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A Study of Water Quality characteristic of
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ABSTRACT

This study was performed to investigate the Natural mineral water quality at 47 sites in Chonnam
area, samples were collected spring, summer, fall, winter for a seasonal variation in 1996. The
results obtained were summarized as follows; 1. The mean of F, pH, HCO,, NO, -N were 0.19 mg/, 6.
9, 34.99 mg/l, 1.40 mg/l and those of Na, K, Ca, Mg were 12.1 mg/l. 1.2mg/l, 7.7 mg/l, 2.1 mg/I
respectively. 2. The contents of F were reasonable at Multonggol as 1.35 mg// and Yongbayui as 0.57
mg/l respectively, but there is no detected at Sidong and detected below 0.1 mg/! at Gubongsan, Han-
sansa area. 3. According to the geological effect, the content of F was showed higher in granite than
in tuff, and index of pH was higher in tuff than in andesite, and content of HCO, was higher in an-
desite than in granite. 4. The K and O values were used as index of healthy and delicious water. As
a result, thirtyfive sites(74.5%) was decided as healthy and delicious water. 5. The contents of NO,-
N were detected over 5 mg/l at Sukchonsa, Gajanggol. Yudalsan, Muchang, Kisan.

Keywords : Mineral water, Water quality, K & O index
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Table 1. Samling location of natural mineral water in Chonnam area

City No Sites Address E. Y. P(t)/d U/
Mokpo 1 Youdalsan 317 Jookyo, Mokpo City 88 12 120
2 Hansansa 936 Bongsan, Yeosoo City 91 22 300
3 Koobongsan 46-1 Bongsan, Yeosoo City 93 12 500
Yeosu 4 Tucgol San 74, Yeose, Yeosoo City 89 20 300
5 Yeongokji 72 Yeose, Yeosoo City 91 3 200
6 Seokchonsa 1830 Duckhoong, Yeosoo City 83 1 100
7 Duitgol Sen 28 Kumgok, Soonshon City 86 30 200
8 Mahnghok Sen 3 Yongdng, Soonchon City 86 30 150
Soonch 9 Bonghwasan Jongok. Soonchon Ciyt 86 3 40
chon 10 Namsantop Namsancholtop Duckwol Soonchon City 86 5 30
11 Gahgokdong Sieyoung APT Gahgok, Soonchon City 86 5 30
12 Gahjanggol Gahjanggol Namjung, Soonchon City 86 5 30
Yeoch 13 Ssangyongsa sunwon, Yeochon City 90 30 200
chon 14 moosun 859 sunwon, Yeochon City 91 30 300
15 Jooklim San 96 Inahm, Nam, Dahmyang County 90 5 50
Dahmyang 16  Ockchon Moonhahk, Nam, Dahmyang County 91 10 100
17 Mooltonggol Choowolsan, Yong, Dhmyang County 89 5 50
Kok 18  Jeedong 2 Ku joomlim, Okkwa, Koksung County 89 10 70
sung 19 Moochang 2 Ku moochang, Okkwa, Koksung County 90 10 70
Kwangyang 20 Sangsan 213 Chooasn, Oakryong. Kwangyang County 94 3 100
21 Siedong Sansung, Koorae, Koorae Count 91 60 60
Kurae 22 Dangmolsaem Mahasn, Mahsan, Koorae County 82 150 500
23 Jungkoojang Hwangjeon, Mahsan, Koorae County 86 50 50
Kohung 24 Sooduck Sooduck, Kohung, kohung County 89 4 300
B 25 Yongbahwee Yongam, Moonduck, Bosung County 91 22 300
OSUng 26 Jintojae Jangahm, Bulkyo, Bosung County 90 20 50
27 Boocheosaem Shinkhi, Hwasoon, Hwasoon County 70 20 500
Hwasoon 28  Chamsaem San 150 Hahngae, Hahnchon, Hwasoon County 78 1.5 200
29 Ttamittisaem San 32 Doksang, Donghok, Hwasoon County 75 3 200
30 Sahttosaem Dongdong, Janghung, Janghung County 89 6 180
31 Shinhung Shinhung. Janghung, Janghung County 85 6 200
Janghu 32 Pyeonghwa Pyeonghwa-ri, Janghung-up, Janghungcounty 91 7 250
ghung 33 Dojanggolsam 43 Yanghahsan Jahmdoo, Janghung Janghung County 85 5 30
34 Borimyaksoo 45 Bongduck, Yuchi, Janghung County 84 1’9 ‘40
35  Jangkoonsaem  Sam 2-1 Jaesan, Jangpyun, Janghung County 89 3 20
36 Booksan San 3 Namsung, Kangjin County 50 85 150
Kangiin 37  Bahmgol San 1-8 Namsung. Kangjin County 30 50 90
gl 38 Kiealjae San 239-1 Hanhak, Byeongyung, Kangjin County 93 20 250
39  Gahjaesaenm San 20-1 Hyangchon, Doahm, Kangjin County 80 50 60
40 Daehungsa Koorim, Samsan, Haenam County 89 20 250
Haenam 41 Osojae Pyeonghwal, Samsan, Haenam County 94 70 150
42 Dosolbong Mabong, Song, Haenam County 93 50 70
43 Kielahmchon Choondong, Mieahm, Yeongahm County 56 5 200
y h 44 Tapdong San 125-3 Gaeshin, Yeongahm, Yeongahm County 72 0.5 23
eongahm 45 Naengchon Yeonbo. Kumjung, Yeongahm County 74 3 60
46 Sungkiedong SungKie, Dongkoorim, Koonseo. Yeongahm County 94 200 150
Hampyeong 47 Kiesan Kiegahk, Hahmpyeong, Hahmpyeong County 90 30 250

*E.Y.: Established year. P(t)/d : Product(ton)/day. U/D: User/day
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Table 2. Analysis items and instruments
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Fig. 2. The mean concentration of F in sampling sites.
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Table 3. The results of natural mineral water contents analysis in each sites (unit : mg/D
Sites F pH HCO, NOs-N Na K Ca Mg
Youdalsan 0.16+0.06 6.73+0.36 20.38%+5.32 5.88+0.85 76.3t13.2 24+1.2 105+28 26+2.4
Hansansa 0.10+0.03 6.60+0.30 22.43+4.83 0.68+0.15 10.3+3.8 0.9+03 7.3+1.2 1.7+0.8
Koobongsan 0.10£0.02 6.41+0.32 33.23+4.12 0.15+£0.06 11.5*+1.3 05+0.1 7.2+18 3.4+£1.2
Tuckgol 0.04£0.03 6.80+0.17 23.96+560 058+0.17 11.5+3.8 05+0.2 7.610.9 3.2+0.7
Yeongokjae 0.100.03 7.07+0.39 24.70+4.27 0.00+0.00 6.6+28 0.3+0.2 10.1+38 3.7+1.3
Seokchonsa 0.08:£0.04 6.36+0.28 23.284399 10.75+0.8 32.7+3.8 45%0.5 13.2+2.1 3.0+1.8
Duitgol 0.15£0.04 7.01+£0.36 58.48+4.30 08+0.14 6.2+1.1 09+0.3 1.9+0.8 2.51+0.7

Mahngbook 0.16+0.04 6.90+0.17 48.95+499 0.10+0.12 7.7£3.8 0.5%0.2 3.6+1.1 0.8+05
Bonghwasan 0.27+£0.09 6.56+0.22 48.051+4.10 0.00+0.00 3.4%24 08%24 0.8+0.2 0.6+0.3

Namsangol 0.28+0.11 6.20£0.17 53.58%+552 0.63+0.17 25+1.0 0.6+0.2 0.7+0.3 0.5+0.2
Gahgokdong 0.13+0.03 6.88+0.14 35504851 0.00+£0.00 95+22 08101 34408 0.6+0.1
Gahjanggol 0.11+£0.05 6.24£0.13 28.03%+3.83 4.48+0.62 12.3+3.8 29+0.7 51+12 3.7+07
Ssangyongsa 0.08+0.03 6.46+0.28 27.73£3.65 0.38+0.13 88+34 0.6+0.2 14403 15+07
Moosun 0.07£0.03 6.47+0.25 27781495 0.68+0.22 79+t1.8 0.6+0.1 27+11 0.6+02
Jooklim 0.16+0.03 6.72+0.28 32.70%£543 0.68+0.17 4.1+26 6.8+03 28+08 0.5+0.1
Ockchon 0.33£0.06 7.53+0.25 34.88+4.70 1.63+0.17 7.3+09 0.7£01 4.0%1.0 1.7£0.2
Mooltonggol 0.30£0.05 7.04+0.27 37.70£4.01 0.00£0.00 84+38 09+0.3 149+3.9 0.8+0.9
Jeedong 1.35:40.12 7.81£0.21 53.10%+13.3 0.00+£0.00 151+14 04£0.2 128+0.7 1.0+0.1
Moochang 0.14+0.06 6.46+0.28 2820793 1.00+0.22 55%+18 11+£03 29+03 11402
Sangsan 0.10+0.02 6.59+0.22 24.20%6.07 505+0.76 21.4+91 1906 8.0+1.2 3.3%+06
Siedong 0.00£0.00 6.37+0.26 19.85£3.13 3.08+047 7.2£09 0701 4.6%1.2 0.8%0.2

Dangmolsaem  0.132£0.03 6.51+0.26 1940293 1.15%+0.23 12.6+24 1.7+0.2 8.2+19 1.7+04
Jungkoojang 0.11£0.02 6.52+£0.57 24.63+248 248+033 68+14 08%0.2 27+05 1.4%0.7

Sooduck 0.18+£0.06 6.70£0.27 32.88+493 0.23+0.05 7.0x1.1 1.0£04 14.7+27 1.0%0.2
Yongbahwee 0.57£0.11 7.87£0.10 59.65%6.34 0.45+0.13 16.3+1.0 2.1%0.3 66.5+15 14.0+1.1
Jintojae 0.22+0.05 7.00£0.17 35.85+9.85 2.58+0.28 15.3%+26 1.2+0.1 86+2.0 2.3+0.7
Boocheosaem  0.22+0.07 7.11£0.21 38.33%12.5 2.75+0.34 17.1+4.0 1.2+0.3 109+1.1 4.0+03
Chamsaem 0.21£0.05 7.02+0.26 60.80%£8.53 0.03+0.05 39%+0.7 05%+0.2 13.3+3.2 4.2%16
Ttamttisaem 0.15+0.02 6.98+0.16 43.88+824 0.05+0.10 1.1+0.2 0302 55*11 05+0.2
Sahttosaem 0.16+0.03 6.95+0.17 33.63%£396 1.10+0.22 9723 09+01 52*1.9 09+0.3
Shinhung 0.06+0.03 6.63+0.22 26.98+570 0.63£0.05 9.1+06 0.9+01 4509 1.3+06

Pyeonghwa 018+0.04 7.02+£0.10 2923577 193+0.22 124+29 08+02 4.7+09 14103
Dojanggolsam  0.31+£0.07 7.81+0.21 56.65+9.12 0.55%£0.13 11.1x3.1 0.7+0.2 15522 3.9%1.0
Borimyaksoo 0.14%0.03 6.71+0.26 27.13+10.9 0.18+0.05 3.1£0.3 0.7£01 6.5+21 09+0.3
Jangkoonsaem  0.26£0.06 6.80+0.17 34.75+£5.20 0.73+£0.10 6.3+05 1.1+03 35£0.7 15+04

Booksan 0.05+0.02 6.34%£0.13 21.30£6.05 0.55%£0.13 3.2+0.7 0501 11£03 0.6%0.1
Bahmgol 0.09+0.03 6.65+0.17 20.88+3.46 1.05+£0.13 78+38 07+03 33%+30 1.1%+04
Kiealjae 0.174£0.05 6.60+0.24 22.78+6.77 0.75£0.13 9.1£1.9 07+0.1 27404 09+1.0
Gahjaesaem 0.27+0.04 7.09+0.22 37.05+2.85 0.53%+0.13 11.7+28 1.0+03 5.5*1.1 1.4+0.5
Daehungsa 0.0920.05 6.70+0.17 21.55+4.66 1.03+0.17 1.3%£3.5 0.6+0.1 4.7+23 07102
Osojae 0.20£0.05 691+0.21 36.23+6.93 0.13£0.05 6.3£3.0 05%04 1.8+09 08+1.3
Dosolbong 0.24+0.06 6.84+0.13 57.30£7.60 0.00+0.00 96+34 07+01 53+29 14+26
Kielamchon 0.16+0.04 6.09+0.22 32151834 1.35+0.13 13.1%37 15+08 16+16 1.0*+1.2
Tapdong 0.15+0.03 6.64+0.26 33.18%+4.35 0.60£0.08 10.6x3.1 0.8+£0.3 15+15 0.6+0.2

Naengchon 0.27+£0.03 6.95+0.17 37.13%7.90 0.38+0.10 12.8+29 09+0.3 38+1.1 1.2+05
Sungkiedong 0.25+0.07 7.20%0.31 477 £942 1401018 20.2+4.0 15+08 99+15 1.6+1.1
Kiesan 0.17£0.03 6.74+0.34 18931242 695+0.64 375%52 19+0.8 233140 4.2+23

FRALE LIRS 5w AoE gelx ggh? HefR7E
SikER FEhile] B = Table 3940w, #ifF Wk SRR 8ulg), 25T, 28, 1, G4l
¥ 13.4 mg/l-68.4 mg/l2- & T 34.99 mg/l, 1E 5
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Fig. 3. The mean concentration of NO+N in sampling
sites.
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Table 4. Distributions of rocks around the natural mineral water

Site F Mean pH Mean HCO, Mean
Youdalsan 0.16 6.7 20.4
Osojae 0.20 6.9 36.2
Tapdong 0.15 6.6 33.2
Naengchon 0.27 7.0 37.1
Seongkiedong 0.25 7.2 47.7
. Kagokdong 0.13 6.9 35.5
Granite Jooklim 0.33 0.34 75 6.9 34.9 40.9
Sangsan 0.16 6.7 37.7
Yongbawhee 0.57 79 60.0
Moolttonggol 1.35 7.8 53.1
Ockchon 0.30 7.0 37.7
Dosolbong 0.24 6.8 57.3
G Hansansa 0.10 6.6 22.3
Koobongsan 0.10 6.4 33.2
. Tuckgol 0.4 6.8 234.0
voleanic  yeongokiae 0.10 0.10 7.1 6.4 24.7 245
Seokchonsa 0.08 6.4 23.3
Kiealjae 0.17 6.6 22.8
Daehungsa 0.09 6.7 21.6
Duitgol 0.15 7.0 58.5
Mahngbook 0.16 6.9 29.0
Andesite Bonghwasan 0.27 0.19 6.6 6.8 48.1 434
Namsantop 0.28 6.9 53.6
Gahjanggol 0.11 6.2 28.0
Siedong ND 6.4 19.9
Dangmolsaem 0.13 6.5 194
Gneiss Jungkoojang 0.11 0.12 6.5 6.6 24.6 29.2
M Boocheosaem 0.22 7.1 38.3
Ttamttisaem 0.15 7.0 43.9
Phyllite Chamsaem 0.21 7.4 60.1
Accumulatin Js‘}rl’fr?ﬁffng P 0.14 i 6.8 o8 s
Sattosaem 0.16 7.0 33.6
A Pyeonghwa 0.18 7.0 29.2
Tuff Dojanggolsaem 0.31 0.21 7.8 7.0 56.7 36.3
Jangkoonsaem 0.26 -~ 6.8 34.8
Borimyaksoo 0.14 6.7 27.1
Ssangyongsa 0.08 6.5 27.7
Moosun 0.07 6.5 27.8
Jeedong 0.14 6.5 25.2
Sooduck 0.18 6.7 32.9
the Booksan 0.05 6.3 21.3 .
rest Bamgol 0.09 0.14 6.7 6.5 20.9 297
Gahjaesaem 0.27 7.1 371
Kiesan 0.25 6.8 47.7
Kielahmchon 0.16 6.1 32.2
Moochang 0.10 6.6 24.2

*G=Granite, M=Metamorphic rocks, A=Accumulation rocks.
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Table 5. Mean concentration of fluoride in the earth’s crust and rocks

(unit : mg/kg)

Earth's crust Basalt Granite Sandstone Shale Limestone Soil
625 400 735 740 330 0
Table 6. The values of mineral balance index in natural mineral water
G N Sites K Index O Index G N Sites K Index O Index

5 Yeongokje 5.8 5.9 35 Jangkoonsaem - 1.9 2.7

I 24 Sooduk 7.3 4.9 37 Bahmgol 4.0 3.5
28 Chamsaem 8.0 2.5 38 Kiealjae 4.3 7.9

33 Dojanggolsaem 6.2 34 I 40 Daehungsa 4.7 4.2
2 Hahnsansa -1.9 3.5 43 ¥1e]§hmch0n , Sf 1‘;85

3 Koobongsan -2.2 6.7 44 apdong ) - :

- ) 45 Naengchon - 8.1 8.1

4 Tuckgol 1.3 45 46  Sungkiedong 13.3 71

6 Seokchonsa -16.7 6.4 = = .

8 Mahngbook -1.8 4.5 1 Youdalsan -58.6 1.9

9 Bonghwasan -2.8 8.4 7 Duitgol -2.2 1.9

11 Gahgokdong -5.4 1.5 10 Namsantop -14 1.8

15 Jooklim -2.3 4.8 12 Gahjanggol -54 1.5

16 Ockchon -2.5 4.0 13 Ssangyongsa -5.3 1.6

I 17 Mooltonggol -1.4 2.2 1 14 Moosun -5.6 1.4
18 Jeedong -3.1 3.8 19 Moochang -10.5 1.9

20 Sangsan -2.5 5.0 36 Booksan -2.2 1.8

21 Siedong -2.0 33 39 Gahjaesaem -4.5 1.9

22 Dangmolsaem -2.6 6.6 41 Osojae -3.6 1.2

23 Jungkoojang -2.1 2.9 42 Dosolbong -2.4 1.9

26 Jintojae -2.3 3.3 47 Kiesan -8.2 0.7

§(7) Iéooche‘osaem :6~7 ‘28 25 Yonghahwee 51.8 0.7

Sahttosaem 3.0 2.9 . .

. ) . v 29 Ttamttisaem 54 1.6

31 Shinhung 25 3.1 34 Borimyaksoo 5.2 1.5

32 Pyeonghwa -6.7 7.4 . y ’ "

*G : Group, N : Number.
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SONE Aeksta o] A EE YIAH S84, A
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