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Abstract : It is very important to remove fluoride ion before treating semiconductor wastewater containing high concentration of
ammonia, phosphates, and fluoride ions by struvite formation. Calcium ion was generally added for the removal of fluoride ion.
However, calcium ions remained after removal of fluoride ion can deteriorate the performance of struvite crystalization. It should
be removed completely before struvite formation. In this study, the effect of fluoride and calcium ion concentration on the struvite
crystalization was investigated. Removal efficiencies of ortho-phosphate with struvite formation were more abruptly decreased than
those of ammonium nitrogen, as increase of fluoride ion concentration in synthetic wastewater. The structures of struvite formed in
synthetic wastewater containing calcium ion of up to 500 mg/L were identical. Purity of struvite was deteriorated as increase of
calcium ion over 500 mg/L. Removal efficiencies of ammonium nitrogen were more decreased than those of phosphate ions as in-
crease of cacium ion in synthetic wastewater.
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Table 1. Experimental conditions for struvite precipitation

Parameter Contents
F (mg/L) 0, 10, 50, 100, 200, 300, 500, 700, 1000
Ca (mg/L) 0, 50, 100, 150, 300, 500
pH pH9
Molar ratio NH:' N : POSP:Mg® :1:12:12
Mixing intensity (rpm) 150
Reaction time (min) 20
Precipitation time (min) 30
Reactor volume (L) 2
pH control reagents 2.5 N-HCI, 8 N-NaOH
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Table 2, Experimental parameter vs removal performances

. s - Effluent concentration (mg/L) Removal efficiency (%)
NHs"-N : PO,”-P : Mg — R - — = - Water content (%)
NH4"-N PO,”-P F NH4"-N PO4”-P F

1:0.6:1 107 0 434 496 106.12 295 785
1:0.8:1 758 0 425 643 105,04 5.08 754

1:1:1 491 0 351 76.9 101.62 2142 751
1:1.2:1 293 356 472 86.2 85.07 0 754
1:1.4:1 30,5 1226 405 85.6 4856 9.35 751
1:1.6:1 30.2 2234 35.1 85.7 6.29 2147 754
1:1:06 991 1042 47 1 533 56.2 0 753
1:1:08 684 21 481 678 91.1 0 748

1:1:1 581 0 437 726 100 6.71 743
1:1:12 54 0 504 746 100 0 739
1114 53 0 52 1 75 100 0 73
1:1:16 509 0 473 76 100 0 725
1:0.6:0.6 137 0 42 1 358 100 0 778
1:08:08 96.3 0 405 549 100 0 757

1:1:1 453 0 372 788 100 5,31 731
11212 10 0 414 953 100 0 737
11414 21 10.3 36.6 99 955 6.84 729
116116 42 176 343 98 924 127 735
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5% Q3 A%l WRFol YA, pH/l £ o2 o0, HAPY AAL RuHo2 A, THolee B,
wol struvite A3} W& FolAE HAPZF A4 Aoe  pHgol g Wtk 3ok ®d rmyobd A
AFREL ohehA 2] TEER EAUSE EFF] ok g0 F7be 91 gmuoby daet urgsjort
Z7he Ao) #1= 9k Qlo] 223} ukgato] HAPS F4dsto] Qrmuoby da
ZRe 5P ost HAPE 5olA feld 24t 7} struvite7} 2 713)7) Eol Btk At Yele At

OH7} QlAitol 23} wk-Z-3to] HAPE & d3thal a1¢laL, o E3F e o] 22 B4 0|20 struvite 243} ¥H-g-of ]3]
= ZEY st 2245, Y AAT & doju= & P vA]= AR FR F2 Ao A HE g of
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Fig. 72 Z4% %S 0~500 mg/L71A] struvite B2 3 A3
de A 75_%% XRDE &43%F difolth. ZAso] iLg=rt
g a7t PAs| wol AZEAT, 22+ struvite
o Fauast AuaE9 YA7L A= AR Hof
struvite 2 EIE| QT ¥y Lol Wo| XFeE o
£ HEtEEY AR Qe vEld daaE2 stru-
vite®] ¢=E7} oA shi= Yglo] =, ojo tigh <A
Fig. 4ol A <13} ot yolAl Ao AlA ago] #ast
HoZ AuyFEr) ko] B4 gTFo] u|x|L struvite A

o= B2 4 A7l o 2 9T A=

|, oot rlr fr

HoE o), Z45o] struvite BHZ-ofl njx|&= Gk gt
oldl AoA= Fryolyd vt A dFS e A
OS2 YERTh

4. 2 =
ol Aol FA2, F-N-Po] Ao e sk

e Haol A A 6‘3 of osf Aedor FaA

H He= struvite 243} vhgof Agsto] A2 w), &

S AA mEe HFH o 233} struvite A3} kg

ol sl FFE vla= Jalatol A Astgon, 1
Aze oot 2k

1) e ool ols) Bao] Al Mol AA &, 23} 4
2] 2 struvite 2743} Whg-2 A8 off 4 =41 pH 9,
NH," PO, Mg“—l 1.2:12, ¥ A]7F 20 min, 150 rpmo]
ek

2) 47} 500 mg/L oA &
Ae Aol 43| HFashglal,
HE B4 527} Foldas
Afgol agu Fzsl fas

mg/L7H A= AR PR} struvite®} LX|3HE Ao R FRIH
o, 1,000 mg/Lof| A= AA 9 L2271 HE & o] struvite
7b obd Zlo] ERIE Sl Bl tigh FF oy ob

Azwtt Qo] 27 Yt Hoz ARE
3) 2H0] 0-500 mgll EA5H £AoIA o] Wi
= EALEE HAPS] JHOR <3 Aol AA 283} -
S3he Ao vebwth W gEoby A
astgieh ol grmuoby Wt
BOF clol whisst arsiol, dmoly W)
7187} Folgol gmuoby W49 HE7}
273 ~—7]—o]— Ao AR A4sE7] 500 mgLed
w7 struvited] ARFRSE YA, W)=t 15
L 02 Hol pEs} Wolql RO FelEch B3t
ol e L ARtk gmuioly Aol o 2 9%
2 vehf gl

rht
O
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