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Cyclic Polypeptides Nodularin

Microcystin

Alkaloid Toxins Anatoxin-a

Anatoxin-a(s)
Homo-anatoxin-a
Saxitoxin

Cylindrospermopsin

Lipopolysacharide Endotoxin
Toxins
Other Toxins Lyngbyatoxin
Aplysiatoxin

Debromoaplysiatoxin
Prymnesin
Domoic acid

Pfiesteria

Nodularia

Anabaena
Oscillatoria
Nostoc
Microcystis
Anabaenopsis
Hapal odiphon
Anabaena
Microcystis
Oscillatoria
Planktothrix
Aphanizomenon

Cylindrospermum

Anabaena
Aphanizomenon

Cylindrospermum

raciborskii
Salmonella

Lyngbya

Lyngbya

Diatom

Dinoflagellate
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Mi crocystiifHfsummert eMaaled) 2a2)001 2(

X Y
Microcystin-LR Leu Arg 994.55
Microcystin-LW Leu Trp 1024.53
Microcystin-LF Leu Phe 985.52
Microcystin-LM Leu Met 969.49
Microcystin-LA Leu Ala 909.48
Microcystin-LY Leu Tyr 1001.51
Microcystin-LL Leu Leu 951.53
Microcystin-RR Arg Arg 1037.57
Microcystin-YR Tyr Arg 1044.53
Microcystin-FR Phe Arg 1028.53
Microcystin-AR Ala Arg 952.50
Microcystin-WR Trp Arg 1067.54
Microcystin-YA Tyr Ala 959.46
Microcystin-LM Tyr Met 1019.47

(Hi t zf el d UeStE PaAl2.0,0 12 0 (
Hai der ¢t al ., 2003

Anatoxin-a  Anatoxin-a(s)  Saxitoxin  Cylindrospermopsin Microcystin

\' \' \' \' \'
\' \' \' \' \'
\' \' \'

\' \'

\'

\'

\'

\' \' \' \' \'
\' \' \' \'
\' \' \' \'
\' \'

- \'

\' \' \'
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(USEPA, 2001

Anatoxin-a ( ) 3 ug/L
Saxitoxins ( ) 3 g/l
Microcystins ( ) 1 pg/L
( ) 1 ug/L

( ) 1.3 pg/L
( ) 1 ug/L

( , MAC¥) 1.5 pg/L

( ) 1 ug/g( )
Cylindrospermopsins ( ) 1-15 pg/L

*MAC: maximum acceptable concentration

o-Glu kidha
8 {7
H H CHy o
idda e \I'JR“‘ C-Ala
3 HiE 1 Hy W, 1
.___.._.-'-"_"‘-\.._h = H:._I‘.""rlﬁ
Ol Lk -
1‘;-”““*%’*%'“&#"&%&[3’!’*% o {.ﬂ“'l mH-K
o g R F
il b THy M - ﬁ'xl.i-" -, ?
4 H cood
Y]
W3]
o-Me-Aisp

Mi@ecystins Hummert ¢t al .
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Anatoxin-a: R=CHg

H >—R
-"\\‘
Anatoxin-a(s) R=CoHg
NMes
/\7) ?
H ||
HeN* o
Anatoxin-a  Anatoxin-a(s) (Jameset a., 1998 Villatteet a.,
2002)
mopD-J meyAd meyB meyl”
{ Har a2 Jm1 B Da )
l N-Methyl-
D-Gln® dehydro-Ala™

Mi crocystis sp. (Mi kal sen et a
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Schwar(z1985)

ShatinalL988)

Mehrez 1992)

Ostfeld

Shamir (1993)

Ost f e&slhaa mi r
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(1996)



(i)
b*
h = |
|
HMI N= i
HMAX = i
VMI, N= i
S . V MA X = i
Mi ni nmd @&ty cixids (1) o
k=1 (i, )i A (i,7])
Subtect
axi- axk=p< foitNall i
() (LA
and aZI|,|{<:1 (2) (2)

L é Xilj( u, f O(iﬁj)T A ()
(1.0 A (3)
0 X¢ u, fo I‘(i,j)bA |

and g | ,K=1 (4)
ah-bpH=0 IT ,l oop (5)

HMI, NH HMAX (&)
(&) a Xf-aa a Xilj(
V|\/||iNVi VMAiX , (.01 A k=1 (i,j)l A
a 1
=1, 2, , N (7)
( 8) m
j
A N X K a
' j (i)

D H=

0

ij

(8)



(1X8) (

31

(1X9)

(Assad Alhu7 8, 1993)

(2Mo(i serNkD

— ji

é é Xilj(_é Xilj(: bik (9)
k=1 (i,j)l A (i, A
(9) i
1 (K1)
K
) k X K
ij
k k [4]

1 1 21 a'}g- X” bi a XI;(

@i A

(9)

N (10)

a Xij

@i A
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1 j Z
)
Si
2 (S1
2) 4 (D1-D4) 9
(J1-9) 3
(R1-R3) 1 (M) 25
(P1-P25) 2
(1 (10
1
(XS 2 1

S1 8 82 /KIH
M : fifp7kinh
RI1~R3 : fidskuh
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Fad-xH- axy ww
(i, LA (i, pr A
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500 1 2120005000000 O
500
D3
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2 D2
0.01
(
3
2 Sz 2 0.1)
@1 @06 | 6
None 84.8 620 |243 |87 |00
1 1000 | 643 | 31.6 | 153 | 7.3 | 001
2 1000 | 64.3 | 31.6 | 41.6 | 196 | 010
3 1000 | 64.3 | 31.6 | 41.6 | 196 | 100
68.6 |59.8 | 11.6 |10.0 | 12.7

D>

(%)




3 2 d
a
1 2 3 4 5
(2) (3) (4) (95) (6)
0.0 400 400 400.00 400.00 400.00
0.1 400 400 400.00 400.00 400.00
0.2 400 400 400.00 400.00 400.00
0.3 400 400 400.00 400.00 400.00
0.4 400 400 400.00 400.00 400.00
0.5 400 400 400.00 400.00 203.80
0.6 400 400 179.50 10.05 0.00
0.7 400 400 22.90 259.50 0.00
0.8 400 400 0.00 0.00 0.00
0.9 400 400 0.00 0.00 0.00
1.0 400 400 0.00 0.00 0.00
10. 16
1550
1500
1450
9 01%
1400
8 81%
86 13

00.0.2.8.¢0.6.G.0.B. 9

a
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network flows- A survey.” Networks, 8,
pp.37-91.
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* Optimal operation of a multisource
and multiquality regional  water
system. ” Water resour. Res. 28(5),
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800~1100

3 32 Firing Shrink:
5 / min
SEM
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2023 %
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Souza
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29. 3140 .55%
1000
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et al (2004)
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1100
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1100
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1. 1000

2. 1000



1000 4 Souza, G. P.,
“Densi fication B
3.1100 Wast e BeaBasangd CIl| ay
Bodi €8T amics I nternat

pp. 99~104, 2004.
5Wi ebusey f rBi.d, SC.

4. of Sewage Sludge Ashe
Tile I ndusftiTeg’h, , W¥t I
pp. 251~258, 1997.

6.

2003
1. Bet h&@hesse®@an, C. 7R Sol l ar s,
C. “Properties and microstructure of
sintered Il ncinerator bottom a:%h”
Cer ami cs I nternational, Vol . 28,
pp.881~886 , 2002. 2002
2Basegi o, T. , Berutt8i', F.., Bernardes, A.
Bergmannd EGvi Ponment al and 2002
Technical AJSp'ddtzsatbgbntlmé
Tannery Sludge as a Raw Materi al for
Clay Praddwrcmhal ,of the Europegﬁ'zzzgm16
Ceramic Society, \/0}922, pp.2251~2259,
2002 http:// www. water . g
3Franci s, A A. Rawllji'ngs, R. D. , Sweeney,
R. , Boccaccini, A. R. , h“tlﬂrpdcjdswswiwngtwgfgo‘
coal ash into glbeysslz'ceramic product s
powder technologyand sintering”, GIass

Technol ogy, Vol .43, hgppsglagpstgoepa. gov.t



pH(in H,0) 7.33 SO,(%) 53.36
Moisture content (%) 48.40 Al05(%) 15.28
Combustible content (%) 5.49 FexO3(%) 21.01
Ash content (%) 46.11 P,0s(%) 0.83
CaO(%) 1.20
K-0(%) 5.41
TiO2(%) 1.38
MnO(%) 0.73
2 TCLP
ltems Mean SD. Regulatory Limit
Zn(mg/l) 0.07 0.05
Pb(mg/l) 0.02 0.16 5.0
Cu(mg/l) 0.02 0.04
Cr(mg/l) 0.01 0.02 5.0
Cd(mg/) N.D." 1.0
*1 N.D. Cd 0.008 ppm
3
g 2p |
:% 2 E)/
s 1 5/
2 1
51 E)/
e 5
2 3
O 1
800 900 1000 1100

Temperature
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3
CNS
800 900 1000 1100 CNS 382 CNS 13295
A B C

(%) 22.1 20.77 22.08 22.83

(%) 7.54 10.3 29.31 51.78

(%) 47.32 45.28 24.84 5.14 <15 <19 5 6 7

(g/em’) 1.47 1.56 2.33 3.62
8.73 20.35 238.39  849.09 150 100 650 500 450

(kgf/cm?)
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-1 1,240,200 1,227, 00/0 8, 700 4,%500
3,68528078§73,59490227588,732@32| 275 26,993
01 123,437248, 6YB0| 0976088342, 176 588
02 124,067592 2599, 0387357023, 214 312
03 130,407334,5923| 097126356312, 151 1,080
04 130, 78922,4183| 5852945208, 573 -102
05 126,417451, 800888144, 050533, $53 197
06 125,237342,8567 04632 489188, 195 2,172
07 116, 70040, 15G7 | 037®9 894670, 578 2,681
08 114,47471,) 7766 | 86% 2| 983646, 815 978
09 123,017638, 3154|986 |6F8031T, 655 3, 982
10 12%|74748, 58488084836, 762%90, 776 3,996
11 126, 767/704, 518883195 157936, 845 1,%16
12 129866485, 9131 |8F%6/r6, 185028, 355 1,368
13 127,64087 5529, 0%37r7|780%588, 344 1,468
14 127,88150,4999 |/ 66/41,) 085228, 127 1,307
15 128,2785/5,2B20|028%5,824258, 250 1,158
: 16 130,9989%6, 5883338147, 985668, 598 1,003
17 127,167/918, 422 | 40/12| 58967648, 847 977
18 124,08/100, 91P0| 66M6| 130453, 466 1,274
19 122,097000, 3898 346DPV5|539743, 382 1,458
20 118, 336180, 5894 4®54|732926, 266 1,5%51
21 120,18689,8916| 44685581743, 722 588
22 120,548014, 7186 ,|/680L1,681868, 55 7148
23 118, 36895,|351114)98HA1,6833388, 516 232
24 116,60089, 4152 93FBS5 6835663, 751 20
25 120,1886,5506|3537r2|8258383, 739 -14
26 111,502, 7967 |437®9,041079, 071 316
27 111,90/269, 5507 | 66/%55| 4857234, 352 237
28 115,387182, 0501 246/7|94948138, 017 3b
29 122, 718139, 4408 6BBS| 125032, 999 316
30 124,82425,8830/6B®R1,| 74847154, 187 36
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Sep 19-24, 4th World Water Congress and Exhibition Marrakech, Morocco International Water

2004 http://www.iwa2004marr akech.com/T emplates/Confer ences/mar r akech/ho Association
me.aspx?0bjectl d=161

Sep 19-22, NEWWA Annual Conference Newport , Rhodelsand United AWWA New England

2004 http://www.newwa.or g/ States Section

Sep 26-29, AWWA DSS: The DDistribution & Plant Operations Conference and Chicago, Illinois United States American Water Works

2004 Exposition Association
http://www.awwa.or g/confer ences/dss/

Sep 30, 2004 Basic Field Operationsfor Small Water Systems Spokane, Washington  United Washington Environmental
http://www.wetr c.or g/ States Training Center (WETRC)

Oct 13-15, 4th Annual Conference on Phar maceuticals and Endocrine Disrupting Minneapolis, Minnesota United National Ground Water

2004 Chemicals States Association
http://www.ngwa.or g/e/conf/0410125013.shtml

Oct 19, 2004 Water System Controls Monitoring/Alarm Basics Tacoma, Washington United States | Washington Environmental
http://www.wetr c.or g/ Training Center (WETRC)

Oct 19, 2004 Asset Management: Planning and Reporting Options for Water Utilities Dallas, Texas United States American Water Works

http://mww.awwar f.or g/newsAndEvents/calendar /agenda/dallas/index.aspx

Resear ch Foundation




Oct 20-22,
2004

2004 Desalination Conference

http://www.epwu.or g/desal_conference.html

El Paso, Texas United States

El Paso Water Utilities

Nov 1-2, 2004

7th Water Information Summit

http://www.ces.fau.edu/wis7/

Orlando, Florida United States

American Water Resour ces

Assoc. & CEAG, Mexico

Nov 8-10, 2004

IWA's 2nd L eading-Edge Conference on Sustainability in Water-L imited

Environments

http://mww.les2004.iwa-confer ences.or g/templates/Confer ences/L ES/les_std
.aspx?0bjectld=27914

Sydney, Australia

International Water

Association

Nov 14-18, AWWA Water Quality Technology Conference and Exposition (WQTC) San Antonio, Texas United States | American Water Works
2004 http://www.awwa.or g/confer ences/watc/ Association

Nov 14-17, Advancesin Filtration Media Baltimore, Maryland United States | American Filtration &

2004 http://www.afssociety.or g/educational .shtml Separ ations Society

Nov 16-19, 2nd International Symposium on Transboundary Water s M anagement Tucson , Arizona United States NSF STC for Sustainability
2004 of Semi-Arid Hydrology and

http://www.sahra.arizona.edu/twm/

Riparian Systems (SAHRA)
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