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THE STUDY PROGRESS OF SCALE INHIBITORS IN THE
CIRCULATING COOLING WATER

TONG Wei-Fang

Abstract: This paper introduces the present situation of.the application and the problems
faced in the circulating cooling water system. Then, the “author discusses scale formation of
the circulating cooling water system and the mechanism of scale inhibitors. And the
development course of scale inhibitors, researchoprogress and its characteristics are reviewed.
The development direction of the inhibitors'is also prospected.

Keywords:scale inhibitor; scale inhibition mechanism; progress; trend

’ ’ N N o 5
o ’ ( C0327 \PO437
o o 50427) CH.ZJr N Mg% s
, 80 %!, o
’ ’
o ’ b
o] ’ b
’ ’ ’ )
’ ) o
N N 2
’
N N o ’
121,
\ ’
13]
N Y o

:2012-01-21



F4HF T L JEIRA K R IYE A AR R -25-
(scale inhibitor), 3
20 70 ( 20 30
' ),
(1) W, Ca™, ' ’
Mg2+ , ; 10
( CO&.POF  Si0 ) s '
20 60 >
, Caz+\Mg2+
, CaZKMgz* . ’
(2) : ,
(Ca® Mg* .CaCO;  MgCO, ) ’
’ © , Caz+‘Mg2+ ,
CaCO ’ CaCO; CaSO, o
a 3 ’
’ © , , Caz*\Mgz*
CaCo, o, ’ Ca-
(3) ‘ 4 CO3 o CaCO3
(H*, Na*), 5
(~COOH). ‘ ’ ;
, (CaCO;  CaSOD) ; ;
’ : 3.2
(4)
’ ’ ) ((N3P03)6)
: (NaSP3OIO) o s
’ 2’ -0-P-0-P- s P
Ca™ ,
0 ’
b o b , [6]; ,

a* Ca3(POy),



<26 26 5
, (2) o
3.3
’ C_P o
285 kJ /mol, (7. ,
, , 20 60 N CaS0,.CaCO;
) 70 [6]0 5 D Ca}(PO4)2 )
s 5 Ca® N Ca3(PO4)2 5
Mg2+ Fe* Zn* s Fe .Zn s
) (3) Bl 90
(80 % )o , )
:HEDP ( ) . ATMP
( )\ , ;
(EDTMPS) 2— -1,2,4- (PBT- s N o s
CA) o N
) ) ) ) MgCO3 \CaCO3 \CHSO4
) N Ca3(PO4)2
. ( N b
), , o o
3.4 o
3.5
) ) (_ )
COOH) | (-OH) , (=SO;H) | (-
CONHZ) D (_PO(OH)2) S (_COO_) o
(PASP) (PE-
o , SA).
o (PASP)
(1) e . 20 90 ,
(AA). (MA) . \
, , 10 Zhengyan Liu
R PASP )
-COOH )
, Ca* Mg* Ba* Fe* ,Cu* PASP,

’ ’

1.0:1.2, 180 °C,
2 h, ,PASP



Fh5 T MJEERAIK R G TLYE R AR 3R -27-

o PASP Smg/. , (CaCO;
95 %, CaSO, 90 %.
(PESA) \ \

’ ’ N

o Xiaohui Zhou 1 ,
CaCO; ,Cay(POy), Zn
, PESA o
, 500-1 200 mg/L, 1 000
mg/L,,PESA  31.2 mg/l. ,PESA CaCO;
85 % ;PESA  20.8 mg/l. Ca3(POy),
38.9 %;PESA 9.1 mg/l.
96.1 %;PESA 3.6 mg/lL |
64.4 %,

-

(3)

[ ) . [C].
. , 2004, 34 - 37.

2] . Q@]

1999, 15 (5): 44.

[3] . (D] ,

1999,15 (3) : 41 — 42.

[4] . 1.

~ 134,

[5]

, 2009, 38(1): 131

1. . 2010, 18(3): 70 = 74.
[er . [

|- : , 2002.
[7] . [J1- , 2009,
29(3): 38 — 41
(8] ) . . [J]-
2007,143(8):26 - 30.
(9l . . [J1-

, 2002, (1): 15 - 18.

[10] R .
[J]. , 2003, 23(11): 1 - 4.
[11]Zhengyan Liu, Yonghong Sun, Xiaohui Zhou, et al. Synthesis and
scale inhibitor performance of polyaspartic acid [J]. Journal of envi-
ronmental sciences, 2011, 23: 153 — 155.
[12]Xiaohui Zhou, Yonghong Sun, Yingzhan Wang. Inhibition and
dispersion of polyepoxysuccinate as a scale inhibitor [J]. Journal of

environmental sciences, 2011, 23: 159 - 161.

(L% 35 W)

0.12 %~0.2 %, 80 %
) ( )GB8978-
1996 #50
32 ,

,40 min
40 min o

33 ,
, 10 %~12 %,

34  COD, )
) COD.,

m ., . [J].

144-148

2] ) ) . [J]-
,2003,17(1)

3] ) . [J1.

2001,1

[41€ ).GB8978-1996.1996

,2001,21(3):





