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Development of Fly Ash and Clay System Medium for
Hydroponic Culture
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folA, $4% 4GEY /A, B/AH 2 EFAe aFdHY oF HAAE UFA7
22 HE, WEUOlE, A4 (vermiculite), B&o] E(perlite) ¥ &-&(rock-wool) T
olgdT}t AFHIA AMEE d ALHE HYolES F-29 Y8 FT L 3IF F
AZEEY FYoll & Yo FAARuf Frtel Artgd Rgtol Hu AFzZo| 5
o Wz W FEFF] xHo| foldtn YAALol ZHHF WX & FHIIHEA
g oprletx) ¥ wrdFFHoln A3 e w9 sge] HAE aFHI Qi

st A LN Mee] diA BAEE AEds g HJUEE ERH 2 Agrt
oy EHAT Az Ut FAEIT AYdA BL A HY dA dgde= A
AZAME “A3e AP 22 nHH] 60%0)de]l AFEHT oy, FHe B¢ e
39 AELES I0BAFEEAN dF FLA o] &7 ELAFAZA o] &g & Ay}
IE B daBolole o) g& F3] G HAPolr)

mela, B dAFodME F9d Ad&dn e FAguig dFulz el A3 E 95
2718 M3 E o8l Arieln BHAINIHA JAFAE AR3}1A FHL
o, AFHE, 4439 2431 € F¢ 59 EFEY Hrbe & dFMAe] & -3
g3 J4FHE 2ATA
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Agsg o8 ATMAE AxE st e dL Had], JUAHE, ¥4 €
BH 8 (Ca(OH) S £431(Ca(SO)+ 1/2H0) B F3E& o] &3 Ac. AFwAE Ax3}
7] $18le] Table 29 Zo] g3l 5~20wt%e] HAE(FAJC), 10wt%e] HFH(FAJCSD),
10~30wt% ] A4 388t 5~15wt% 44 B (FACaCS)t E(E/EFETL H=04)& FH71et
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10~15 mme F¥oZ A3 F, A=A gleo] WE 60mm, 2o 1,000mme rotary
kilng o] &38ta] 1,000~1,200CAAM 10~30%83 F&71d3ste] AT E Azsdt. 4
839 ES AARA Wale mAFZE XRDY SEMS oj&3le BEslgoeny AH
o RAuFH §58 2 4EAEE FAHFAC.
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Fig. 20 etz AxYu AR Bl Hgdle= 27]7F w-¢ 22 cenosphere
He 25 e 2 graphited ej7} BFEHT, ol & YA Feje spHEALgA AL
Bl 7, A4z, 3NY 2 2H4AE 5o g Y RS FYsith

Fig. 39 A&se HE9 XRDEAEL 2Udd. &3t mullite(3A1L0; + Si02)
9} quartz(Si02)¢ FAAA ol o calcite(CaCO3)7F &% FHH ev(a), A
Eo|= quartz, nacrite, dickite, halloysite ¥ illite®] ¥ =7} B2 HAUTHD). Ag3d &
FEHo e BESS EXY FEF {ASE AFuAE dE2A w3 ALge] 7t
TEE & & Atk

Fig. 49] FAJCA 2 ¢ XRDEAM-& HAt} Mullite, quartz®] ol anorthite®] o] #Z
HYou MES Hsbsko] Z7tstd wel quartz, AE3 e o] F/MEFE anorthite
o zzt bk gk

Table 201 QFulx 9 &3 A2AL B, HEY H7#H, dHHLE 2 #
A A 7te] F75te] wa RouFH G227 Fsgoy F4eH 7)FEL
2289t 95FA5JCES 1,150T o)A 2087 @x8 8 AAL 234 %F 1.08g/cm?,
F5 & 466%, 71T E 507%, &A= 1256kgf/em’e e UYEBUI oY FE
H7bZol Aol ANHY Aol ZTFHsY 10wt%e HEE HJMstAokxr FAJCH
Azuize] AzER7 stsstgct. FACaCSAM e ZAS AAM3lel 249 Hrdol
8542 F5eH Vg B2 dey RHuFY AEAEE FUEA F
Zu % 0.86g/cm’, F4€ 713% 2 71T ¢ 619%9 L e 90FAL0JC
AlHo] 10wt% S FWe H71e A A (9FAIQJCIOSD)AHL Mets|e) njdgigs
A7h8 Eito] 7tdA wEAR 2ALsd RouF 1l4g/em’, F5 & 454%, 71T E
52.6% 2 ¢%7ZE 134.3kgf/cm’e] & UEhHel FAJCAHS F¢& A A
Hel Bgd AAo FAHASTE & + Ak

Fig. 5°1 90FA10JC, 90FA10JC10SD$} 90FA10Ca5CSA|# o] A & A 7to] & pH
W8 R:Z2H4$=15 volume ratio)E . <¢Ith 90FA10JCS} 9OFAI0JCIOSDAH] %7
pHE 660102 wr-&AIZko] Z7bgtel] whet A|H ) e o] v &5 2404
7 AT Fo pH 7.1% JErAT 28y} 1,100TAA 2087 @32 90FA10Ca5CS
A#E e x7) pHE 1022 AJH U pukg 4@ & vdF8&E2 A8t pH 1099 #&
< vehgo] dAQuE AT RA 54 8y A4S Mg ETSA pHE W
7] A2 AAEFAE ol AR T@AUT

Fig. 6] 90FA10JC 2 90FA10JC10SDAI® ] WA F+=2E 2t} 90FA10JCA
Heol yPxeo vz v 90FAI0JCIOSDA H U R-o B} & 7]Fo] #
AHgo0, ol Jlgeg Ado AFHAY F5EFH VT L) FrAG
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Table 1. The experimental composition of starting materials of artificial culture

medium.
(unit @ wt9%)
omp.
Fly ash Clay Sawdust Ca(OH). CaS04 * 1/2H,0
Sample
FAJC 80~95 5~20
FAJCSD ! 90 10 10
FACaCS 70~90 10~30 10~30 5~15

FA : Fly Ash, JC : Jungsun Clay, Ca : Ca(OH); , CS : Ca(S0)s - 1/2H;0

Q@ Quartz M: Mullite Ca: Calcite
Mu: Muscovite H: Halloysite
D: Dickite N: Nacrite I Dllite
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Fig. 2. SEM photograph of fly ash. Fig. 3. XRD patterns of fly ash and

Jungsun clay.
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Fig. 4. XRD analysis of FAJC systems Fig. 5. pH changes of artificial culture

heated at 1,150C for 20 min. mediums with curing time.

(a) (h)

Fig. 6. SEM photographs of (a) 90FA10JC and (b) 90FA10JC10SD heated at
1,150C for 20 min.

Table 2. The comparisons of physical properties of artificial culture medium.

S Prop. dfr:lsllzl Absg/zx;tion Po(r;s)ity C()sx?ril;zegstséve thi?;g H;:’:;;:g
{g/em’) (kgf/cm”®) (T (min)
95FAS5]C 1.08 466 507 1256 » 1,150 20
90FA10]C 1.13 435 489 1470 1,150 20
90FA10JC10SD 1.14 454 52.6 1175 1,150 20
90FA10CabCS 0.86 711 62.4 832 1,150 20




