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SPECTROPHOTOMETRIC DETERMINATION OF ALKYLBENZENESULFONATE
OF THE ORDER OF 0.01 ppm WITH METHYLENE BLUE

Norinobu YonerHARA, Hayao Sakamoro and Masaakira Kamapa

Department of Chemistry, Faculty of Science, Kagoshima University,
1-Chome, Korimoto, Kagoshima

Abstract

In order to determine alkylbenzenesulfonate (ABS) of the order of 0.01 ppm with
Methylene Blue (MB), the authors attempted to concentrate ABS into a small volume of
the organic solvent by the single extraction from several hundred ml of sample water
with 10 ml of 1,2-dichloroethane. ABS is determined by measuring the absorbance of
the organic layer at the wavelength of 660 nm. The volume of the aqueous solutions,
which contain a definite amount of ABS or other inorganic anions (the larger the volume of
the solution, the lower the concentration), was found to have a considerable effect on the
absorbance. The absrobance of the reagent blank remains nearly constant, while that of
ABS increases with an increase in the volume of aqueous layer. On the other hand, the
absorbances of inorganic anions such as perchlorate, which cause interference, decrease
significantly. These facts indicate that, by single extraction using a considerably small
volume of organic solvent compared to a smaple volume, a considerable concentration
effect of ABS can be achieved and the interference of the inorganic anions decreases
significantly. By employing a 300 ml portion of smaple water, ABS over the range from
0.004 to 0.1 ppm can be determined with an error of about 69, at 0.01 ppm.

In order to check the reliability of the analytical values in the vicinity of the
determination limits, the samples were analyzed, after being concentrated by the method of
freeze concentration. The mean values obtained from multiple determinations were in
good agreement with those of the freeze concentration. The determination values in river
waters decrease rapidly with the elapse of time after sampling. Freezing of smaples can
prevent this decrease effectively during storage.
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1. &

KPCEETETAFNRY Y AN KV IRE (ABS) 0o ©8iciz, AFLVv7Lr—& ABS &
DAFVHRPERIY, (e 7uuRlavyZ7uley vz oBBEETHEL 2K, B6
HELIC X > TERET S HEN —RICHWLNTNAYY, chbofkie L5 & 0.1~5ppm #2
Eo ABS DEEMNT &%, BEVENHKDOEEICZ, RKZEECHANVTEERTS LB
b TWAEY, CoL xmb2HEI HVETFFRABE S LBCFERAINTEY, 0.1ppm P EE
TXBBAT, BEILEETS12Z 0.5ppm BERINETHS, AELD 13RAK 10ml » 5 FH
B 10m]l CHIE 254, M2 1ETL50ATH BmERTHIETE T, BEEILER
TXALE2HEL A,

ZHEOLRIDIWERED ABS OEERfT2 512, ZB0XEKLS 1EHME2 T2-T, V&
DERBIEPRNBHETAC L 2R AT, ZOBRABS ERBEAF LY TA—E 43 V3% L
THiB 3N, ABS EEOHEE L2 BEER A 4+ v &0 EE 4 T v o iR KIBic € F 50
RL T, ABS ORIV EDRAKNEDHELHNTIFEETLSNCT L% RIBL, 0.01
ppm BEDEKEBEDCKRKT Y, BEILEETE S X di1cU, zf)llkFo ABS (ABS M4t
DT =F v FEEEH L ERECEINIOT, BECRAF VY 7L —EEWE: MBAS LT
EZband) OREMEIRRBEAKBELONE CORBMPICHL ) BBICBI U THLEELER LI, C
D ERRAKDD/IMICBNTRBICLDTERNC EEBDONSE DT, HAKBORKDERETE
DWW T L 12,

2. =B BRHIUVEEZR

2.1 HELHBE

ABS BEBK n-FFY VRV ¥V ALK VYEEF YT s (DBS) 2@HLT, ABS4+vEL
T 1000 ppm DFWR 2 FAL, BEFRU THWI, :

AF VYT N—KEW (0.209%): #F Vv 7 L—0.20g 2KICE»L 100ml 2 U1z,

TRIREIE (1.ON) : Hilit 2 AV CHRELL 12,

BWHEER: A F Vv 70— 0.13g 2EWHRE 1. 2ml &7REEK 50ml OBRKICIMA, I HicK
BINA T 100ml 1293, & OEWE 10ml 1 FEE 0. 22g 2 INAFRIEAKT 1112 L1z,

L2-v7unzdv: ¥HE0 1 BMm2RERBEL THERAL,

SIEEER: B Bl 101 BANENERT 2 R L 12,

RO FHE: BEMY ——%4ES 300 B, IRIE 4cm THEAL I,

2.2 HkoELHMHE

AFVYTN—EET X > T DBS 2BE LS EET 31 R/IEE 3ug ® DBS BERkHic &%
N3 EHBBETH Y, 0.0lppm BECERED $&1CI3 100ml ORAVBEE 25, LED
RS 10ml BEOCVEBOEHBE T IEHME T itk o T, BEDR2DTT, BEIL
EETEADEIPBRETAD, BEPICEINS DBS oRBIZ—Eic LT, KE% 10ml 5
500ml T A CTRARBR2ABL, D¥0ERPTEo1,

SR FRORBBE R E D, CHic 0. 1IN 0.5ml, 0.0119% A5V v 7V —KEK 1
ml 2MNA, DNTY7ulxdy 10ml ZAT, B IEET14 30 Bk W5, BER
S7ulry % 10mm vthick b, vZ7ulxy v iBgicL T, 660nm DR TREE
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Fig. 1 Effect of amount of sample solution Fig. 2 Effect of amount of sample solution
on the extraction of DBS on the extraction of diverse ions
(I) Blank, (II) 0.002 mg DBS, (III) 0.01 (I) 0.007 mg perchlorate, (II) 0.2 mg
mg DBS, (IV) 0.02 mg DBS, (V) 0.03 mg nitrate, (III) 10 mg chloride, (IV) 0.006

DBS mg thiocyanate, (V) 7 mg oxalate

PRET S, ZbNIFERS Fig. Liemd,

Fig. LicXiud, BREEGHEC SR ERED IWVRERVBALONSC & 2 AL TWE, —K
Fig. 2 ic Xiud, BEFERR A 4 %12 DBS ik Eo e o0 T, BEERRESBIL
TW5, InboBERcIE, RKkeZECANIUE, ABS 0EERER MEL, HIEWED
BRIV T Eicnb, YVZulzdvyohbbhicZ7uurslazBOTERRLIZHECHF
BRSERVZ NI, ;

DBS 0% 300ml »5 v 7al ¥ v 10ml THHET2HE450 MKz, 1[EHTH 88% T,
10ml DEWD S 10ml DY 7ul ¥ v THB UL E 308 98%> &H~NT, I3 EHHERIRE
TLTWEW, 20 EKHEOEBKEWE, KERETAY Z7ulzy vy oESHEINL, 7KHH 300
ml O, BIREIZH Tml Tholz, Zolzoitic X2 BMEGP—BHRMCTsbh, Fig 1
RN X RBREOHMENZING D EELOND, T2 2EBIOHE TH999%, 3EL bR
1 10096 i iz,

2.3 REOBESLLVIRY TR
ERHABIOFERMEZ2E) IUT, FHATIRAKOER 300ml EED, RED BED KR
238 o12e 77 v 7T OBRKEBHE D EL B olzdd, 2.5 KRRAELESHEYThH T, TicHh
HOBROIRY SWRHZ A TEBRU IR, 1HUET—EEZRLIZOT, 1530 BiRY
WH &tz '

2.4 BFHRAREBROERICOWT

HEWMBOREEE LU TIZRE LY OFEC LN TEHEAT L v 7 —8BR T 2 BE%EEL 12,
AETRAKESECFERTS0C, ARPCEINIDEDBEOHBMERZ LD REL25H5,
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BETIPETIEERAL Y OBBILOBRECL > THABRETE S, I2A)IKEodhiziz e
NHLSMT 4 FERICEBOMENEINE DT, Zhbodicit 2EOHSETIZRET X 2D,
oI E VRRBIERETIZ LD IHFET AL L 2EA, BE2ISIK5EITLYELL
3, 1EF2 2B EfT8 ASREER —E LR olz, I HICHEOER DEHEFNT DN TERL
1oh, BRTAI—NEFISED ABS USNOBHEIL, AFL Y IA—EBE»D N, BgR L
DRUITS-Th, Z0HERZLLBETECLIRTIRNVDT, KETIE ABS LSt BH 4 &
EfficgiInsg,

2.5 EERRMFLRER

500m] DIz AAK 300ml &b, Chic LONFELO0.5ml & 0.29 2 F Vv 7 V—K

B 1ml 24, DT 7ulzd v 10ml 2A TR FEHT 14> 30 HEERY I35, 2
HIDEEL L, Y7uilxy V% 50ml ONKRHCBL, TSR 10ml 2 AT, 1E
HDIVBRTLIHMHIRY W3, BEBKEZHBEL, BOKEEK 10ml 2MA TR I3, #
B#2Hc s HEELZS, YZ7uirz ¥ % 10mm VAR, P 7ulzd vk xR
Wiz LT 660nm DFEETHKERBE TS, DBS BERKZHNTHEL 2R % Fig. 31TF
o 0.004ppm DT TIREBRIZBucHSY, 62Xy KX x3, IRk HAT
5129, 2% DERAF v 2HEIRTERLIZH, Fig. 3 DBRERE—HUI,

Absorbance

I I IO N N N IO N
0 0.02 0.04 0.06 0.08 0.10

Concn. of DBS™, ppm
Fig. 3 Calibration curve

26 BRELEERR

BREZHANS 129, FIKCOWTS5EL hiRUEBRZ2TZ 51253, 0.014ppm THXIEEER
712 5.8%6 Thotz, FIcErOREDEEBEIC OVTREERIC B 12 R, 0.005ppm T
14.59, 0.040 ppm T 3.296 3 X ¥ 0.080ppm T 2.49% Tdh 21z,

AT 0.004ppm COBMKEEL T 7 v 7fE & 13 HiCBRECX TR 305, FEEO mIIKEFic
DN, LnXIREERRMEOEEMEZ ATIZES, (CH2EEMEELTRY EFE~ah, 2
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NELTEETIEE TE2O8EYPIRFEICHEICE L ELATHD, EEORKOBEICIEIHED
BHLBEETH Y, HUBEEECEEOHECREENWES O~ U LEE NI KRS
BEEELDRTV, TEESFEF/NILTY, @oHESKIVEAICZ, Zh50EDPS
HIEIhsAMEY @22 h RE3LL30T, Lokd5BERCERMBECOVTOHBMPERL
55, I

ZLTCAEDEERBRRUEEDBEMEZHELD B 120D, BELVBBRELUILHER X T, FAJIKSE
P BTEEMED Ui, BRI o1 #EE% Table 1it/R TS, TEBAMITOME S KEL HiE
Uhi 2 775 o 128 i Xhid, EEBEE UV THETESEEA OGNS,

TABLE 1 A CHECK OF THE RELIABILITY OF THE ANALYTICAL VALUES IN THE VICINITY OF
DETERMINATION LIMITS BY FREEZE CONCENTRATION

: (B) (B/A) detern. value
Sample cone e(nAtz'ati on concn. of concn. of sample without
factor concd. soln. calculated concentration
ppm ppm ppm
River water 3.0 0.013 0. 0043 0.002
3.0. 0.010 0.0033 0.005
5.0 0.021 0. 0042
5.0 0.019 0.0038
(mean) 0. 0039 0. 0035
Rain water 10.0 0,047 0.0047 0..002
0. 004
5.0 0.012 0. 0024 0. 005
‘ 0. 005
5.0 0.013 0. 0026 0. 003
0. 004
(mean) 0. 0032 0. 0038

2.7 AlkHD ABS O EFE SVRBBFROREXICOVT

A X o THJIAFD ABS (MBAS) DE B 1775 51208, KBS L T oMb
BBCHEBEGTBI U T EERRER UL, RV ZF UV Vv FARANTIIRKPZER (REPER,
BEEIZHIC X 2T 5~20°C 0EBMDo12) THREBUIERD 16l% Fig. 4 itx:d, bl
N5 OFKICBEAEREE © DBS BEHERIK 2 A TERU 72, #ff (II1) &g (V) & oML
12 DBS oREZRTH, 2B TEIBOL T B, IERT AL a—ABEFIREHMU 728 © (#
B(IV)) BBl U, 9 B (V) E—H L TWb, 5 ¥ ARIEIELIZEC S,
MKDEENEIZTNT0.05ppm AT &2 hERML Tz DBS § 1/4 eiBA U1z, CoEEEL T,
MBAS D43, BRANOBRELIBBEWE~NORE, WEScIs0EELONS, |

PlEDT & bKBERKZRETIBAICIE, Z0HEVBEEZ S, WE (1) 123K % ks
UTRIFEL, WEDCEMAKL TERBUIMETH 55, LoBHITIITIEAETEBEOBDH 20,
RO BET X B2 TAHPPICITZ I ONBET U, BEEL TBITH 2 b o iR
FIHLEETER, BBHEFELUIRAKTIR, BEDERPOLTCEREIN, BITTRIZOFE
B TOBRHAEDEZND L, DITOBICIZRAKELTMEKL, XL 2oTH—c U, B
THLEDVLETH B,
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Fig. 4 Examples of the decrease of determination value of MBAS in river waters
(I) River water (A) stored in freezing (II) River water (A) (III) River water (B) added
0.02 ppm DBS (IV) River water (B) added 0.02 ppm higher alcoholic detergent (V) River
water (B) ’

3. #

0.0l ppm BEOBIKIRED ABS 2EET 5120, LEORK bADBOHEEREHL CHEE <
AL ERRAA, BIFSHERZAIIL, REEICX 5T 0.004~0.1ppm ® ABS BIEE I LEETY 3,
BICERBRFMEOBREOCRKZHHEML TEEL 2R TI2, 0.004ppm BEOEEE b SiF
Wdsd o1z T, RERZBIERECRKOSIICHERTS 5,

iAW RcH N INIZBBEEC, BH--, BEHESX, EAE_—ofEELCRBOBL
£ZL397,

il

X ik
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