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Waterworks in Nagoya City and Water Qua]ity of River Kiso(Part II)

MINORU AOKI

By taking the chance when the waterworks in Nagoya City had the sixtieth
anniversary of its construction in the 49th year of Showa(1974), I, reporter of
this research investigated the development of the waterworks and studied the-
transition of the quality of its supplied water and River Kiso in the past 60
years. As the result of the investigation, I, one of the reporters wrote that
River Kiso, .sources of this waterworks had been considerably polluted like other
rivers in our country from the latter half of the thirties to the former half of
the forties of Showa, and that the hasty renovation of its water quality was
greatly desired in the Journal of Nagoya Women’s College, No.21.

Since then seven years have passed. Once again I investigated how the water-
works has been amplified, and studied the transition of the quality of its supplied
water and River Kiso up to the present like the previous report.

As the result, it became clear that the waterworks in Nagoya City is ensured in
the quantity of the water, but the pollution of River Kiso is still not recovered.
I earnestly desire that River Kiso will decrease its pollution, and the stream
will be as clear as that in Meiji Era, and the water, free from fear and

flavorous will be supplied in the waterworks of Nagoya City.
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E » 5SHEE
P BARKKIEEREAD %37klZﬁiV\J,’ﬁ%7ﬁ:)\D vk E OE M
ZHEM | H 4 g LEHEW | 4 it ERE|REKE
A A A A A A % o

B f049 | 2,074,153 | 87,613 | 2,161,766 | 2,065,823 | 75,019 |2,140,842 99.0 352,158,908
50 |2,071,403 | 88,109 | 2,159,512 | 2,063,652 | 76,254 | 2,139,906 99.1 356,795,012
51 |2,073,067 | 89,135 | 2,162,202 | 2,065,523 | 77,128 | 2,142,651 99.1 341,817,310
52 |2,075669 | 90,169 | 2,165838 | 2,069,166 | 80,822 | 2,149,988 99.3 341,137,646
53 12,078,160 | 90,329 | 2,168,489 | 2,072,430 | 81,855 | 2,154,285 99.3 340,012,973
54 | 2,078,880 | 90,683 | 2,169,563 | 2,074,050 | 82,186 | 2,156,236 99.4 333,450,808
55 | 2,078,046 | 89,924 | 2,167,970 | 2,072,237 | 81,795 | 2,154,032 994 323,686,539

() 1. BARKENEAORSETETADEERECRBEE 4H 1 HRE (FERAA) ThH5.
2. FEMBIKBICRZENTN 06 % BIROEEKEEZSAL TV S,

L8, DL ICHERTONGEIREE LIBKIKRENERE L bDICH » TV 375,
INbMHFPIC LD KERIERLIRTOELL i, “ WiKKDBOWEBHEBEDKE" OI-HicE
KOBNHBHONTE/C LI LB EObEFRREE SO,

2. KRE)| -+ LEEAKEDKERIE

KENDKE - FNELEL THBIN TV B3 L EBRTOKEDKENREEDL 515D
THEDEESMHITT 720, BIG6ET AHS10Bich TORBKEEEDHIC, M1 DK
SINAKRKIC/RY 5 Him (B BEMKE/ \EETOZFMAKRAL : L4 4, BMEARLT
- DEHETKERLIBRAODOLER 1 kmDE A, RIUETF, BETOZEERKEHABRAD
FHE7S & il BIEANSEER) BT FRRAERIAN ORI icB8TEhehikl, Bz o0
KAEHBRZENFLIF > CTRABDAIEE TV, T 726 Ui ARKZZILTREAFTIcE »
T/KEBEKZHIL THRIE L 7.

I 132 HBEHKGERDBEKE TER L TV 2K EE U< BAKEBED EARBAEY
Ik 355, BATERETEIKARSEY 262B LT, KEDIEH pH, CI, NO2—N,
NH,—N, Hardness, Ca' , Mg \ KMnOs Consumed, COD, DO, BOD ® 11IH H iz o T
EL . HENCEETNIERODELBD THS.

Tw OkiE) HRRKBER=EM.

pH Ok#FEA 4 v#EE) B.T.B. (FouaFE—nw7—=), PR (72/ =Ly F)
75 & pH f8REIC L B HBETRIE.

CrgF144y) VI72=NVANMNYY, Tobdz/) =T o—BLUF LYy T
/ =) FF OESYMO T F o7 va — Vg EtenEE T 52 HBE _IKEREEICL 3.

NO>—N (FEyEsfEE®) Y- o3 VRE («-FI7F VT IV, AT 7=
WV, BABODIESY) 2ERTAHEBEEICLS.

NHi-N (7 v &= 7THER) #2575 —RELEMAT 3 LEECL - TERT 3.

Hardness, Ca © Mg (GEL, #i v @ A</ 7voadity) EBT(z VA2 o
L6759 T) HEBREBLIUNNIERE (1- (2-E FoF-4-ZuF-1-FT7F LT
V)-2-e Fo+2-3-+7 F TBHRHK) =FHIT 5 EDTA BEICLB.

KMnO4Consumed (B~ YA VEEAY) o AHER) 100°C I BT A58~ HEk{LE BR
B 42 MR RIC0.0I N-KMnOs %2 NZ, 5453fI&#ET %) THEINS KMnOEEZ KD 5.
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COD (t¥WEEZEER) BT, KMnOs (B= v A rvign Y v L) HEBEREBIOD
HBERICHE L0, KbhOWBILEME BT 2 BEICBRLAIDORE, XEDORE,
M, B EETS O T NEEERTIS E RSB &, B—RBKTH4T L SRE—DEE &
S0y, FKEBRICEOTCHOREREEOREAE (1976F8E. Cl Kk 3 iE%
B < 7o O RYBESRA U L 7o BRlE 4 M AR IC 0.025N-KMnOs &N, 8 Bk thic 305>
fi2d) iKbb BT LI -7-DT, iz hiciE-» TER L.

DO (AHEMER) 94V 5-DT7 I b vakikicks, $4bb, ARHCH
B~ v VIBKRET VA VI OEA Y v L e T IbF b)Y LBIRE EINZ THEER
%% MnO(OH) KB LE < #v) LLTEELADL, METHE L L THERF
BERICHIET % 3 oA BRSY, ChEFARBF M) Y LBKTHET . BER
ZofafMER o -y vOitEEICL > THIET 5.

BOD (4¥HtEMEEZRBEER) HIKPTOEBYIDPMAEDICE > TEE L TR
DALY & ZKICIE ZBBICHB S NABERRTH » T, HRRIRT SO0 ICEFER .
FAEREL, KIT20°C TH5 BEBAMICKBERBUORERRELZAEL, BIRODEDP SR
5.

AIERRIIRIDEBD THEH, KEEICEDSKEREICETIESTORE (FHM53
F) ek, HRMTED L TOARRHDOBEERRY /L TEDHLT T LITHDSNDT,
SEFFhic L > TRLTH 5.

#3 AKEN - BEHEAKEDKEREFRER

~ ] - ¥ . ++
\Lﬁ Bl 1w |cI7|NO7-N|NH-N|Hard |Ca |Mg |KMnOs |COD|DO |DO [BOD
?Jﬁ f:ﬁ . pH ness Con 02 Oz Oz
ﬁﬁﬁ,‘s\\ B g B\ °C| |mg/g| mg/e | ms/e wg/e |mg/ ¢|me/ g SUed | ngyy ingel % | mg/
&[S

mg /¢
AN 5] #

% %1 M ok W A 0 |56.8.42. [215|70[371] 0.006 | 003 | 1860 (549|119 432 | 172 (85¢| 96 | 0.78

{
F BE L [ '
i B i 56.8 .12. (22.0|7.1|2.34| 0.003 | 0.02 1470 [4.09 {1.09| 3.70 2.11 [8.71| 98 | 0.80
PN tlr | 56.8.2. |22.0(6.9]4.43] 0.004 | 0.03 16.50 14.89 |1.05] 3.62 1.76 |8.61] 97 | 0.98

(RUVERA O £ 1 km) |5610.3, 17.5/7.0{3.63| 0.003 | 007 1680 481 |1.17) 513 1.88 19.44| 97 | 0.36

R th

. 8.2 .1220!6.9]|552| 0.007 0.06 1760 (521 |1.12 4.46 190 |8.17| 93 | 1.12
* W B | °

2 79| 56.7 22. |255/7.0/3.83| 0.004 | 0.5 16.20 |4.57 |1.17] 434 2.06 {7.76] 94 | 0.86
(B B A O fF 4) [5610.3. [16.0]7.0{3.87{ 0.004 0.08 | 2150 |6.41]1.34] 480 2.04 19.20| 92 | 0.74

556.7.10(21.0]6.4]4.27] 0.000 0.00 12.70 |3.61{0.90 1.40 0.82

t@ S %[)Z 56.8 24. (24.0(6.4|14.84] 0.000 | 000 | 18.70 |5.73[1.07| 1.36 0.70
56.10.13. 18.0{6.3|5.40{ 0.000 | 0.00 | 14.00 |4.21 [0.85| 1.79 0.85
56.7.10. 235(6.7|4.29] 0000 | 000 | 13.00 |363[096| 1.38 0.85
B iz X |56.8.21. [25.0(6.6/|5.36| 0.000 | 0.00 | 20.50 |6.05]1.31 1.33 0.74
(BHEBLLFRFWHEEE) | 56.8.24. |23.0(6.7(4.76| 0.000 | 000 | 1820 [5.69 |0.97 1.30 0.72
56.10.13. |17.0/6.53.91| 0.000 | 000 | 1380 |4.2910.75{ 202 0.90
FS =] X |56.9.1. |245(6.4{3.34| 0.000 | 000 | 1250 |4.01 |0.61 126 | 0.78
(ZHBLFRERASS) |56.10.13. 1185(6.4/3.71| 0.000 | 0.00 | 13.00 |4.00{0.73| 185 0.93
7] 3 X | 56.8 .21. |29.0/6.4/4.84| 0.000 | 000 | 19.00 {581 |1.09| 1.49 0.76
(%8 4 N ) |56.10.16. {17.56.4|3.87| 0.000 | 0.00 | 14.00 [4.61 |0.61 1.69 0.86
# it X |56.8 .21. 126.5(6.5|5.24| 0000 | 0.00 | 21.70 |6.29|1.46] 1.58 0.98
)

(f# = N & 56.10.16. 118.0/6.5(3.95| 0.000 0.00 15.10 [4.69 |0.83 1.75 0.84
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#£4 KREN - BEBHAKEDONKE FHAERK (g » SEEEE
Tw Cl ~ | NO2- N | NHy-N|Hardness| KMnOs| Total | Pb Fe
pH Consum: | residue

ne/¢ | me/e ng/p | mg/t | wgie®d| wmese | mgre | were
260] 7.1 |68 45 [ 6.2 [0.003]0.000]0.11]0.00/20.9]20.7 62| 38 0.00]0.00/ 039 [0.02
30| 6416022320001 0.02]  |105(114] 21| 0.1 0.07 |0.00
133] 6.9 | 65|32 430002 0.04 15.7162| 39| 15 0.17 |0.00
250[ 7.4 | 7105070 0.003[0.000]0.09]0.00/240(250! 66| 28| 62 | 67 10.0010.00]0.20 0.03
2506964 1.9]28]000 0.04|  [142|147] 20| 0.1, 56 | 58 0.03 |0.00
126/ 72 68|32 42 |0.003 006/ [188]193! 39| 1.4 60 | 62 0.08 | 0.01
280[ 7.7] 7.1 5.2 ] 756 [0.020[0.0000.28/0.00{23.9]232[17.9] 28 56 | 79 |0.01/0.0010.22 | 0.01
15681622728 0.001 0.10] |146|152! 28| 08| 51 | 71 0.05 | 0.00
13.4| 7.4 | 6.7 36| 4.7 | 0.006 019  |19.1]193| 48| 1.5 54 | 75 0.12 000
240| 7.1 | 68| 4.3 |65 0004|0000 009]0.00189|21.5110.4] 31 0.01]0.01]034 | 001
2566641827000 0.02 901117 23| 07 0.00{0.00/0.08 | 0.00
128 6.9 | 66| 31| 4.5 0002 0.04| [154|166] 41| 1.7 0.00[0.00{0.18 |0.01
240| 757236 470.010[0.000]0.10]{0.02[22.4/25.1 83] 2.5/ 100] 96 10.0010.0010.09 |0.02
30(6.9 66| 1.7| 250001 0.03{0.0013.2|12.7] 1.7] 0.0| 52 | 56 0.02 | 0.00
12.4/ 7.3 | 69| 2.7| 36 | 0.004 0.06/0.01|17.8/182] 33| 1.0/ 76 | 76 0.06 | 0.01
26577744949 [0.014]0000040]0.00/203[21.8]188] 2.4] 61 | 50 |0.031000130 | 0.02
2569|6517 240002 0.08] (100} 97| 2.1| 02| 52 | 47 0.00 0.05 |0.00
128|741 69|30 | 3.70.006 023  |16.3|166] 43| 12| 57 | 49 |0.01 0.45 | 0.01
24.0] 7472148650003/ 0.000]0.18]0.00[200/204] 6.0 36 0.03[003[75 [001
35068632034 0000 0.02| [1200120] 26! 03 0.00[0.00{0.11 |0.00
133/ 7.1 167 3.0 43 | 0.002 0.05|  |153]156! 38| 1.4 0.01(0.01]0.99 |0.00
% | B & [2350235[ 7317246 |57 [0.00710000]0.06 0.00[215]213] 86| 2.4| 56 | 46 |0.00(0.00] 0.54 | 0.01
50| B | /& & | 30| 306666 16240003 0.01 1291130] 19| 0.1 54 | 38 0.13 |0.00
| ¥ (128[12.8/ 69 | 6.9 | 28| 4.1 | 0.004 0.04|  (17.3(17.4| 37| 1.0] 55 | 42 028 10.00
5 | B m  |260]260] 78] 73] 45]5.4]0.008]0.000 0.09]000[223|224] 78] 28| 52 | 67 |0.0110.03] 20 1001
‘ B 45 | 20) 2070671525 |0.001 003| |118]116] 26| 06 63 |0.00(0.00] 0.07 |0.00
A | ¥ 13.8138] 7.4 [ 70| 2.9 | 3.4 [ 0.004 006 |16316.1] 42| 15 65 0.00(0.00/ 036 | 001
sam| B @& |230[230[73]72]54]79]0003(0.000[020]0000195/205] 6.1 28| 47 | 44 |0.02]0.01] 062 | 001
B & | 40 40l65|62| 18] 26]0.001 002|  [13.0{11.0{ 1.6{ 0.1, 38 | 29 [0.00/0.00{0.11 | 0.00
L 1 (12.9)12.9) 7.1 | 67| 3.1 | 4.1 | 0.002 0.05 158|15.6| 3.9] 1.3] 43 | 37 |0.00/0.00/ 0.25 | 0.01
% | B & [220[220] 757260 7.3]0004]0000(0.17[0.00(22.4|22.4] 75| 2.3] 65 | 53 [0.00]0.00/0.77 | 0.02
510 H | @ {E | 25| 256866 1.7] 280002 0.02| l128|127] 25| 01| 58 | 48 0.08 |0.00
Uz 9 0118/118 7216930420004 0.06|  |16.6/168] 38| 1.1 62 | 51 0.22 1000
* & @& |24.01240( 77725769 0.005|0.000]0.13/0.00|21.1|21.1] 7.4| 3.1| 92 | 46 0.00l0.00/ 15 [o0.03
&% & | 10| 10170631417 0.001 0.02)  |101 94| 07! 05| 48 | 38 0.08 | 0.00
R 1 12.3/12.3] 73 [ 68| 3.0 | 36 | 0.003 0.06|  |15.5155| 39| 1.4{ 70 | 42 0.44 |0.00
gg| & & [255/25507.4(71]52]620.005(0.000]0.10[0.00[235]24.0] 63| 25| 41 | 16 [0.00]0.00 0.52 |0.00

% 15 | 45| 456764 1828|0001 0.01 12.5(120( 2.1| 05| 11| 9 0.10

LFF| 5 9148148 7.1 | 6.7 | 34| 45 | 0.003 003 [18.1178] 38| 1.3 26 | 13 0.23
| B @ [245[245 75 7.1 46]6.1]0006]0000(007[0.00(220[21.9] 7.4] 25| 52 | 45 |0.00/0.00] 0.44 | 0.02
52| B | @& 4% | 30| 3068 (64|18 190002 0.02]  |11411.4] 22| 03] 35 | 20 0.11 | 000
Uz ¥ (133(133| 7.1 1 6.7 34| 45| 0.004 0.05 17.6|178] 40| 12| 44 | 37 0.21 10.00
5 | @ @& [275/275]80(70] 49 53]0.007]0.000(0.09]000[229]239] 72| 32| 56 | 54 |0.010.00 0.36 | 0.0t
B (& | 25 2569641824000 000{ [12.9]13.4] 2.4} 04] 52 | 47 |0.00 0.07 10.00
e #91140(14.0| 7.4 |67 | 331 4.0 | 0.003 003]  [186]192] 42| 1.5/ 54 | 51 [0o00| |07 |0.00
@@l B ® [250(250[ 747154 7.6]0.010]0000]0.050.00(235/230] 7.1] 29| 72 | 46 [001]0.01|0.51 |0.08
& {E | 55 55 68|64]22|36]0.001 0.02]  [135/130] 22| 0.3 59 | 28 [0.00/0.00]0.07 | 0.00
L5 #91143]143| 7.1 | 67| 38| 55 | 0.004 003  [185/193] 40| 1.3 66 | 37 (0.00/0.00/ 020 |0.01
% | % @& [240[240] 7.4 170 53] 62]0009]0000[0.08[0.00[220]21.0[12.2| 2.4] 51 | a4 |0.00]0.00] 0.30 | 0.01
530 B | @ £ | 45| 45/67|64| 22340002 0.01 137]14.1] 24| 05| 40 | 42 0.10 | 0.00
g 1 113.0[130| 7.0 | 6.7 | 32 | 45 0.005 0.04 17.4/17.4) 38| 1.3 46 | 43 0.19 |0.00
% | ® @& [270[270]80|70] 41|51 ]0011]0.000[0.07/0.00(22.7|232[16:6] 2.9] 48 | 45 |0.00/0.00]0.90 |0.00

% & | 50| 5069632228000 0.01 142]142| 23| 04| 22 | 11 0.05

| ¥ (1431143| 74| 67| 3.0 | 37 0.007 0.04|  |183]183] 42| 15| 45 | 43 0.22
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=l & & |24.0(255(7.4(70|72]11.0/0.010{0.000]0.10|0.00(255(23.7{ 55| 2.4| 64 | 63 {0.00|0011{1.1 ]0.057
& & 50| 50|67 (63|21 3.7/0.000 0.02 108[12.1} 26| 0.3| 45 | 48 0,001} 0.084 | 0.001
L% | 5 3 135|145/ 7.1 1 6.7 | 4.4 | 6.2/0.005 0.04 182117.8] 4.1} 1.1 200410.29 |0.006
7 & & |23.0(21.0/7.3 70|80 89[0.009{0.000(0.11]0.00{26.0/26.2( 9.6| 2.5/ 76 | 77 {0.00]0.00]/0.95 |0.028
54 | H & & 3.0| 55|66 (64|16 2.7/0.001 0.03 11.2{11.4] 16| 0.6 71 | 60 0.13 10.003
H I ¥ (13.0]135] 7.1 | 6.7 | 3.7 | 4.8/0.004 0.06 178|180 4.0| 1.4 0.36 ]0.010
~ & & |265 79171183 9.1{0.010]0.000|0.07|0.00|25.4|25.4| 89| 2.5 56 | 53 |0.01]0.01]0.90 |0.016
. & B 35 6.8 63108 2.710.003 0.01 11.8[139] 1.6| 0.4| 52 | 43 {0.00/0.00|0.073 | 0.000
i N2 1145 746839 5.0{0.006 0.03 178(18.2| 40| 1.4 0.00/0.00/0.26 |0.004
| & @ |203|221|73|70(65]| 7.7/0.006 | 0.000 0.18{0.00{22.4|22.4| 52| 1.5 0.00]0.00[0.58 |0.017
& & 39| 38/68163]|16| 4.2/0.001 0.01 12.8/13.0] 3.1 0.3 0.13 [0.001
L% 3 ¥ (12.8/138]| 7.1 {6.7]3.7| 55|0.004 0.04 17.0]16.9| 4.0| 0.9 0.30 |0.005
Ei3 &% & |19.2]20.4] 746846 6.9[0.008]0.000(0.10]0.00(20.61206| 6.7 1.6 0.00/0.00/1.0 |0.018
55 | H & & 33| 4469|6520 2.8/0.000 0.02 11.3{10.2| 2.5 0.9 0.081 [0.000
#* e ¥ 111.9|12.8] 7.1 | 6.7 3.0 | 4.2{0.003 0.05 16.3]16.2| 42| 1.1 0.34 |0.005
K &% & (225 76170 (53| 7.4/0.011]0.000|0.08/0.00|22.0|22.6| 9.4| 1.7 0.00/0.00{1.0 |0.013
. & & 3.5 69166 |18 2.8/0.001 0.00 95| 99| 22/ 04 0.06 |0.000
Gl N #1132 73168 (35! 4.6/0.006 0.03 16.2(16.7] 53| 1.1 0.38 10.005
56 ME L% 17.2119.01 6.9 (6.4 | 2.2 | 4.3/0.002|0.000]0.01|0.00{11.0[11.5] 4.0 0.7 200310.00(0.48 |0.00
E #F B [182[190]7.0]6.7] 1.6 2.6]/0.001 |[0.000|0.03]0.00{12.0{12.5| 3.7| 1.2 0.00{0.00{0.31 10.002
~ X % 1188 72|70 |20| 2.6/0.002|0.000{0.02{0.00|12.2111.9| 3.4| 0.7 0.00{0.00]0.30 {0.00

(#F) EHEBOEFEE, EBARG DK (FK), HidAEk (BK) T, BEERNOEIREZERD
SEEHORD, &E - RIEEERT. :

3. KEFN « EHEFHKEDKEDHRE .

RTERIC B O TAIRRLIRG60EA M Z 2 £ TOLHETKE (B/K) OKERLSTITZDIFK
THHARENDOKEEZLBNL, BRBEL->TEXLRKENB 1 HLBRELHFENZRLE, BLLL
ZHBDOKEICKE B EARELTEWED, ZOLBSHICESRICHEDKENEDL D
KRB L T 3md CBLDFEILNEEIATHAD. THNIRDVTORTHE, I3 KE
REKEEKERICRESI N TV B & KB ICEB T 3 ZEDOKEHBRBETCKICHEHS S 52181
DS, FOCOBEAEAFT S ENTE O THIMUABOEFIERE » S6EE T TOR %
SIALTERAICEEDTHA. 72720, SHEOHFE, EXRG/DK &K, GHidKE
K (FK) T, REEANDEPREERDOFHD Z &S « RIEENR L TH 505, 564FEEITC
DVTHE, FKEEDRFTHE2DTT ADEK 1 HOBRERETH 5.

% 3

FBKEEN1 A5 i TR UD o fc B EmiKiED, HF49 F Tl 60 DR L%+
5 1 HOMBKREN D 130 hni% LA REEL D EL 1B, TR« BEDDH &
2RODED, HIEINIIKEKRDKEDHEBREZFTA<E L EbiIC, TDKETHBAREG/INITDN
SIKEBEDIDIICED > TEIehZRE L, BHET/KESLERLKIPURIN S &L D
DHDEN ST, —HRENNOKEERNDMMDENI & EIRRIC IR 30FAR % ¥ 0 5 40 ER K]
DT THERBEIL > TE/ %2R, HERLINTELAEHEDKED ‘B LX” b
KbONhTTOBZ EEFHRRICHRE LD, 2k, TE28BLALOTHURIULD
IR, FRETRE - ER, BEEMHED “WkolwWEHEDKE” 2B L TOREE

— 159 —



FISHEERIC LD, SPEEBOKEREE L IBKBHERINTOEHDD, KFETHHKE
NDEZL ZORIEEWVIREETH 5 T EHERL /2.

SERIOKEGRIEDFERT, BicFEH LsdE50udid, &3 Thhb L Hic CODUL
FHBAHER) OESSEIICHRD 25 60T ->TNAZ EThHS. i3, /XD
EIkERBRH:Cld KMnOsConsumed (@< > 4 v #A ) v LAHER) 5 CDO (ng/L) =
KMnOgmg/t x 0.2531 DL HicBEHL T bDE, BB EoBitEmE D hicid
KMnO4 Cnosumed % K2 5T I NS DDD 3 T L h OBRIEREOBREHEICHE
FEIBDONIIHTH 5.

ZOMDIFEEIC DT, R4S bbo b LD ICHMBHEE LI 2 DIEIIFHIC F23 0, &
KEAKREL E-seh LTT, BEREL ) 7 LTI EBEDLOERIZR N, KE
JHDTEGE S HHE WV DIRRET H » THERID L D BWHEA S BIRDEI N TR E LD NS
5750,

ZHEBME CHEEEM - B - =8 3 BOR[EIC L O RENDOKEER & Bt sniss))
CHERES N TS5, WJIFEBROBFRS EHROHNEAEAMPTOZBRICEARE - LY
v — % « TS Eh S DAETESIKD 5 03 THIEKBHRNAL C &% 1L 5 DOMERBET
HV, KRENEETRIKLIERSR, EX TR (EORE «- RESKLETH 205, fL0d
THREDRRBENLEEINLLIATHS.

-3 )

BIRIC B WO T EHEAKEDOEICHIZ BHLTE « BIEDD EE2IRDKRD, SN TS /K
BIKDOKBOWBAFTANDL EEBICZDKIFETHARENNDKEBEDL D ICEDL > TE b
ABE L, LHBETHOKEZ 200 FHED “ODBOK” EH D KEBE D EN - 7205, K
ENDOFERBEL-TETED I AR ZDHENERBT A EEZYELTHREE Lo, £
NUBELC TEAZB L O THUEFLAL - FREEBL /2. 2DORR, BHEDKER
ZE LT RBKDSHER S L “WKDISWIKE” 1878 > Th A58, KENDEGIT  70F 72 [Bl1E
TEARFOHRLAEMENVRETESHIKE > THB T EBED LN,

50, ZHEBEOKERIBOWEGALYBigd EEOBR] HoBDREEHIEd [HAFEHD
B IKCA->TNEENDTENTE S, LHEMIIZBMAREBAOBIZET, KENDKE
D E EBLHEFRICHFED T D05, KEDKD 1 HHELFHENER L CIHBEDEDETR & 18
D, ZLLTBO L KDEIBEEDKEIC S EEHUULETLIHDTH 5.

FMarkb by, EENERARML TTE - A HEH/KERE/KIEKRE S TIC
BE FHFAKEOCERICECEILB L Y, R E A, REUKBRIUTESIO CEE A W
W 7oK EEBAR AR B S FK I E BT IC B L B & .

& £ X ™

1) &K & M BEBELTRFERE, 21, 195 ~207 (1975)

2) ZHEWKER  HEENKEN+ESR (1974)

3) BAUKEHS . bRKEBRGE 1978 fERk (1979)

4) BABRKHS BRI TSIPKEARA & (JIS K 0102-1981 ) (1981)
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