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0.0254 mm) R LM (PVC) I, Bfd HH10.75 m* (58
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FIER M L, I 2 4EFE(ESS em-d 44 T igAT .
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AR EPAR365. 177 ¥L [107EAE i K 4R 3 dN #E4T PO,
DR

AL, BRFRHFFRF1000 mLZ & R &0
BV, RN R R TOR N, R R AR RS
MK DO, 5 E I pHAE

2.2, /BRGS0 AR S5
2.2.1. B}

AT 5 X W B 700 0 5 2 A I R AR EEAT T O
Wro GNRIPTIAR,  PIT VPl IR B 7] 6 45 A2 sk B = o AR
SRR, R R ARFRIR K BABLE (ARD. B
(IS) F4WiE (SS) BHEMW G, H3EEFRHETH3048140
BEAT TR 4Y, A3 B0 Ak B U A 420~595 pum 177 A R AR
KEE (FR). FARE+ (RC) FIA KA (LS) £
SEUG SR N TR G . AN, FOMIEIR (FA) K

R PRSI SO0 F F 8 B 5

5

FHOE A9, RS TEIAE . AT TR 2
TR PR IR 2R

2.2.2. SEEGIK

EH T AR B RAE S50 1 K EAR A /DN, AR FE B 4%
7 A 2 Bk R ) S AR AR O TE I ] (A BRI
i, AR BRI ) SRARAE D) AIZEN 2 (ST
e B gl R B B R R D) BB K,
200941 H £ 8 H /K BB I an & 3 7 o

2.2.3. MBS

2% BF S50 i FE S B R I TV R T 2 9
B fig % K R TPRIPO. () 25 4 24 5. Wi [ 70 3% = &=
MR EE (0.5~8 g L7, MBS T A2 MG G kAL
(0.5~4 mL-L™). ABHFTHMSERACGEE: —A%E

Adsorbent Source

Description

Drinking water treatment AR
Arcadia, FL

Drinking water treatment FR

Granulated blast furnace IS Civil & Marine Inc., Cape Canaveral, FL

Basic oxygen furnace SS Levy Enterprises, Valparaiso, IN

FA Boral Materials Technologies, Tampa, FL
RC Florida Concrete Recycling Inc, Gainesville, FL
LS Florida Rock Industries Inc., Gainesville, FL

Peace River Manasota Regional Water Supply Authority,

David L. Tippin Water Treatment Facility, Tampa, FL

Surface water treatment plant that uses aluminum sulfate to
treat water from the Peace River

Surface water treatment plant that uses ferric sulfate to treat
water from the Hillsborough River

Non-metallic byproduct from iron production
Byproduct of manufacturing steel from pig iron
Combustion byproduct of coal

Concrete aggregate collected from demolition sites

Natural rock mined from various locations

K2 WREESIR ML S8 P B 1SS 4 Al

Ion-exchange resin Manufacturer Structure

PhosX SolmeteX Macroporous polymer resin impregnated with iron oxide particles

MIEX Orica Watercare Macroporous, polyacrylic anion-exchange resin with strong-base, type II functional groups
Dowex22 Dow Chemical Macroporous, polystyrene anion-exchange resin with strong-base, type II functional groups

R/3 AEESCIR A S8 P T R SR8 K R 7K 5t

Location Sample Month of oH Turbidity POj:I TP ; Chloriflle Sulfatei] TOC } UV275]4
2009 (NTU) (gL ofP) (gL") (mg'L") (mg'L7) (mgL’) (cm)

Sanford Avenue Canal Raw April 7.6 4 222 329 185 33 14 0.641
Filtered" April 7.7 — 215 250 185 33 15 0.593

Raw June 6.9 — 107 195 55 6 34 1.63

Filtered" June 7.6 — 107 143 55 6 31 1.64
Lake Alice Raw July 7.7 — 421 482 14 19 7.2 0.228
Filtered" July 7.7 — 387 423 14 18 7.1 0.219
Raw August 7.6 — 507 529 16 21 83 0.225
Filtered" August 7.5 — 272 327 — — 8.1 0.228

NTU: nephelometric turbidity unit; TOC: total organic carbon; UV,s,: ultraviolet absorbance at 254 nm.

* Whatman GF/A filter.
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2 LEY500 mL}f ) Phipps. Bird PB-750M&EMAAL . F&
SEI0 T N SEIRAKINNR B 7R Bl 2 T A ek R, 7E
100 r-min "' & B IR A 60 min, #RJEVTHE 30 min.

Rl A ELAR. FARIES 728 e b4 i, FR. IS. SS.
RCFILSH A% #, FrLAEA14£200 r-min 21 T AEER
HWRA . AW HAEIRA S5 min, 30 min, 60 minfll
PUHE30 minit HURE, FExF HBEATTP. PO, . pHIE. Ik
JE. 254 nmib (UV,s) FIERAMNRIKE (UV). EAEHL
B (TOC) FLEZE (TN K4, HHUV, MTOCKE
i SR E B BIFE bR

2.2.4. FESZEG

AHIF T I A S0 A 1) R L0 AR R AN AR N
0.7854 cm, N2 em, WumfLiEN25 pm, FELEREN
7R 7 1 mLA @ B B S Ac et g, R4, R4
SES, VHERMAFI(BVOZE T 1 mL. dhah, HF 2R,
FeVEA EdiEh. WS A2 mL-min '8{2 BV -min ',
LERESZIG AT, #4120 BV EEF (DD KEANE
HW, X KRG AT . SbJa, AR AbER ) K@k
A2 GF/AL eSS (1.6 umdL4R) #E4TIE0E, MipiiE
FEIEZE . AR RAEESR SRS (12 hFF/12 hk
FD PRE O T AT 7O, RT3 hal ] hA AR,
JE A ERIMAN 12 hBl & (B8] < 12 hfg B . AHIE 50K
PO; HITRIS LI 8 2 B S0 % FII 5, b FE 2 L
—ANFE S A SE SEIREE R . KRS B T AR HESE 36

23R RS

2.3.1. £k}

K42 FITSHI °F T Bl: & 44 A Hobie Cat“Hi 47 I
o hAh, TEWIASHE A 2 E) ACE 1) B R K 20 i
TR BB RL2H B ) T B 45 4 RT DASR BE R A B J0, AT
A] DL S 4 40 PR 5 45 17 B R [E 3 K B 9 1100~1200 1b
(11b=0.4536 kg) ].

YA N RGAEE RS 5 ES, Kk
IR A2 Sy (P-CAEFEAE ). Hodr, WA TE S NP
M BE: B RIKIEAVTRIRER RN, M IR B,
B2 TR 5| N BN 4 FAT VR Hh 28 P A 3 558 (WLTC).
WLTCH B AN 12 inflI PVCE YN[ U E T Rk, P45 25 5
FEE LR R T 8ORK B AR Hu AR ) A 8 ORK & AR S AE 4
HEARINAS0 L, A N3.7 m*. AHEFEE g s
5%, GG T AEARRE S BT IR SRS R TS
EUSAR R, AN, P-CALFRA: PN 912 LI

]

R AIRACIR A R, AL BEAE A ARBYIE B Phos XA I
CHIT 0 S0 25 S 3 B I PR AR B 25 BR TPRICR S i), 1E
0.5~5 min ) # il (8] J5 AL R T 463847

AR FEH K AR fiE CTHR) B D7 B /i3 D J RN, AE
Hobie Cat"[JA 4t (JEM) i, 4612 VIIK AR
JEAEAR T HAK RS, Hd, MERANK, WER
2 I P-CAE B AT AL B ) 7K . 22 19 RO AN T 232 225k
T: Attwood-Tsunami TSOOREIKZEAF 2.5 A4 E(E N
800 gal-min ' (1 gal'min '=3.785 L-min '), SIRTE L
TR LR A IR AR BUE AR A, B B EANAE
FITSZAF N AT BLISAT LA H BRI & A (BEE A
)20 USD) 1] BA#%E%Z

ANMBE AL VT, 2 Jailnd 5 J)/EH 2k KR
M, SR JE IS P-CALFRAT 5 4 Ik B K. 2ad 34 H
(3847, FE20094F 12 H AW 70 e 4] O FIT S Fc B 34T

| 8 ft .l
A
Intake
pump,
N XA
[~ A A
=
©
vy
Outflow
As built Mark T. Brown
Plan view Howard T. Odum
Macrophyte & physical-chemical | Center for Wetlands
sheet1  Floating island  12/14/09 | University of Florida
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TEPB 80 T8 MBI, DS A
KGN KIS, AT AT LA B R B () N R
FE. FrU it EHrikh, ARFARMSEREE R T T
BTN JBAE. VIFS. PR AIP-CALBEA:, H
PR A 2 T T BT 7K 5 42 P-C A B B A
KIRA S TR X PP B B R & /KB R A A BE
K.
ARSI RGEHPA100 W (18 V) KBHAE

W PR IE R 12 VIR B it l, b &
HIB LA TG, Al ARPE I (A RIZK AL, R FH 4 F 8 T J5 A
KPIKIE. THERY, B2 2 RAFFEWR, B
B R LY RANIETT

2.3.2. FITS HJigiT

20094E9 A 18H, R, FITSIFLUALEMRZ Hikk
SR 2 TN 223 P I8 4T . FESS—Wis AT AT, R
BERE N gal'min', KI5 A Phos XA fIg ok AR [A]UACH
T P-C AR R (3 9 0.5 gal-min .

20094E 121, AW X FITSHIE & 34T 1 i ik %
ih, FEFE20104E3 H24H 33N 158 —ikigfr. H—kig
AT H AR AT WA, 1055 —Vas 47 110 H bR 2 PR AR i
BN E (2 SR i B Bk Fh i ve D), IR HL BN
VEANHL VAL B VR 2615 . AT T Wiz 47 AR FITSH)
BRAE AT

1E iz 17 & 2 . B 18 172~4 hinl &= 1 0 2

=4 FITSIEAT I A 21

7

1.5 gal'min "4}, VTFHRIWLTCH {5 5E7E 1H 52 HI & 41
Tiztr (1 gal'min'), Be4h, P-CACFEA:17EBITRLFEH
WARFREAE & sl 261 Fig4T, 1 P-CA A 2 7E A
A 56 NIEAT, nRAFTR.

X Ras AT, Bk 7 LA T B 18417
12, 1-3A11-611 H 12 H L Phos X IE MTAR . 1547 1-4+
1-5, 1-7F11-819 H (2 VP A Phos XB IR I P fE . 56
—IRSEIGSE R R, BT AR, PhosX# g BERL LT
MRS S, 12472-100 B 2 50 0F 15 A b A
(AT RS IR AR, XA BB TR EESE
HilZ ¢ BB G847 2-209 H M2 P Phos XA fiis FH &
5 MM T IELR R N Bl (] N6 ) MR 1847
2-3 (9 H (2 0 B AE 4R I Phos XIS (78 85 — YR S2 46 1)
[EREAT 7 3R MR FEAE D BTV 18472-4 B 12
PEAN Phos X i AR RIS RTAL B A R 4R s 3847 2-5
(1) H 2 PEAN K Phos XA AR I AR AR 3% CHH Y T- %8
LR T BN A 365 BIRR . dhAh, TR AT,
B O — RSBk, IR LAk AL 5

AR, BB IR R 4 5 P-CAb B A
(FIRRAVES MR, TR, K I S /R SRR A B 2R 454
MR AR -

2.3.3. BESh UL
MFITSHUTEE T FHRE M 1E AFITS#EK ) AR &
TR SZ N 2239 7K (LA Infl.) 5 1F K ZH0F 5 13k

VTFs Horizontal wetlands Column 1 Column 2
Test Dates Infl. ) . . Q . v Q

Operational (gal-min”) Operational (gal-min) Material (L) (gal-min™) Material (mL) (gal-min’)
1-1 22 Sep 2009-1 Oct 2009 LA No — Yes 1 PhosX 950 0.5 — — —
1-2 2 Oct 2009-8 Oct 2009 LA No — Yes 1 PhosX 950 0.5 AR 950 0.5
1-3 10 Oct 2009-19 Oct 2009 LA No — Yes 1 PhosX 950 0.5 AR 950 0.5
1-4 3 Nov 2009-13 Nov 2009 M No — Yes 1 PhosX 950 0.5 RIPX 950 0.5
1-5 18 Nov 2009-30 Nov 2009 M No — Yes 1 PhosX 950 0.5 RIPX 950 0.5
1-6 1 Dec 2009—12 Dec 2009 M No — Yes 1 PhosX 950 0.5 AR 950 0.5
1-7 15 Dec 2009-21 Dec 2009 M No — Yes 1 PhosX 950 0.5 R2PX 950 0.5
1-8 13 Jan 2010-20 Jan 2010 M Yes 1 Yes 1 PhosX 950 0.5 R3PX 950 0.5
2-1 24 Mar2010-10 Apr 2010 M Yes 1 Yes 1 PhosX 950 0.5 PX 950 0.5
2-2 14 Apr 2010-6 May 2010 M Yes 1 Yes 1 PhosX 950 0.5 2VPX 1900 0.5
2-3 11 May 2010-28 May 2010 M Yes 1 Yes 1 PhosX 950 0.5 R4PX 950 0.5
2-4 2 Jun2010-23 Jun 2010 M Yes 1.5 Yes 1.5 PhosX 950 0.5 2V2QPX 1900 1
2-5  25Jun 2010-30 Jul 2010 M Yes 1 Yes 1 PhosX 950 0.5 3VPX 2850 0.5

Infl.: Influent to FITS; LA: Lake Alice; M: mixture of Lake Alice and treated effluent from FITS; Q: flow rate; V: volume of material in treatment column;
RIPX: Ist regenerated PhosX; R2PX: 2nd regenerated PhosX; R3PX: 3rd regenerated PhosX; 2VPX: doubled volume of PhosX; R4PX: 4th regenerated PhosX;
2V2QPX: twice the volume and twice the flow rate using PhosX; 3VPX: three times the volume of PhosX.
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2.4. 43R5

L5 GE T AT A A Ak S I R A3 B
E[9-14]1. B bx E B i) 3 e 3 p BOR 38 [ A 2
(ACS) Zifk2: i fRAEDUK AR, Horp 75 B JE AR
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3. 5RMiTie

3.1 AR SR

Fo g T i LI P HLR 5 & g A 2%
bR, SRS, X FEH SRz 710/, HF
BB BRFAE18%~45%2 ], 4F (EKHI240 d) JRE L

RS ENMERHITE

Chemical measured

Analytical method

Filtered

TP and PO;"

PO;

PO;

pH

Turbidity

TOC and TN

UV254

Chloride, nitrate, and sulfate

DO

Samples for TP and PO; were sent to the UF/IFAS Analytical Services Laboratory in 20 mL scintillation
vials, and were analyzed following US EPA Method 365.1 [10]. Samples for TP analysis were acidified in the
laboratory to pH < 2 with sulfuric acid for preservation, after which autoclave digestion using ammonium per-
sulfate and sulfuric acid was performed at the UF/IFAS Analytical Services Laboratory

PO; was measured using a Hach DR-850 colorimeter using an ascorbic acid method equivalent to US EPA
Method 365.2 [11], and was checked periodically for its accuracy by measuring 50, 100, and 200 g-L"' stan-
dard solutions of P

Mesocosm PO, was measured using a Lamontt SMART 2 colorimeter. The colorimeter was calibrated four
times from April 2009 to December 2009. No appreciable drift (>10%) was noted in any calibration. Phospho-
rus analysis was done using the SMART 2, phosphorus, low-range, ascorbic acid reduction method (Lamontt
Code #:3653-SC)

pH was measured using an Accumet AP71 pH meter with an Ag/AgCl reference probe. The pH meter was cal-
ibrated before each use with pH 4, 7, and 10 buffer solutions.

Mesocosm pH was measured using a HANNA pH meter, calibrated weekly with pH solutions obtained for
Fischer Scientific

Turbidity was measured using a LaMotte 2020e portable turbidity meter. The instrument was calibrated before
each use using the 1.0 NTU turbidity standard

TOC and TN were measured using a Shimadzu TOC-V, total organic carbon analyzer, as described in Ref.
[9]. The instrument uses a high-temperature combustion method to measure non-purgeable organic carbon (i.e.,
TOC) and chemiluminescence to measure TN, similar to that described in Standard Method 5310B High-Tem-
perature Combustion [12]. Calibration points were prepared the day of analysis from standard TOC and TN
solutions. All samples were measured in duplicate with average values reported. The acceptance criterion for
duplicate samples was a relative difference of <20%

UV,,, was measured on a Hitachi U-2900 spectrophotometer using a 1 cm quartz cell

Chloride, nitrate, and sulfate were measured on a Dionex ICS-3000 ion chromatograph equipped with an
AG22 guard column and an AS22 analytical column, as described in Ref. [13] and following US EPA Method
300.0 [14]. All samples were measured in duplicate with average values reported. The acceptance criterion for
duplicate samples was a relative difference of <20%

Mesocosm DO and temperature were measured using an Oakton 110 DO meter, calibrated weekly using a ze-
ro-dissolved-oxygen solution obtained from Oakton. The temperature sensor was also calibrated weekly using
a mercury glass thermometer from Fischer Scientific

TP (No)
PO; (Yes)

No

No

No

Yes
Yes




MREAE2.2~12.0 g-m 22 [f]. Hidr, BFIRMRERF 25
FNT1.6%, FFRFREAN12.6 gm *. {HEHF TR AR,
HIKF DOZ W 2%, FrLLRZI6JH 5 ik 1 ig
7o BB T-LRYE L e 25 % 44% (T4 gm a™h),
[FFEE DO R B 5L, FT A8 JE 5 1hI2 47

9 R RS HLRE T 55—k, (Bl T 52
JEEA CLLAFI2H) S U SRR s, X5
B CFIILES.5%~19.2% 2 [H]) FIAEAL IS i & 2 bR CF
PITE1.4~6.9 gm 2 []) B,

3.2 /NERPR G e B A S0
3.2.1. MBS

K5 (a) A JE K 2 5F60 minks 46 2 5 (IPO; .
TP. UV, fAITOCHK . T FATEL I A3 7K Fridsin

R6 P EI P IOHLR . B R U RIBE 2B

9

TPO;, FrUANUEARBER 6 . WK R, it
BIERAEE— SR _EERPO, s (H AT BE T W B 7 AE AR
TES2h P RS, SIS FRAARAER IS 7K o TP AH
BTEKE 7B [FR, Bra B 7K ik
FEHRR TR, s, ZFRAFEJS /KT UV, fITOC
U B A B de |, 201S. LS. SSHIRCAL B it i 7K
UV,s, FITOCHS A 421k, (HHRHFZARLGHFIKFUV,;,
A1 TOCZ: B ) 485 e ml il & o

K5 (b) RNEFAEM AR L4 R B,
B & TR EX PO TP UV, MITOCHH AN [H
FEEEI B . HoA PhosX AT Dowex 221 25 BRI M
PO, > TP > UV, fMITOC, iff HAH%Dowex 22, PhosX
(K2 BB E 4, TIMIEX 2 BRI N UV,5,>TOC >
PO; > TP.

Mesocosm Dates of operation Mean HLR (o) (cm-d ")

Mean P loading (mg'm>-d™") Mean P removed (mg-m *-d ")

Effic iel’le (Premm e/Pluad)

First Set (24 Apr 2009—15 July 2009 Jul)

EMC Apr 24-May 15 54.5 (+38.8) 34.42 (£37.1) 24.43 (+34.1) —
VEG Jun 13-Aug 1 183 (+£5.3) 41.7 (£ 12.3) 9.05 (+6.7) 18.2% (£ 8.5%)
EML Apr 24-Aug 1 35.3 (+28.0) 51.07 (+ 24.6) 16.2 (£ 19.4) 37.1% (= 25.0%)
VET May 3-Aug 1 17.2 (£3.4) 39.0 (+8.7) 152 (£8.1) 38.3% (+20.5%)
SAV May 13-Jun 28 22.0 (£4.9) 49.6 (= 13.2) 23.1 (£ 11.9) 44.4% (£19.1%)
BFJ Apr 24-Jun 2 45.1 (£12.7) 67.3 (£51.1) 52.4 (£42.5) 71.6% (+29.1%)
BFB Apr 24-Jun 28 472 (+£27.0) 69.3 (+35.1) 30.1 (+25.38) 44.0% (+26.9%)
AGS Apr 24-Dec 15 60.9 (+29.3) 116.06 (+ 44.0) 49.8 (+25.0) 45.4% (£ 20.0%)
Second Set (20 Jul 2009—15 Dec 2009)
PLM July 20-Dec 15 40.8 (£ 18.5) 92.9 (£ 49.47) 13.5 (£15.7) 16.9% (= 17.0%)
PLV July 20-Dec 15 41.1 (£17.8) 92.7 (+ 43.0) 117 (£9.3) 13.5% (£ 9.1%)
BIB July 20-Dec 15 40.8 (£21.2) 91.5 (£ 53.5) 7.1 (£8.2) 9.5% (= 8.9%)
PLO July 20-Dec 15 42.89 (£21.1) 96.4 (+ 53.3) 57(£13.2) 5.5% (£ 10.1%)
VTF July 20-Dec 15 55.8 (£ 19.4) 127.7 (£ 55.1) 28.6 (+ 34.0) 19.2% (£17.1%)
2.4 1.0
mPO> OTP ©@UV,, ©TOC
22r mPOy OTP BUV,, BTOC I 0.9} 7
0.8}
0.7} 7
- 06
O & o
3 [$) | I
S
7% o 04+ 3K
g:‘ K 03} 5
A s | 5
X X |y 02} %
g 74 5
i X o1 2
% 7 0 b
1S LS FR ss AR RC Dowex22 PhosX MIEX

(@)

(b)

& 5. FARE K IE 12 W 7K 28 60 min A GG J5 bR HEIRE (O (a) WRIRF): (b) B2 HmIfg. WILRME (RIC) WR3.
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H/K PO, M E M 107 ug- L' A& 35~50 ug- L', TPWE
M153 ng- L' fEZ80~90 ug-L™'. TjPhosXAbFLE R
ARFEALL. {H B B (A O HERS, 3 9 AL R 1 25 B 2 40
ENREES . ETONE A Z I AT A S (MR
ARFIPhosX) (45 5%, N Wil /K oF TPRIPO, Ik &
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ZEFIN KR R TR B, B B BRSO

T 7 R A 4 R b R AR A L SR B 4y N
1.75 g'kg” OMAN1.4 g-kg ' OM. TE 55— IR D200k 245 1T 11
3IMNHN, KALEHEY L BRI R A I AT
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fEAEE L N AR, ESNH WL 2.8 gm .

34, AWt S SRES . N AUM SIS . AR SRS RN FITS
SOy

AW R RIS R R, KE LR PO, 2
B2 T35 940%. A T BEAFHBASSHIFITS, AW FULE S
TR S A T N TR, 3 OK T K AR B ]

TP PO
Component P loading P removed Efficiency P loading P removed Efficiency
(mg-d ") (mg-d ") (PremonePioad) (mg-d ") (mg-d ") (Premone/Proaa)
Biological 1042.4 (+433.9) 187.2 (+ 163.7) 20.2% (£ 18.3%) 844.9 (+340.0) 127.7 (+ 146.4) 17.6% (£32%)
PhosX 873.9 (+419.1) 290.5 (+290.1) 35.3% (£ 25.9%) 722.3 (+352.0) 282.6 (+ 254.6) 42.5% (£ 29.6%)
Combined 1042.4 (+433.9) 455.4 (£ 318.0) 45.5% (£ 26.3%) 844.9 (+340.0) 409.6 (+247.3) 53.3% (+30.0%)




KR8 WAL PR R AR A

Vegetation December harvest June harvest Phosphorus storage
Biomass (g) Phosphorus (g-kg ") Biomass (g) Phosphorus (g-kg ") (g'm™)

Wetland macrophytes® 1082.2 3.994 — — 2.32

Vetiver (above ground)” — — 872.2 1.757 0.82

Vetiver (below ground) — — 2656.8 1.401 2.00

“ Total of above- and below-ground biomass after three months (September 22—December 22) harvested from 1.86 m horizontal wetlands.

® Vetiver harvested after approximately eight months from 1.86 m” horizontal wetlands.
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Wi LT 6 (R [) DA S ASE FH B 6 Phos XIS R], BRIt
DTS P A8 . FITSEEW) X 24T fer, 4=
YT BT TPIRAK 1 20%, PhosXH JIE )48 TPFEAK 1
35%, TMIFITSH M R EREAEA5%~50%2 8] (FT).
IeAh, FERAEBRAEZRM T, MBS . BRI REK

RAEFTA MRS R E0T A A, WA LB
863 mg-d 'M1259 mg-d '(IPO,", I ARG AKX TP
PO; 11 2285 2 43 5 3% 5 78% A1 85%.

METFR, EVIFEH S X TPRIPO, LRI %
5 (TPHIPO; [IF ) 2B %4 7 H20.2%H117.6%) iF
LT RATRAIE S W BERE IRKPO, , tHAE
WEFEARTP. UhAh, 4iIK@ WLTCHIAE KA R, 7%
AR P I EAE FH Re 8 ek b W B A 2 Ay 1 B 2E
WA 1K A 0 20 53 TRLE b BB 5 — A7 o

WAL IR 2 E (3.7 m®) 5 FITSH R AR FR
Bi s (L35 K P g b AT IR A 2910 m?, BT LATT
DL FH A TR R B 25 B 2 5 AL BRI AT LR AR B
WAKZTET 240 d, BERIF R E B2 MR TR,
FITSH A4 ¥ 41 7> XS TPAIPO, Fh i 1) 25 & & 20 9 40 K
12.1 gm>-a ' M83 gm>a'. MMM EFE, FITSHIE
Yk 5r 5 TPRIPO; (1 2 BR3R 43 B9 10.9 g'm *+a Al
9.8g'm>a ',

HIAAEY) TREAI R, AROFF LR E
wm, SMER, BTk AR I R RUR B AR b R G AT
LA N2.2 g m T a  [15]. TG HAT 4B NGIRE A
[FRERA T, afEB1~4 gm>a'[16]; KFE
Hhy 35 B2 BRI D (0 KA Hh Ak BE R S8 54 N
SRR PR RN 1.2 gm Pa ' [17]; % Bk 134
SAVEFE I R AR VAL R Ge 1K AP 2 5 B ey
1.2gm>a ' [18].

TEFITSIzATHAM], A 5 IR x) Hodth 7K 57 2 50 47
TR, ZEEH S FITSHZK (BP “PX effl.”) " pHAH.
S RNGR RR R 1) 22 7 — AN 20%. 1 BT KR
BURLRAS WD, R AR AR (G354 NTUD B[
K T 50%7% 45 S bE 5% T Jr 398 7K RV & 1K, FITS
HK I SAG PR (TOC). P K 7E254 nmkb (U VI IR
(UV,s) FIEA (TN) EFEFEAL, P EREN3I0%.
WAL, H TR R kI B T A s P B AR AR v, BRI
WA AT IO RS R 25 Fs Bfath . SRk, MEIah L,
5 H AR KA 2 FRAH HE, FITSX PO, MITPE A 1H & i
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P, I HAS G ELE] ) .

PhosX# IR v Z Ik #H2E. HEAEA[19]. KBNS
WREHEAT 13Uk, FLWR B A R A A TR IR Uk
Gt AT LU I B IE R 23 1 [l WA B VR AR T U R TR
i, X RERTPASRIBCA BB ™ i CAn 3, AT
A5 PRV PR A YRLAE A I 2 A S R P

4. 2518

MFITS )3 TR I A2 a] DA H DL 2 i

o £ R SEHLRA R, % b 52 9256 XFPO, )

25 Bk ) AE40%~50%2 (6], T ¥k & A

5.0g'm>a’. MEREHLRLL X FITSE M0 &I

TP, Wi SEIe P R B R LN 15%

ANTUFRE S B AN AE S35 2 W], ARFIPhos XA fii /&

EBRTPRCR Sl AL .

Koy L84 8 M Phos X, RN E EL AR TP B4

HEK, /AT R8N Phos XA 77 BEAT A fi

B iR

FIE 5 Y Phos X 5 JE 4 (1) Phos X —FE A RL .

5 HA KA 25 FE A EE, FITSXPO, TP &b

ARG RPN, I B AL 5] AT 4 2L E

=)

« WLTCH B TF SIS S84 A 25 B TP L ZE ML,
EARRBLEFITSHIE T 1L FE Fh A 4L 43 X PO
TPEBRIR I 2 57

s (E20094E KA KFM EINH, KAREH YA

Hby b A A RO M TR AR A B ) BT R R

23 gm’,

I POL 22 1 55 501 55 90 T 431 LA S FITS I

W R AT VAN, SRR RGN L R Z 5

H56%HN86%, S ict 57 3 8] X 2k ol 1 25 B R AE

8.9~16.5 g'm *-a ' |f].
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