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Quantitive Determination of the Mothproofing Agent, 4,6~Dichloro—7—(2,4,5—trichlorophenoxy)
~2——trif1uoromethylbénzimidazole (DTTB) in Wool Fabrics by High Performance Liguid Chroma

tography using Ultraviolet Spectrophotometric Detector

Hideki Ishikawa; Chizuru Nishioka, Takaaki Mouri and Hiroyuki Kuroda

4,6-Dichloro—7—(2,4,5~trichlorophencxy)—2—trifluoromethylhenzimidazole (DTTB), which was used as a

mothproofing agent in wool fabrics, was quantitatively determined by high performance liquid chromat—

ography using ultraviolet spectrophotometric detector. DTTB was extracted with diethyl ether from 10%

sodium hydroxide solution of wool fabrics. The extracts was cleaned up by the use of SEP-PAK Cis

cartridge with acetonitrile/(1—2000) aqueous ammonia (1:2) as an eluent. The eluent was concentrated

and dissolved in ethanol containing anthracene as an internal standard. DTTB was separated on a column
packed with LiChrosorb RP—18, 5um, (4x250mm) hy the use of acetonitrile/0.0087 M acetic acid and

0.0013 M ammonium acetate in water (3:1) as the mobil phase, with detection at 220 nm. The calibra—

tion curve was linear in the range from 1 ng to 80 ng. The limit of detection was 1 ng of DTTB and

0.4 ug/g in samples. The recoveries of DTTB added to diethyl ether extracts from socks and neckties

were 97.2-99.5% and 97.4-98.9 9%, respectively.
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Fig. 1. Stractural formura of 4,6—dichloro—7—(2,4,5—
trichlorophenoxy)—2—trifluoromethylbenzimida-
zole (DTTB)
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Wool fabrics (0.58)

1) dissolve in 10 ml of 10% NaOH

2) permit to stand for 3 hours

3) extract with 10 ml of Et20 and centrifuge
at 4000 rpm

4) repeat 4 times

Ft20 layer
1) dry over Na2S04
2) evaporate to dryness under reduse pressure

at 50° °

Et20 extracts

1) dissolve in 1 ml of EtOH using ultrasonic
bath and add 2 ml of (1—2000) AcOH

2) inject to SEP—PAK Cig cariridge (SP—Cis)

3) inject to SP~-Cis in 3 ml rinses of EtOH
/(1—2000) AcOH (1:2) using ultrasonic bath

4) repeat once

5) elute DTTB with 10 ml of CH3sCN/(1->2000)
NH4OH (1:2)

6) evaporate to dryness under reduce pressure
at 70°

7) dissolve the residue in 1 ml of EtOH conta-
ining I.S. using ultrasonic bath

Inject to HPLC (5 #l)

Scheme 1. Analytical procedure for DTTB
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Fig.2. Effect of pHv of eluent on elution of

DTTB from SEP—PAK Cjgcartridge
: EtOH/(1->1000) AcOH (pH 38.89) (1:1)
e—e : BtOH/H,0(pE 5.94) (L:1) .. ..
: EtOH/(1->1000)NH4OH (pH :10.63) (1:1)
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Fig. 3. Effect of several eluents on elution of DTTB

o—o : EtOH/(1—1000)NH4OH (2:3) ¥’

*—e : EtOH/(1~1000)NH,0OH (1:2) 2

: CH3CN/(1~1000)NH40H (1:2) 2
-8 : CH3CN/(1—1000)NH4OH (1:3) 2
& ; CH3CN/(1~+1000) NH4OH (1:4) 2
retentive solution v . o

1) EtOH/(1->1000) AcOH (2:3) 8 mix3

2) EtOH/(1->1000) AcOH:(1:2) 3 mlx3
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eluent:CH3CN/dil. NH40H (1:2)

retentive solution:EtOH/dil.AcOH (1:2) 3mlx3
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Fig.5. Absorption spectrum of DTTB

concentration:10 #8 /ml ;solvent:CH3CN/0.0087
M AcOH-0.0013 M AcONH, (3:1)
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Fig. 8.: Effect of concentration ratio of acetic
acid and ammonium acetate in buffer on
retention volume

0—0:DTTB : e—e:anthracene :o-0: pH
mobile phase:CH3CN/buffer(7:3)
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Fig. 7. Effect of cocentration of acetonitrile in mobile
phase on retention volume

0—0:DTTB,e—e:anthracene;buffer:0.0085 M
AcOH and 0.0015 M AcONH4 in water
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1) : AcOH,x8.5 M;AcONH, ,x1.5 M
o0—o0: DTTB;e—e:anthracene;n—:pH; n—a
peak height;mobile phase:CH3CN/buffer(3:1)
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Table 1.  Recovery of DTTB to wool fabrics

Recovery (@)
Sample Added(ug) e eTer) HPLC
100 99.1 2.1 99.0 18
20 101.7 39 995 1.6
Socks 4 985 18 980 15
1 954 18 972 39
100 99.0 27 989 15
; 20 99.7 36 981 18
Necktie 4 967 32 985 21
1 96.7 2.6 974 37
1) mean C.V. (n=4), 2)official method
(A) (B) (C)
a
b b
- hl
i Il 1 { ‘ L L L L )
0 4 8(min) 0 4 8 12 (min) 0 4 8 (min)

Fig. 9. Chromatograms of DTTB and samples

(A):standard, (B) : Etz0 extracts, (C) : after
purification ; peak a : DTTB (50 ng), b : an—
thracene(50 ng’) I.S.

HPLC conditions : column, LiChrosorb RP—18
(5¢m ) 4x250 mm ;mobile phase, CH3CN/0.0087 M
AcOH—0.0013 M AcONH4(pH 3.96) (3:1) ; flow
rate, 1.0 ml/min ; column temp. room temp.; de—
tection, 220 nm ; senisitivity, 0.04 AUFS ; injection
volume, 5 ul'
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