KERRIE T2 &3 - 377 - Original Paper - 325~331. 2007.

Seeding X SEXA0| Struvite FHW OX= S
AAY - g2 - 25 - AFY
s #4334

(20073 29 229 A<, 2007 3¥ 8Y A=)
Effect of Seeding and Mixing Conditions on Struvite Crystallization
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ABSTRACT : This study was aimed to find out methods for preventing scale formation from the struvite treated water, and improving am-
monium nitrogen removal efficiency in the application of struvite crystallization for ammonium fluoride wastewater treatment. During the
struvite crystallization, seeding effects varied with G.td value applied as mixing conditions in the experiment. The removal efficiency of ammo-
nium nitrogen(NH, -N) and phosphorus(PO,’ "-P) increased over 90% in the condition of low G -ty value. In the experiment with seeding,
G - ta value was shown to decease four times lower than the one without seeding. When adding over 2% seeding materials in the total
water volume, ammonium nitrogen removal efficiencies gradually increased, of which observation was also revealed in a paired-sample T-
test with 95% reliability.
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Fig. 6. Relationship between G.ty value and ammonia nitrogen (NH,-N) removal; Cross sectional area at each figure indicates

potential of struvite formation after treatment.
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7t EE€4E ALAQ struvite BAFE WolRls ALE A}
B3 ZAFQ struvite AA7FSAL struvite solubility pro-
duct(Ksp = [Mg” [NH,|[PO, )& 2AF A7} ivte A
F7F B2 ATAS o8 Busz Yokt £ struvite
(MgNHsPOy) A whg-2 2338 939 4Rl =

28 g7z A&dor AP Aoz Bud”

719 APARE EAGH W AR RE -FZH (IS
AR os NS HrrsA'” NHSNY A9, G- w
5,880 ~176,400 BAA pt 0.06(F-2FF(w): 0.07) oJH,
G - t4Zt 16,200~486,000 FL A pgk 0.07(a: 0.08)F stru-
vite 223 &80 FLFE ZAAA struvtie B 7H5H
o] 32 Aoz FAHYTKTable 1(a), (b), Fig. 6(a), (b)).
v G- 43 44,400~1332,000 HLS G - 43k 79,440~
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Table 1. Paired-samples t-test for verifying Fig 6: Which indi-
cates the potential of struvite formation after treatment

T-test(Two side test): comparison of elapsed 1(hr) & 34(day)
emsl = [ & [ © | © |e-0
Paramete) G - tg value(x Thousands)
5.9~176.4(16.2~486.0 | 44.4~1332 {79.4~2383|5.9~2383
Significance | 7 0.08 025 040 0.05
Level(a)
p-Value 0.06 0.07 0.23 0.39 0.002
Regirol:zip) Ho, reject | Ho, reject | Ho, reject | Ho, reject | Hy, reject

% Null Hypothesis(Ho): p;=u», There was no possible generation
in potential struvite(scale).

¥ Alternative Hypothesis(H,): ) # p,, There was possible gene-
ration in potential struvite.

% Data analyzed was obtained from Fig 6(a),(b),(c),(d).
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Table 2. Paired-samples t-test for verifying Fig 7: Which indicates the potential of struvite formation after treatment

T-test(Two side test): comparison of elapsed 1(hr) & 34(day)

frems @) | (b | © | @ | @-@
Parameters G - t¢ value(x Thousands)
(a)5.9~176.4 (b)16.2 ~486.0 (c)44.4~1332 (d)79.4~2383 5.9~2383
Significance Level(a) 0.10 0.10 0.22 0.47 0.05
p-Value 0.098 0.07 021 0.46 0.003
Critical Region(a>p) Ho, reject Ho, reject Ho, reject Ho, reject Ho, reject

% Null Hypothesis(H0): p, =

M2, There was no possible generation in potential struvite(scale).

% Alternative Hypothesis(H1): p;  pa, There was possible generation in potential struvite.

% Data analyzed was obtained from Fig 7(a),(b),(c),(d).

0.392 gkti(Table 1(c), (d), Fig. 6(c), (d). =, G - t45t0]
¥STE struvite 2F3 G380 Fon o AYFE 34
dayZA# A% ZAAHQ struvite BE 5L G Ao
2 GUHAL o] G- 3k FA WY (Fig. 6(a)~6(d)S E
&ste] A7 BE -7FZA T pFe 0.002(a: 0.05)2 AL
YET. Table 29 Fig. 7@~ (@AM & & 3i%o] PO -P
o] Z9E NH,-N9 7399 fA8 237 vggon o
A dg B & -HZFEH pa 0.003(o: 0.05)02 Al
ggdo] Egioh

4. 2 E

2 ATANNE struvite 293 LT} AAAY stro-
vite scale BAAAE FEste] AZF L A struvite HF S
2RY struvite & Abdel BRI 1A SH90H o A
& B9 g 2ee oed '

1) Struvite®] B33} ¥F-ZA] seeding YT
FA G- teghel] W g2y Jgez @

seedmg°1] 9% NHS-N 2 PO P9 AAR
HAt} Seedings & F-7t A R 3
AAZE 90% o) 28& LAY 5 Y G- wie 9 4
v A= 9EA1Z 4 Qdtk ol struvite 23 FHY A%
HEA °ﬂL‘17‘ 2 FF FAFE AZE F Atk

2) 2733} k2o seedingS & 7A-$, seeding?] #Hr}ato)
S/HEFE NHSN AAZLL 745U AR5 2% o
goz ’97}4 A% NH,/'N AAZLY 71EL FAF
Aoz FFEHYG. ‘

3) NH,F H$8 dae = struvite 2334 NH, N 2
PO"-PE] A AA7} A5t on ReFoz o 25%9
EAF) AAELEE 9 F U

4) Struvite 233} WA NHS-N ¥ PO -P AAZL g0
92 AHAFLFE 93T A7 A F AYFERH A
A struvite®] A4 750l EA L}E]-kl“:} o= A% 3
&A1 B scale B 2 =9 3P 99 59 FAFEA
A 7tede WEI

5) Struvite 233} WAl G - gk FaF

=94 &4

Mo

J. of KSEE / Vol. 29, No. 3, March, 2007

HeEg Ueigod G- tagkol
o AAEE

ES%4E NH N g PO -P

< FFEAT ol 7 A8 G- u@E 3

A3 §ARZN AAA struvited] 2ALY AP S ¥

Ag %

10.

11.

At

%]

)

Ho
ok

Zaban, X. and Jewett, H. W., “The treatment of fluoride
wastes,” 23nd Purdue Industrial Waste Conference Pro-
ceedings, pp. 706 ~715(1967).

Benefileld, L. D., Judkins, J. H., and Weand, B. L., “Pro-
cess Chemistry for Water and Wastewater Treatment,”
Prentice-Hall International, London, pp. 405~406(1982).
Dempsey, B. A., “Removal and reuse of ammonia and
phosphate by precipitation of struvite,” 52nd Purdue In-
dustrial waste conference Proceedings(1997)

2388 “Nitrogen Removal of Semiconductor Wastewater
by Struvite Crystallization,” E5W&n FAA8H9) =
+(2006).

Borgerding, J., “Phosphate Deposits in Digestion Systems,”
WPCF, 44, pp. 813~818(1972).

Benisch, M., Clark, D., Sprick, R. G., and Baur, R.,
“Strvuite Deposits,” Water Environ. Technol., 14(8), 51
(2002).

Burns, J. R. and Finlayson, B., “Solubility product of mag-
nesium ammonium phosphates hexahydrate at various tem-
perature,” J. Urology, pp. 128, 426(1982).

Ohlinger, K. N,, Young. T. M., and Schroeder, E. D.,
“Predicting struvite formation in digestion,” Water Res.,
32(12), 3607 ~3614(1998).

T4, 13, olgd, “Struvite 2338} vhgA 2FY
9 & Fol mE 24s a8 719, WERFFA,
24(12), 2203 ~2211(2002).

AR, g5, o4, “Struvite ZFGs} <7 BAh Y
A AA,” o FRA R, 22(4), 599~607(2000).

Ak, “Effect of Experimental parameters on Crystalli-

zation of Nitrogen and Phosphate,” ZEtjstm F5}4]



12.

13.

14.

A}8}H9] = F(2000).

Jun, W,, Joel, G. B., Xiaoqi, Z., “Effect of Seeding
Materials and Mixing Strength on struvite precipitation,”
Water Environ. Res., 78(2), 125~132(2006).

Buchanan, J. R., Mote, C. R., and Robinson, R. B., “Stru-
vite Control by Chemical Treatment,” Amer. Soc. Agri.
Eng., 37(4), 1301 ~1308(1994).

F8Y, U, 9, o) BY, UFE o) &F F49
F9| struvite 2733}, FIEFE I A, 23(1), 138~

15.

16.

17.

Seeding & EREZ0] Struvite FAN V1A ¥ 331

143(2007).

Cornwell, D. A. and Bishop, M. M., “Determining Velo-
city Gradients in Laboratory and Full Scale Systems,” J
AWWA, 53(1983).

Ohlinger, K. N., Young, T. M., and Schroeder, E. D,,
“Kinetics Effects on Preferential Struvite Accumulation
in Wastewater,” J. Environ. Eng. ASCE, 125(8), 730(1999).
o)A F, HAEAT, BA, A=, pp. 147~166(1986).

Liorerg 3 etel x| 298 3%, 20071 33



