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EHBEZIFFULEEF MY YA (DS) 2HWZ DS
(RIS, AERBA F7 Y VBT MY v AEER) %
FAIZEH L 1000 mg/L OERZFHEL 7. KL BERMED
TR LI THLDIHEST VI ARZHVLOT, il
FrU YA (BRALE) O 1 mol/LEWEFELA. 75¢g
DOIFVLYIT I VBB TAZETF MY v AKX &
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REBEE B LB, BB L0,

2-2 B
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DEREEL, 1 ROEBRPOLBETHITEEZRDS
LE L7 Thick Y BRBoOFE (WE) FHEDOEV)
Tl BB E b, FROVUCHERIBEFICHETESZ
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% % CANON IXY DIGITAL55 % Hiv:7z. gl 2= e &tk
ZoWCTE A WE L7z

BE LT VERIZAY I VI R, FEEMLE
V7 FPCHBEOZAZNOREBROFEMOBERE
B b L7z, ABFFECTIREGLEY 7 b IC Paint Shop Pro
PHOTO X2 (I—VL W) &, #iE#HE LT RGB DfE
(R, RYE; %, GME;¥H BME) ZHuR L.
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DS BB Z 100 pg/L & L, 2-2 OMBBIECH > T
HHEEOBRE 21T o7, ZOE, MERE ) BRI,
K217 o7 3 0% 5 20 5D THRA—EDHEEIE
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DS VAR % 50 ug/L B L U7100 pg/L & L 2-2 Ol
B o THI 2T o 72 EfE L, DSIREZR 0.5 mg/L
BILT 1.0 mg/L & UTHREEE b mL: AREAHAERE 5 mL
THIHZfFo LllEEEZ R L. fZFEEEORREESR
BI0ETHY, BER1IETHS. MBBEOWEMEITR
BREEROBWNIPPDSTIZIZREI -8 L. BREE
BOFENZ L HHBROBENI SV & HMBIZIEIEE
ElfTbhTwb EEZOSNS.

I o TAMRDRIGZRIE, 1 mL OFRAAT 10 fFiHET
BHAE— VAT — VERTYH, REICEERBEMEZT
Z25Z EAFERE N

3+2 BIERMFOREL

2:3 TR L) IK—EOWEBRE T 1 HOBERE LT
B LB 27201013, —FlICEA-RBREROBRD
HEEAN—ETHBHILIPRDONE. ZZTREED
DS ¥ (100 pg/L) 2% 1.00 pg ® DS % b VT Y HICH
HLUZERK (74) L DSE2ETVWRETT V7B
A7FK) 2BRTCHEL, ThFNOBEORAZEDILSD
EHB LS OWESRB T L2,

XD KEGREEZNBIZHNLZ E2E 2728, 8KD
BB —BIIHE L THEI LN Lol T2 TH
FIIEE S 120 cn DEER A V83— —REHE B7TW)
EH, Boh—7r%2BD, HMEOHIY ZHLTHE
2179 Tk & L. BWEAEE QRIS ORI e e
ZEETAS. SHLIZHABLNEBROMICILAGBDT 7
DV (EE 5 mm) 2 CTHEEORDYICHVS S
LICEoT, LORBREICDH—LHP YD LIICL
7o, ERCEEROBRBENTEL L IICT 7Y VIROBE W
ZEY, ZoHICHEBRE BV KFFEOEHED
ELEM % Fig. 1 IZR7.
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DBV o 72h, PREHFIROEEDIZINT T
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Fig. 1 Deployment diagram of each apparatus in the
digital camera photography

a: fluorescent lamp (120 mm in length, 37 W); b :
acrylic board (thickness 5 mm); c :
d: digital camera

sample solution ;

) VDT T

organic phase |

aqueous phase |

Fig. 2 Photograph of the solutions for the calibra-
tion curve

Solution volume of organic phase is 1 mL, and that of
aqueous phase is 11.2 mL. The amount of DS con-
tained in the solutions ; 1 (blank), 0 ug; 2, 0.1 pg ; 3,
0.2 ug;4,03 ng;5 04pug;6,05ug;7 06ug;S8,
1.0 ug

DEOEHTHREBRO 7Y ¥ VHE{§ERE L
FNAYE2—F —~YAALL. PV UHIZ 1 mL &
VETHEHHP, RETIH M UHBREEVRECBT
VBB TV Z VEE LT bV YO EATHEIC X
MTENETI WD, 1mLIE+5%2ETH5. HEELHE
V7 FNCHEBRLEOZNZENRD M VI OGS EIERL
MV Y A0 FEAT % B hgeE = #PE TS E L 7z
RGB fEIZEIRFPAANOMFE (50 X 20 ¥ 7 L VRE) OF
Bl L<Hion5 .

1.00 pg @ DS 4l L7z 7 KDOWEEE D MV Y HH o
RGB 1l (‘F¥fli = B (RZAMH) 13, ZNENR=116=*1,
G=155+2 B=222+1ThHo/z. LoTUEDIES
LD, —FNCIERRBRE R OB O EHE L I1TIZ—
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Fig. 3 RGB values of the organic phase on the pho-
tograph of Fig. 2 vs. the amount of DS

®: R;H: G.;.A:B

EDEL LTHZETESL I EDFERTE 2. DBOERT
X Z oMLt TclEZfTIZEE L.

3-3 RER TETREKEE

2-2 DEAEITHED > THEHIZ 0~1.00 pg D DS &
MEMAERZREL, BEMbE, 7O 2WEZT-
7o, FYFINVEMGE Fig. 2 \IRT.  OWE{RH SN L7z
MVZ VO RGBERZ DSEICH LTy b LM%
Fig. 3 IZ7”°¥. Fig. 3 £ V) B i3 DS ®BITEAFR T I12IT—E
fETHY, GEE RIEIZ DS EOBEMIZEVEFRITK L
TWAHIZ ENRbhs. HIBERHC L 2ME,NS b v
D EV -DSTOWINANRY bvid, 470 nm FHE & Y 4H ik
BOXERNL 2. Lo THEEEMO BEIX, a7
TV IEBWE BV DS B L OEDI/NE W & HFT
&%. ¥72EV DS OWRINANRZ Vi 540 nm F3E &
610 nm fFEICZODOWIHE KR Z b b, REREMOWIND
)28, KoTT IV 7B E EV -DS Bl L D%
X, GELD B RIEDIZINFREL Lo EEZLNS.
FIN AMWEDZNZEND RGB fliid, WIXA~XZ bV
ERBSAEEZONS. ZIT, BEELS NV
b R=VOBEBREHEZEL, 7V AUETELN: GE
ERIEN D, ZNZNOBERIREICHN T 5 —log (X/Xo) D
fEZ R o7 S TX BEDSZEETHVT T V7Bl
DFED GHETZIZIRIET, X DS #E5LERE LIEBIK
DGEEIZIRMETH 5. Fig. 3 DIERITO W Ttz
—log (X/X,) PETT Ty b L72MREME Fig. 4 [TRT
Fig. 4 1) GEBIURMEOHKEIL, LDIEAEELR
T EMREREZR L. EROMBERE (R kZ2hzh
R*=0.999 (Gff) B XU R =0998 (RfE) TH o 7.
Fig. 4 DMEMD DS &, 2-2 DHFAEITIR L 72K 2 i3
T BBED DS IHOWEE TIE 0~ 100 pug/L O HFFH DB
THb. Lo TRUREHEIC L VIKREFIBICBIT B 4+
YRR O BIF 2 RERAE SO iz S BICHEBRIC
DS AW DI EEHIPA % 0~ 240 pg/L (DS ®id 0~ 2.40 pg)
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IR TEREZIT, —log (X/Xo) DETHEMRE VB L
e 2%, G (R*=0991) BLXURME (R*=0.995) &
DICHRGFLEMERIE SN, X o T DS BROBREH
BH2% 240 pg/L T CORBRICB VT HEREIHRS L
7z.

RICSEKDT S v 7 BHTRELZ. ZOFHROREL
GHEDOFHE + ERFEMEIE, ThENR=208%1, G=
2081 Tholz. 77V I/ EORERED 10 FITHET
HDSHEEXEETHRE LTCFg 3 DBRICETIIDL L
EETRIZ 22 DBRMED DSHROBEL LT 12 ng/L R
1), 18 pg/L (GIB) Thb. Lo TAHER 20 ug/LBE
PEoBEs+ r REEEFAOSITICEHET A2 LATTE
5.

72321 R L2 X9, DS (100 pg/L, 10 mL)
5 MV UM 1 mL) 12 DS 2 L-HEER (74K) ©
RfEE GHEDOTEHME + MEREEE, ThENR=116%1,
G=155*2 Cholz. INLOMEZELEBRKDT T V7
i R=197, G=203) ZHWVT —log (X/Xo) DEIZEH
ThHE, ThENOVIME + BHRFEMEIL, RE=0.230
#0003 B LU GHE =0.118 = 0.004 & 72 5. HxHE#(FZE
(RSD) 1, #hZh13% RfE) BLU34% (G1E)
THY, HHWUEL LTEREERELRNELVZ 5.
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Fig. 4 Calibration curves of DS

—log (X./X,) is compared with the absorbance. X,
is either R value or G value for the blank solution
without DS. X, is that of DS solution to the same
color @: R;H: G
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EFRRHCIZ Y To 2 m TR LEKERH V. 5FE
BT OFRLE EFET) CBWwTIRA LI LINOK,
B L UBEETT OFEBHEO/NIBOKERICBVTRK L 72K
THb. EHLHHBH5:00 LR111: 00 ICHAK L. ]
KEEBICEBRETO045 um DA YT 5 ¥ T4 VF— TR
BLDDEERICH.
ZFRZENROERRE 0~1.00 ug D DS 2 ELIRERTE
WE L HITHBBRELITY, EREERERBES 1K
FifE L2 LIHICERBELTHELTo7z. F7IVh XM
FORGHEEHEPD B2, FIRERHC X B HIE DT
AW EORE %2 1T 572, B 5N H{E% Table 1 1 RT
Table 1 225b2b LI CFIH APED GEIPLEDS
hi-fEiz, StEsicollEMeiziz—8% L7 WEHE
DELDEH/HSL, BFREIBLNI. —F, RER
LB LNEISEREFTOMBEL D R REDICh 2 ER
BHb., EREBHIOWTHIH, HOTBEZT o -BRORER
BRBETHLE, FIAAPDTPIIRIEBLTVRSZ
Lol THIFRERBBR TRALNZVWERTS
5. Lo THENEIAHTH BHPLED EV FERBH OB
DOWBEZT, FOATMIBE L ERTHLEELD
N5, H5AHMOFCEBRIZITSENDLOTHEHE, 7V
HAPBICBWTIE REEZESE L, BEEMEL 2o
ebDlEIZLNDG. Lo TERBOSHITIXGEE AW
21D BELTCVS. PLEXD, RETIEGHEEZMEST
ng/L LOVOREA 4 v RENGEEA (DS HYE) 2HET
BT LAbhoT

B, b LNokA F v REiEER (DSHYE) OO
i, 5:00 & 11: 00 DEFHZEILIZ % < 30 pg/LEET
ol —, FEHOKBOSFETLENOEL DS
V. 5:00 TH 80 - 90 ug/L TH Y, & 5HIZAREEDE
FE 75 11:00 Tid 110 — 120 pg/L L EL b T LA
Pz,

4 # 7B

AWFETRIF VAL F Ly MERMBEL 7V 2
EEFZHASDEEA + v REEER OS5 EICD

Table 1 Determination results of the anionic surfactant in the water samples by this method and by a spectropho-

tometer
Kitakamigawa river Waterway of the residential area
Sampling This method/ug L' (n = 38) This method/pg L™ (n = 3)
time Spectrophotometer/ Spectrophotometer/

pg L (n=23) obtained by obtained by pg L™ (n=3) obtained by obtained by

R value G value R value G value

5:00 32025 26+ 1 322 87.2£26 79+3 83=1

11:00 32.0 £ 0.6 231 28%1 115.9 = 4.0 104 +3 116 £1

Mean =* standard deviation/pg L™
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WTRES L7z, 2 ORER, i pg/L LRV OBA F ~
FEEER] (DS HUE) OSHTHHE L BRI %% M
BT HIENTE. FEE, BMEE2SIESEEZHVRN
B2 53HTETH 2120 hvb ST HME ST & B ICAT
IZENTEDL., FLEWBBROEIDELCTHEAR, BR
HOMELBBICTEL L EOFEIED S, S SITHIBR
EEREZ LI VMOBER DD IBHITETH 5.
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Simple Colorimetric Method Using Digital Camera for the Determination of
Anionic Surfactants in River Water with Ion-Pair Extraction
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A colorimetric method for anionic surfactants by using a digital camera as the detector has
been developed. This method is very simple : it involves taking digital photographs of sam-
ple solutions after ion-pair extraction of the anionic surfactant with ethyl violet into toluene.
In spite of such a simple method, it.can accomplish trace analysis, llg/L level, of the anionic
surfactant by digital measurements with high precision. Moreover, this method has the fol-
lowing advantages : low cost, experiments on a small amount of organic solvent, and rapid
measurements of many samples. This method was applied to the determination of anionic
surfactants in river water. The analysis showed good results that were almost in accord with

the analytical result of the spectrophotometer.

Keywords : simple analysis method ; colorimetric method ; anionic surfactant ; digital camera ;

river water.





