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Development of Efficient Phosphorus Removal Process
from Sewage and Wastewater using Olivine Media

Ki-An Cho" - Jang-Hwan Lee
Department of Environment and Health, Chodang University

Abstract

Even though a physical chemistry method was used when removing total phosphorus during the
waste water treatment process, it contained many problems due to unstable removal efficacy,
increase of maintenance costs according to the amount of pharmaceutical use, and the weight of
additional expenses resulted from the generation of great amounts of sludge. To supplement such
disadvantages, olivine which has abundant Mg, Ca, Fe ingredients, Zeolite, and slag are mixed while
having them react to the phosphate melted within the water; thereby creating insoluble phosphor
compounds which is able to remove total phosphorus. Accordingly, by mixing olivine which is a kind
of Mg-Fe silicate mineral, Zeolite which is a crystalline silicate mineral, slag which is a by-product
generated in the middle of refining the impurities of minerals, and Tib2 at a certain rate; Bio-Cube
is produced while pH, Cond., turbidity, and T-P were estimated through 10 different ingredients and
ingredient rates with a simulation of a complete mix method.

The combination and rate of Olivine(40%), Zeolite(20%), and slag(40%) was judged as most suitable
for the removal of phosphor. By securing stable treatment efficacy of total phosphorus with the use
of olivine, a natural silicate mineral, technological and economical effect through alternatives of
flocculant for chemistric treatment were pursued while treatment as well as economical and
environmental effects are intended to be searched by minimizing the generation amount of sludge.
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Table 1. Sample composition

Composition
Sample Number - — Remarks
Elements Weight Composition(%)

Case 1 Olivine:Zeolite: TiBy 69:30:1
Case 2 Olivine-Zeolite:TiB, 79:20:1 rraion
Case 3 Olivine:Zeolite:TiBy 89:10:1
Case 1-1 Olivine:Zeolite:TiB, 69:30:1
Case 2-1 Olivine:Zeolite:TiBy 79:20:1
Case 3-1 Olivine:Zeolite:TiBy 89:10:1
Case 4 Olivine:Zeolite:Slag 40:20:40
Case 5 Olivine:Zeolite:Slag 45:10:45 No UV
Case 6 Olivine:Zeolite 70:30 Irradiation
Case 7 QOlivine:Zeolite 80:20
Case 8 Olivine:Zeolite 90:10
Case 9 Olivine 100
Case 10 Slag 100

100 mLe| m2AdH 140 go] ZHA S 5] 00

ZA3}3, 30 mL/ming 3z SFHFE w2 T e,

Ay At x]_,_;e oF $3lgon, W ! CaPO,
A9y stded 429 AF 5 mm FETE g
%%$ﬂ pHE ZAstgion, § g g TR

71—%1[—&1 /1\_]_-?:1 J_=rL/\

E4] MgO, FeOs;, Ca0 A&
o] PO ¢ AFHTY HEF £ whg3t
o] Mgy(POy)s - 22(H;0), Fe(PO,)OH),, CaHPOy,
Fe(POy, MgHPO, - 3(H:0)5°] AAddEs &=
St thFig. D.
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Fig. 1. The result of XRD.
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Table 2. The result of phosphorus remove as case

Items pH Conductivity. Turbidity T-P(mg/L) Remarks
Blank 6.78 78.30 1.40 19.352 -
Casel 9.73 184.70 8.13 1.173
Case2 9.95 204.30 12.72 0.507 UV Irradiation
Case3 10.27 197.90 19.74 0.287
Casel-1 10.23 192.80 3.19 0.841
Case2-1 10.29 201.20 4.30 0.655
Case3-1 10.39 208.00 7.94 0.289
Case4 11.59 273.50 2.02 0.100
Cased 11.90 294.20 2.50 0.056
No UV Irradiation
Caseb 9.43 200.30 0.72 0.157
Case? 10.49 233.50 5.77 0.110
Case8 10.11 231.10 1.54 0.062
Case9 10.56 232.40 1.52 0.069
Casel0 11.41 565.00 0.32 0.030
Table 3. The efficiency of phosphorus by TPHAEE
remove reaction hour case.
e | TRo | Thies o
0 19.33 0.00 ) m, I
0.5 7.559 60.89
1 4.764 75.35 o o : - - - - ,
2 0.231 98.80
4 0.062 99.68 Fig. 2. The efficiency of phosphorus by
8 0.043 99.78 remove reaction hour case 4.
12 0.027 99.86 3.4.1. 2&us
24 0.043 99.78

3.3, HISAIZHH ol s MAH=E(Case 4)

0 hrel A 2 hr7kz el Q1 A7 &E&o] 744
ERom, 2 hr o] REHY AALEL v$
o e ge & 4 JtH(Table 3, Fig. 2).
34. Ca, Mg, Fe

gaus ¥ 85

Cal ZFAIZE 200 hr o] %, Mge 74 A
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Table 4. The variation of leaching concentration in Ca, Mg, Fe element(32-360 hr)

Time(hr) Ca(mg/D Mg(mg/D) Fe(mg/D)
32 0.117 0.014 0.025
48 0.112 0.013 0.026
56 0.101 0.014 0.026
72 0.080 0.012 0.025
80 0.079 0.011 0.025
96 0.075 0.011 0.026
104 0.074 0.011 0.026
120 0.051 0.011 0.026
128 0.057 0.010 0.025
144 0.047 0.000 0.010
152 0.031 0.000 0.007
168 0.034 0.000 0.007
176 0.015 0.000 0.007
192 0.007 0.000 0.006
200 0.004 0.000 0.006
216 0.000 0.000 0.006
224 0.000 0.000 0.005
288 0.000 0.008 0.006
360 0.004 0.000 0.008

Table 5. The Ca, Mg, Fe mass of leaching concentration from Olivine media

Elements Leaching mass(g)
Ca 27.44
Mg 4.39
Fe 8.84

Table 6. The element ratio of raw sample and leaching sample

Items SiO; CaO MgO Fes0s Al,Os

Raw sample(%) 375 3.55 354 11.2 1.38

Leaching sample(%) 37.0 3.35 35.0 11.3 1.42

Rate of change(%) 1.33 5.63 1.14 -0.89 -2.82
35 85% YN ME w8 A JEAE ko, 1 F Ca07t /b

Z "3 &S Bth Fe0s ALO; & 4 &H
7h $7be Ao g B4 H )l tk(Table 6).
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