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Investigation of the Adsorption Phenomena of Surfactant
on Hydrophilic Surface by Spectroscopic Method
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ABSTRACT

Adsorption characteristics for homologous xanthates on quartz surface has been
investigated by FT-IR spectroscopy to understand the adsorption mechanism in
relation with verification of the influence of surfactants on the stability of hydrophilic
suspended solids in aqueous system. Contact angle measurement for water droplets
on quartz surface treated with xanthate was also conducted as a supplementary study
for spectroscopic investigation to grant a reliability to the interpretation of experi-
mental results. It has been observed that monolayer of ethyl xanthate was formed on
quartz surface as the adsorption progressed and double layer of ethyl xanthate was
formed eventually through the reverse oriented adsorption of xanthate molecules on
the monolayer. Similar trend of adsorption to the case of ethyl xanthate was found for
propyl and butyl xanthates and adsorption was observed to occur more rapidly as the
number of carbon atom in alkyl group of xanthate homologs increased. Thermodyna-
mic aspect of adsorption was discussed using Young's equation and the variation in
adsorption rate was examined according to the concentration of ethyl xanthate. Based
on the result, it has been concluded that the adsorption features of surfactant on
substrate in aquatic system is governed by molecular structure and concentration of
surfactant and its residual time in aqueous environment as dissolved state also
influences greatly the stability of hydrophilic suspended particles.

Key Words : Xanthate, Hydrophilic Surface, FT-IR Spectroscopy, Contact Angle,
Adsorption Mechanism
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2. HEYY
2.1. M2

Aggo] AlRE AAC]EE Aldrich Co.clA 74
& A& 59T FARFE AAA g AHEER
t}. old FAo]ES # L+ potassium saltE, =
29 A olES} By BA 0| Ee] L& sodium
salt® AME3tgc). ol B3R B $AFE
2}2} Table 19 VeI, Quartze] 7% <F 1x
4cem A28 FA % 1 mm A= HEEI} ol &
& plate® AME3ded, o) Agvlct 0.05 um
o] etgmviz A A¥ A polishing® oh& 71d €
G2 3] 229 A7) YA AAe F A
Z® )2 ¢38 BUg dzA)A FaNrgel A}
3%t RE £9L AZAER 18 MQ o} 3
A FHFE A3l Adge A 1€ 43
&1 pH 7.08] #3849E& Ao ALRIRe
o 1 Ago] ALEE ZE Ak AT o) 4dolic}

2.2. MM 22 (FT-IR Spectroscopy)
ZAo|EL] ¥F FT-IR 2HEH L KBr &

A =3t FT-IR spectrophotometer(Jasco. FT/
IR-300E)E &3 ~¥E" (transmission spec-

trum) & 38t gt &, KBr(Fisher Co.,
> 99.9% pure)-& 105ColA 2 hr o] 838 A
ZA1Z] F dAlFelE A WAL g o] 8 of
300 mg A= & ol FAvIZ ¢ 0.1% 3=
A lEF HrIetdtt. o] THEE agate mortar
oA $83 4L g 2 AFE FT-IRE Hal A
2718 ol &8t AE % 1 em A= HAE A
3 s F5E HAT X A% A =
Y4EdE 23&Ac}. Quartze] tigt Fantge
A% ZE ZHESY Ao e} FEE 1x10°
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AN Fol substrate FHe ARELHL F9
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F9% arlz dad e ASE FHAA A
2HEYE AUt WA} 2HEH ] A9 vlze
£ 3¢ 4 A& sample holder& AH8-3t9oH,
P-polarization® S-polarization® T¥3}7] 913
wire grid E}Ye polarizer& AX& 90°
polarization® AEilA AHEZE AUt

2.3. &L (Contact Angle)

IR spectroscopy®] AH4-d 23 T4 e
substrate® Al&3dtea] ZHolEsL &Y AJ¥e]
sl Fho FE3He Y& ALYHA AAT F
v FA} 71 & o] 838l substrate ol BE AF
o ¢ mm A=Y B=2E YA o o] A=}
substrate Ed % o|F& HE4E . 3
Zzto] 23L& € dFAEC) ML 715EH &3
o] o3 UL ALgagen, P ojg tAl H&H
&% & goniometer®] A} vlmdte H43F &%
277t A9 4AFE AU

Table 1. Molecular formulas, structural formulas, and molecular weights of homologous

xanthates used in the experiment

Xanthate homologs Molecular formula Structural formula Molecular weight
Potassium ethyl xanthate C3Hs082K C2HsOCS2K 160.302
Sodium propyl xanthate C4H+0S2Na C3H7;0CSzNa 164.221
Sodium butyl xanthate CsHgOSzNa C4HoOCS2Na 178.248
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Fig. 1. Standard IR transmission spectrum
of ethyl xanthate.
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Fig. 2. Molecular structure of ethyl xanthate
(a) and its structure in adsorbed
state on the substrate (b).
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Fig. 3. Change in the relative absorbance

intensity of IR spectra at 1,200 cm™'

and 1,040 cm™' wavenumber for the

adsorption of ethyl xanthate on
quartz.
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Fig. 4. Orientation of ethyl xanthate mole-
cule on the substrate at the initial
stage of adsorption.
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Fig. 5. Suggested scheme of xanthate ad-
sorption on quartz substrate accor-
ding to adsorption tims.
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Fig. 6. Change in the contact angle formed
by water lens on quartz substrate
according to adsorption time for
ethyl xanthate.
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Fig. 7. Change in the relative absorbance
intensity of IR spectra at 1,200 cm™
and 1,040 cm™ wavenumber for the
adsorption of propyl and butyl
xanthate on quartz.
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Fig. 8. Change in the contact angle formed
by water lens on quartz substrate
according to adsorption time for
propyl and butyl xanthate.
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T'sy = T'wXcosf + Tg (3)
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Fig. 10. Variation of work of adhesion of
xanthate homolog solutions for
guartz substrate according to
adsorption time.
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Fig. 11. Change in the contact angle of
water lens on quartz substrate
treated with ethyl xanthate of
different concentrations according
to adsorption time.
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