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Characterization of Coagulation—flocculation Species in the Particle
System () : The Application of Ferron Method’
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Abstract The application of Ferron method on the characterization of coagulation species was investigated in
detail in this paper. T he main factors were discussed and the case study of PACI at various basification values
was also carried out. T he experim ental resuli s indicate that the stirring ways have some effect on the application
of Ferron assay. With the mode of magnetic stirring, more information during the initial reaction can be ob—
tained. T he effect of particles on Al4erron reaction depends mainly on their particle size distribution and con—
centration- A linear relationship is found, and the effect of particles can be submitted- The dissolved compo—
nents have little effect on Al¥erron reaction within the experimental condition- T he subsequent case study with
various PA Cl shows that the Al<¥erron method with particle effect correction can be applied in the characteriza—
tion of coagulation species in the suspension.

Keywords Ferron method, speciation, coagulation, PACI.

[1,2,% %]
. 2
Al-¥erron
2
[1.3]
. ’
2
2
2 2
* ( Project Supported by the
. ’ National Natural Science Foundation of China ):
[3 6] 29807004, 59778019
’ * ok s s , 1997

28
: 1998-12-28



2 20
1 or |
0.6 f
1.1 0 0.5 |
NaOH NaOH <o
i 11, , 0.2 |
0.1 F
HCl : HCL, 00 2 n 6 8 10
1L , . cnX107/mol + L ™!
Al : 0.0675¢ Al P Ao
( 99.99%), S50ml1 1HCI , 50m1 ,
250m]1, 0. 01mol/ , 24h,
L , 50ml1 0.01mol/L Al .
: 500ml, 10 'mol/ 1.4 Al
L Al 5.5ml  Ferron
1.2 Al-¥erron 25ml s
A[0.2% (m/V) Ferron 1: ,
800m1 2. Og Ferron , . lem
) 1L , Imin 366nm DU -
) ) 650( Beckman) )
Imin ,
B[20% (m/V)NaAc ]+ 50g 120min.
NaAc , 250ml , 50ml
c(l 9 ): 100ml ( 100r/ min) (400 r/min) ( 800r/
) 1L, min) .
1.5 Al¥erron
Ferron 25 2 1 2.5¢g ( , Georgia Kaolin
A B C Company, USA) SiO2 , (Min-V-Sili-
Al-Ferron : ca-05, USA Silica Company) 1L, )
Ferron 5.5ml 6 R 2.5¢/ L ; 5.5ml
Al 0,0.5,1.0,1.5,2.0,2.5ml Ferron 7 s 10°
) 25ml, mol/L Al 1. Om1,
. lem , 2. 5¢/ L. 0,0.5 1.0,2.0, 3.0, 5.0,
366nm DU-650( Beckman) 10. Oml ,
) 1 , lem R
1.3 366nm DU -650( Beckman, USA)
EDTA Imol/ L
AlICls- 6H20 ( ) , 1.6
100ml , ( PB-700""
, 0. Smol/L.  JARTESTER )
NaOH B ( ), 100mg/L  500ml



5 3
, (200r/ min) 30s Al,
D) . Alc. N
AlF¥erron s
R : 5.5ml Ferron s s
50m1 N ” B
2 2
2 2 .
366nm DU-650( Beckman) ( Al. Al ),
) 1m in 2
, 120m in. 5
[8,9]
2 | '
2.1 Ferron )
(1) Al-¥erron
Ferron , s
. , (
Imin
-+ CK .
80 - = 100 ppm ’ Imin
-5 250 ppm ) 1
iy 60 —— 500 ppm
3 : 2
E 40
s/ 1,2 ,
Z 20|
2
0 Ala Alb
1 5 9 13 17 21 25 29 33
t,d N Alu 0
2 Ferron .
2
A]Jl, 2
1
ABS
r/ min / min (Total Al
1 0. 0632 0. 0630 0.0651 0. 0637
120 0. 2831 0. 2838 0.2819 0. 2828
100 1 0.0724 0.0737 0.0717 0. 0726
120 0.2737 0.2795 0.2788 0.2783
400 1 0.0748 0.0758 0.0734 0.0746 0. 2960
120 0.2889 0.2848 0.2887 0.2874
800 1 0.0742 0.0752 0.0731 0.0742
120 0. 2856 0. 2808 0.2827 0. 2830
2 A] 2
. 3.
(2 . ABS- 3, 4

Si02 ,



2 PAC . Si10:2
/v min= ! AL/% AW % AL/ % , AlFer—
21.54 7407  4.41 8]
100 24.52 69.17 631 ron ’
400 25.22 7189 2.88
800 25.06  70.55 4,38
2.2
] Ferron
3 Al-Ferron /mg- L~
Al+ 0 50 100 150 200 300
1.0,1.5,2.0 R
ABS 0.239 0.462 0.532 0.652 0.772 0.883 4 4
Al+ SiO, 0 20 40 60 200 : ’
ABS 0.239 0.305 0.354 0.418 0.821 ) 3
2
, Ferron
" 200 16.5% 13K 5
é O 100% 37K 4 )
E‘ 150
g 100 4 Ferron
% 50 §ﬁ & N AL/% AW % ALI%
PN
0(CK) 100 250 500 1o P‘AC 1.0 61.08 37.57 1.35
¥ B, ppm PAC+ 62. 80 36. 64 0. 56
1.5 PAC 1.5 42.70 51.08 6.22
3 AlAferron : PAC+ 41. 65 53.49 4.96
20 PAC2.0 21.54 74.07 4.41
100 ppm : PAC+ 21.90 73. 84 4.28
250 ppm
500 ppm 3
Ferron
2
1 5 o 13 17 21 25 29
s, d
. Ferron
4 Si0, Al-Herron
2
3,4 , Al¥erron
2
Py 2
ALSi:05(0OH) 4 nH-20, , AlF¥erron
’ pH
2
[*.10]
) pH 5
10" *mol/ L ,
1 Tang Hongxiao. Flocculation Morphology for Hydroxyl
’ porlymer of Poly-Aluminum Chlorade. ACTA SCIENT I-
° AE CIRCUM ST ANTIAE, 1998, 18(1):1 10

s * . , , 1997,



, 1990,
8(3):1 12
Dentel SK. CRC Critical Review in Environment Sci-
ences. 1991, 21(1):41
Letterman RD and Iyer DR. Modelling the effect of hy-
drolyzed aluminum and solution chemistry. ES&T,
1985, 19: 673
Wang Z S. Doctoral dissertation. The Johns Hopkins
University, MD, USA, 1986
Edwards M. Predicting DOC removal during enhanced
coagulation. JAWWA, 1997, 89(5):78 89

Hsu P H and Cao D D. Effects of acidity and hydrox y—

lamine on the determination of aluminum with Ferron.
Soil Sci., 1991, 152(3):210

Jardine P M, Zelazny L. W. Influence of inor ganic anions
on the speciation of mononuclear and polynuclear alu—
minum speciation through different kinetic reactions with
ferron. SSSAJ, 1987, 51, 889 892

Jardine P M, Zelazny L W, M ononuclear and polynuclear
aluminum by ferron. SSSAJ, 1986, 50,895 900
Wieland E, Stumm W. Dissolution kinetics of kaolinite in
acidic aqueous solutions at 25 . Geochim. Cosmochim -

Acta, 1992, 56: 3339 3355

, ( 7000

) E-mail.

(3) A

(4)

(5 ,

(6)
(SI ).
,  mg,m,h,d

(7) ;

(8)

(9)

(10)
(11)

2871 ,

100085,

62941102, ,
: 5499.



