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ABSTRACT

This paper covess the recovery process of aluminum coagulant by acidic exiraction which can develop the dewaterability of
residual sludge solids and the reduction of sludge volume and mass. Simultaneously, vatiables aifecting acidic extraction of
aluminum are discussed It is represented that the characteristics of recovercd coagulant is assessed wath respect to aluminum
confent, coagulation effectiveness, and trace contaminants. The ireatment methods of residual sludge solid following acidic
extraction are also discussed. Finally, we suggest some cases in which the results from laboratory can be applied to the full-
scale operation and future domestic prospect of it.
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Table 1. Raw alum shidge characleristics of samples callected from four water treatment plants in Metropolitan Atlanis, Ga.”

Sample Suspended Solids (g/L) pH CST*(10mm) {sec) | Tolal Aluminum Concentration (mg/L)
Chattahoochee 50.7-179 4 58-~73 139678 4,904
Hemphill 8.67~120.3 6.4-7.7 22~59 895
Candler(Dekalb) 10.85 5.95 al 831
Quarles(Cobb) 974 596 830 5,167

* capillary suction time
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Table 2, Tatal metal compositions of raw sludges collected from
four waler treatment plants n Metropolitan Atlanta, Ga.”

Metal mg/L mgikg ss*
Al 831~5,267 47,068~102,076
Fe 490~4,900 39,908~56,517
Mn 39-240 1,283~4.614
Ba 2025 205-~240
Pb 0.56~6.85 51 6~167.2
Cr 0.5~6 46 1~108.9

*s8 = suspended solids
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Table 3. The chemucal composition of residual slodges obtamed at several domestic water freatment plants”

80, | ALO, | Fe,0s | KoO | MO | Na,Q | CaO | Ti0 | 805 | PO | MnO |Igdoss| T-C | T-N (C/N¥]| pH
A3 | 1478 | 3637 L92 | D06 | 055 | 044 [ 005 | 030 | 27 010 | 0.14 | 41.85| 7.28 | 56 [ 100 | 74
A | 4474|2463 | 581 | 231 | L78 | 111 [ 1.78 | 091 | 038 | 037 | 009 | 1743 | 4.19 | 028 a6 | 72
A | 3258 | 2971 | 45 172 | 124 | 092 | 124 | 059 | 104 | 018 | 010 | 2737 | 518 | 042 | 123 [ 71
T 4096 (2814 458 | 173 | 117 | 168 | L17 o 065 | 0.56 | 086 | 0.09 {1915 | 413 [ 042 | 121 [ 7.3
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Fig. 1. A pC-pH diagram for aluminum species in equilibriom
with salid alumimum hydroxide.”
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Table 4. The example of the economic analysis of coagulant recovery in Athens, Tenn , and Spartanburg, 5.C™

Total Chemical Costs*

Operating & Mamienance Costs

Capital Costs

$ 10.58/10°n’
{for recovered coagulants)

$ 14.40/10°m’ & $ 3.30/10°m’
(for coagulanl recovery systems)

$ 23.800/10°m”
(for daily raw water flow)

$ 10.65/10°w°
{for commercial coagulants)

§ 045k & 5 040/ke
(for drying solids production)

$ 1,535/kg
(for daily mass produchon of solids)

* The cosis of sulfuric acid and polymer used in the production of recovered coagniants.
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