− 1)+10= 14 ; 

 

   : 

 

H = 95,8+14= 109,8 . 

 

2.3.7   

 

    II    ,  -

     , . .       

.        Q  = 163,8 
3/     = 109,8 .       -
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   .     

  : 

 6   3   Grundfos HS 350-250-630. 

     2.3. 

 

 2.3 –   -II  

, 
3/  

, 
 

 -
,  

, 
 

  
AxBxH,  

190,0 120,0 5,4 155 795×400×565 

 
2.3.8    

 

        

 

H = h1+h2+h3+h4+h5+h6,        (2.57) 

 

 h1 –  ; 

h2 –     ; 

h3 –  , 0,5 ; 

h4 –  ; 

h5 –    ( )  , 0,5 ; 

h6 –    . 

 

Hп  = 1,16 + 1, 49+ 0,5 + 1,4 + 0,5 +3 = 8,05    

 

    (0,3 )    

8,1 .  

 

2.4   я 
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    : 

- ; 

-  ; 

-    ; 

-    

 

2.4.1      

 

        

.  

        

,     ,   -

, -  .  

 

 

 2.4 –   . 

 

   (  .2.4)   1 – -

, 2 –  ; 3, 6 –  ; 

4 -  , 5 –  , 7 -    

.  :  ;  

 . 

 

2.4.2    

 

     0,1-1,4○ ,    

.     2○      

«   »  « »,   – . -

1 2 3 4 5 6 7
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     .  

  -  .  ,   

    (  10  300   ).   

     : - , 

- , - .        

 . 

 

 2.4 –     

     -
  

   , 2 3,9-93,0 
   ,  38; 48; 57 
   ,  89; 108. 

 , ,    1,6; 4,0 
  ,    30  400 

  ,   3000; 4500; 6000; 9000. 
 
2.4.3   

 

        

  5-6 . 

 

W  = 1470,6 3. 

 

 10   150 3. 

 

2.4.4     

 

       

. 

        -

        . 

   F, 2,    
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F = 
Q

T ∙V − 3,6∙n∙ω∙ t1− n∙t2 ∙V                 (2.58) 

 

  –        ; 

V  –   ; 

n –      ; 

ω –  ; 

t1 –  ; 

t2 –   . 

 

F = 
7058,9

24∙25− 3,6∙2∙12,5∙0,1− 2∙0,33∙25    = 12,3 2       

 

      

 

N = 0.5√F                     (2.59) 

 

N = 0.5√12.3 = 1.75 ≈  2 . 

 

    : 

 

V =
Qч

fa .          (2.60) 

 

V =
294,1
2∙12,3

= 11,9 /ч. 

 

     : 

 

q=
dra
24 ,          (2.61) 
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 r –      ,  1-2; 

 

d –      : 

 

1000
60tfi

=d ,          (2.62) 

 

 i –  , /( - 2),     -

  i = 12 /( - 2); 

t –   ,  20  

(0,33 ). 

 

d=
12∙60∙0,33∙12,3

1000
= 2,9 3

; 

 

q=
2,9∙2∙2

24
= 0,48 3/ч . 

 

    : 

 

V =
Qч

f (a− 1)
.          (2.63) 

 

V =
294,1

12,3∙(2− 1)
= 23,9 /ч. 

 

2.4.5    

 

W =
2it 3600fa

1000 , 3         (2.64) 

 

W =
2∙12,0∙0,33∙3600∙12,3∙2

1000
= 701 3

. 
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    700 3. 

 

2.4.6       -

 

 

        « -

».  

       -

: 

 

F =
Qч

V ,          (2.65) 

 

 V –     ,  V = 12 / . 

 

F =
294,1

12
= 24,5 2

. 

 

       

 Dabs = 1,5 : 

 

   

 f

F
=

N
b

,          (2.66) 

 

 fabs –    , 2: 

 

 
4

2Df

π=s

,          (2.67) 
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  : 

 

  2
2

3 5,3
4
1,53,14 =

f
=

; 

 

  ==
N

b 4,6
5,3
24,5 . 

 

   5      

    12 / . 

 

  : 

 

Dsb
max=

C −
asb

max ,          (2.68) 

 

 ,  –       

, / 3.  = 0,8 / 3,  = 0,22 / 3; 

asb
max

 –    , / 3: 

 

asb
max= 253√ ,         (2.69) 

 

asb
max= 253√0,8= 226,3 / 3; 

 

Dsb
max=

0,8− 0,22
226,3

= 0,003 / 3

. 

 

  ,   : 
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H=
Dsb

max
tads

op

kadsasb

max ,          (2.70) 

 

 tads
op

 -      -

; 

kads -     .  -

  kads= 0,5.  

 

H=
0,003∙298,4∙24

0,5∙226,3
= 0,5 . 

 

 ,      : 

 

max
sbsb

n
sb K

CC
=D


 

 

 K sb −     .  -

  sb= 0,5. 

 

226,30,5
0,220,83

=Dsb  = 0,005 / 3. 

 

      3   DAB 

KDNE 125-250/230. 

 

2.4.8      

 

     , , -

, ,   ,     -

  . 
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     -

  ,   ,   

,   . 

       

 

F  = - 
0

0

ŋŋ1563.4
P
P

igkαQ 






         (2.71) 

 

 α -    ,  3/ ; 

k –    ; 

0 –    1  ,  -  ; 

 –    1    ; 
ŋ  –    ; 
ŋ0  –    ,  

     . . 

 

F  = - 
294,12∙0,1∙2500∙(− 3)

1563,4∙0,9∙0,9  = 174,2 . 

 

     

 

n = F  / F            (2.72) 

 

 F  –        4500 – 5000  

.   – 60   4 . 

 

n = 174 /4 = 44 . 

 

   – 34   . 
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S = 
N ∙n
Qча

           (2.73) 

 N – ,   . 

 

S=
60∙44

294,2 =9 ∙ /
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2.5   

 

   2.1.4.1110-02    -

  I,II ,III        

,   22  ,    -

 : 

Q –     – 7058,9 3/ ; 

m –       

   – 35 ; 

n –    – 0,722; 

i -    – 0,004; 

 –     – 12 /  

q –   : 

 

q= k mi  (2.74) 

 

q= 12∙35∙0,004= 1,68
2
/ . 

 

       -

 ,        .   

   0 = 167,3 . 

 

2.5.1     

 

   (   )     

        -

   . 

      -

     ,   

     (   -
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       ,  

    )   -

          

30   ,    . 10.12.  2.04.02-84.  

 ,     -

    ,   -

 :  

–     0-15 ;   

–   ; 

–     ; 

–        . 

     2.1.4.1110-02   -

    :  

-    1     

  4-         

;  

-       , 

   .  

 

2.5.2    

 

        , -

   (    )   

200 , . .      , -

      .  -

    : 

 

Х = Х0∙√1− Q
π∙Xo ∙q, (2.75) 
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 0 –     , ; 

Q –  ; 

q–     . 

 

442.6
1,68167,33,14

7058,9
1167,3 ==Х  . 

 

 : 

 

X
1
=
Х
Х , (2.76) 

 

X1=
442.6
167,3

= 2,6. 

 

        

 

πmn
QT

=R M
2 , (2.77) 

 

==R 129
0,772353,14
2007058,9

2 . 

 

 : 

 

T
1
=

q∙T M

Xo ∙m∙n , (2.78) 

 

T1=
1,68∙200

167,3∙35∙0,722
= 0,07 . 

 

      : 
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R= Rq+∆R;  (2.79) 

 

Rq=
∙q

m∙n ;  (2.80) 

 

 Rq - ,       

   q. 

 

Rq=
200∙1,68
35∙0,722

= 12,4 . 

 

Δ R = Δ R1∙ ; (2.81) 

 

 Δ R1   0,68; 

 

∆R= 0,68∙167,3= 113,8 . 

 

R= 12,4+113,8= 126,2 . 

 

    r    

 

Х ;r=r 1  (2.82) 

 

  r 1= 0,6; 

 

r = 0,6∙167,3= 100,4 . 
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Lnmπ
ТQ

=d
2  ; (2.83) 

 

L= R+r , 

 (2.84) 

L= 126,2+100,4= 226,6 ; 

 

==d 146,9
226,60,772353,14

2007058,92 . 

 

  II      2d = 2 ∙ 146,9 = 293,7 . 

 ,  II      : 

   (R2) = 129 ; 

    ( R ) = 126,2 ; 

    (r) = 100,4 ; 

   (2d) = 293,7 . 

 

2.5.3    

 

         (  

   – 25-50  (   ) -

     9125    -

. 

     III     

 

 

;
nmπ

ТQ
=R3 (2.84) 

 

==R 871,3
0,772353,14
91257058,9

3 . 



56 
 

 

       

    : 

 

R=
R2+R3

2 , (2.85) 

 

R=
129+871,3

2
= 500,15 . 

 

      500,15    

 . 

 

2.5.4      , -

   

 

         -

    , ,    .  

      .  

       -

         

,         .  

      -

      , 

       .  

        

       ,   

   ,     

         .  -

       -

     ,   
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,         -

.  

      : 

-   ;  

-   ,      

,     ;  

-    ;  

-    -  ; 

-  ;  

-    .  

 

2.5.5      , -

     

 

 ,        -

:  

-  ,   ,  -

  ,   , 

       -

-  ;  

- ,    , -

    ,    

    ;  

-       

     (  , -

  ,     

 .);  

-       , 

   ,    -
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   ,    -

      ;  

-       ,    

.     . 

 ,         -

: 

-      ,   -

   (      -

  -  ); 

-      ,  -

      ;  

-   -  ,   

 ,  ,    

,     ;  

-    ;  

-  , ,    

 ,        

      

 ;  

-  , ,  ,  

, ,  ,   -

    ,   -

  ;  

-       ,  -

        

    . 
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2.5.6.      , -

     

 

 ,        -

: 

-  ,   ,  -

  ,   , 

       -

-  ;  

- ,    , -

    ,    

    ;  

-       , 

   ,    -

   ,    -

      .  

 ,         

:  

-      ,    

  (       

 -  );   

-      ,  -

      ;  

-   -  ,   

 ,  ,    

,     .  

 ,        -

   -  ,   

 ,  ,    



60 
 

,      

          -

        -

    -

 ,      -

. 



61 
 

3 я  

 

         -

 : ,  ,   .  

         

       . -

,   ,      -

          . 

      -

         0,3   .  

           

         

. 

     ,    

   ,     

     : 

1. .    Fe2+  

,      , -

      .    Fe2+  -

    ,    

,       Fe3+. 

     Fe2+   

    .     

          -

          -

 . 

2. .    ,   Fe3+ 

   ,      

       .  -

         . 
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    ,      -

:  Fe(HCO3)2,  FeCO3,  FeS   FeSO4 -

,       ,   

      . 

,    ,    -

    -     , -

        

  . 

3.  Fe(OH)3.     -

    ,    ( ),  -

 ,       Fe2O3  -

 Fe(OH)3.       , 

       . 

4. .     

            

0,1 ,         -

 .        

       . 

5. .        -

  ,     -

    Fe2+  .  

      ,  -

  ,      -     

 .      Fe3+,    -

        -

 . 

 

 3.1    
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 : 

 

3.1.1    

 

   ,         

  (Fe2+)      (   -

)      Fe3+,   

    . 

      ,   

      ( )  -

        

 . 

        -

         -

 ,       -

    3   . 

 

3.1.2   

 

        -

    ,   -

 ,   ,   ,   -

,    .  -

,  Fe2+      -

  ,     

          -

 . 
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 .     

       . 

  ,        

,       ,  -

   .  

 ,       -

 ,     . -

    ,   -

   . 

 

3.2     

 

       -

    . 

      : BIRM, 

GREEN SAND. ,    .    -

       , 

(  . - ). 

 

3.2.1 BIRM 

 

BIRM-        

   .  

BIRM -  ,   ,  

       . 

BIRM     5 /  ё  .   BIRM -

      ,   PH -

      8.0-9.0.      

  ,        8.5. 
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    BIRM,     -

,           

.   BIRM     ,   -

  ,      . 

          

     . BIRM -

   . 

         (  25 ).  

 –  . 

   –    .   -

      2 - /      -

      .  

  BIRM: 

 –  6,9 

Fe  –  3 /  

Mn –  1 /  

 –  3  2/  

,  –  

  –  0,5 /  

  – /  15%    

 1  Birm – 930  Fe.   

 

3.2.2 GREEN SAND 

 

Manganese Green Sand –  ,   -

 MnO2. MnO2      -

 ,   . 

        , 

  .  
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 –      (6 %) 

 KMnO4. 

  Fe + Mn  15 /  (  ,  ) -

    KMnO4     

  -  DL-PM   .   

  –  . 

 KMnO4:   – CKMnO4, /    = 

Fe +2CMn +4CH2S, /  

 6 %  – CKMnO4  100/6. 

  Manganese Green Sand: 

 –  6,2 

Fe + Mn –  7 /  

2S -   5 /  

 –  5  2/  

 1  – 1370  Fe.   

 

3.2.3  

 

 –  , ,   ,   -

     ,      .  

      –  , 

    .    

      -

      ,   -

      .   

   .  

-      -

   3.1. 
 

3.1 - -      
№ ,    
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/  
1.  -  
2.       
3.  , / 3 1350 -1400 
4.   1,4 - 2,0 
5.  ,  0,5 -1,5 
6. , / 3 2450 - 2550 
7. ,  %   8 
8.    
9.   Fe  

Mn   , /  
 50 

10.    , -
 

 

11.    H2S  
12.    
13.   pH 5,5 - 9,0 

 
    ,    -

 3.2. 
 

 3.2 -       -
     

№ 
/  

, 
  

Greensand  BIRM 

2.  , 
/ 3 

1350 1400 1450 

3.  
 

1,4 - 1,6 1,4 - 2,0 1,34 

4.  , 
 

0,25-1,0 0,8-1,5 0,48 

5.   -
 

 
 

  
 

6.  
 Fe  

Mn   
, /  

15  50 20 

7.    
, -

 

   

8.    
H2S 

   

9.  
 

KMnO4   -
 -
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10.  -
 pH 

6,8 - 8,8 5,5 - 9,0 5,8 - 8,6 

11.   Fe, 
(  Fe  
3 ) 

0,5 - 0,64 1,5 0,5 

12.  -
 , 

 -
 

 -
,  

(  
   

 KMnO4), 
 -

 ; 
 1,5 - 2  

 -
 ; 

 
 15  

 -
 ; 

 
 15  

 
 
 
 

  3.1     
  . 

 

 
 3.1 -      -

       

 

        -

       -

        ,  

      -

 . 
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