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Development of New Adsorbents from Natural Waste Fibers
Nobuie AYUZAWA and Katsuhiko KANEMARU
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Summary

New activated carbons have been produced by the heat treatment of waste cotton fibers, followed by the activation in saturated zinc
chloride aqueous solution. We have investigated the produced activated carbons as an adsorbent of surface active agents in
wastewater.

It was found that the average pore diameters of the produced activated carbons are almost equal the those of commercial ones, but
the specific surface areas of the formers are larger than the value of 1600m’/g.

The produced ones showed rapid removal behavior within an hour for both anion-and cation-surface activated agents in wastewater,
and the removal amounts of the both agents by them were more than 400mg/g in the neighborhood of pH 7.0 in solution.

Adsorption isotherms of the both surface active agents by them agreed with Langmuir type equation.

Adsorbed saturation amounts of the anion surface active agents by the produced activated carbons heat treated at 500,600,and

700(C) are 670,625, and 500(mg/g), respectively,and the those of the cation surface active agents are 710,670,and 5

90(mg/g),respectively,in the same heat treatment conditions.

1. 13U&IC

W, BT REOREUEICBIT 2 &M E LT,
ARIEFREERNC DY, 7=V %, #FFF
FEORETHER 2 EALZKRBR VLR TV E 2, L
Ladb, ThboREEHEAMIZBOD, CODE LTOH
HWEIEA ) T, SFSFTHKREREICL - TR S
NTW5E, ZOOHEEKIE, T 6 NG LIEICAT
THLIICRBLRTER S %, —F, IWELEHR O
MEBROER DS M Sh B BEEHE, £/ 200 v i2b5E
L, BEWLBEOBE AL OMBETHL. £ 2 TAHET
13, EREFERARMMHDI8% % 50 Mkt v b, MGk
L, WEREGRLZ., 21T, Zht REESHEIEEE
KO FERZHN & LTHAMT 200 % L7,

2. EBRFE

TEMEROEE I A B L 2ok, IRIEERSel/k
1000cHZ I L 72 1008 & (&) OiE/bHEsfkEn (LE
1.8) IC24FEHIIRIEL, Wil — b2 HVTAHrBLA. X
12, Tho130gxHHEIMic AN, BREORBEZLLLTS
ZOICHEEILITE Y, XU TS500, 600, 700C D& iRk
T AME L Ol R 2 8BS Lo, R L 2EiRig
HEIFLEE (HERHAMELANM-10008) THIEL, YU H
TVDASIZT U — I REE L CERBRICH L, o
D OBEMMERIEE RIS, KO Ay — (27HTA+ =2
ABA — A% v r608) & HVTEHMILERE, ML
A%, BETHEEBEZME L.

WA R | WA EBRICH /- FRmEERIE, K
IRL72E 9, HROBEL»%n- FFILNRNIEY RN



R UEEF R A (FIDEAEE TEME T = F VRFIIE T
#, LNFSDBSEMET ), FRITIYNIAFANL VT
YEZT LTS A FUKH (OGS TREME T 7+
v RREIEMER, UWTTDBACEMT) Thb, Ihb%E
FNFN100g, 11.0g#FHH, SDBS, TDBACL L T
10.0 g /1000 D RBRIE & Ve 5 L 72, T 5 i VL) 0 W
BWEELY, LEBEBRE A 20000 X AT T AL, EREN
100ct B L, 28K T200ct & U728, T b IZBERAER
EHRELOgHmML, HEL ORI SE, —EkE
TEISad A ELL, AE%, AlaiEL CGlEER T/,
¥ 7, MR SR OBEFRRIE, TRENN100g
/1000cnt FAERE % TA 1T D 100cnf A A 7 F A 2 4I5¢nd,  10cr,
15ci, 20cd, 25cid° 249 MWL, #HHAKTI00aiE L72TR,
CIICEERAME R R w02 g RN L, 2RFMEHEL 2075
K&, ALk, AREfEL THEZIT- 7.

CizHes - SO3Na

{o-p-m-}
Sodium n-Dodecylbengenesulfonate

CHs

|
CHa-(CHzmql*-car
CHs

CI'2H,0

Tetradecyldimechylbenzylanmonium chloride

Fig.1 Chemical formula of SDBS and TDBAC
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Fig.2 Analytical calibration curve of SDBS and TDBAS
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Table 1 Physical properties of various activated carbons B
500C 600C 700C commercial one
Surface area 1750.6m' / g 1618.4m’/ g 16182/ g 1558.7m' /" g ]
Total pore volume _ 1.78cm’/ g 1.67cm*/ g 1.38cm’/ g 1.57cm’/ g
Average pore radius _ 2.03nm 2.06nm 1.71nm 2.0lnm
—Particle density 1.88g ./cm’ 221g /cm’ 2.13g /cm’ —
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Fig.3 Ralationship between adsorbed amount and time
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Fig.5 Adsorption isoterm of TDBAC at 25C
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Fig.6 Langmuir plots of SDBS
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Fig.7 Langmuir plots of TDBAC
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Table 2 Adsorbed saturation amounts and Langmuir constant(K) of SDBS and TDBAC for various activated carbons

500C 600C 700°C commercial one

SDBS TDBAC SDBS TDBAC SDBS TDBAC SDBS TDBAC
Adsorbed saturation

666.7 714.3 625.0 666.7 500.0 588.2 588.2 625.0
amounts mg/ g
Value of K

3.55 8.91 2.93 7.81 3.25 8.76 4.53 6.93
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