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Phosphorus Release Condition and Regenerability of Lanthanum/Aluminum-modified Zeolite
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Abstract : Lanthanum/aluminum-modified zeolite is a new material that is used to remove phosphorus from waste water. For lanthanum/alu—
minum-modified zeolite has the advantages of high phosphorus removal efficiency, low expense, innocuity, environment friendly, its appli—
cation prospect is extremely broad. However, use lanthanum/aluminum-modified zeolite to remove phosphorus from waste water has a disad—
vantage of producing a lot of chemical sludge. And the effective approach of reducing the chemical sludge is to release phosphorus from lan—
thanum/aluminum-modified zeolite saturated with phosphorus and improve its regenerability. In order to know the best phosphorus release
condition of lanthanum/aluminum—-modified zeolite saturated with phosphorus, the effect of pH on the release of phosphorus from lanthanum/
aluminum-modified zeolite saturated with phosphorus was investigated by adjusting the pH from 2.0 to 13.0 using NaOH and HCI solutions.
And the regenerability of lanthanum/aluminum-modified zeolite was researched simultaneously under the best phosphorus release and best
phosphorus adsorption conditions. And the result showed that the amount and ratio of phosphorus releasing from lanthanum/aluminum -
modified zeolite decreased firstly and then increased when pH changed from 2 to 13. When pH was 2, 12 and 13, the phosphorus release
ratio was higher than 76%, and the phosphorus release ratio reached the highest point when the pH was 13 and the highest value was
98.2%. When pH ranged from 3 to 11, the phosphorus release ratio was lower than 30%, and the phosphorus release ratio reached the low—
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est point when the pH was 6 and the lowest value was 1.7%. So it could be concluded that strong acid and alkali environment was in favor of

phosphorus releasing from lanthanum/aluminum —modified zeolite. The test of the regenerability of lanthanum/aluminum —modified zeolite

showed that the phosphorus adsorption amount and the regenerability of lanthanum/aluminum-modified zeolite were 2.367 mg-g~', 2.336

mg-g™, 2.312 mg-g™, 2.253 mg-g™" and 96.7%, 95.5%, 94.5%, 92.1% respectively in the four times of regeneration and adsorption tests.

The adsorption ability of lanthanum/aluminum-modified zeolite decreased with the increasing of regeneration time, however, the adsorption

ability was still more than 92%, which meant that lanthanum/aluminum-modified zeolite had a good stability and regenerability.

Keywords: lanthanum/aluminum-modified zeolite; phosphorus adsorption; phosphorus release; regenerability
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Table 1 Phosphorus adsorption amount of Lanthanum/Aluminum-modified zeolite

£l Wik /mg- g Gy Wit /g g™ % Wit g g™ % Wi g g™
1 2.355 10 2444 19 2319 28 2456
2 2402 11 2.362 20 2423 29 2.384
3 2.304 12 2.446 21 2.402 30 2.509
4 2.372 13 2.424 22 2.409 31 2451
5 2.488 14 2.466 23 2.501 32 2377
6 2511 15 2492 24 2.392 33 2435
7 2.360 16 2.460 25 2.504 34 2515
8 2.510 17 2.306 26 2.374 35 2.327
9 2.435 18 2.427 27 2.517 36 2.498
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Figure 2 Effect of regeneration time on the phosphorus adsorption amount and regenerability of lanthanum/aluminum-modified zeolite
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