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The Removal of Phosphorus by Spent Foundry Sand
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ABSTRACT

The removal of phosphorus was investigated from sewage waste water (SWW} using the used foundry sand (UFS). The opu-
mal pH occurred at pH 2 for adsorption of phosphorus species in batch test. Phosphorus could be recovered with 59 9% from
SWW in two hours at pH 2 using 100 g of UFS per liter of SWW. The adsorption of phasphorus species on UFS obeyed Lang-
muir isotherm, whose equation could be expressed by I'= 0.00038/(142.49878). Continnous column fest for adsorption showed
that breakthrough poini appeared m 25 bours on the condition of breakthrough concentraton of 8 mg/l
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Fig. 1, Chemical composition of spent foundry sand.
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Fig. 2. The result of EDX analysis of spent foundry sand,
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Fig. 3. Schematic diagram of experimental apparatus for
continuous columm. test
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Fig. 4. Effect of pH on phosphorus removal rate in case of

using 100 g of spent foundry sand.
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Fig. 5. The variaton of pH with reaction tme at diferent
wmitial pH value in case of using 100 g of spent
foundry sand.
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Fig. 6. The removal rale of phosphorus with reaction time at
pH 2 for different dosage of spent foundry sand.

Table 1. Phosphorus 1sotherm data

silfl?intdoﬂs]:;:ryg By mgl | 8y, mgl | By, mgl | B mg/l
5 12.96 8.16 0000192 [ 42500
10 12.96 411 0000177 23220
15 12.96 1.30 0.000153 8387
20 12.96 0.57 0.000124 4597
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Fig. 7. Langmuir adsorption 1sotherm for phosphorus.
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Fig. 8. Breakthrough curve for spent foundry sand.

Aol A 8 A 3=, (999



30 FHISE - PSTE - MESTR

4.4 = 7 Corden Masew fair: “Flement of watersupply and
wastewater dispasal”’, 467, John wiley and sons, Inc.,
AL Aolg e FAHA AFEAE us {1970

8. fEiE . “IRRMETTrEREEGRET . 2nd ed, 280-282,

Az ol gate] 1A g ST e SR, 42 (1992)

pHE 2, 6, 112 A8k 1A -AE3 25 pH 290
A 7 5 AAES eillen #SEESA 100
g—% AAEAE A9 241702] ukgelA 99.9% o] A4S
A AES Jehidth £ Langmuir 253 24

oﬂ Agst Ay T=000056/(1+2.49870)2] F2F 3
Aglor & dyeM sy ss Smgl= &
G A AFEAR] AL 25 hsS 2 UERTL

FollgsE 439} asy
Foplgw @A SEETY

1. AL A G - FEERE AR a4
e 2 #3g o P 977, 3132, AT
AH1997).

2, WA, 9EER B  “AB-process®l] 218 <1 AlA
i %o}tﬂg}ﬂ_ BAEAATA QTR
16013, 15-26 (1993).

3. Metcalf & eddy. inc, ; “wastewatcr engineering : trea-tment,
disposal, and reuse”, third ed., by clark & John M. Morriss,
T26-733, McGraw-Hill, New York, U.S. (1991).

4. O.A. Diaz, K.R. Reddy and P.A. Moore Ir: “Solu- bility
of inorganic phosphrous in streamwater as in-fluenced by
pH and calcium concentration”, Wat. Res., 28(8), 1755-
1763 (1994).

5. bdier, EA gea  E WS FEYHE] HF 2l
AR AA7, FoklEh %%‘v: f T E LA,
18(1), 95—107 (1995)

6. bt PREA A AR FETE =
A ?3_'75.‘%'%}437})“] ", 50-60. HaivlE FEFEAY
FHEFZTH1986).

PR

 elllet 7
U ogeltgE #73

A

1. of Korean Inst. Resources Recycling Vol. 8, No. 3, 1999



