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Hydrochemical investigation method using boreholes
Ryoji Furue!, Teruki Iwatsukil , Takashi Mizuno! , Hideki Mie!
Abstract

TGC is conducting hydrochemical investigation in the Tono area. This book
explains about outline of the method to obtain hydrochemical data from boreholes. |

When a borehole is drilled, groundwater is contaminated by drilling fluid
Therefore a hydrochemical investigation ﬁsing boreholes progresses ; 1) drilling the
borehole using drilling fluid which contains fluorescent dye, 2) drawing out drilling
fluid from the borehole by pumping out or bucketing, 3) sampling groundwater after
drawing out drilling fluid. Quality control methods on each stage shown here ensure

the reliability of data obtained through hydrochemical investigations.

! Tono Geoscience Center
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Eosin & Brilliant sulphaflavine @ —F % —EREIZHE LA OBREEZEL S ¥ 7K, Eosin
¢ Brilliant sulphaflavine DIRE T A L CE DI IS 523, Brilliant sulphaflavine
i% Eosin MR L #HBIA72< | Bosin OEBEZTRVWEFHES, L LAaR DL, Brlliant
sulphaflavine (ZRHBENEVW-DTHBEZRBRETILNEN DY, TOREMOK
SR ORI MY 525 THEERE L, '

PO
PLEDFEGRFRERZEE 2 T, Sodium-naphthionate, Amino G. acid, Eosin @ 3 &35
DEREFHCOWT, TNTHOENEBORERRIZBWT 1ppb MU h O NFBEES
REL., AFEEDOOHEROERLRALT,
ot Wik
£ 3 e YuERAERE (Sodium-naphthionate 14ppm, Amino G. acid 30ppm, Eosin 6ppm) @ 5%,
0.5%, 0.375%, 0.25%F R E R LR~ b 2RI LTz,

£7-1 (23)



R

% 10 Sodium-naphthionate, Amino G. acid, Eosin O ERIERK IR T HHAHBE

G i 2 (ppb) HHERITBIT A B
Ex. 320nm Ex. 355nm Ex. 516nm
Em. 420nm Em. 450nm Em. 538nm
35 178 20 . 0
52.5 268 32 0
Sodium-naphthionate 70 . 357 43 0
700 - 426 2
75 65 171 0
112.5 96 255 2
Amino G. acid 150 131 339 3
1500 - - 40
15 0 0 187
22.55 0 0 286
Eosin 30 0 0 378
0

Sodium-naphthionate PEHEFETHS 320nm CHZBHEH L, FORKERTHS 4200m
THEHEBE%ITS &, Sodium-naphthionate 1ppb H7= Y 5.1, Amino G. acid 1ppb H7= Y 0.87
DEEBMEIFONIFICR D, ZHbOEEIE-SV\ T, Sodium-naphthionate DWEE
X ppb. Amino G. acid DIEE % Y ppb, Eosin DIEEE S Z ppb &5 L REEICISIT 5 E LR
B Tok3icns, '

REER  EEHERE HOLIREE

320nm 420nm 5.1X+087Y = A
355nm 450nm 0.6X+227Y =B
516nm 538nm 0.03X+126Z =C
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INLOERFEREICBITAIENME A, B, C ZHEL. EROESFEN LA
EXYZARDLNS,

5. &

Ba R Rphz oW T, b L—d—~#EAEIZ T, BEXAT FVOBERE
- pH fRTEM:, BCREIORENE, BRIIHTIAREEER CORFET-ER., ML
—H—Z@E LTV AERRE & FORSAEREIZ DT TOLES GC%E@‘%’) TENTEE,

F#11 kL=t LToENEE o®mAME

HHMED (AR pH | AEHE P | BRICHT | HFART
REMRTEE | T pH K77 | SEREN | DREEYN | OGS
BRRWE [ ERRVWE [ RELRE | ANE

1.Uranine @] O O O

2. Eosin O O O O 57,9

3. Rhodamine B O O O O 4,10

4, Sulfo Rhodamine B O O Q X 3,10

5. Sulfo Rhodamine G O @) O X 2,7,9

6. Sodium-naphthionate O O O O

7. Rhodamine 6G Q X @] 2,5,9

8. Brilliant sulphaflavine O O O O 11

9. Erythrosine pe @) @) 2,57

10. Bengal rose X O O 3,4

11. Pyranine O b4 C X 8

12. Amino G. acid O O O

L= UCE AR Y BHT iX. Uranine, Eosin. Rhodamine B, Sodium-
naphthionate, Brilliant sulphaflavine, Amino G. acid FME T bh, EEIC I HEFFEIC
AWBHEEE, a X MCHEC LGS E0BA LM THALRMEZRETHILERDL S,
$ie. BEOMARBE FATHHEE, MR LE L S R THRBETVERME ST
BRELTBHEREELY,
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8% 2
RRGBRARLHNOERT—5

1. Uranine

2. Eosin

3. Rhodamine B

4. Sulfo Rhodamine B

5. Sulfo Rhodamine G

6. Amidorhodamine G

7. Amidorhodamine B

8. Sodium-naphthionate
9. Rhodamine WT

10. Rhodamine 6G

11. 1 Lissamine

11.2 Lissamine Green B
12. Amidoflavine

13. Brilliant sulphaflavine
14. Erythrosine

15. Lanaper! fast yellow
16. Bengal rose

17. Pyranine

18. Flucrescein

19. Amino G. acid

20, Photine CU

21. Tinopal CBS-X

22. Tiﬁopal ABP Liquid
23. Leucophor BS

24. Leucophor C

25. Chaleofinor white ST

fiF-2 (1)



34 1. Uranine

{kZ24: 3',6'-Dihydroxyspiro[isobenzofuran-1(3H),9'-[9H]xanthen]-3-one diodium salt
B4 Acid yellow 73

CAS No.: 518-47-8

Colour Index No. 45350

T3 CyoH,oNa, 05

S FRE:376.28

e

Nt ﬁ“‘?ﬁ
o

i

BAEEE: & 100g/ (water), 10g/1 (Ethanol), 7~ ¥5(Benzene, petrol, Ethyl acetate)
R - T A BOCEE
hEE iz & 491nm(main), 322nm
Y F( A max) : 5120m
F#1%: LD50 ; 4740mg/kg(mouse, oral)
AF S ER{LAREF0096. 25g:1600 H)
S0
1-1) Beil. 19, 222 (II/IV p. 456-461)
1-2) Merck Index 12, 4194
1-3) W. R. Orndorff et al., I. Am. them. Soc., 49, 1272-1280 (1927)
1-4) S. Hadi et al., Tracer Hydrology 97, p. 55-62 (1997)
1-5) Werner K., Tracing Technique in Geohydrology, p.21-31 (1998), A.ABALKEMA.
1-6) Environmental Health Information Service (BHIS) h—AR—
http ://ehis.niebs.nih.gov/ntp/docs/chem_hs.htm1
1-7) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.8
(1987), CRC Press, Inc.

-2 3)



55 4: 2. Eosin

{224 2',4',5',7-Tetrabromo-3,6-dihydroxyspirofisobenzofuran-1(3H),9'-
[9H] xanthen] -3-one disodium salt

B44: Acid red 87

- CAS No.: 17372-87-1

Colour Index No. 45380

D1 CHgBr,Na,O,

T E: 691.88

L

Cimt
S

Br

oy

o

ki
2

WBRRE: = 100g/1 (water; 21°C), < lmg/mi (Ethanol, Acetone)

B TR BRI

bR & 516nm (main), 480, 340, 300nm

FHIEEF( A max) : 538nm

1 LD,, ; > 1000mg/kg(rat, oral)

AFF: BERALAER(T0037. Eosin Yellowish, 25g:2000 M) . Ald (EosinY;11983-0,

25g:3000 M)

ZEEk:

2-1) Beil. 19, 230, (II/TV p. 462-465)

2-2) Merck Index 12, 3639

2-3) Werner K., Tracing Technique in Geohydrology, p.31-32 (1998), A ABALKEMA.

2-4) Environmental Health Information Service (EHIS) F"—ANR—3
http ://ehis.niebs.nih.gov/ntp/docs/chem_hs.htm1 |

2-5) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.10
(1987}, CRC Press, Inc.
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fa54: 3. Rbodamine B

k.%44: 9-(2-Carboxyphenyl)-3,6-bis(diethylamino)xanthylium chloride
|44 Basic violet 10

CAS No.: 81-88-9

Colour Index No. 45170

TR CosH3 CIN, O,

T & 479.02

B -
SN
T
O0H
] O
Ny

* -+

2+
.
o
W o
—-— — -

VEFRE: 20g/l(water), 95g/1(Acetone), 800g/l(Methanol)

KR SRR BEORRIE

iR f: 554nm (main), 520, 355, 300nm

BB R (A max) : 576nm

#F1E: LDy, ; 890mg/kg (mouse, oral)

AFF HERR(A0060. 252:1900 )

2 3k

3-1) Beil. 19, 222 (III/IV p. 668-673)

3-2) Merck Index 12, 8349

3-3) W.R. Brown et al., J. Chem. Soc., 1264-1269 (1933)

3-4) Werner K., Tracing Technique in Geohydrology, p.32-36 (1998), A. A BALKEMA.
3-5) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.8
(1987), CRC Press, Inc.
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3% 44: 4. Sulfo Rhodamine B

{b2#4: 9-(2,4-Disulfophenyl)-3,6-bis(diethylamino)-xanthylium sodium
P44 Acid red 52

CAS No: 3520-42-1

Colour Index No. 45100

73T I CyHyN,NaO,S,

4>F 2 580.65

2+ — .

S0H SoH s,

L _ _ N

VAR 10g/1 (water;20°C),
B -5 BOERIE
S & 564nm(main), 525, 342nm
B Y6 £ (A max); 583nm
#=1#: LDy, ; > 10000mg/kg(rat, oral)
AFF: BRALAR(A0400, 258:4900 )
&3 3 Hk:
4-1) Beil. 18 (2) 491
4-2) Werner K., Tracing Technique in Geohydrology, p.36-37 (1998), A. A BALKEMA.
4-3) Environmental Health Information Service (EHIS) v —AR—
http ://ehis.niebs.nih.gov/ntp/docs/chem_hs.htm1
4-4) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.9
(1987), CRC Press, Inc.
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83844 5. Sulfo Rhodamine G

{t. % 44 : 9-(2,4-Disulfophenyl)-3, 6-bis (diethylamino)-2,7 1dimethyl-xanthylium
sodium

B4: Acid red 50

CAS No.: 5873-16-5

Colour Index No. 45220

S F R CpsHysN,NaO, S,

4T E: 552.59

BiET

! p [
ﬁ . ftgigf e
S0H
VEfRPE: 50g/1 (water)

it TR BUEHIE

i £: 531.5nm (main), 495, 346nm
B E(A max): 552nm

#F1: LD,, ; > 10000mg/kg(rat, oral)
A5 Aid (23056-1, 52:7400 )

B
5-1) Wemer K., Tracing Technique in Geohydrology, p.37-39 (1998), A.

A.BALKEMA.
5-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.9

(1987), CRC Press, Inc.
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a7 4: 6. Amidorhodamine G (34L& 4 5. Sulfo Rbodamine G & [F—T& 5.
€434 7. Amidorhodamine B {34, &#) 4. Sulfo Rbodamine B & [Fl— T 3.

-2 (8)



.58 4: 8. Sodium-naphthionate

{t.524: 1 -Naphthylamine- 1 -sulfonic acid sodium salt
Al4:

CAS No.: 130-13-2

Colour Index No.

HF R C,H,NN2O,S

S8 24523

BE

L -

VEFEE: 240g/)(tvater;21°C)

R - Tk BOLHIE

BhEE i &: 320nm(nm), 237, 218nm

Y E(A max): 420 nm

F1%E: negative (in-vitro test, see ref. B-2)

AFS: BRIEER (A0353,25g:1100 M)

SE R

8-1) Beil. 14, 739 (I p. 2240-2243)

8-2) Merck Index 12, 6490

8-3) Werner K., Tracing Technique in Geohydrology, p.46 (1998), A.ABALKEMA.
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5% %: 9. Rhodamine WT

{524 3,6-Bis-diethylamino-9-(2° 4°-dicarboxypherlyl)-xanthyliumsodium
All44: Acid red 388

CAS No.: 37299-86-8

Colour Index No.

SF3: CooH,N,NaO,

T8 480.55

B

YEfRE: Good(water)

M-S BOERIE

RS 554nm, 515, 380, 355, 310, 290nm
B E( A max): 580nm

#=1%: LDy, ; >25000mg/kg (rat, oral)

AF%: DUPON

ZE W
9-1) Werner K., Tracing Technique in Geohydrology, p-40-41 (1998), A.A.BALKEMA.

9-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.9-10
(1987), CRC Press, Inc.
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23 44: 10. Rhodamine 6G

{b5F 44 9-(2-Ethoxycarbonylphenyl)-3,6-bis-ethylamino-2, 7-dimethyl-xanthylium
chloride

#)4: Basic red 1, Pigment red 81

CAS No.: 989-38-8

Colour Index No. 45160

T CyH,,CIN,O,

S Fi: 479.01

SRR
2\ Q
HaC—-< >— Q -
_— ° s0,Na
u.°—<>—3 Sw -—-—v«.6—<>—3 am’ﬁ oS ,.,;<>_3 8;

VSRIE: 20g/l(water), 120g/l(Ethanol)
R AT BOEHIE

R £ 526nm(main), 495, 345, 2850m
#IEIE R (A max): 552nm

#=1£: EC,, (48h); > 100mgn (see ref. B-2)
AFFe: EHEALR®R0039, 25:2250 H)

ZE R
10-1) Wemer K., Tracing Technique in Geohydrology, p.41-42 (1998),

A.ABALKEMA.

10-2) Environmental Health Information Service (EHIS) F—2ALR—3
http ://ehis.niebs.nih.gov/ntp/docs/chem_hs.htmi
10-3) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.9-10

(1987), CRC Press, Inc-
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4384 11. Lissamine

{bZ%: 1 —~Amino-N-(4-methylpheny)A,5-naphthalimide-2-sulfonic acid sodium salt
Bli44: Acid yellow 7

CAS No.: 2391-30-2

Colour Index No. 56205

HFR: C.H,N,NaO,S

53 FE: 404,38

. .
. e

OH

L,

NaQ & C_

e

TRIREE: 22g/1 (water)

Rt - ST A BOGEIE

B E: 432nm

B YL B ( A max): 508nm

#F: LD,, ; 8560mg/kg(rat, oral)

AFS: Ald THEAD 11-1Brilliant Sulphaflavine (MW418.41 YASHER & 11T

%(12131-2. 25g;6300 F).Z FUI A FINER—DL N EE

SE |

11-1) Wemer K., Tracing Technique in Geohydrology, p.4849 (1998), A.

A.BALKEMA.

11-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.10-11
(1987, CRC Press, Inc.
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1% 44: 11-2. Lissamine Green B

fbZ£ 4 1-[N-[4-[[4-(Dimethylamino)phenyl]-naphthylmethylene]-cyclohexa-dien-1-
ylidene-N-dimethy] ] -2-hydroxynaphalin-3 ,6-disu1fonic acid sodium salt

A44: Acid Green 50

CAS No.: 3087-16-9

Colour Index No. 44090

PFH: C,H,,N,Na0,S,

ST R: 576.62

BE:

VSR FE: Good(water)

et - Ak BOEHEIE

Fhi i &: 395nm

B E( A max): 458nm (B £ D intensity 73M& < fHAKF)

=1
AF5E: BRILAR(G0250. 102:3700 )
SR

11-2-1) Beil. 14(2), 514

-2 (13)



34 12. Amidoflavine
LZE4:
44 Acid Yellow 215:1
CAS No.:
- Colour Index No.
2 F3\: Unknown
aTE:
#&5538: Amidoflavine is a derivative of naphthalimide.
YRFRFE: 80g/ (water;20°C)
R AT BOCHIE
Fh#E 5 440rm(main), 345, 282
H I K (A max): 518nm
#F M LDy, ; 8524mg/kg(rat, oral)
AZF 5z HOECHST (Amido-Flavin FF-PW)
SE DR
12-1) Wemner K., Tracing Technique in Geohydrology, p-48 (1998), A. A BALKEMA.
12-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.l,
p.10-11 (1987), CRC Press, Inc.
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f6,3%44:13. Bril liantsulfonavine I3/ &4 11. Lissamine & [{— T 3.

-2 (15)



3 4: 14. Erythrosine

{b224: 3°,6’-dihydroxy-2',4',5',7'-tetraiodospiro[isocbenzofuran-1(3H),9'-[9H]xanthen]-
3-one disodium salt |

B114: Acid red 51

CAS No.: 568-63-8

Colour Index No. 45430

53 F 2 CogH[ N2, O;

53 F&: 879.87

T :

EfZEE: Soluble in water, alcohol

-2t A BCHEIE

B £: 5250m

B F( A max): 547nm

E4E: LD,,; 2891 mg/kg(rat, oral)

AZFEHE: WHEALHR(T0557, Erythrosine B, 25g:2950 FJ)

SEH:

14-1) Beil. 19, 231 (TI/IV p. 466-467)

14-2) Merck Index 12, 3734

14-3) Walter C. Holmes et al., I. Am. ahem. Soc., 49, 1594-1598 (1927)
14-4) Wemer K., Tracing Technique in Geohydrology, p.42-43 (1998),
A.ABALKEMA.,

f-2 (16)



83 44: 15. Lanaper] fast yellow

b 2 & : 4-(4'-Methyl-3"-sulfanl1ido-1-azo)-3-methyl-1-(4"-sulfo-phenyl)-pyrazol-5-
one-sodium

A44: Acid yellow 25

CAS No.: 6359-85-9

Colour Index No. 18835

73 F 2 CygHl,N:NaO,S,

T E: 549.55

BEk

NaG,®,

Q

N—N
HO™ Xy CH,

i
N
H
( I;\S/NQ
[®)
CHy 2
YRFRIE: Good (water)
B - SEEIE
R £ 449nm(main), 478, 265nm
B YEiE (A max): 508nm
=
AFESE: Aid(Acid Yellow 25;20196-0, 100g;6000 FI)
2k

15-1) Wemner K., Tracing Technique in Geohydrology, p.47-48 (1998),
A.ABALKEMA

-2 (17)



852 44: 16. Bengal rose

{t. 2 44 : 4,5,6,7-Tetrachloro-3 °,6’-dihydroxy-2'4",5 ',7 '-tetraiodospiro[isobenzo-
furan- 1 (3H),9'-[9H]xanthen]-3-one disodium salt

Bll4: Acid red 94

CAS No.: 632-69-9

Colour Index No. 45440

AT CopH,ClINa,O;

HF=: 1017.64

2T

B FEEE: Soluble in water
Bt - i A BOEIE
B : 547nm. 514nm
HAF F(A max): 570nm

it
AFH FHRLAR(R0041, Acid red 94, 25g:3700 FI)
SEER:

16-1) Beil. 19(2), 261

16-2) Ibid. 19(6), 468

16-3) Merck Index 12, 8421

16-4) Werner K., Tracing Technique in Geohydrology, p. 43 (1998), A. ABALEEMA.

-2 (18)



5% 4: 17. Pyranine

fk.5244: 8-Hydroxy- 1,3,6-pyrenetrisulfonic acid, trisodium salt
H44: Solvent green 7

CAS No.: 63358-69-6

Colour Index No. 59040

T3 CgHyN2y 0,8,

43T 8 524.39

EEL
Na©Q & SO;Na
3 O
NaO S l OH
iy -

HO,S oH [ 08 o, 0, so,
OO ——| (1 |—=— (1
HO; OH 0,5 O OH

YAfRE: 178g/1 (20°C) (solvent; water)

Bet - T - BOGRIE

R 455nm (>pH7.7) . 405nm (<pH7.7)

H LI F( A max): 512nm (>pH2.5) . 445nm (<pH2.5)

= LDy,; >5000mg/kg (rat, oral)

AT ER{LARP0802. 252:4400 M)

ZEER:

17-1) Beil. 11(3) 565

17-2) Wemer K., Tracing Technique in Geohydrology, p.43-46(1998),
A.ABAILKEMA.

17-3) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.l,
p.10-11 (1987), CRC Press, Inc.
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f&3844: 18. Fluorescein (Uranine I Fluorescein @ Na ¥ TH 5)
{b2244: 2-(3,6-Dihydroxy-9H-xanthen-9-yl)-benzoic acid

F144: Solvent Yellow 94

CAS No.: 2321-07-5

Colour Index No. 453501

3 F 3 CyHl,,05

S FE: 33231

VAMRIE: 0.05g/1 (water; 20°C), solubie in alcohol and ether.

MH - TA TR © BORENE

B £ Uranine 208

H I3 F(A max): Uranine 22

F=1E: LD ; 2.5g/kg (rat, oral)

AFS: FH 51 (161-06. 25g:5800 F)

ZE R |

18-1) Beil. 19, 222 (HI/IV p. 456-461)

18-2) Merck Index 12, 4194

18-3) Environmental Health Information Service (EHIS) FR—ALNR—3
http ://ehis.niebs.nih.gov/ntp/docs/chem_hs.html

18-4) Werner K., Tracing Téchnique in  Geohydrology, p.21-31(1998),
A.A.BALKEMA. (Uranine % Fluorescein @ Na 3 T%H 57/~ 1. Uranine DX
2R

£F-2 (20)



534 19. Amino G acid

{k544: 7-Amino-1,3-naphthalenedisulfonic acid potassium salt

B2

CAS No.: 86-65-7
Colour Index No.
TR CHNO,S,
3 FE: 303.32
g

HzN
SR
SOH

AFEE: moderate (water)

RRH - TR R BOGHEIE

Fhi &  355nm, 308, 247, 218nm
BV R( A max): 450nm _

= 1%: LC,, (96h, Fish); 1400mg/1 (see ref. B-1)

O

O H
3
S
%(251
SO’H

H
ox

.

AFES: WE{EFE (A0337. Amino G acid Monopotassium Salt, 25g:1800 FI) (A
FrIRE/2 3L Amino G acid DAV U AETH 5)

ZFE 3k
19-1) Merck Index 12,421

19-2) Werner K., Tracing Technique in Geohydrology, p.46-47 (1998), A. A.B

ALKEMA.

-2 21)



{85544 20. Photine CU
fes4:

B|44: Fluorescent brightener 15
CAS No.: 61725-16-4

Colour Index No.

Zipn %

TR

HEER:

VR

RH - o AE BRI
iR &

HICIFE(A max):

=

AFT:

ZEIE:
20-1) Werner K., Tracing Technique in Geohydrology, p.54-55 (1998), A.A.B

ALKEMA.
20-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol. I, p.11
(1987), CRC Press,Inc.

£1-2 (22)



.5 4: 21. Tinopal CBS-X

{b5%4: 4,4°-Bis-(2-sulfostyryl)-1,1’-biphenyl-disodium
144 Fluorescent brightener 351

CAS No.: 27344-41-8

Colour Index No.

7 F 3 CgHyNa,OS,

TR 562.57

EiE:

N 303

e O O—0

= 0-0—0O

o

S O-O—O

VEREIE: 0.4 - 0.5g/1 (water ;10°C), 25g/1(water;25°C)
R -5 - SRR

B2 &: 346nm(main), 223nm

HICHR £( A max): 435nm

F1%: LDs,; 7800mg/kg (mouse, oral)

AFS:

SE A | ,
21-1) Werner K., Tracing Technique in Geohydrology, p.51-53 (1998), A.

ABALKEMA.
21-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol.1, p.11
(1987), CRC Press, Inc.
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544 22. Tinopal ABP Liquid

b %4 4,4-Bis[3-diethanolamino-5-(4-sulfoanilinc)-1-triazinyl-amino]-stilbene-2,2'-
disulfonic acid tetrasodium salt '

- Bll44: Fluorescent brightener 15

CAS No.: '

Colour Index No.

PFER: CoHyoN,0Na,S,

5> TR 1165.04

EE

HO H HN . OH

NaQ § SO Na

BRE:

- SH A  BERE

B 350nm(main)

B F( A max): 435nm

F1E: positive(in-vitro test, see ref. B-2)
AZF5: CIBA- GEIGY

BE
22-1) Werner K., Tracing Technique in Geohydrology, p.53-54 (1998),

A.ABALKEMA.
22-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Voll,

p-11 (1987), CRC Press, Inc.
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8344 23. Leucophor BS
{£%244: Fruorescent brightener 49
B

CAS No.:

Colour Index No.

3 F3: Unspecified
oTE:

1BIERE:

kRl - 4R

Fipar &=

YL & (A max):

=ik

AFF:

S 3CHk: ,
23-1) Werner K., Tracing Technique in Geohydrology, p.54 (1998), A. ABALKEMA

23-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Voll,
p-11 {1987), CRC Press, Inc.
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fa5544: 24. Leucophor C
L4

B1144: Fruorescent brightener 232
CAS No.: 115469-37-9

Colour Index No.

4F3X: Unspecified

aFE:

BRE:

et - 2 A - #OERIE
k&

BEIE B (A max):

#HE:

AF 5 ,

BE R
24-1) Werner K., Tracing Technique in Geohydrology, p.54. (1998), A.A. BALKEMA.

24-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Voll,
p.11 (1987), CRC Press, Inc.
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5544 25. Chalcofluor white ST ‘

b2 4 4,4'-Bis(3-anilino-5-diethanolamino-1-triazinylamino)-stilbene-2,2’ -disulfbnic
acid disodium salt

B144: Fluorescent brightener 28, Phorwite BBH Pure

CAS No.: 4404-43-7

Colour Index No. 40622

AT B CuHoN;,N2, 0,68,

& 960.96

BER:

VAfREE: Good (water)

R - SR BOEEIE

BhE i 349nm(main), 240nm

HHAWE (A max): 430nm

1 LCs, (96h, Fish); > 1000mg/] (see ref. B-1)
AFHE: ‘

2% CHk:
25-1) Werner K., Tracing Technique in Geohydrology, p.55 (1998), A. A.BALEEMA.

25-2) Emilian Gaspar, MODERN TRENDS in TRACER HYDROLOGY, Vol .1, p.11
(1987), CRC Press, Inc.
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