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A Study on the Chemical Components of Acid Deposition
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ABSTRACT

Dry and wet deposition samples were continuously collected by deposit gauge. In Bulkwang
area of Seoul and Kanghwa in west coastal area of Korea. In order to evaluate the level of air
pollution and its chemical composition, Bulkwang area located in Seoul and Kanghwa in west
coastal area were chosen for sampling site. dry deposition concentrations, pH, electric conductivity
and water soluble ion concentrations of deposit gauge were analysed. The results of comparison
between urban area and coastal area were summarized as follows. Mean concentrations of dry
deposition in Bulkwang was 2.807 ton/km?/month (range : 5.171~1.128 ton/km?/month) while that
in Kanghwa was 1.990 ton/km?/month (range : 3.358 ~ 1.084 ton/km?/month), which showed a signifi-
cant difference between two areas. The rainfall during the period from June to September in
1990 racorded 1859.7 mm which was 78.8% of its mean amount in Seoul, and 1846.9 mm which
was 81.6% that of Kanghwa. In Bulkwang area, correlation coefficients of deposit chemical composi-
tion were 0.95 for SO, % and Na, 094 for SO, % and NH,", 0.93 for Cl~ and NH,  and 0.85
for CI" and Ca®*, respectively. Then, the results indicate that sulfates such as Na,SO, (NH,),SO,,
and CaSO, were the major chemical state of deposit. In Kanghwa area, it was considered that
NaCl, NHi;NO;, NaNOQOs;, and Ca(NO;), were the major chemical state of deposit.

Keywords : Chemical composition, dry deposition concentrations, pH, electric conductivity, water
soluble ion concentrations.
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Table 1. Ion chromatography analysis condition

Item Anions
lon chromatography DIONEX 2010i
Guard column HPIC-AG4A
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Eluent 2mM Na,CO:+0.75 mM
NaHCO,
Supressor Anion micromembrane
AMMS-1
Regenerant 0.025 N H.SO,
Flow rate 1.5 ml/min
r_ — Eluent
Reservoir
Delivery Mcde Pump
Sample
- Q—a Injector
Separation Mode Separator
L Column
- [j Suppressor
Device
Detection Mode i
election Mode @ Conducuvity
— | Cell
‘ Electronic |

Data Mcde| Recorder ‘
i | Integrator

Computer

Fig. 1. lon chromatography system.

Ion Chromatography (Model 2010i, DIONEXAB
& FiEsle] Anionsifs(F-, Cl°, NO;y™, SO, &
SHrEksdch

JEFR R 35(AA/AE Spectrophotometer Mod-
el IL951) & FHsle] Cations A%(Na', K-, Ca?',
Mg )& srFishedeh sqk NHy 40978 Mot
(UV. Spectrophotometer Model UVIDEC-505)%
FIREE BEmY Al 19 Indophenol:ol®
2)sto] Hrpraladch

Ion Chromatographyt FAS KERE7L
w3 3 BEiEle] SEEEA A ARk SE B
FEHE ERl ulz} s (EE Rl o)
BaitiElo] 2= BEEE FIAs= Anions 3 Cations
VXt 3 adhad

Table 1€ Anions%#7% Zf78h=dl %% lon
Chromatography/] STl ot

Deposit gauge

—Collect monthly
Deposit gauge

e

—Filtration (TOYO 5C)

[ pH, Electric conductivity 1 Filtration (50 mJ)

KH4 ¥ :malysns(lOT

l Cations dnleSlS Anions analyﬁls

rA spectrome—te:} lon chro Uy spectrometer

K , Na™, Cl’ Indophenol
Ca*?, Mg™* NOa", S0, ~* method

Fig. 2. Flow chart of analysis methods and instru-
ments.

Fig. 1% lon Chromatography®] 4##8%E vle}
W Ze]d}

II. R % B

1. B THERE

FEHELEEL ] M -&o] ke PhsEee] JT#
Hidgkoll 4 %] FREERE Y Table 29} 7o)

Kol KrrRE &9 842 gl g
ABI o s A VrolAw sk e
s B oo Rt 0%, ABHEE4e] 30
%= M=l BRIt e o fifhEaw
%ll:}l 7.11)

vk BAREA O o) WTIME S-S R
umelAe] Brfrb K& A8 g9lo Agg el
MR Mifdle] BE Zled AziEn A u)
=) %2.2% wE g Ao ekl HRE
AlFolt ABRR BERCM BREsEE Lk BT
HRE ol2le — 7 dEEo) i, L
MOsEe] sl A 2k RrTE EREch

Fig. 32 A& ittt TR e % T
BERE S bl Aeln)

Deposit gaugeell ¢f3sle] #Rirsl B TEERE =
A& HfiEge) A ERB%e] BaE 48

Korean Journal of Environmental Health Society, Vol. 20(2)



42 Oh Young Kwon and Oh Sub Yoon

Table 2. Amounts of dry deposition
(Unit : ton/km?/30 days)

Month Bulkwang Kanghwa
2 2.367 1.498
3 2671 1.648
4 5171 3.358
5 3.592 2.109
6 2.145 1.647
7 1.128 1.084
8 1.494 1.171
9 1.728 1.429
10 1.999 1.895
11 2.818 2.672
12 4.722 2.480
1 3.851 2.891
Avg 2.807 1.990
Max 5171 3.358
Min 1.128 1.084
Total* 33.686 23.882

*Unit ; ton/km*/year.

i
| EE : Kanghwa
VZ : Bulkwang

Amounta of Deposltion (ton/km?}

Fig. 3. Amounts of dry deposition.
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Table 3. Monthly precipitation (Unit : mm)
Month Seoul Kanghwa
2 65.9 58.6
3 64.3 53
4 118.7 156.5
5 107 774
6 402.7 548.5
7 603.4 401
8 226.9 1574
9 626.7 740
10 0 0
11 56.0 38
12 25.9 54
1 62.2 27.7
Avg 196.6 1886
Total 2359.7 2263.5
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Fig. 5. Monthly precipitation in Kanghwa.
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Table 4. Monthly concentration of components in wet deposition at Bulkwang (Unit © pg/h
Month | pH* |COND**| F Cl NO, SO, 2| Na~ | NH,* K* Ca'? | Mg™* | Preci***
2 47 1095 | 0.048 | 2831 | 3.277 | 9648 | 2.175 | 3.711 | 0.873 | 3451 | 0.156 1133.7
3 44 148.1 0.049 | 2563 | 3.544 | 10511 | 2.284 | 4.276 | 1.975 | 3414 | 0.665 1106.2
4 6.5 187.2 | 0065 | 3532 | 3.272 | 9.603| 2.063 | 4742 | 1.684 | 4371 | 1563 | 2042.0
5 6.1 1672 | 0051 | 2.372 | 4013 | 9.099| 1.785 | 3.648 | 1.682 | 2927 | 0.844 1840.0
6 4.6 974 | 0008 | 0.612 | 0.994 | 3.118| 0326 | 1297 | 0.082 | 0.749 | 0.115 | 6927.7
7 5.0 432 | 0011 | 1.331 | 0909 | 4.261 | 0460 | 1.346 | 0.099 | 0.932 | 0.170 | 10380.5
8 49 64.7 0.000 | 1.353 | 1.060 4312 | 0533 | 2015 | 0091 | 2204 | 0.123 39034
9 4.8 315 | 0021 | 1462 | 1.225 | 3.504 | 0.522 | 1.680 | 0.179 | 0.775 | 0.163 | 10781.3
10 4.1 156.2 0.223 | 2.792 | 1423 5.861 | 1.845 | 3.792 | 2433 | 5.792 | 1.440 0.0
11 4.2 174.1 0.058 | 2912 | 3.204 | 12996 | 1.878 | 4.733 | 1.093 | 5.357 | 0.537 963.3
12 55 204.0 0273 | 8234 | 2671 | 25499 | 4480 | 8.706 | 0993 | 7.878 | 0.752 445.6
1 5.1 210.0 | 0.087 | 2266 | 3.031 | 17.825| 4.042 | 4.804 | 1.146 | 4.082 | 0.540 1070.0
Avg 5.0 1328 | 0.074 | 2688 | 2385 | 9.603 | 1.866 | 3.729 | 1.028 | 3494 | 0.589 | 3382.8
*pH= —log[H "], **Conductivity (uS/cm), ***Precipitation.
Table 5. Monthly concentrations of components in wet deposition at Kanghwa (Unit @ ug/
Month | pH* |COND**| F Cl NO; SO, ?| Na' | NHy- K Ca'* | Mg'? | Prec
2 49 859 0.060 | 6.924 | 1.904 6.011 | 4.749 | 3.013 | 0.327 | 2291 | 0427 1008.1
3 48 63.7 | 0.055 | 5542 | 2.374 | 9.435| 5241 | 3.332 | 0.837 | 3.332 | 0.237 911.7
4 6.0 154.0 | 0.005 | 7.262 | 2.712 | 9.547 | 5647 | 4.347 | 1.328 | 3.362 | 1940 | 26923
5 6.1 169.0 | 0.027 | 5676 | 2552 | 8430 | 3.236 | 5676 | 0.975 | 4.813 | 1.950 13315
6 5.2 58.2 | 0016 | 2554 | 0.711 | 4306 | 1.374 | 2.320 | 0.074 | 1.480 | 0.467 | 9436.0
7 6.0 376 | 0018 | 2257 | 1.121 | 3.268 | 1.293 | 1.790 | 0.136 | 1.512 | 0.450 | 6898.5
8 6.2 151.0 | 0016 | 2.772 | 1.137 | 4932 | 1781 | 1.947 | 0.146 | 2488 | 0.330 | 27078
9 5.7 1470 | 0.005 | 1.349 | 0.232 | 3414 | 2.040 | 2.056 | 0.642 | 2418 | 0.540 | 127304
10 5.4 1130 | 0.213 | 8958 | 2958 | 5485 | 5.770 | 3.670 | 0.640 | 3.770 | 0.540 0.0
11 5.6 69.2 0.044 | 5.207 | 3.239 7413 | 7775 | 4.877 | 0.363 | 4.608 | 0.679 653.7
12 5.5 184.0 0.251 | 7.338 | 4.338 | 12.798 | 9.499 | 5.803 | 0.613 | 8236 | 0.979 92.8
1 5.7 541.0 0.081 | 9467 | 3480 | 14.662 | 9.260 | 5.792 | 0.756 | 6.792 | 1.529 476.5
Avg 5.6 1478 | 0066 | 5442 | 2230 | 7475| 4.805 | 3.719 | 0570 | 3.759 | 0.839 | 3245.0
*pH=—log[H'], *Conductivity (uS/cm), ***Precipitation.
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Fig. 7. Concentrations of cations at Bulkwang.
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< 3118~25499 pg/ml, Cl~ : 0.612~8.234 pg/ml,
NO;™ : 0.909~4.031 pg/ml, F~ : 0.000~0.273 pg/ml
o) HAiE VP AL, ol AL ) 74 NH,* : 1.297
~8706 pg/ml, Ca™*:0.749~7.878 ug/ml, Na*:
0.326~4480 ug/ml, K* :0.082~2433 pg/ml, Mg*?;
0.115~1.563 pg/mle] #3S vlehich
TE#EHR 4 SO, %0]  3.268~14.662 pg/ml,
Cl™ :1.349~9467 pg/ml, NO; :0232~4.338 pg/ml,
F~:0.005~0.251 uyg/ml 2 vebyton, ofo)emksy
2 Na':1293~9499 pg/ml, Ca'?: 1.480~8.236
ug/ml, NH," :1.790~5.803 pg/ml, Mg*?:0.237~
1.950 pg/ml, K* : 0.074~1.328 uyg/mi 2. vjelydc},
el A=A et o] S iREE SO, !
o]glem NO,”, Cl', Na’, NH,', Ca'? & go]&
R ool BEF Mo R e Aoz e
wkeh 53] Na® o} Cl & jL#go) 4 A3 o

p=

Table 6. Monthly amount of components in dry deposition at Bulkwang

Oh Young Kwon and Oh Sub Yoon

BEZ Jehdcol

ol2)qt S iR wisl Feiumol 7
B THEERge) EHEE To) o] v|$ AA fE
AT HAo= EEsRAm o] 9 HiEdME
et wl slok

BTl FY ol KEHANA K=
B4 e] rainouttt washoutdl] &3 kel BA
7] del ABRY AR A BAES T mE
oLt EESRWES Asrol WMiAkdolA sk
ghok z22)7] wl- Bl B TR FRel BE e A
MKl BfE=le] Qe 48 FEHHS BEZRE
FERoR FEh=o o} o)

4. BRTHARS D

ol &M Ee [ TES AR st Ayl &
THEA A7 o)y Eel B FES BAHEEKkmY)

(Unit : ton/km?)

Month F Cl- NO;~ SO, 2 Na* NH,* K~ Ca*? Mg*? Preci*
2 0.003 0.170 0.196 0.578 0.130 0.222 0.052 0.207 0.031 1133.7

3 0.003 0.159 0.220 0.654 0.142 0.226 0.123 0.212 0.041 1106.2

4 0.007 0.393 0.346 1.068 0.230 0.528 0.187 0.486 0.174 2042.0

5 0.005 0.254 0.429 0.973 0.191 0.390 0.181 0.313 0.090 1840.0

6 0.003 0.247 0.400 1.2565 0.131 0.522 0.033 0.304 0.046 6927.7

7 0.006 0.753 0.514 1.843 0.260 0.761 0.056 0.527 0.096 | 10380.5

8 0.000 0.279 0.240 0.978 0.121 0.457 0.021 0.499 0.028 39034

9 0.012 0.833 0.698 1.996 0.297 0.957 0.102 0.441 0.093 | 10781.3
10 0.003 0.038 0.019 0.080 0.025 0.052 0.033 0.079 0.020 0.0
11 0.003 0.158 0.174 0.704 0.102 0.256 0.059 0.290 0.029 963.3
12 0.006 0.178 0.058 0.550 0.097 0.261 0.024 0.170 0.016 445.6

1 0.005 0.121 0.161 0.950 0.216 0.256 0.061 0.218 0.029 1070.0
Avg 0.005 0.299 0.288 0.969 0.162 0.460 0.078 0.312 0.086 3382.8
Table 7. Monthly amount of components in dry deposition at Kanghwa (Unit : ton/km®)
Month F- Cl NO, SO, 2 Na* NH,* K~ Ca™2 Mg*? Preci*
2 0.003 0.380 0.105 0.330 0.261 0.165 0.018 0.126 0.023 1008.1

3 0.003 0.284 0.122 0.484 0.269 0.171 0.043 0.171 0.012 911.7

4 0.001 1.099 0411 1.446 0.855 0.658 0.201 0.509 0.294 2692.3

5 0.002 0.425 0.191 0.631 0.242 0.425 0.073 0.364 0.146 13315

6 0.008 1.449 0.403 2.443 0.780 1.316 0.042 0.840 0.265 9436.0

7 0.007 0.848 0421 1.228 0.486 0.673 0511 0.568 0.169 6898.5

8 0.002 0.409 0.168 0.728 0.263 0.287 0.021 0.367 0.049 2707.8

9 0.004 0.966 0.166 2444 1.461 1.472 0.460 1.731 0.387 | 127304
10 0.003 0.130 0.043 0.080 0.117 0.053 0.009 0.055 0.009 0.0
11 0.002 0.191 0.119 0.273 0.286 0.179 0.013 0.067 0.025 653.7
12 0.001 0.038 0.023 0.068 0.050 0.030 0.003 0.054 0.005 92.8
1 0.002 0.207 0.076 0.321 0.202 0.127 0.016 0.148 0.033 476.5
Avg 0.003 0.535 0.187 0.873 0.439 0.463 0.117 0.417 0.118 3245.0
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Fig. 11. Amounts of cations at Bulkwang. Fig. 13. Amounts of cations at Kanghwa.
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Na'ol &b 5ol AfyHS AR Aoz el

R M= Cl o] &&e] NOy~ o o| 25
g B B Jepsgtes] olelgt BERE 3] vt
o2 e ge] ol Selviebe] KRS
o] e W Zlo B #ifhEa glon TR
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Ca’?, NH, &} €4 ¥4 Jehtz Qo

Fig. 104 Fig. 132 #tibiskat 7k o]
R THEd ol H ol 2mire] BTES B
ERE(km®)E tono 2 vehdl Zeld)

Fig. 10efl 4] Fig. 138 Atsinw fkiEHge] %
TESME SO, el 0.080~1.996 ton/km?*/30 8,
Cl :0.038~0.833 ton/km*30H, NO, :0.019~0.698
ton/km?/30H, F~ : 0.000~0.012 ton/km?/30H <] 4
5 el A, ofo] &5 M TFES iz NH," .
0.052~0.957 ton/km2/30H, Ca'?:0.079~0.527 ton
/km?/30H, Na* : 0.025~0.297 ton/km?/30H, Mg’ :
0.016~0.174 ton/km?/30H, K~ : 0.021~0.187 ton/
km?/30H 9] & viebdch

sl A o) BT RO SO, 2: 0.068~2.443
ton/km%/30H, Cl" : 0.038~1.934 ton/km?/30H, NO;~
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: 0.023~0.966 ton/km?/30H, F~ : 0.001~0.010 ton/
km?/30H 2 Jeler, Jolksme B TE 5
+ NH," :0.030~1472 ton/km%30H, Na' :0.050
~1.461 ton/km?/30H, Ca ?:0.054~1.731 ton/km?%/
30H, Mg*?: 0.005~0.387 ton/km?/30H, K* : 0.003
~0.511 ton/km?/30H & 5#E teplich

e el FEET BIR7E ole SO, %8 i
Hugo) TR E T ot ¥ RS viehigle
o HREEL B B Cl, Nat-& Bkl ) B-
Cihigs, TiRREEA] Soll e wo] i@t se 7o
2 TN A A Jebstew 3 NOy , Ca'?,
NH,', Mg*% K'eol¢ 5% vlsgh fHmS B
ek iR T HHE KENhe] fitiRi
el vlslA Na*k CligE7E =4 viebd 22
YgER g o] Hisrol 213) NaCle] #8e whe 7o g
#ed ¢ ek

IR ) 558 ABATEH 28 SO, ? NOy ",
F-, NH,"® 3z mEe] B FHEs wel
whd S S2S of & oo TEME ) 558
Cl-, Ca™? Na', Mg} 2o ol &pksrEo] Hiti
Huggell Blel =2 7S ARAKE BR 9
Rolgt & 4 stk

B FHES ol B ol & TR &
KE T BT BRI UE Ao vebdkon i
ol JTEMEEe] SIE HkEe] ¥ 6,794

E el wla e R e =2 BE vE
Wolom % Hikol 4] HHI o] B ko]l Lkl
BTEE 8HES Mg B ol 7hd wd
ol&mre] TR ez ety gich

Hl@d fEkEe) Hw Efidle AAD A

Table 8. Equivalent concentrations of components at Bulkwang

of 7bY wWe BFES vehia 9lem 45H9]
o2 ool nvlsl ¥ X5 Jehded ol
RAfEo 2 HE] Rupate] BEhs: EWRIEZR
oJgr Mo g A vehd o2 AZEch

R THES KRS Bl &l (Kt
wE el WA kEshe MFRPEEAS T
Higoll #ato] ik HES THERY HESE
Eahe 7o) #gelw ARl BTHES Bm, BUE
BES RS ot A4 BEs pong
K] AR filsiZo] o) Foixol 1 fHmE o F
sk

5. BETHHS ol2EENE

AL XA TEMRS o NS EES o
HEBEEZ B R Table 8,99 28 #RE
dolch

Table 83} 9ol A AHR MR Sola
e SO, 2>Cl >NO;™ >F 2 yepygon, ofe]
LAE5rel 58 NH, >Ca*?>Na'>Mg'>K' AL
2 byt

JLEEHNR 2 1538 o) k52 SO, *>Cl1" >NO;
>F 2 uehgew], o] Na'>NH, >
Ca'>Mg'>K B2 vepytr)

% FapE el pH7b So) el oslA U&=l
B WA o e Soldo] MEel MEERWH
sk 7o) ofvlet of] px]e ool fELH
{bEdge) EBS] JRER [ THH RARCH A+
geh kA golpks # Clo, NO; , SO, o]

g vepddlz B85 pHZF &
e 2 o, o) o HEsl pHAl & HES

]
=)
=

(Unit : Meg/D)

Month pH* |COND** F Cl- NGO, SO, Na' NH,' K’ Ca*? Mg*?
2 4.7 1095 | 0.003 | 0.079 | 0.053 | 0.201 | 0.095 | 0206 | 0022 | 0.173 | 0.013

3 44 148.1 | 0.003 | 0.071 0.057 | 0219 | 0100 ; 0238 | 0.049 | 0.171 | 0.055
4 6.5 1872 | 0.003 | 0.098 | 0.053 | 0200 | 0.090 | 0263 | 0042 | 0219 | 0.130

5 6.1 167.2 | 0.003 | 0.066 | 0.065 | 0.190 | 0.078 | 0.203 | 0.042 | 0.146 | 0.070

6 46 974 | 0.000 | 0.017 | 0016 | 0.065 | 0014 | 0.072 | 0.002 | 0.037 | 0010
7 5.0 432 | 0.001 | 0037 | 0015 | 0068 | 0020 | 0075 | 0002 [ 0.047 | 0.014

8 4.9 64.7 | 0000 | 0.038 | 0.017 | 0.090 | 0.023 | 0.112 | 0.002 | 0.110 | 0.010
9 4.8 315 | 0.001 | 0041 | 0.020 | 0073 | 0.023 | 0.093 | 0.004 | 0.039 | 0.014
10 4.1 1562 | 0.012 | 0.078 | 0.023 | 0.122 | 0.081 | 0.211 | 0.061 | 0.290 | 0.120
11 4.2 174.1 | 0.003 | 0.081 | 0.052 | 0271 | 0.082 | 0263 | 0.027 | 0.268 | 0.045
12 55 2040 | 0014 | 0229 | 0.043 | 0531 | 0.196 | 0484 | 0025 | 0394 | 0.063
1 5.1 2100 | 0005 | 0.063 | 0049 | 0371 | 0177 | 0267 | 0029 | 0204 | 0.045
Avg 5.0 1328 | 0.004 | 0.075 | 0038 | 0200 ; 0081 | 0.207 | 0.026 | 0.175 | 0.049

*pH= —log[H" ], **Conductivity (uS/cm).
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Table 9. Equivalent concentrations of components at Kanghwa

(Unit : Meqg/l)

Month pH* |COND** F- Cl- NO, SO, ¢ Na’ NH,* K" Ca*? Mg*?

2 4.9 859 0.003 0.192 0.031 0.125 0.207 0.167 0.008 0.115 0.036

3 4.8 63.7 0.003 0.154 0.038 0.197 0.229 0.185 0.021 0.167 0.020

4 6.0 154.0 0.000 0.202 0.044 0.199 0.247 0.242 0.033 0.168 0.162

5 6.1 169.0 0.001 0.158 0.041 0.176 0.141 0.315 0.024 0.241 0.163

6 5.2 58.2 0.001 0.071 0.011 0.090 0.060 0.129 0.002 0.074 0.039

7 6.0 376 0.001 0.063 0.018 0.068 0.056 0.099 0.003 0.076 0.038

8 6.2 151.0 0.001 0.077 0.018 0.103 0.078 0.108 0.004 0.124 0.028

9 5.7 147.0 0.000 0.037 0.004 0.071 0.089 0.114 0.016 0.121 0.045

10 54 113.0 0.011 0.249 0.048 0.114 0.252 0.204 0.016 0.189 0.045

11 56 69.2 0.002 0.145 0.052 0.154 0.340 0.271 0.009 0.230 0.057

12 55 184.0 0.013 0.204 0.070 0.267 0415 0.322 0.015 0.412 0.082

1 5.7 541.0 0.004 0.263 0.056 : 0.305 0404 0.322 0.019 0.340 ] 0.127

Avg 56 147.8 0.003 0.151 0.036 J 0.156 0.210 0.207 0.014 0.188 f 0.070

*pH= —log[H" ], **Conductivity (uS/cm).
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Fig. 14. Component ratio of anions equivalent con-
centrations at Bulkwang.
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Fig. 15. Component ratio of cations equivalent con-
centrations at Bulkwang.
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Fig. 16. Component ratio ‘of anions equivalent con-
centrations at Kanghwa.
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Fig. 17. Component ratio of cations equivalent con-
centrations at Kanghwa.
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Table 10. Correlation matrix of components at Bulkwang

pH COND. F Cl NO; SO, ? Na* NH," K* Ca't Mg'?
pH 1.000
CON .297 1 1.000
F -.012 | .603 1.000
Cl 296 | 614 .803* | 1.000
NO;~ 374 .718* 158 387 1.000
SO, 236 | .785* 660 851%* | 569 1.000
Na* 2231 .838** | 713 774* 610 951** | 1.000
NH,* 265 | .826** | 775 936" | 595 945%* | 915** | 1.000
K’ 079 | .706 554 332 610 310 489 .502 1.000
Ca'? 069 | .807* | .862 856™* | 467 .805* 808* 924** | 619 | 1.000
Mg* 372 667 .565 410 392 260 391 493 847** | 616 | 1.000
2-tailed signif : *—0.01, **—0.001.
Table 11. Correlation matrix of components at Kanghwa
pH | COND. F Cl NO, 50, * Na- NH;" K- Ca't Mg*
pH 1.000
CON .239 | 1.000
F --.289 1 .143 1.000
Cl -.212 | 522 .596 | 1.000
NOy —.074 | 408 670% 1 .847** | 1.000
SO, ¢ -.055] .713* 402 | .739* .830** | 1.000
Na’ -.209 | .526 616 B11** | 926** | .849** | 1.000
NH,' 077 | 554 424 | 742* 890** | .858** | .820** | 1.000
K- 123 | 341 .042 528 456 561 401 576 1.000
Ca'? 067 | 621 .638 | .659* 877 | 872%* | 865%* | 894** | 404 1.000
Mg'? 496 | 526 —.077 462 461 579 342 720* .738* 491 1.000

2-tailed signif : *—0.01, **~0.001.
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