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Al Species Distribution of Organic Silicate Aluminum Hybrid Flocculants by Al-

Ferron Complexation Timed Spectrophotometric Method
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Abstract New types of organic silicate aluminum hybrid flocculants were prepared by employing Tetraethylorthosilicat ~ TEOS
Diethoxydimethylsilane  DEDMS  ¥-Aminopropylmethyldiethoxysilane APDES as silicon source. The Al species distribution in these new
products was investigated by Al-Ferron complexation timed spectrophotometric method. The results show that silicon source basicity B and
Si/Al molar ratio have effect on the Al species distribution. Among them basicity has greater effect three sets of products have similar
characteristics. The content of Al, declines with the rise of B value while the contents of Al, and Al, increase. Al, is the dominant Al species
in the products with TEOS as silicon source. DEDMS has little contribution to the distribution of Al species. In the products with APDES as
silicon source Al is the dominant Al species while the content increases with the rise of Si/Al molar ratio.
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Fig.1 Molecular structure of Tetraethylorthosilicat Diethoxydimethylsilane Y-Aminopropylmethyldiethoxysilane
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Fig.3 Al species distribution of HF-T HF-D and HF-A with different B
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Fig.4 Al species distribution of HF-T HF-D and HF-Awith different B

Si/Al
23
B 3
B
Al, Al
3
Si/Al
Si/Al
Si/Al
Si/Al
LAl

c

Si/Al

HF-A Al
Al
B
HF-T Al,
B
HF-A Al, B
Si/Al
Si/Al
Si/Al B

13

14

16

17

18

Gao BY Wang Y Yue Q Y. The chemical species distribution of
aluminum in composite flocculants prepared from polyaluminum

chloride PAC and  polydimethyl-diallylammonium  chloride

PDMDAAC ] . Acta Hydrochimica Et Hydrobiologica 2005
33 365-371.
I 2002 16 2 15-19.

Choi JH Shin WS TLee SH et al. Application of synthetic poly
DADM flocculants for dye wastewater treatment J . Environmental
Technology 2001 22 1025-1033.

J. 2004 23 12 1277-1284.

M .
1987.
Okada K Tomita T Kameshima Y et al. Effect of preparation
conditions on the porous properties of coprecipitated Al, O5-SiO,
xerogels synthesized from aluminium nitrate nonahydrate and
tetraethylorthosilicate J
2000 37 355-364.

Méndez-Vivar ] Mendoza-Bandala A. Spectroscopic study on the

. Microporous and Mesoporous Materials

early stages of the polymerization of hybrid TEOS-RSi OR’ 3 sols
J . Journal of Non-Crystalline Solids 2000 261 127-136.

TEOS
J. 2004 252 67-72.
TEOS
I 2005 31 4 46-48.
. PAC  PDMDAAC
J. 2002 22 5 472-476.

Smith R W. Reactions among equilibrium and nonequilibrium aqeous
species of aluminum hydroxy complexes J . Advances in Chemistry
Series 1971 106 250-279.
Tsai PP Hsu P H. Studies of aged OH-Al solutions using kinetics of
Al-Ferron reactions and sulfate precipitation J . Soil Science Society
of America Journal 1984 48 59-65.
. Al-Ferron
Al, Al, AL
I 2006 25 2

Burrows W D. Aquatic aluminum chemistry

252-256.
toxicology and
environmental prevalebce J . CRC Critical Reviews in Environmental

Controls 1977 7 167-216.

. PASC
I . Al-Ferron PASC
J. 2000 19 1 1-7.
. Ferron TEOS-
PAC Al I 2003 22 8 529-531.
Wada S I Wada K. Formation composition and structure of

hydroxy-aluminosilicate ions J . Journal of Soil Science 1980 31
457-467.
.-
I 2006 33
3 107-109.
TEOS

J. 2004 24 2 215-219.





