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Effect of Struvite Crystallization Kinetics;
Seed Material, Seed Particle Size, G - tq Value
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ABSTRACT : This study focused on shorten the period of the struvite crystal birth and development by adding seed materials. For
this purpose, three different seed materials were selected: sand, anthracite and struvite. The experiments has been conducted to evaluate
the effect of the particle size of the selected seed material on the struvite crystallization, and to study the mixing effect which can be
expressed by the value of G - tg(the multiple of mean velocity gradient(G) and mixing time(ts)). It was observed in this study that the
removal efficiency of ammonia nitrogen increased by 9%, 11%, and 20% for sand, anthracite, and struvite added as the seed material,
respectivley. This indicated that the struvite crystallization efficiency had a close correlation with the specific surface area of the seed
particle. It was found that when struvite was selected as the seed material, the struvite crystallization proceeded at lower G - tq value
as compared with other seed materials. This observation implied that the secondary crystal birth would be dominated in this reaction.
It was concluded in this study that the particle size was not significant factor on the struvite crystallization, while the G - tq value was
a considerably important factor in terms of the theory of the struvite crystal birth.
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Fig. 1. Supersaturation versus time during a batch reaction
crystallization with induction time and relevant mecha-
nisms.”
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Table 1. Characteristics of seed substrate used in this study

Seedi Si
c 1r.1g 1z Density [Surface area Supplier
material | ranges(um)
44~63 pm Baek-Seok Industrial
Sand | 63 ~88 um | 2.65 g/cm3 1.5 mz/g Chemicals
88~114 um (www.bscarbon.com)
44~63 pm Back-Seok Industrial
Anthracite| 63 ~88 um | 1.4 g/em’ | 3.2m’/g Chemicals
88~114 um (www.bscarbon.com)
44~63 pm
63 ~88 um
Struvite = 1.71 g/cm3 K 150m2/g 91" Obtained in Lab
88 ~114 um
114 ~250 um
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Fig. 2. Effect of seed materials on struvite crystallization with
respect to nitrogen and phosphate removal: N:Mg: P
=1:1:1(N=100 mg/L); pH=28.8, mixing condition
(G: 64 s, ty=1 min).
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Fig. 3. Scanning electron microgaph view of seed materials - (a) Sand, (b) Anthracite, (c¢) Struvite.

J. of KSEE / Vol. 30, No. 2, February, 2008



Struvite A7 3}ol] W]

A fABledof gt wbA o] gho] FHEE 3
27 =g 9t G - @S A FAE F
5014 E 4= l%0] Seed H7IAl o] AYUANEE, AEZA}
olE)Htbe TAPAstruvite) LT E HAY B Y S=
2 w24 538 4 Utk Fig 49} Fig. 55 E3 235
o B o struvite ZGSIA] G - teFko] struvite 2F FA
of HX= Y2 seed EFERZ Jo|3H, struvite 273
gEel w9 Fag AREA Agevta & & JATh

ol

- 4
B b T
- B

=i 1 -

\

{8) L

MHy -H Remirasl %)
]

bl

iy "W B e (%)
]

[ch

L]

MH," - Rersmaal (%)

Mefimig liress imin)

Fig. 4. Effect of mixing time on struvite crystallization with
respect to nitrogen removal: N:Mg:P=1:1:1; pH
8.8, G value; 64 s - (a) sand seeds, (b) anthracite
seeds, (c) struivte seeds, (d) No seeds.
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Fig. 6. Scanning electron microscopic view of growing struvite
when: (a) sand, (b) anthracite, (c) struvite is used as seeds.
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