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Teaching Materials for Environmental Education II
Pollution and Clarification of Natural Waters

Shigeya SATO, Koki Aor* and Tsugio INOUE**

(Received May 24, 1993)

As one of the teaching materials for environmental education, the present water pollution in
Kumamoto and Yatsushiro City is examined by the determination of COD. The COD values of foods or
cleaners that are the main materials of waste water from household have also been measured. It was found
that the waste water from household was the cause of water pollution, but was easily decomposed and
clarified by the action of microorganisms in rivers.
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NTw3, BARBRBEOBIE I, HBEROEEL -4 Y U EOWE - BERSOHERHEL S, K
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241 ¥ &
HZA433 UVIDEC-660 BUFT4H4E41 53X REEE, H7-3885 pH 51 (B-112) R U'¥ 4 7 v 7 {51
# (mini-80) % w7z,

22 B K

Ol - BRI OIS % 3 FICAmIRL TRV,

Oy 2 VISR | THIRO Y 2 7 BEREEE (RDEMEE 0.IN) % 4 fBEIcHE ML THW 2,

O~ > HUBH Y Y LR HIROME< A VB H U LAY (FILHZE N/40) 2 7 0 %
FEERL .

OF — )VIREH : RO T — Vi (RDGHEE ; 0.984g) 25 [0.IN 100ml] IIBEL TH W -,

OF A7 VBYEH  HIROF A7 VBT v E=Y A (BIHMEE ; 5g) %7K [100ml] @E#EL
THWz,

2.3 REREE-COD EE -~
HAREE (10ml) 3RE [Sml], i [12N 0.5ml] L@~ 2 BH ) 7 AEEK [N/40
0.5ml] %Mz T, ME (60°C 304) T 5. stk €—VEEEK [N/401.0ml] £F4 7>
B [5% 0.5ml] 20z, ATE£E% 10ml ZARL, BEERHET S (1 =457nm).
B, ERXEORLEE, 28 GEEAH No. 1) 21T, ¥ a v EIEEEIE [N/40 0.2ml
(4ppm IZXE) | DU & DB/ S NI EINE» o, EREHFO COD EEEH L .,

3. BERRUEE

(COD h b H-BIEFL)
(1) ik
COD (bL¥HIBERERE) 13X, T 2 ZEEHKOBERERZTT HOT, KbhOwBRILEY
H(EL L TERY) 2T 280, BIFIOHERES2BFERE (ppm) TRLZZDDTHY, BOD
(EVHBRERE) L &b icKBEERO—BNLEREL K> Tw3, 22T, UNBERDOEE
WD CODEZBIEL CAIZE IS, R IIWWRT LI, EOF

e b 4ppm BT (RGEADIEE R 10ppm BATF) OFIE L 278 %1 /IO CoD

HEhT, CODIMT R —HIEFLATLEIEFEBATL oD (opm)

BT ERG o T, o
min rmax

Wiz, HEATHA (st e LT) ROUTVRTEA (T3

BLLT) OBROBRERET 210, WHRERRSAS o 0 s
RIS L BN LIHER 2 HKEET O COD 2HE L Tal. & N 04 21
SR EFR2 LM 1I~2 1R, HREN 14 1.7
REATHINCHE, AEMHADSTN T < 2 HAVGE WM T R ig“ ©o

(11, 12ppm) Mo h7z,
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pH COD pH CoD
HEARTH : : SR : :

min max min max min max min max
HER 78 8.3 1.1 1.7 B IF 7.4 7.9 0.7 1.2
B IR 7.4 7.9 3.0 10.0 Mmoo 74 7.9 1.0 1.7
it H 7.2 7.9 3.7 8.1 L 72 8.3 0.7 1.6
36 7.7 8.0 32 4.7 + 7T 7.8 8.0 0.6 1.1
fREE 7.4 8.1 1.9 4.4 XK BE 7.3 8.1 0.8 4.4
7RHT 1 7.7 8.5 0.4 2.5 W o 7.4 8.3 1.0 78
FrovE 7.9 8.4 2.3 10.6 AG =S 7.1 7.5 32 9.4
NS 8.0 8.4 2.9 4.7 Bk 1 7.1 7.7 27.3 32.8
KRG 7.6 8.1 0.0 0.8 Vi) 7.7 8.3 8.1 17.5
E 7.5 8.4 5.5 11.6 IKEET 6.5 7.3 16.2 24.4
HIE RS AT (8E)  AfRM 4E)  COD (ppm)

SR TR, TEHRBTE L TL 2558 £ % O T CEEICE WEIE (33, 24ppm) 38
Bantz, 7, AKE OVFE - HOE) »6 b RELR SCERET 2 EEbh s, RS,

BE (8~10ppm) 2SHEE S 417z,
(2)  AiEHEHEAK

EEHEHRDFN DERO—HNTH B EEOLNTWADT, EBICEAPEATRL T 345
HEHEAKD CODEZHEIEL Thlz, FORRE, I IWWRT LI, HEMKZMLZETTWAS
b ODOHIZET~EH ppm LFHEFXCECEEEZ L2 208350, MIOERETH 2B IZHET

H5b,
#3 A£ERMSD COD [ppm]

# B copD HIER = #  cob  HIER = B copD HEK
= M 48,000 R 2 —t — 5300 7.5¢/1 A L o Al 310 10g/1
Y — A 93,000 ) & E 3 1,000 250g/1 j=3 i 11 Vi
4 L 22,000 ) i 3,800 10g/1 - il 9 n
a2 — 5 38,000 ) o0 % 25 Y VB E & 66 Y

B 38,000 ) P 2,500 ) ¥ H # 1,900 Y
T—X 4,400 ] oy L 40 ) FIEGLE 120 )
A7 74~ 14,000 Y B A 72 L 1,000 ) A B Al 100 Y

U mEERiE (54) BABRUTHEM

2L (B BN DK L BB e AE L THA

(WEMIC & 2IRESE)
(1) WEHOE{LEE
K OWEY DB SRR AL BT, KEE COD &k G =8F) L 0fE Iz
WTHART ATz, K4 WWrT L5, FNAREZHRMNT 2 & COD EIZEZEICHED T 5 E05b
D, ZREEIIIKBEOMENOES 2B L T3 bDEEbNE, 22T, WA WAL
PR R EOREMEDIC L > THBEIS N TH L O, BIFFATL Ta.
ZOFER, £SIWRT L1, BIKOBEIC I VEEOE S HicevEREHzb00, ¥
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#4 KEL CcODZIL [ppm]
HiE A A K K FAN Bk THHEK

(82 (<1ppm) (2ppm)  (8ppm)  (30ppm)
576 549 552 569 584
555 534 467 476 513
512 482 316 364 425
7 474 401 139 171 225
17 346 318 55 68 76

HIEW - {(F [1g]+ A1 A >k [100ml] +hnEiig) — 238+ )ik
[400ml] —=EHE

#5 AEEYAD COD %L [ppm]

TRiE P-S g  o—t— a—3 F—xX¥ EEH ABH
552 472 560 1,100 234 62 50
467 341 465 1,060 477 26 48
120 121 174 501 207 18 39
18 50 80 145 60 136 18 38

HEW - S [soml] +HAN [300ml] ~FEKE (H)

#6 ¥Hlo coDZ1k [ppm]

THiE ERYEA] - A = RINUERE + Lol

(ED) Fy-3-G 7¥v7 #—FH o FEL EYDE
0 5.5 6.6 13.5 238 60.5 8.5
3 54 8.2 44 158 432 9.6
8 39 5.9 27 6.4 11.0 6.1
16 3.0 48 5.7 2.7 7.3 24

BISER - 3 [01g] HEEYE [500ml] ~>ERKE

DEFBHIKOBERICHE SN TV ZEBbhrol, 3510, BIRBREHELTEICEEEL
3 YRR Al OBEN AR OV THRE 2T, BonERER 6 R T, AITRYIEL
COD %52 255, MEMZ LV BRIV TH 2 HETIZIZ /10 XEASLTLES 2, —A,
BRERID COD EIZ, B> S, MELTBWTH I/3BELIEI LiahoT, HLek
ET=30ZT 30O BEMSHETNE, ARRACHENR2ELETORERNLY b EES
SEET S, ABIIHEDNCL ) THRDESEINLDOT, LRIFEHLTHHEACPEL
WX KB bNEN, BRI EZHEITRERETEZS L, EFlbARbAELCTERVrEEbh
%, (R6 LD, AR 100 %HMESNE DT TR

(2) BEMOEEZM

BHARBKFOMED 2> T G (BH8Y)” 2o - L Tws Il etghot, 22
T, WEYOSEELZRED THR I LEHS L0 DEMEIZONT, BEZHARE LTHART
Alz (RITER). 5B, REREBE, BF [lg] 244 »7K [100ml] THZgE 349) &€ T
JFoni: Bz, WA [EEEHE/400ml] %0z THEL .
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7 COD » o AMEYDOESNEM

B WERE (C) VE VROWINEE (%) RE  EAFRE (%)
(H) 5 10 25 30 50 100 50 10 (H) 10 1 0.1
0 490 490 551 655 655 1,309(3.2) 909 (3.8) 568(6.1) 0 273 355 362
2 464 453 590  1,408(3.2)  907(3.9) 346(6.7) 2 265 330 296
4 213 255 531 7 223 262 151
6 426 307 1,055(3.5)  432(4.7) 179(7.0) 14 205 191 151

WEEOFBE © 5% [1g/100ml] -+ MEGEHE (34 — 2@+ 1T/14& [ 400ml]+ v € > ¥ [10ml] (Eif
# [soml]) —=iEpE

OBEDOFE ; CODEIE, FRMETHBRE WAL, EE (100) REE (500C) T3,
HEOVFES L TCobkehote, 2D EnD, N L > THIDOELRETNICEWBE L S
ZrbEZOND,

(QpH D& ; vE VW EM S T, pH OB DL THANIER, BOBEE KWL E
~L, MEVMOE X IIREPEEREER G2 5E V5ol DI B, MENOS
fETEEN RN L 5 2 2R A2 RE L Tw 5, £, HMEDIETIC DN T pH ED
BN B EAD S, BRI O pHE 2 b 726 LTH, MEDIERM 2 MRS 5 2 &
WE-> T pHEORYZENT 2BEDEL TS LI CHERTE S,

QEHFIORE ; EAFIOFEZ OV TRE LR, BENFEWVIZE COD EDRD Rk
otz ZhiE, BAKOREFERICE2bDLBbns,

4, ¥ &5

BRERBE 2 IS CER T ABICRLLERER, EXHPtEEn/-AROERR® &
CHfRSY, BRLEAMPHEL T HEEEL LR TEZL - EHT L2 Th 5.
40|, BUEHE ORIEM OERO—B L LT, KEBEROEED 1 D TH5 COD IcEHL, i
DEDE LY OBBEOEROERPLZ OERMEICOWTHLLHEL 2. ZOBE, £EdK
(REDPUE) LTk Y, bbb AOTES (HEOEE) o BAROHEL:OF
NTh2hrHEREIEONT. LELERS, AT BREERO—HT, HARIMT D EE
RS GRMEMER) b2 ENTE, Do THRDIHEADOERE LS LS « BROEAS K
BB EZ T AR S 12,

o

% 3wk

1) XEE © R RIREEERNR, FRBE (1989).
2) Bz, EmERl 2 AW T 7Bk e A - KEARE (1992).
3) EBERGER, TESCRIE, SEHAEE, WNEE  RRAREEETRCE, BARE, 41, 9-16 (1992).
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