R N # % X B 4§ 8§ Vol . 1, No. 2
2007 42 H Chinese Journal of Environmental Engineering Feb. 2007

W AT LB R 8 w53 &% BELIG P e ) e 2 95 F o8

e EERTT ORER OAOE
’ﬂf?ﬁ 4540005 2. [ RR 22 B AR SR BT AT ST A0 R G A E K L HE LAt 1000855
S.jta H R R 25 R A R 2% W 35N 93 23 W] 950 215000)

D«A§

(1§ R 2 R 2 Y IR B

M OE LR AUKIEER A AR b, R e A B e IR ER A I JB BR E v RE s pH (B R IR A I R A5
A1) 7 o SR W R A ML IR PR R R BB U0 R A i 0 o 50 (ELTE e L L R R A A AR R T I A ML B R R R DL A 3 T
IR R A RIR I AIAOR o )BT T A = L R (ATMP) B K & 5k — I (HEDP) 2-BE AR T Je-1,2,4- =R IR
(PBTC) F75 i 5 2 B4 (NaPO, ) (FEARFR KR AAG KON 1 ~5 4% W BE Oy 80 C AR [/ B m vk B2 T W BRI R . R KW, H
ILJBAE 1 R R 8 30 A e S {ELR0E 5 A LA R A9 BELIIG 1 RE A T SR W R £ s ATMP R HEDP 7545k 4 55 X80T A B i O BELOIG %,
B B BB pH B AY B2 8, B 2R [ B 2 s PBTC RS /I 35 400 4 550 B 2 W8 08 T HL At A HLIBE AR £ , PBTC W] B A 25T
HO K B R AR Y T 3000 AR G R A A

KR EIRAUK AR IR

MES%ES  TQ085.412 TEERIRED A 00 =S 1673-9108(2007)02-0006-05

Comparison of static scale-inhibiting properties of typic organo-phosphonate
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Abstract During the usage of the industrial cooling water, as the concentration multiple increases, it enri-
ches alkalinity , hardness, pH and temperature and scales seriously. Polyphosphate and organo-phosphonate are
good calcium scale inhibitors. But under high temperature and highly enriched concentration of circulating water,
not all organo-phosphonates can reach the same efficiency of scale prevention. The paper calculated the scale pre-
venting efficiency of amino ( trismethyl enephosphonic acid) ( ATMP) , 1-hydroxyethylidene-1, 1-diphosph-oni-
cacid (HEDP) ,2-phosphonobutane-1,2,4-tricarboxylic acid ( PBTC) and ( NaPO, ), when the concentration
multiples are from 1 to 5,the temperature is 80 °C and their consistencies are different. The results show that both
organo-phosphonate and polyphosphate have the threshold effect; organo-phosphonate scaling preventing efficien-
cy is superior to polyph-osphate; ATMP ,and HEDP in low enriched multiple have higher scaling preventing rate,
while with the improving of hardness, alkalinity and pH ,scaling inhibition rate drops greatly; scale inhibition effi-
ciency of PBTC is higher than other organo-phosphonate obviously ,PBTC can be applied to broader range of water
quality , increasing the security of systematic operation.
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Experimental results of 1 concentration time
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Fig. 2 Experimental results of 2 concentration times
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Fig. 3  Experimental results of 3 concentration times
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Fig. 4 Experimental results of 4 concentration times

TE W BELE (5 pH fELIY S fFK I (& S) 4 Bl 2y
FIBH G TERESS A R B, ATMP 2 {[H] 4 %7k , HEDP
1922 AL TR T, 5 B AL S mg/L 2] 10 mg/L (1 72
e, B SR8 I 2 48 5 PBTC B3 HOR & F 3 Ath 3 Ff
BELIR 79, (HA 5 (S mg/L) 5 (NaPO, ) ¢ BHIR 3 4
K B B R F 5 mg/L i, HBH G AL AN

100
90
80
= 70
g 6o
£ sor
?’é 401
30r —e— (NaPO,), —8— ATMP
20 ’
10 —— HEDP —X— PBTC
00 2 1 6 8 10
#BE(mg/L)
K5 5 KRS R
Fig. 5 Experimental results of 5 concentration times

2.2 4 7R R YE 5 X BRI B0 R B 2 A

&l 6 ~ & 8 A4, (NaPO, ), . ATMP FiI HEDP
3 ol SEL I 700 76 AF [ 79 3 B2 K F T BE A B K Ik 4 1 5L
{14 3 i BHL IR AR R L R B A, 1 A K IR SR
FIATMP A5 2y B 57 s PBTC I 78 955 BF 7 e 45 175 5
15 2 LA BRI UL 9

3 iF

AT B HLBE A AU R G — o AS TR B B3R
FITEAR TR A AE T, BA AR A R FLEE, — A
S i 2 W B\ I E A2 S A AN TR £ 4 B A
T A A 2 0 ) Do ) 4 LR, O 45 IR A o 4 55 A T
fifp BB PR IRAS TR BIVAE 24 T 4R 5 1 45 U ) A I A
JEE DT BEL LR35 1 A Y o s A S B3 55 % B
i TR %5 Wiy = S S 1 VR B0, A Bk TR 5 S 5 T R
PSR RER. BAER I CaCo, 4% — &

i#



%2 e 1102 < AT LI T 740 25 L 14 B X 1L 55 30 BF 5 9
100 - —— 1 mg/L 100
ool ——25mg/L
—A— 5 mg/L 9%
& 80 —%—8 mg/L S
% 7oF —%— 10 mg/L 80
= =
e ) S5 mg/L
8 50 E " —A— 5 mg/L
s ¢ A~ —%—8 mg/L
< 40t\‘\‘\‘\‘ ® —%— 10 mg/L
30F 1 1 1 1
20 L L L Slof-i.‘lk 2 fiK 3K 4 £k 5 fEK
15K 2 fiEK 3K 4 f5K 5 fK
9 PBTC L4554
6 (NaPOy), FHEE R Fig. 9  Experimental results of PBTC
Fig. 6 Experimental results of (NaPO, ),
TE K v A2 B B B 515 i W B B/ 1 T R 5
100 ficki b R IR R B T 5 TR COST B TR, X
; Rl H 5 R TE Y BT K R B 4 A 8 T2 b AT
€ B 1 T BRSO BT th . A A B 1 B R
5;: OF oo LR RN TP T A R B i AR 1 IE H A K 1 R R AE
= mg N P =g /
% 50 —m— 25mgL ARG R PR AL, T SRR KA K AR ITRUE
< 40 1;:&& SRR YG T2 8T /KB &, Buchrer 1 Reitemeier Xif
0F % 10mgL T TR 85 AR AR 245 40 BT AE A F 9 IE P T R BLIE . BRIL
20 1 1 1 1 R . — ) Lo
ViR 2fBk 3fk afik sk ZHN R AR B A8 R T RSN E A
7 AP Sk S ULRHE A LI T LA B 1
Fig. 7 Experimental results of ATMP %15 \%%?ﬁﬁﬁké%%ﬁ%ﬁ*%? ’%ﬁﬁ{gﬂb%ﬁ%@@j
BCE K AR, BB LA RE b X SE ) i 4y R K
o0 H A LSRR R L AR T R B AL . X R
sol M PRI o 3R M 6 136 2% A 80 °C 19 735 8 F 5 K A
SN —A—5mglL A BLIE B R L, WE B R 3 MU TR B SR L (R
£l O E ALY P B R A . 805 2T A A B
= .l FRAR 4Tt 49 C—P B, R B L R A
m
= ol P—O—P A [E 15 2, N 8, A HLEE IR £ fb 2= Fa
u . | , PEGT R 5 K AR AR e B R3S . E
Uik oMk afik  afik sfivk {0 T e R 2 R 2 5 T T Rl 2 45 95 L

F 8 HEDP 55545 F
Fig. 8 Experimental results of HEDP

(475 180, - HA A 9 YT HES (4 B 5 , 24 FELIR 550 /9
HREM S ZAE A, nl REW M AE CaCO, i f ki (19 15
PR b, T T ORI — 5 1 5 SR, 7 A R
AR SRS KA A 0L AN B R AE
KRy Ca®" Mg S5 BB T i il i PE 2 5 1, A
1 BEL 1 55 WU B 5 (A CO3™ (SO; 46 iy B fik,
P TV HK R Ca®" Mg™ " B F 10 SR VP vk g, 6 13
DD /NP NI Y 8

ARG TN O B W R A WL LR R e

AN i R A

(NaPO, ), J&H1 PO, U TAT A A JiC 1 4 41 A 1
RUEIR B 25 TE AR S 9, Hoh 90% 2 i > T HE R
RWRIRER , & A7 10 = i B DY it s 12 4% 458 %y 5%
~10% o P E EE N EER G, 7K LT T L
ST G R BT A BUKE RS S, U S R T
945 & B T3 s, 25 3024 A (NaPOy ) ¢ B
Y AL Z (NaPO, ) o 1] 555 8 78 sl 1 43
TOEMZ G Y. HEDP J& TR AL 59, &
RES KA Ca®" (Mg™™ Zn®" Fe’ " % 4 JR B T
ANHEEEY), U S B T LB U R R KA T
AW, N BN 4 8 $8 2 0K P IR FFE RS



10 wos L

%1%

ATMP J2 B SUBE B RUAL 5 W), 208 il 5K iy
Ca’* Mg'" Zn’" Fe’" %4 8 8 7Y MW LA % &
Yok B3 . PBTC 2 BE R RBAL & 9, 20 7 P IR iy
A PR AL (—PO,H,) MR R A (—COOH ) P il 3
P, 30 4R 22 BOHIE 52 2 DA T) W B A g JL A DG PG 3
PR AT 3 R SRR O AT R AT
{1, HEDP ATMP ] LU 75 % A7 1) 42 1<, PBTC Bk
RE 0 ) 07 % A1 B AR R, A RE A R BR AR A K
PBTC W] JH il i B L i pH % i vk 406 1 20
IKIFEA, A B Al (0 11.5% ), AN 52 36 55 4
TR B 2 T A R A8 A S 2 ) A1 B v H0 K Ab B
AR Z—

4 £ it

(1)4 Bl AL R R 2R B 1% &k BHL G #8 BA 1l A
TERCN, BII A i BRI ) 22 5, TOUE H R Ay itk iR
i g T

(2)47E 80 CHY SR AT , $&m pH 545 i
JE I, PBTC ) 7K 3 30 il 2 5k A6 3 b A7 ML B 12 46
HEDP ATMP; HEDP F1 ATMP {4 L35 7 BE #H iF , 76
iR pH B ATMP & fL T HEDP ,{H#R L PBTC
255 (NaPOy ), TEARAE B2 AIK pH B A 55 1F T, IR AL
S (R W L pH (I 9 A T PBTC, R
it F HEDP . ATMP,

(3) PBTC & —Fh il B A BELYG 7], BDf 7E 5 %
K80 C {yEF 2 5 T, vk R R FE A
5 mg/L, BHYF R RE A 2 2 85% ,

2 % x

(1] Bz, @A, Wb, IR 09 FELIE HL R & M e 1T
BB AR W 17,2003,31(7) .14 ~ 18

(2] #.OfF. iR HIK R G A PUBE R R (PBTCA ) 2% 1 fH
Ptk semwEsE. M4k T.,2001,29(4) ;24 ~ 26

[3] A, Tk AR BE AR JEAT A2 Tolk i ik, 2002.
60 ~61

(4] SRR, Z0HE, B H RS P BHLIR 7 09 BF 58 8

4 A b Tk JE ,2001,2(1) 225 ~29

o mt. W P BHYR 500 45 14 43 A B HCBH A5 3R HLELAF 5Y [

2L S AL at A AL TRA 5T BE ,1998. 72 ~ 81

KRB 5. 35 43 ¥ B 70 S B G HLBE. il Ak 2%, 1984,

(2) 181

[7] FBE . 7K Ak B0 0 T ARG BR 4% 207K R 5800 #r 7 2. b
5 AR Tl A ,2000. 58 ~ 59

[8] 2230, BB 5C AT TR F W —oK Ab #E AL L5 245 7).
A0 A2 Tl AL, 2002, 381 ~ 387

[9] Davis R. V. ,Carter P. W. ,Kaouath M. A. et al. The use of

[5]

(6]

modern methods in development of calcium carbonate inhi-
bitions for cooling water systems. Scale Formation and Inhi-

bition. New York;Plenum Press,1995.33 ~46





