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Abstract : The present study was attempted to find the effects of structural properties of phosphorus on the water quality of Gye-
hwa reservoir in Saemangeum. Relationship of phosphorus fractions between water and sediment properties was closely examined,
and a few types of phosphorus were found from the sample sediment as : Saloid-P, Al-P, Fe-P, Ca-P, Red-P and Occd-P. Saloid-P
(1.4%), Al-P (0.5%), Fe-P (39.8%), Ca-P (56.6%), Red-P (0.4%), Occd-P (1.3%) were extracted in a mass basis from the sediment
of Gyehwa reservoir. Approximately more than 97% of phosphorus were calcium related phosphorus (Ca-P, 56%) and iron bound
phosphorus (Fe-P, 39.8%). The Fe-P closely relates with water quality of T-N (r=0.761, p<0.05), NOs-N (r=0.754, p<0.05), NH,-N
(r=0.728, p<0.05), T-P (r=0.774, p<0.05) and PO4+-P (r=0.767, p<0.05) while the Ca-P did not show any consistent dependency on
the water quality. On the other hand, the correlation of Ca-P with P,Os was high with r=0.783 (p<0.05) in the sediment. The Fe-P
was affected significantly on the Ignition Loss (r=0.569, p<0.05), T-N (r=0.715, p<0.05) and T-P (r=0.983, p<0.01). In the research
of correlation between phosphorus fraction and heavy metals in the sediment, Ca-P did not show any specific relationships with heavy
metals. The Fe-P showed a significant correlation with As (r=0.817, p<0.01), Cu (r=0.793, p<0.05), Cd (r=0.786, p<0.05), Zn (r=
0.738, p<0.05), so that it can be stated that the presence of Fe-P may implicate the volume of various metallic elements.
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Fig. 1. Sampling points in Gyehwa reservoir.

Al GHS 1~44] &l Ut} GHS 5~6 ZAMA G & 713 %]
ZHRE fdo] A o]FoIXA] gomn GHS 54|H-2
A A] GHS 1~4491¢] Zo] Ee] AW, 52 GHS 6

#92 GHS 58 Atk GHS 1~4%1949] E2] #<]t v
Tl HFok] && S T GHS 7~97%9] =0
fradelol St

2.2. A

2.2.1 F4&4

F2 BAL ANEE A TZo|A AL AES 01N
AAHHNOs) o7 A3 1 L Zgogd ol A43

- =efolofol vt A3 ool rtro A BEISITE DIN
(NHs-N, NOs-N, NOz-N), DIP (PO,-P)= @ollx =3t
NEE vhE o]7e 5 100 mL Zelolda Hof Woj )
ERY F APAZ £ EMs9Ith BHEEEE(SS),
A5 za BAS 98 EEAIR 100-1,000 mL FEE
A4 A (GF/C) 2 o }alar 1 & g 5
2 8§ mefoloto] a7t AR ofo]smiad] gof 4
PAT Ao BA A 7x] WE nasgo) AR
& FAOAFTHARN olaf AAstgon], BAY

Table 19 YERHSA T}

X ox
>
<
ol
Jot
o
g
o
-
[N
[N
1S
a3
% h
> o A
RO T 7

ol
-

@373 383 A) | 41327 A9z | 2010 94 |

841



mm
(=523

842 | KmEiy 18
ol - LEH

oN £
rE =<

Table 1. Parameter and method of water analysis

Parameter Method Preservation and pre—treatment Materials
Water temperature - Direct measuring Thermometer
pH pH meter Direct measuring pH meter (YSI 63)
EC EC meter Direct measuring EC meter (YSI 30)
DO Modified Wm]l;lgrnslel?ez;de Method or Direct measxrzliréi, l\l\/f:ilifd Winkler's DO meter (YSI 95)
CODwn Acid digestion by KMnOy, ladd H2SO4 conc. (<pH 2) preserved in low temperature -
SS Filtering method of GF/C - -
TN Water autoanalyser (BRAN+LUEBBE) priiirljz(sioi; Tg\r;fcée(n?;)e}rlafzre Photometer (550 nm)
NO3;—N Water autoanalyser (BRAN+LUEBBE )Direct measuring and preserved in low temperature| Photometer (550 nm)
NO;—N 'Water autoanalyser (BRAN+LUEBBE )Direct measuring and preserved in low temperature| Photometer (550 nm)
NH;—N Water autoanalyser (BRAN+LUEBBE )Direct measuring and preserved in low temperature| Photometer (660 nm)
TP Water autoanalyser (BRAN+LUEBBE ) priiirljéi?; fg\iie(nifeljafjre Photometer (800 nm)
PO,—P (DIP) 'Water autoanalyser (BRAN+LUEBBE )Direct measuring and preserved in low temperature| Photometer (660 nm)
Chl-a S"e§X§§?§§°emxfﬁ;§§ne§h°d Extraction of filtered GF/C by acidified aceton | >PeCtoPhOtometer
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Fig. 2. Classification of sediment according to US Department of
Agriculture Textural Classification in Gyehwa reservoir.
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mg/kg (1.4%), Al-P 0.34~5.36 mg/kg (0.5%), Fe-P 31.04~
837.25 mg/kg (39.8%), Ca-P 149.91~257.09 mg/kg (56.6%),
Red-P 029~2 07 mg/kg (0.4%), Occd-P 2.23~8.89 mg/kg
(1.3%)E eIt Table 2). E|4E % Saloid-P<} Al-P, Red-P,
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Table 2. Average phosphorous fraction in sediment of Gyehwa

reservoir (Unt = mgke)
Sites [Saloid—P| AlI-P | Fe—P | Ca—P |Red—P[Occd—PF Sum
GHS 1| 3.40 1.59 | 77.66 {149.91| 0.29 4.34 1237.19
GHS 2| 3.83 0.34 |188.60|216.75| 2.07 4.78 1416.38
GHS 3| 3.81 5.36 |117.92(190.46| 0.87 4.94 1323.36
GHS 4| 2.28 0.18 | 36.71 |150.03| 1.44 2.23 |192.86
GHS 5| 4.49 0.98 | 31.04 |165.11| 0.81 4.40 1206.83
GHS 6| 7.21 0.19 | 70.94 |172.94| 0.99 4.44 1256.71
GHS 7| 6.96 2.40 |565.25|228.41| 1.15 7.63 |811.81
GHS 8| 7.75 2.01 [837.25(|203.35| 1.81 8.89 |1,061.04
GHS 9| 6.09 2.43 1138.60|257.09| 1.81 3.24 1409.26
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Fig. 3. Composmon of Phosphorous fraction in sediment of
Gyehwa reservoir.
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AA HH22RE 9e] A7} 520 vA = G e A7

o, fFHCREYH 9=
al

= H
s @gton) A%H02 F9°| 5

B F Fe-P+= ZAMd A 4 (NOs-N)$} r=0.754 (p<0.05), &
UolAd A A (NH,a-N) 9} r=0.728 (p<0.05)9] f-<14 A& 3¢
HAE BIom, R AA(NH-N)= Saloid-P (r=
0.758, p<0.05)°] o= FaFS H|X|= Z o= AR T

3.2.7. %21 (Total Phosphorus, T—P)

E AF7|IHEF F9(T-P) 5% 0.091~0.318 mg/L2]
X RS YERLh A AV Hit FR(T-P) SEE
0.123~0.268 mg/Le] M= AT, 63 AH9Y)ol
A 7P e A E BYlom thE Al7] ZAbelA =
& AolE Holx] eglth FHA(T-N)9 5%7F 95 Al
H| 7171 52K(6Y) Z=ALlA 71 =& Wkl Z<21(T-P)9l
74%- GHS 7, 8% A9l 63H9Y) A A =4 el
stk o]= thE aljel vl 9 Ahe-wFo] Ao Ageke] vt
2 200941 9] 7|57 EHAEY 1] §Fd 7]Qlg A
O & Abm Tk 5ol HIE| 63F ALl Al FA0] 25 (pH)
deo] FrEHA AL EEALFE(D0)7 AR 71 B
YERG 62F9] GHS 1~6A] ol A TF& AL A7)0l BIEl] &
A3 FA(T-P)e =7t SV A L9EH9 F4
A} A HAHEY Qo] &&2 A3 AU 2 v =
7t S7¥ek Ao R bk AR A it SR 0.136~
0.191 mg/L®] W5 YEFAL, GHS 6, 7, 840l =&
BAAE YER

ZO(T-P)& EFAX(T-N) (r=0.707, p<0.05)¢} E%(r=
0.857, p<0.01)°ll thsto] o)A = FHaAE e S
), o] FAXNT-N) 559 7} olf-9} nfz7A 2 §-9
o RHES eAEH ¥ A BT £Fe

;f——; ]
Z 9ldle] Z7)sk Aoz molrh

3.3. §3E EA40o] 29 EAF o v]A]= FgF
3.3.1. ¥ 7-=F(1gnition Loss)
B ATT7ser A0S 0.8~7.2%2 EXE WIS U

3500
3000 y = 30254x + 165
R? = 0.7956
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Fig. 5. Variation of Ignition Loss in sediment of each sampl—
ing site.

ERTHFig. 5). ZAF A7 et ETES 1.86~3.37%°]
MR AR Q1AL 32H9Y) FAMNA 2 A E, 14+
FAHEY)AA W FHAE YERATE A A HE o
TR 1.63~4.17%°] WEE YERWlOM, GHS 2, 374 ¢]
=7 ZAER1AL, GHS 1, 6, 9 FollA] v HHAZ B
. B AHEY] IS 22 A(T-N) (r=0.892, p<0.01)%}
71%(r=0.957, p<0.01), Z<I(T-P) (r=0.613, p<0.05)°ll Tzl
e Aol s JERll e (Fig. 6), olE ¥
(T-N) &%=¢ F7F olfret PiVHAZ FHoriy
Edo] fd¥ §7189 FH(T-N) =71 S7Fs)
| =3z, Ao R s3] o3 Ff7h dojut R st
2 A7) 99e] & Ao A7 E3 AE(Silt)
S Bl thel] FD7EH(r=0.712, p<0.05)3} F7]1E(r=
= AHIAE BYlaL, o= AE(SIl)
S

=
3L

g gol Ffats HURUASE F71BS FHSE Tl
o

2 o

N

g]
2
ez ]
=

to

X,

¢

o thall r=0.512 (p<0.05)¢] A AIAE Uelt). o2 &
& 7] Fe-P, Red-P, Occd-P FE|9] 2 F=5 AH
1

=] (o)) >~
st F3ko] S & Uk

w

+

y = 0.6205x - 0.2689
RZ = 0915
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Fig. 6. Correlation between Ignition Loss and sediment properties (T—N, O.M) in Gyehwa reservoir.
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Table 3. Soil texture in sediment of Gyehwa reservoir i3]
Sites GHS1 | GHS2 | GHS3 | GHS4 | GHS5 | GHS6 | GHS7 | GHSS®& | GHS9
Sand % 70.0 38.0 62.0 93.0 79.0 51.0 79.0 61.0 75.0
08.05 Silt % 29.0 59.0 35.0 5.0 19.0 42.0 19.0 37.0 22.0
Clay % 1.0 3.0 3.0 2.0 2.0 7.0 2.0 2.0 3.0
Soil Texture SL SiL SL S LS L/SL LS SL LS
Sand % 50.0 42.0 24.0 46.0 46.0 79.0 41.0 46.0 76.0
0810 Silt % 46.0 51.0 69.0 43.0 47.0 16.0 51.0 45.0 19.0
Clay % 4.0 7.0 7.0 11.0 7.0 5.0 8.0 9.0 5.0
Soil Texture SL SiL SiL L L/SL LS SiL L LS
Sand % 64.0 48.0 48.0 59.0 49.0 81.0 55.0 47.0 91.0
09,0 Silt % 33.0 47.0 45.0 36.0 44.0 14.0 39.0 46.0 5.0
Clay % 3.0 5.0 7.0 5.0 7.0 5.0 6.0 7.0 4.0
Soil Texture SL SL L/SL SL L/SL LS SL L/SL S
A lskar B Re(Sand) AE-o] 50%0]4 0.2 LERoH,
53 (Clay)< GHS 641 3(7%)= Al9lstaL, EE A7 2500
A 3% T|Tro R FALE QI TK(Table 3). 23} ZAFIA = T4
apol2 wglom wa(Sand)7} 24~76% M9 E 13} FA} 2000¢
Hoh G e, GHS 6 441 9) Ra(Sand) ol g 150p— . % 0805,
7V A Yehdan, oE Ao AESI)SF Bg(Sand) g 3 - 0810,
o] ggaFo] H|Zsk Mo AL Tk 33} 2AL9 e Y I E 09.00,
A9 we(sand)gol 47-01% W= 134 2ALS) v)% N - I-EEFIRE
3 AFS nth AR HARe) B4 B, o) JEl SISl 2l S Sl Sl S A
A= 2Ef(Sand) A3 HlEo] ol LAEA g F2Y GHS G GHS GHG GHS GHS GHS GHS GHS
o] FHos "Hoxng odEde] A & 4§ L2 3 4 5 6 7 8 9

S7F FA ol 7bsAo] IS Ao E k)

Fig. 7. Variation of T—N concentration in sediment of each sam—

HH B 7188 2A(T-N) (r=0.919, p<0.01)$} & pling site.

ZHH(r=0.957, p<0.01)° sl F-243 U&= Ao FHAAE

UER=), o] FANT-N) 559 Z7} o]f9f 28 A 3.3.3. %€ 4 (Total Nitrogen, T—N)

o Wby Hojorsle] golow zew = 9rla A} H A7) FAA(T-N) 5=+ 50.6~2,381.9 mg/kg
zE =3 78S HAERY S48 Jﬂ e = of W WS UERTh A AP Het FENTN) 5

T 131004 424.6 mglkg, 23114 931.4 mg/kg, 37 1,406.9
mg/kg® ZAME O] 12}l A] 32} ALE W BEFE A &
=7} 57}8}0:] 1345 2, 33} ZAbo A oF 2, 3u) A% =

Fe-Poll W3l r=0.417 (p<0.05), Occd-Poll thal
0.05)= A#dAE HebTh o5 B3l 1
upe} Q19 =& )7k @ﬁ% WSS o 5 Q) e

)
gl

R: = 06285 h

= ]
glo] 7180 HAEW FH59 Aot 59 A3 4 o wvZ WAt 7). 2AF AR AE FAATN)
gty AW 891 g A9s Sl ddE A &1 478.9~1,569.3 mglkg®] WIS YERAAL GHS 2, 3,
o7 Als¥t) 7, 8A A =& FFXZ, GHS 1, 9/ Hol| A 714 ke

5 2400

2100

. y= 0.6231x + 31494
1800

0. M.%)

TPimatka)
e
w 5] w
8 8
\ ‘
f
\
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Fig. 8. Correlation between T—N and sediment properties (Organic matter, T—P) in Gyehwa reservoir.
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AgA] HHZRRE Ao ARG ol vA]= Gl diF A

BAAE Hol §7183 22 7
B AEo FHNT-N)= %71%0 0.919, p<0 o1 %91
(T-P) (r=0.793, p<0.05), <=7 aH(r=0.892, p<0.01)°l Thal
o4 e Ao daaAE vERl uf%(Fug 8), ol &
gx o] A STtk ?741 o] WHT frdell o F7I
= % FART-N)9 ﬂ g 257 } A¢lo 7 Alg ),
B3k FANT-N) 55 Q Q2 275 oo de) *
Fe-Poll i3l r=0.715 (p<0.05), Occd-P<] Zejel] sl r=

0.659 (p<0.05)Z F-9A U= ABAAZS wo], & do] 7
a7, f7 1“1} 7 FANT-N) 58] F7o] ¢l &
AP s dAdsted & dFo] des FAT

ik

3.3.4. Z<21(Total Phosphorus, T—P)

B AP HseE F(T-P)2] F5= 160.2~1,805.6 mg/kg
o] £ W9E Fig. 9ol YEIth. A A7 Bt F
OI(T-P)9] HX=% 1o~ 379.8 mg/kg, 22}~ 643.1 mg/
kg, 37} 713.1 mglkg® Ao} 13}l Blal 2, 33} ZA}o]
A ok 2n) Ax F7lE T, o= GHS 7, 82] F%7) 3~6
vl A= Sk 7] wel v

20004

16001

T-P(ma/kq)

p—

EELELE

GHS GHS GHS GHS GHS GHS GHS GHS GHB

ZAF XA B 22(T-P)Y] 5=+ 295.8~1,369.0 mg/kg
o] ®9)E VERAL, GHS 7, 8X50lA 7 2 Al
&, GHS 530l 7P w2 FHAE 1ol FaJ0AHP,0s)
X Fxe) vek AEgs veRlth RENYYH 544
o] AHIF FTtet AR BT YR Qg QY F
Aol dojt Zo 2 gt FHAES FA(T-P) T2
2(T-N) (r=0.793, p<0.05)9} 74L& 7+ (r=0.613, p<0.05)°l oj
3 ol de A AAHAAE HER

FAT-P) Y =& AATAE Yepd Ao EAFH =
Saloid-P (r=0.647, p<0.05)%} Fe-P (r=0.983, p<0.01), Occd-P
(r=0.920, p<0.01)= TH& <19 FHrT =2 AHAAE
Bo, AslzFA o @o] E£A)5t= Fe-Po =S AA s}
«—Eﬂ Zo](T p)o] %-_ozﬂ_ oﬂ-g‘; o }010 o]- _/,: o]ocq Q
AEW FRA(T-P) 5% A& &3l Fe-Po] FEjz A8t
= 9o sEE ARAA F ds FeE AlsHrh

3.3.5. =54

HAE Yo 5% 5 78(Cu), 'B(Pb), ZF=HE(Cd), Bl
(As), UA(Ni), o}i(zn), ZF(Cr*)e) 7719 FE5& A}
3t AvKTable4), 7-2](Cu)= 0.190~3.860 mg/kg, H(Pb) 1.44~
5.00 mg/kg, 7H=H(Cd) 0.075~0.230 mg/kg, H]2(As) 0.79~
4.37 mg/kg, Y7 (Ni) 4.23~14.37 mg/kg, ©}<1(zn) 18.00~
54.30 mg/kge]l AEE YoM, AZCrMe A GHS 44
el 0.028 mg/kge Alelstiye ERE =AU

AstzfiAe] Fad B4 49 v=e HAE w7
21 EPA2] SQGs (Sediment Quality Guidelines, NOAA,

1999)¢} vl HESH A3} ERL (Efect Range-Low/ H49
FEE)les 2IstE TS gl JoR XAbE

E‘
ﬁlﬁ}¢vxlgl HA=l Tus Oé% -°r apA] otie =

12 3 45 67 8 9 TBA a0l 9l Hud EAR] MAE 9B
Fig. 9. Variation of T—P concentration in sediment of each sam— otk kA Abd s Table 59k €t Saloid-P HH
pling site. o] & Sl va(As)7F 7P AAl dEFE e Ao R
Table 4. Concentration of heavy metals in sediment of Gyehwa reservoir =nk
Parameters Cu Pb Cd As Ni Zn cr't
GHS 1 0.690 1.53 0.075 0.79 14.37 18.00 N.D.
GHS 2 2.280 3.47 0.185 1.71 9.73 34.77 N.D.
GHS 3 2.825 5.00 0.190 3.66 13.10 50.47 N.D.
GHS 4 0.760 1.95 0.075 0.89 6.70 25.60 0.028
GHS 5 1.390 3.39 0.085 1.39 9.30 28.33 N.D.
GHS 6 0.675 2.22 0.120 1.36 7.30 26.27 N.D.
GHS 7 2.960 3.28 0.225 3.79 9.40 44.37 N.D.
GHS 8 3.860 3.26 0.230 4.37 10.50 54.30 N.D.
GHS 9 0.190 1.44 0.075 1.22 4.23 23.03 N.D.
SQGs ERLx#* 34 46.70 1.20 8.2 20.90 150 81
ERMssx 270 218 9.60 70 51.60 410 370

* SQGs = Sediment Quality Guidelines
xx ERL = Effect Range Low
«xx ERM = Effect Range Median

3374 3-5F3) A | #1328 4195|2010 9Y
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Table 5. Correlation coefficients (r) between heavy metals and
phosphorus fraction in sediment of Gyehwa reservoir

Parameters|Saloid—P| Al-P | Fe—P | Ca—P |Red—P |Occd—P
Cu 0.339 | 0.421 | 0.793x | 0.249 | 0.249 |0.861x*x
Pb 0.003 | 0.564*| 0.241 | 0.093 | 0.021 | 0.439
Cd 0.474 | 0.384 | 0.786% | 0.416 | 0.332 |0.853x*x
As 0.518# | 0.606%* [0.817**| 0.380 | 0.190 [0.864*:x
Ni —0.258| 0.402 | 0.118 |—0.406|—0.561% 0.359
Zn 0.388 [ 0.562+ | 0.738+| 0.319 | 0.282 | 0.781%*

* Correlation is significant at the 0.05 level
#* Correlation is significant at the 0.01 level

eRom, Al-P FEjS] Qlolli= H]A(As)>H(Pb) = o}<1(Zn)
o] Fuol 01‘7%2 A= AoR FAMEATE AlstERF
A HAE IS A= Fe-P FHO Hk= H]
Z(As), ?E](Cu), 7+=%(Cd), o‘fod(Zn)TJr =2 AnAAE
1ol Ql Fejoll FEFs vlA= A QA T S50l Fe-P
Peo] s= AA A FEFE HA= FHoE ZALER
o} Ca-P FH9 J2 5H TE5Y ABIAE YeERA
ot Tad FEo Fitol A A W= o Al

v, Red-P &Eje] 21& YA (Ni)oll thal] r=-0.561% A7

A= LPEPLH g4 22| UANi) 55=7F 7F4% Red-P
Feje] Q) Fwst ashs o 2AH oL folaol

wro} F7} A e d Ao k) Oced-P e <]
ol H|Z2(As), TEl(Cu), ZH=B(Cd), oFA(Zn)3} =& A
HHAE vtk ARt H A=W Oced-P FEjS] Qlo]
=3] v EAskE R B e el A5S fEAE o
B2 A5e] F4o] dad Zow ddH.

A3K(Table 6), #3t%
FA 489 EAL S, SL, LS, LILSE ZAMA Hol ube}
R gj(Sand) <} AE(Sil) HE2] XfolE Ho|u biFiE 50%
o]4to] Rej(Sand)= T H ] Utk

50 HAEE HE AN Fa0l&E R (pH) 7
Aolw tjF-Eo] AE(Sil)7}F 50% o]l wAbA SFE(Silty
Loam)® ©]FoA] lovt HgHd %*EOHHUP D?/H(Sand)
7} 85% o]l EAREE vehllow, &
o AAZH o7 80% AESI S T m 9}01, 741

O—Y‘__I_E

o)’de]l

SERASH YT, WFE N Eqo] BE RS
o 5= itk 50% o149l mal(Sand)E ek gl A
277 B4R 544 49 2924 B 4712 Sl o)
@ EAeo] e F Sl Hel grld o vel 4
A 2B §5 % Ak Qo BBl Frin wy
b B AT B4 g EAGEt FRE e
A% R ok 249 Wkl dhe cle] £ 3

e s
T-2](Cu), (Pb)<]

e
HAEY <ol EAPES vashH(Table 7), Alstx
2| Ca-P (56.6%)>Fe-P (39.8%)°] & E)7} 97% WO]U%

35 Fe-P (59.0%)>Al-P (27.7%)°] AEN= 87% %

u]*d %Eg E‘,’,iSLUr HES = FA(T-P),
=7 AstEFAY s 5l vis)

AT Z*=
o= T

Table 6. Comparison of phosphorus properties in Gyehwa reservoir, Hwasung reservoir and Namyang reservoir

Parameters Gyehwa reservoir (2009.9) Hwasung reservoir (2009.8)* Namyang reservoir (2006.7 )%
pH 6.2~7.4 7.1~7.7 6.7~7.0
Soil Texture S, SL, LS, L/LS (Sand over 50%) S, SiL (Silt over 50%) Si (Silt over 80%)
T-N 674.0~2,381.9 mg/kg 616.9~1,242.1 mg/kg 374.7~855.7 mg/kg
T-P 335.0~1,805.6 mg/kg 307.2~374.4 mg/kg 1,310~2,600 mg/kg
Cd 0.075~0.230 mg/kg 0.019~0.200 mg/kg 0.130~0.570 mg/kg
Cu 0.190~3.860 mg/kg 0.067~3.450 mg/kg 9.100~35.250 mg/kg
Pb 1.44~5.00 mg/kg 2.61~8.80 mg/kg 3.45~35.25 mg/kg
cré* N.D., 0.028 mg/kg N.D. N.D., 0.140 mg/kg
Zn 18.0~54.3 mg/kg 48.9~96.9 mg/kg 32.9~106.0 mg/kg
Ignition Loss 1.3~5.8 % 3.94~8.76 % 5.2~11.4 %

* Byo]EFAL 2009 3T wrEstel] w3k
ay

wx SHJA|, ShagEF AL, 2007

AT B A A8
¥ FENARE AR A D) 23t 48

Table 7. Comparison of phosphorus fraction in sediment of Gyehwa reservoir, Hwasung reservoir and Namyang reservoir

(Unit = mg/kg)

reservoirs Saloid—P Al-P

Fe—-P Ca—P Red—P

Gyehwa reservoir

2.3~7.8 (1.4%) 0.2~5.4 (0.5%)

31.0~837.3 (39.8%)

149.9~257.1 (56.6%)

0.29~2.07 (0.4%)

Hwasung reservoir

9.0~20.0 (5.5%) | 52.6~59.4 (27.7%)

87.8~126.2 (59.0%)

1.8~8.0 (2.7%)

1.4~41.8 (5.1%)

Namyang reservoir

0.8~3.4 (0.2%) ]96.0~146.0 (12.1%)

362.0~590.0 (46.9%)(210.0~356.0 (11.6%)|113.0~122.0 (29.2%)
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A HAZRRE Qo] ZAF 7t F26] X Ao vlak A
Aget 2ev GUSE Fe-P (46.9%)>3HIA-P (Red-P, S o s wsld o3 AR §E5 o sy
29.2%)>Al-P (12.1%)=Ca-P (11.6%)°] FE|= = 2= ol Fdo] H= Qe EAYE Y} FA 1AL Ale]
olo] thokdt HejE &S & 4 Atk AaAaA S BAsg T

AstzFAe] HAE 543 Ao Aol gk A3
Al EAA T}, F2A(T-P)2} T-28](Cu)= Fe-Po] &A1 El<}
FAA 7L =okom WHPh)S AP} Ho ARAAE U
e Aow AT ol FYEe HAEW <19
EAPH T Fe-Pot Red-Pe] FEj7t 2 vlFS AA|sht
Al-P (12.1%)%} Ca-P (11.6%)°] )%= U2 Hlal 5459
Ha) 52 AS =, 345 HA4=Y 9(Ph)el =7
EFou= AstERA A YERG W(Ph)F Al-P FE7) =

o
e

o

o AARAAE B FALA T A Qo] r1sEle et lﬂ_‘r)r
A}, e} HHEe] o] E4Fe @ 8% wee o

31 7]_;(] B_o] o] J}LE]—Z—] o7 31]-

g-ste] vehr] el Oi
Z70] A AHeFPE=S2 Qe o g W] 44 fGon
2, 7 5afd ge 2 L H48 549 AAF 24
skl EAGH) sokg B AR AL 5 0} A
7F 2o HoZ HIth

AzZF7A = EHEY Ca-P Fe-Po] HEj= 2lo] thi
B EASER, 9o odd fdol wEf 2 TEE Ho
= Ca-Pe| AoIE 93 Azxz %2191 9 o] Ao e

Aoz Ansv, $7 HA4%
Qedo] ANHow U F

ARE AL ofAlan

Bele} 5a0 AHFE W] 97 Wko] BrH ook &

RAow Azbe E3 Fol 2 FE(pH)7t §43] 4

A gpeE feol SA B4 Wstel d@ Aol 2 ®
UE o] N&How e Qo gekdcy,

shdzel AW Al Y Fert B2 FAatel FAH o]

EAEAAY AlOH), Fe:0s 591 @A Al 2%o] £415

/\Ol—

= o B v e R A Sl o b
Al W R §EEHo &
Fe-Po] PFE|7} tii-itoln= A3 19} A 2 3
Lge] BAE 9e == Tﬁhﬂ %ﬁ sl digh Ao]
9 A&EA] BUE o] da3 o2 Algdc)h vhE @
Fo= AstFA S} s vlE FA =W ke <19
FE7t AR SAStER A F el gk 34 ol
o] mpwojof 3 Zl o2 Y7L o] Al TATE H|L
o A¥}, Ao R thE o] AAFEel HlE AE(Silt)2t
Bef(Sand)e] A HlE Afol7F B EHAl YER R EA
o] ¢lo] EAH) S AAst=d A/ FFE A HAew
Al EY, 2 AgelAE BT Q1o S 9ke] At
IAZE BESA YRR ko n R old tigh 714
AT os Aow woEch

E
r*° 4
o b
o
rlo
ol
hal
z

iﬁlnﬁ

4. 2 &
ArrEEsh AFF MFAG ALl AR Ao
4. AR GRS VAL BAEA AT AGERA

1) AstzFA A= W Q1Y S=AFE A A3, HA)
o2 Saloid-P2] HE|7} 2.28~7.75 mg/kg (1.4%), Al-P
0.34~5.36 mg/kg (0.5%), Fe-P 31.04~837.25 mg/kg (39.8%),
Ca-P 149.91~257.09 mg/kg (56.6%), Red-P 0.29~2.07 mg/kg
(0.4%), Occd-P 2.23~8.89 mg/kg (1.3%)S LFEFAT}. &

of ofFellA FYdH oz mAskyr R Al Sk
T o 29 fde] HHA R dojif= el 5

2 2 S Holi: Ca-P(ef 57%)2 E|(Pack et al,
1998)¢} Fedt & @Akl FHdE o] ALY Fe0s 59
PAA TR ATt ARSI A7 HokA AY A
Ol ELE(pH) &5 Al FEFoRE &FHe= 5AS 2
= Fe-P(¢F 40%)¢] HEj= EA)3H)

2) 74 54 4 A9, 9SS A7 5649
ZAF A7) 318HA Ak @ TEHCOD)S 32.8 mg/L, A A
(T-N)E 6427 mg/L= Hi 55 HYow =4 a %
= AV|AEE(EC) (r=0.787, p<0.05)2} 9= (r=0.791,
p<0.05)°] thal] =2 A4S Holi= FAoz ZAEATL
Astzw7A HAEW 1] FelF S *FA| 8k Ca-P
o} Fe-Po] HHjo] GFS VA= FAY AAE A A
3}, Fe-PE= ZHA(T-N) (r=0.761, p<0.05)¢2} ZAHgA %
(NOs-P) (r=0.754, p<0.05), &= o}Al 2 2(NH4-N) (r=0.728,
p<0.05), ZS1(T-P) (r=0.774, p<0.05), &4 -71¢1(PO4-P)
(r=0.767, p<0.05)7 94 AU+ FAB/AE HEPHOY
Ca-Po| FHl= AR & S AARete] oS
AskA] Fakqint,

3) AstxFA Q19 &
HAAE AN A7, Ca P9 Uéﬂ%t fFaQl
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