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A dilution method developed by Miyoshi, et al is sensitive for colored wastewater. In this
method all colored wastewater is expressed based on the dilution times; also, their numerical val-
ues are understandable for our sensitivities. However this method requires 5 monitors for mea-
surement accuracy, and takes a long time to measure, compared to conventional instrumental
methods. Moreover, there are some differences in the measurement results between monitor
groups because of using sensitive organs (human eyes). In this paper an instrumental measure-
ment method based on the dilution method is proposed. The instrumental measurement
method was developed by using tristimulus values and a sensitive curvature of colored water.
The measurement results by this instrumental measurement method well coincided with those of
the dilution method. This method could be utilized for the measurement of colored waste-
water.

Keywords : dilution method; colored wastewater; instrumental measurement method; sensitive
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Table 1 Stimulus weight function fx, fy, fz for calcula-
tion of tristimulus values X, Y, Z at 20 nm
interval
Wavelength Standard light C
l/nm fx ]3’ fZ
400 0.019 —0.003 0.062
420 2.993 0.087 14.387
440 7.634 0.510 38.438
460 6.642 1.382 38.130
480 2.360 3.206 19.545
500 0.068 6.907 5.746
520 1.196 12.876 1.444
540 5.590 18.261 0.356
560 11.751 ©19.592 0.073
580 16.795 15.991 0.026
600 17.897 10.694 0.013
620 14.021 6.261 0.002
640 7.453 2.901 0.000
660 2.731 1.003 0.000
680 0.756 0.273 0.000
700 0.166 0.059 0.000
total 98.072 100.00 118.225
color x=0.3101 y=0.3162 z2=10.3737
coordinate
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Fig. 1 Color coordinate
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Fig. 2 Relationship between concentration of blue
dye and T,
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Fig. 6 Calibration line for black
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3-2-1 B@BEA HEsE @GRE1000) 1ZEX0
el F BB L CHW. R C. I Reactive Red 1200 4
mg/1l, ¥ : C.L Reactive Blue 5 22mg/l, #: C. L
Direct Green 59 24 mg/l, #: C.I Direct Yellow 86 22
mg/1l, &: C. L Direct Black 22 71 mg/1

3-2-2 PEEBR 2BRESEHRIIEGRE 1000 D 2
BEOBBERRLBEYIIRETHILICE s THERL .
Tabb, KK, & FRIFEFOHRMER, HFHRE
HEROHMBER, BRI HOBBEE, RUHFR
REBORBBERE TN ENELIRE L TERLZ. 3
B EORABERIIECE 1000 DR AHFERY 3 HEL L
BAELTHERL.

4 HRLEE

41 BBEBRBEOFRE

#w, F, BRUCBOBE®BIE, $-2 TRRLL-AZRE
1000 DBEWEEGKTHRL, £hEh 100, 20, 5, 2,
1OBEREZERL, MM THREZHE L. BEER
% Table 21278 L7z, Table 2 IZBWTHBEE 1 2HR
BE 1000 %, AFAEE 1000 I3FRE 1 2R .

RTIE, HFREH1 THARE 1008 L% -oTHY, #EE
1308% THAHH, HHREBEUIFIKRELLDE, T4bb,
FREINELEBE 20~30% BEOKEZSLRoTW
5. B, HRMEH 1000, TbbHRE 1 Tk 3EE
EOThHH5H, REAETHLIARELOHETHS
o, COREOMHERIIFEINLEIATHS.

HEHETRATREE 1000 T, WFLIAFRE1THY,
FEDBIFRECLVEPLTV B,

BixARERE L, T 2bLHRE 1012 TEAEH»r00
D LREVETH LA, FREDOEE L —H LTS
EEZB.

4.2 3EBELEDEABRENERE
s EOREGERIZ, 3-2-2 THEEL-BERELAY,
FIRELBBICLIAIELRE Table 3R L. B

Table 2 Relationship between dilution degree and dilution degree by instrumetal meaurement method (IMM)

Colors of samples

Dilution times

1 2 10 100 1000
Red 1008 515 208 102 13 4
Blue 995 487 196 95 12 1
Yellow 990 490 189 92 8 1
Black 1012 502 203 105 11 3
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Table 3 Dilution degree by dilution method and IMM
Sample No. 1 2 3 4 5
Dilution Method 560 560 1100 400 560
IMM 590 590 1400 360 640
Color red violet Y.G R.P red
Color angles 89 179 26 148 81

Y. G: yellow green, R. P: red purple

Table 4 Dilution degree of wastewater from dyeing factories

Pre-treatment wastewater

Treated wastewater

Name of factories

IMM Dilution method Turbility IMM Dilution method Turbility
A 480 562 126 122 112 55
B 726 708 144 52 56 2.6
Cc 331 398 244 122 112 42

EE1, 2, 4BRFHREISDTHA10% LLTF Tdh 575,
REES 3 (Hik) TH227% L K&w., FREE LTI,
RETHIFREZOLODOREMEDIERE S BEITLR
5. Thbb, FREEZSADEZ Y —TITH BRERER
TH2H6, WEMRPE=S - V—TI2Lo TRE
5, BHELILEIABEEZ Y — TN —TOEEEEIL 12%
ELTWA. LaL, 12% DFhdidhort LTLER
1232 THEH 56, TOXBICOVTREFREE IMM
DERVBPLYVERTHWDL I LIRS,

CEPOEME LTI, ol fHROMEOME S
5. ¥k, ThooE2ETaE LT, BETEFR
BEDThOFERYEET S L IZRBETH 5.

4°3 ZFBEHKOFRE

EBORBHEAKIIONT, HREE IMMOERE%
Table 4 (2R L7z, HKOMERI T, HREL IMM D
HEIZ A 15%, B# 25%, CH17% TH 55, B
BTRENEN 9%, 1%, % Ll >Tw5h, MEEKIZE
WTHEDHEAVN S WEAIZ, JEkDOBEBE R
Lot ZE26N5%.

5 # =l

REMECTHL2HREL IMM ICEB IR 5 E+ 588
L7z, SRIBMEDHMRNEERL T, FRED, & T, DMK
BA»S a2 BHATLICHO2LORDTEL. T,

HEBEELIPEOKRES BEEMATLIIRD, HHEL
NOBEFHZIDWTRBERITS.

D& BRERERERICHE ARG, HIEREER
TEL7:., BEBRRTERFREL LB LE. SHO%RH
ZRELAATERBHRTIE, —5827% OMHESHFRE &
DOENZH o 7228, 1Z2IFITIT10% BB THo 7=, Exf
PEAR~DEHTIE, BEWEOL 2 WILEYEK TIZ 10%
LFTho-.

PDErs, BREWHEO LV EBIEK~OBRIX, B
FERS aiiie PHBRORB2ITZIE, +0TREEH
Brani.

ARUEHEEFERTHI0E-- T, FHck (AREUHER),
AMEX (HRABEHEARH), FAREREL (BRLEH]RSSH)
DEERPOBEERT7 FSL AR WA EHRLET. /2, &
WEEDTAFT7T2EBA—H—DIUEIORITEL, EBORME
ZLTW/ZwW-EBEREK (HEERKREH) CEBHRLF
7.
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EHEOIILN, ERIKOBELFMT 2 HEL LT “FRE” 2RELE. TOFERTXTOERY
K L CHRRERICL o THRETRT LA TE, BREHNETT PR TVEAIRHTHS. L2L, &
RERAOBIZLBHETH A0, EHRERPHUELRLT S L2V TREROFMAFRI LTV, A
DEREICEAHEHELRBICIAMEIIBERILLD, DO LOBHICLIIADEREOKE SIZHME
%477, COREOREE (aihif) REMANRBERTIIBOTRELRE -7 2R, KIS, af
B, [HEME Y ROCBEBE (x, 5] EOEBRRUFREEZ ZREAEPOT T, HREERGHEICE
X B ENTE. INODOFEBLYHEMRALEARES2RMELA. HEIPKEZMEL, FRELD
HBPHLERETEL I EPHLNIIR o 7.
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