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Purification and Characterization of Nano Al,; Species in Polyaluminum Chloride
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Abstract : The polynuclear Keggin species , Alj, AlO,( OH) 4 ( H, O) 1 (AlLy) , was firstly separated and purified from polyaluminum
chloride (PAC) by the ultra-filtration and column chromatography method. The Al ; yield was characterized by Al Ferron timed com-
plexation spectrophotometry , 27 AF NMR, TEM and ZATESIZER 3000 HSA . The results showed that the purified sample by the ultra
filtration method influenced by me mbrane pore radius and the concentration of PAC solution. High purity Al;; would be obtained by
choosing appropriate me mbrane and concentration of PAC. When using the column chromatography method, the bigger molecules
were eluated first , then the s maller ones . Al;; would be obtained by taking out the middle educt . From Al Ferron timed complexation
spectrophotometry, it was found that the obtained sample contained more than 90 % and 100 % of Al;; by using the two methods
mentioned above respectively. The TEM and ZATESIZER 3000 HSA results showed that Alj; was mainly aggregated as line type and
branch type in B=2.5 solution, and the size was about several decade and several hundred nm .
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Table 1  The percentage of the total Al in the all levels filtrate / %

PAC/ mol- L/ <1 000 1 000 ~5 000 5000 ~10 000 10 000 ~30 000 30 000 ~100 000 >100 000
0.198 56.01 25.00 3.49 1.27 7.09 7.19
0.143 49.1 37.05 5.93 5.37 0.83 0.00
0.112 31.94 49.68 2.55 5.14 7.57 3.12
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Table 2 The distribution of Al species in the purified samples
separated using ultra filtration method / % 2 PAC
PAC
/ mol* L~ <1 000 <5000 <10000 <30000 <100000
b
0.198 Al 0.81 1.79 1.13 2.84 1.63

Al 81.20 81.90 84.00 88.90 88. 44

Al,  17.99 16.31 14.87 8.26 9.93
20mL R
0.143 Al 9.27 7.06 5.12 7. 46 7.03 .
90mL/h, 20 min ,
Al,  85.22 80.90 78.25 72.13 69.50
Al Ferron 27 AR
Al, 5.51 12.04 16.63 20. 41 23.47
NMR Al , Al
0.112 Al 8.85 4.07 6.00 4. 46 6.03 3
Al, 91.15 85.26 88. 68 83.28 80. 62 4
Al 0.00 10.67 5.32 12.26 13.35 Al
3 PAC
2 , Table 3 The distribution of Al species in the purified
samples separated using gel column chromatography method
0.198mol/L Al, P P 8 baind
PAC
; 0.143mol/ L J mole L1 | 5 3 4
0.112mol/ L ,Al, 0.100 Al 7.3 2.2 1.4
PAC Al 75.2 90.7 98.6 100
) Al 17.0 7.1
Al, , 0.165 Al 2.8 3.2 5.4
> Al, 72.1 84.6 89.8 100
Al > Al 25.1 12.2 4.8
R 0.192 Al 2.0 1.6 2.3 5.3
Al, 86.5 88.8 81.9 89.7
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Table 4 The distribution of Al species in the purified x10° 6 All3 ,80 0x10" 6
samples separated using chromatographic media i
T ACOH);
/ mol- L 1 2 3 4 5 6 (4] 1 , Al
0.335 Al 7.3 17.9 18.2 16.5 5.8 2.1 , , ,
Al 50.2 72.17 74.2 75.2 52.0 12.8 , A113
Al, 42.5 9.4 7.2 8.3 42.2 85.1
0.160 Al 0.0 1.0 1.4 1.5 0 ’ 4
Al,, 55.0 71.5 68.0 75.0 53.1 A113 s A113
Al,  45.0 27.5 30.6 23.5  46.9 2 LAl
0.123 Al 5.6 10.7 8.3 2.2 0.9 s
Al 51.3 82.9 90. 4 83.9 50.6 ,27A1'NMR 2.1
Al 43.3 6.7 1.3 13.9 48.5
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Fig.l 27 AF NMR spectra of the purified samples
separated using gel column chromatography method
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Fig.3 TEM photographs of the purified samples separated using gel column chromatography method ( x 2900)
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