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Abstract

Cellulose fibers, cotton and rayon were grafted with a monomer or monomer mixtures, and the adsorption of linear
alkylbenzenesulfonic acid sodium salt (LAS) and ammonium ion in water on the grafted fibers was investigated.

An effective adsorption of LAS was observed in the cotton grafted with a mixture of N, N-dimethylaminopropyl acrylamide
and methyl methacrylate. Acrylic acid was grafted effectively to rayon (40 grafting %) and the grafted rayon showed

high adsorption property for ammonium ion.

1. Introduction

Recently, the influence of contaminations such as alcohols, trihalomethanes, ammonia, surfactants, fats, and proteins, etc.
included in water on our life environment is regarded as one of the important problems.

On the other hand, a lot of fiber materials are used and finally disposed in our life. Incineration of the used fiber
materials causes the waste of the wealth and the energy. Much attention is paid for the reuse of the fiber materials.

We have studied the adsorption of small molecules to polymeric materials.!-7 In addition, the separation of basic amino
acids such as L-lysine and L-arginine from a mixture of various amino acids was investigated and the patents were
applied in the research of the COE project of the National Institute of Agrobiological Sciences in Japan.8.9 We inves-
tigated the possibility of the removal of organic compounds in waste water by using usual untreated fibers.10 In the
present article, we would describe the preparation of cellulose derivatives which can adsorb linear alkylbenzenesulfonic

acid sodium salt (LAS) and ammonium ion in water.

2. Experimental

2.1 Materials
Fibers

Cotton (average diameter (d.) 25-30 pum), silk fibroin (d. 15-25 pm), wool (d.10-30 um), rayon (d.25 pum), poly-
ester (PET:d.15 um), polypropylene (PP) (d.15um) were washed with methanol and water and dried at 60°C un-

der reduced pressure. Fibers were cut in average length of 1-2 mm.

Monomers
Methyl methacrylate (MMA : product of Wako Pure Chemical Indusries Co. Ltd.), N, N-dimethylaminoethyl acrylate
(DMAEA : product of Kojin Co. Ltd.), N,N -dimethylaminopropyl acrylamide (DMAPAA : product of Kojin Co.
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Ltd. ), methacrylic acid (MA) and acrylic acid (AA) (reagent-grade products of Wako Pure Chemical Industries Co.
Ltd.) were passed through a column containing activated alumina in order to remove polymerization inhibitors and

were used without any other purifications.

CH,=C(CH,) CH,=CH CH,=C(CH,)

COOCH, COOC,H,N(CH,),  CONHC,H;N(CH,),

Figure 1. Structural formula of MMA, DMAEA and DMAPAA from the left.

2.2 Grafting of monomers

MMA, DMAEA, MA, AA or a mixture of monomers (MMA and DMAEA, or MMA and DMAPAA) were dissolved
in water. Weighed cotton fiber was mixed with the monomer solution. An aqueous solution of hydrogen peroxide (conc.
0.3 w/w%) was added to the reaction mixture, and UV light of a Toshiba high-pressure mercury lamp H400P was ir-
radiated to the reaction mixture from the distance of 10 cm. After the irradiation for 2 h, the reaction mixture was poured
into methanol, and the precipitated product was filtered off. The obtained product was washed with water and chloro-
form successively to remove homopolymers. The resulting product was dried and weighed. The apparent grafting %
was estimated from the weight increase in the product to the original fiber.

Similarly, the grafting reactions were carried out without hydrogen peroxide in the case of rayon.

2.3 Adsorption of LAS

Untreated or grafted fibers were packed in a stainless column with a size of 150 mm length and 4 mm inner diame-
ter (i.d.). The column packed with grafted fibers was connected to the LC pump, Shimadzu LC-10 AS and rinsed
with an aqueous HCI solution (concentration, 0.1 M). Consequently, an aqueous solution of LAS (typical concentration,
0.1wt.%) was passed through the column with a flow rate of 0.2-0.4 ml/min at 20 ‘C. The solution passed through
the column was collected in a glass tube at a given time by a fraction collector, Advantec SE-2120. The concentration
of LAS in the collected solution (eluent) was estimated from the absorbance at 223 nm in the UV spectroscopy us-

ing a Shimadzu UV-2200 spectrophotometer or a JASCO V-530UV/VIS spectrophotometer.

2.4 Adsorption of ammonium ion

Experiments on adsorption of ammonium ion to fibers were carried out by two methods. The first method was simi-
lar to that for LAS as described above. An aqueous ammonium ion solution was prepared from ammonium chloride
and water. The solution was passed through the column packed with fibers. The concentration of ammonium ion in the
original ammonium ion solution and the eluent was measured by an ammonia meter, Ti-900KA of Tokyo Kagaku Kenky-
usho Co. Ltd.

The second one is a batch system method as follows. Untreated or grafted rayon fabrics were immersed in an aque-
ous ammonium ion solution and the time change of the concentration of ammonium ion of the solution was measured

by the ammonia meter.
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3. Results and discussion

3.1 Adsorption of LAS

An aqueous solution of LAS was passed through a column containing various kinds of untreated fibers. Figure 2 gives
the result of the adsorption of LAS. Fibroin gave the most adsorption amount among the examined fibers. On the other
hand, wool gave the least amount although it is protein fiber similar to fibroin. This fact suggests that protein molecules
should adsorb LAS preferably because of the amphoteric property. Nevertheless, the cuticle structure of wool would pre-
vent the adsorption of LAS.

Rayon adsorbed LAS much in the second rank in the examined fibers. However, cotton did not adsorb LAS well.
As the thickness of cotton and rayon is similar to each other, the difference in the adsorption is considered to be caused

by the difference in their fiber structures.
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Figure 2. Adsorption of LAS to various untreated fibers.
Flow rate 0.4 ml/min; [LAS] 1.37 umol/ml.

If cellulose fiber is chemically modified to make a similar property to proteins, the modified materials are expected
to have a high adsorption property for LAS.

Thus, we carried out photografting cationic monomers to cellulose fiber. When a single monomer was not grafted so
much to cellulose, an addition of MMA to the reaction mixture improved the yield. Thus, the grafting of a mixture of
DMAEA and MMA or that of DMAPAA and MMA was carried out to obtain high grafting %.

Figure 3 gives the adsorption of LAS to cotton cellulose grafted with DMAPAA, a mixture of DMAPAA and MMA
or a mixture of DMAEA and MMA. MMA grafted cotton did not give any adsorption of LAS. Although the grafting
of DMAPAA to cotton was 18.0 %, the grafting of a mixture of DMAPAA with MMA (DMAPAA 80.0 v/v %) was
54.1 %. When it was postulated that DMAPAA and MMA were grafted to the cotton according to the monomer mix-
ing ratio, the grafting wt % of DMAPAA in the polymer was estimated to be 49.3 %. Thus, the monomer mixed with
MMA seems available to get high grafting % in the reaction of inactive monomers. DMAPAA grafted cotton and the
cotton grafted with a mixture of DMAPAA and MMA gave relatively high adsorption of LAS. The adsorption mecha-
nism should be due to the ionic interaction between the functional group, -CO-NH-C;3;He-[N(CH3),H]* and LAS anion.
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As DMAEA was not grafted well to cotton fiber, the mixture of DMAEA and MMA was grafted to it. However, the
DMAEA-MMA grafted cotton did not give high adsorption property for LAS. Thus, DMAPAA seems available for the
adsorption of LAS.

1.2
DMAPAA-MMA

DMAPAA

0.8}

0.6

04r

Adsorption of LAS (mmol/g-F)

DMAEA-MMA

0.2

0 s s
0 50 100 150 200

Flow Volume (ml)

Figure 3. Adsorption of LAS to cotton cellulose grafted with DMAEA-MMA
mixture (DMAEA 80 v/v%, 16.4 grafting %), DMAPAA (16.0 grafting
% and DMAPAA-MMA mixture (DMAEA 80 v/v%, 54.1 grafting %). LAS
concentration 0.1 w/w% (2.87 mM); flow rate 0.2 ml/min.

3.2 Adsorption of ammonium ion
MA grafted cotton was prepared and the adsorption of ammonium ion to the grafted cotton was examined. Figure 4
gives the adsorption of ammonium ion to the MA grafted cotton (9.50 grafting %). The saturated adsorbed amount

of LAS was estimated as 4.28 mg/g-fiber.
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Figure 4. Adsorption of ammonium ion to cotton grafted with
MA (9.50 grafting %). [NH4*] 0.01 w/w% ; flow rate 0.2 ml/min.
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AA grafted rayon was prepared and the adsorption of ammonium ion to the grafted cotton was examined. Figure 5
gives the adsorption of ammonium ion to AA grafted rayon. The method of the adsorption was carried out in a batch
system as described in the Experimental. The saturated adsorbed amount of LAS was estimated as 1.04 g/g-fiber. As
the fibers, monomers and adsorption method are different between Figure 4 and Figure 5, the direct comparison of them
is impossible. However, the adsorbed amount of ammonium ion in AA grafted rayon was extremely more than that in

MA grafted cotton. The functional group, -COOH in AA grafts is very effective for the adsorption of ammonium ion.

70

Adsorption of NH,* (mmol/g-F)

0 . . ) s .
0 20 40 60 80 100 120

Time (h)

Figure 5. Adsorption of ammonium ion to rayon grafted with AA
(40 grafting %) [NHs'lt=0 = 371 mg/l; temp. = 20 C.

4. Conclusions

The grafting of a mixture of DMAPAA and MMA to cellulose fiber was effective for the preparation of materials
which adsorb LAS in water. AA grafted rayon gave a high adsorption property for ammonium ion in water. These ad-
sorption mechanisms are considered to be due to the ionic interaction. The experimental conditions to prepare modified

fibers with more effective adsorption ability will be investigated in the future.
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s RE S TV IRETH L LEALOND., A5,
HORzfTwa»rs s [ZThTuhnokzssnr] &
WD HEADEO AR < AU, REBIZZ ORI
T¥2THA5, BloTEAZ L, ACHMOE®A
Rz Tz eny Zeid, ThalTEE3I1FEI
BHOEAME T L ChZay, 2F0, ACEKIC
B2 HCNNED S 2 FREZ RN TS TH S
EEAOLNDZDTHS, - T, HEHMERX, A
CEBICBL T, ZhaRtulTE 3 L5805
N EBIHE S 3 LTINS, SHICZORREL
T, HOHENOEHEE S0 o T s e Ltk

Wy,

3. XMROBER
PbkasEz, AT, DTO 22 HNET
%,
B 1OHMIZ, ACENRE KU HCHRBEED X
AL HANELOHINARETEZ L TH D, HIEKN
IZIZHCENES K OCHCREROXIC» 555 H
FELREDERTH 5, RIEOZLMEICBIL T,
LidxSE A, DTONSER T THRETIIL LT
%,
a1 ACUERKIE, 74TV T 4 T 4 O
e, HOBRIZH S,

INEE 2 - BCERRIE ., RS R R i R O &
e, WThE EOBRIZH 5,

a3 - AOBMETT. BRI E E
DOBRIZH B,

a4 - AoBiERE, 74TV T 4 T 4 WO
FEL, 12OV T THRETT 5,

FE2O0HMIZ, F1OHMICK > TRESNDIHS
HWLORFHORMALHZ5Z L Thb, KIHL
7= H &N B K OVE RS ORI L > TED
KO RE IO ERE A BT, HFMOHAEWR
DRFIZDNT X B IZHENT 5,

ZZTRET AECERICOVWTIE., ACEREE
ORE, BXU, HAZOWTOEZTD 2 ikir» 6k
IR

HOEMEEE. Ao OEEOET oKX E &
5 A % 72 ¥, Fenigstein, Scheier, & Buss (1975) (2
Ko ThEtdh7zLZADEDTH %, Fenigstein 6
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I2&3 e, RAOHOERIZ, <5, B &
W HRElOLHI2, ThEafiRL ThaAAICL
PEETELRVACISHEEEZMT 2 RN E LR
&L BEERRN AT R ED LS, fhgiz @ Bigg
R ACICHER AT 5 “AMACER LI1ZIX5)
TEBHLHZEZONTERS,

AWHEEHOEANZ, thE» S A5 NS AN EH
CUSHEZEPHLOZIT R, Z00, liFHORT
JESTEM LB IZHUETH D (Fenigstein, 1979) . fi
FOHZEEHL CTHOERM O FEa vy ta—L LT
W% Z & (Scheier, 1980 ; Carver & Humphries,
1981) . M7 8 % £ < ;"¢ Z & (Froming &
Carver,1981) ZERW|E SN TH D, s & OBR
ko THEINZH M TA TV 74 7 4 #EHHT
% (Cheek & Briggs,1982) & &xh 3,

—J5. RWECE# S B AL, A0 REIRED
MNP Td 5 Z & (Scheier & Carver,1976 ;
Scheier, Carver & Gibbons,1979). H% EH& DM
% X0 IEHEICHK B O T Z OFHII RN L Tid o 1
WicEEbEhnvE v Z & (Gibbons,Carver,
Scheier, & Hormuth,1979) A ERH SN TE D, fl
HLEOBRRIZK S BWHANT A TV 7 4 7 4 2
4% (Cheek & Briggs,1982) & &h3,

HAZDOWTOFEZFIZOWTUE, 2828 HCE
EDXIBEDLELTELATVREZDENS | fHA
O THER IEoVnTRE TS, vy e U
v KR - FRREER, 2007) 13, RIS et
WaMEEBEL, 208 EICHEHHA IR TS
ETRHCOWEAERET S ok h2EET 1
Eo<Adams. HCOMEAREL, IMETAT
YT AT ARHET DS Piobofb e EET 128D
HUEMmERDHSEEFL®D, ZOMAEREHL, A
Camlc BV TEREA TOWBHOIZDWTOEZ /D
MhEz  HAOBCBOMEEZ & 6 2 2HlA LTS,

Ak

Fihz
TRORAENEE ELRAM (A4H, N7

Rl ZAERCL. KO EFRREH O RIS, 0%
B, BGEICERHN T 3 XS R L 72, MIE#IE, K
1674 (95 7164, & 71514, °F 3 4F #2133
(SD=2.91) %) TdH -7, AR, 20044 2
A~3ATh-7%,

RERE

BORLD2RTICEAT2EE “AYOHE%S.
ARMOFN, HAEELT. RMEELT. EEAEELT
D7 —v. BLXO. "OOIEMER" % EDFHEE W
7o R ABIRICBIT 20 A E &2 4 4 PLE
LS aE L, 2 212dh %acubRe, B L 2208
ERTGEOREAZBEIZLELNL, HAKLIZKT
% HCERE, ACBmOMEREIcEDE, The
NERBT2HEHA& 6 HH D, 128HEMERL %,
[FEFEICELSDHTITES] ~ [£-572<KbTIEH %
W] D5 HETET A,

“BAMRL” OMOIER  HOENKG K UTE R
WiiEakiE, AWETIE "BEAEL” O 2P 5k
MATH S, MR, ZZI12iE. HAELROMEAES
TWbtEzbN5, 22T, RIEORMEREZ M
BET D728, RFROHBMHEL DEFKICHD &, [
2, RESTEA3HOLWE D d 5 &5 ]
[FAE, d-o&FEXICahs -5 [, HSH
GOEZEHFIT1I DR LnWEES | O 3HH %%
EL, WEFhe [6CEE3] ~ [dCEE 650
D 5 R ChlE &Rk 72,

TATT4T«HIRE Tl (1992) 12&37
ATVTA4TAREDS S, 7AT VT 47 4 WIS
B4 2 FRORELI0EH % 7z, [HAO4 & Hid,
HA THEOW DTH 5] [Fik, +HIcETD
ZEEFELTHS] R, B4 b ofiifd %
Lo T3] REOEA»E 5%, ERME. WM.
SHE VS HRHBBORERE L LB | £
Z2HRIUC BT B TA TV T 4 7 4 DFEIZOWTR
2D EING, [FEICK<HTEEE] ~ [£-
72X dTFEo V] OSHETHEEKRD 7,

HEBIERE BHOICOWTORGIRELHET 5
7291227z, Rosenberg (1965) D103 H D H AFE

3 Duval & Wicklund (1972) &, bhbhOFEHOEL2 I XFIE, HETH AIGA LN TH G5 Ihrhb e L,
W& DHEEHCHFEM (objective selfawareness) DIRFEE &fHiF 7z, Zh % & £ 1ZL T, Fenigstein,Schier,& Buss (1975)
3. HEIZCEOW THOEREREANE B R T ORMEOMAZE %2 “ACEREHE" &AM, 2084 ME T 2 72912 3 &6
R (self-consciousness scale) ZfERL7-& 2 A, Lil®d 2 MO HERBXM ENE ZEBHLENIIE 72D TH B, Thl
B, ThZhOACERONEN R L Z 0NEHE 872652 &, HAICBT 25 % 5 7-Mlin & BT 5 Z & 2R TFEn SR

EhTnag,
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B ORFFRR,1997), [FIEEICk<< HCidEs ]| ~ [F-
72 HTUIEL LW O5HETHERT,
FHNEEBERE HWICHU 2 EEEE2NET
B 7=IC G, G - FHE - Wi - JIRE (2003) 12
Ko TERE Nz, DPRIERE A4 IE 3 2 i 74 RS
L xNhb, WHO BIR DO OEHERHEE MM A & & 12
HHNEPEF SN Z2DTh5, 1I5HHELD KB,
[FEHICELS B TIEE] ~ [F-o7<HpTIEL K
W] 05 ETHE A RD 72,
BCHERESR - BHEERE HOBKICBT %)
N&ERES 2720, Kl (1988) 12k 2 HOEHKE
WRED “BHFER REOHEHEHW:, “BhE
#* OHEHIZ, [HAS TR ZZ L IIEPTHR
-5 TERDMTEHENT S, [MEDOANISHED S
e Té, HADOHEICHm2 > THEALEw], [&
ABARFIZNES>TEL LT BWSERH RS | k&
Thd, THHDS 5, [IO NGB 5N TE,
HAOHEIZA» > TEIILI20n] DA, EMMIE
s d Pl LCHIBRL. 63 H & MWz, [FERIC
K BTEED] ~ [F-572<bTEELH W] D5
R QEIER > NP
BCEMNEHARER Fenigstein , Scheier , &
Buss (1975) O HECEMSREMEAME T 2 REDOHA
AR (B, 1984) Th B, A, “TARECIER.
TANECERT. THENAL D3R5 EDH0
IS L, ZOREBHESNARZOEE 2R < “RNE
O, “ANACER D2/ LRI Ty
%, 21%H, [JFHICX<HTIREE2] ~ [£-57X
HTTES BN OSFETHEERD 7,
BCHBICOWTOEE HAPEDKS LEA T %
HOZDWTHE S T3 iz onT, HANDFEAN A
HEPERROMIE 2 MG 4 5 7280, A& H 5 HfF
DA S &I, TRlEBEREL, ThEh 4k
THEEERD7Z, [1.5521DILT0EDIE, X
DA/BD S BTIRES S TEH 3 A 2 R & FhE
NdH DD TIEEND, BRI T TEsT L/
B:AKZENTERDITIEEVD, 52D
ZEIZETETShTWBZLE] (2. 8710 X
LTWBDIE, XKDA/BDH>ETIEELELTT»;
A FRHRISZEAL Ui T 5 A% /B L EE & L7z
FonmnAs], [3. bk, ET,IC “AYD
H5" LS ONRFET R EB0ETH»l, 1,212
NLUTIE Al TEBLRENWSEAI[EBELnEWN
5 & B] [B] O#RNAE, 3ITRLTIE EWn] TE
Lo V] [EB6nt0n)Enni] [un

WA DB E TN TS 72,

T S

1. B9 UREDER
(11EB 26 LR FHEE DR
12HEIZOWT, BT (RT3 N~y o
Z0lig) #1T-72, & & EDMRILE KUY A
oS G5 1RK1» 50812, 2.532, 2.374, 1,102,
1.063-) » 5. 2K &AL 72, H 1K1 »
“HOBEE T B2 Jt HCENEE T
MY 428D TH-72, 612, REMEDEFENE
2D 5720, WINORETIZE AMEOM (L300
PIF) mHEZHIERL, 9 HEIZ DWW THERRA 1 #r
47 > 72 (Amos. 4.0% fEFT) . &5 H. x5, =29.524,
p =.288, GFI =.961 , AGFI = .933 , CFI = .988 ,
RMSEA=.029T&» 1, +HICEOEAE AR 67z,
AIC=67.524T& > 7= (Table 1), W7EX ¥ DB
FREUT r=.005Tdh > 72,

Table1 B9 UREOHESENWEFIFER (Amos
4.01C & > TH#E)

[ Ffi i

HH S5
1 1
[BSEHREF]
B OREN) & e KBRS E e 5 &5 |
WANAEZLER S THIZ, .802 0 .643
aﬁfﬁg;;ﬁ:&%%ﬁ%:&én%n%b 749 0 561
Tg\b;ﬁ;ﬂ%;&:&izé;im@m: 685 0 169
oLl R EHREASTE, Eh 404 0 163
EABBOHRIZHID AND, . .
[BESEMBERT]
EADOAZRD 720 2 1F 5% 5T
WBZEEEANCH DB LD LTS, 0 727 .529
I SR

@fi%;%g?w;‘ IROZTH 5 & 0 677 458
RO Prix, BT [0 H A .
F) ObOTH S L BB, 0 .666 444
DOEZNT, SOHSTIREVESD .
ERDTNB L 0B 5. 0 431 <186
BB 5> Tnd [FA] & ADRE 5T
VB[, B h BLTOAL, 0 - 367 <135
o 743 .709
K725 5 1.837 1.751 3.588
72 5% 20.407  19.454 39,861

FHTICE < AT 2 HH O BM AR & Sl
L. Zheh, Rr4icikox, ACHBSA. A
BEABERE LT, K82k Lk, BEfERO
SEIEIX15.176 (SD=2.454) ri. HCEHESG D
SEHMEIE15.642 (SD=3.659) RiTdH -7,

ZINTNOR/RUZONT, B LOEE LT
L7z 3IHH ORI & OBt & BRET L 7245 HR. Ta-
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ble 208D Tdh -7z, FWA, WFhEHEEIED
MRS 6Nz, 22Hh 6. 2200 FRUEIR
WIhd, BOELNEOEICBET 28D ThH S L
PR S sz,

Table 2 HCEME - HCHEBEHLBMRL O
& DR

A Ak

Ficiz, REGTE RS E2HS 0

Db B ERS . oA 178
%ﬁégﬁ?%@i%ﬁm—okumB e Cgees
g, 8-k, =RICAEhBEES, 177 L 224%*

(F*5p< 001, **p< .01, *p <. 05)

RI7AFoT 1T 1 BLVOHCRIE., £EHELE DOHE
EOBKE

HAHLOD 2 X008 LT ehtﬁa&ﬁmﬁﬁb
FUHOHISHO ZhZhIicOnT, AR, I
BRI, 74 TV T4 7 4 WL, BhEFREOM
BB E R 72, 2 s, SRIEOEH M %
Totze TAT VT 4 T AWML REEIZDWTE, 12X
LT E N2, ERMEAKT S8 T3 2HER
s =720, Thzk< 8HHEZ AL TN %
BT 3ZLE L7 («=.840), HERERE X1
RICTOMRPEYTH D, SIS+ -7
(a=.839), FEAEBEI1Z 2 KT COMPATREN: &
AEEIN0, LXROCTONN—BHE+2THD
(a=.836), b s 1HTFHEAEINT
WhZEEREZ, 22T 1T TOMRERMY
52 &L U7, BHERO6EHHIZOWTEERMEIZ
+5ThHo72 («=.732),

B RIER R & OMBIBIfR % MGt L 7245513 Table 3
DD TH 72,

Table 3 HHBL & BB, SEE. 717>
TAT 4. BAEREORER

I A& TATF/TATAME B33

FICHOERE —. 602%%*  — 448%**  — 422%**  — 179*
1 B . 055 142 .185* 374

(**p< 001, **p<. 01, %p<.05)

HOCEMBRIL, HERE, & 74727+
TAMEEABEAOBRIZH D RS, 2133%F
N7z, HOBERRE., BHERLHBRIEORMGR

D, @3 EZHEehrz, £/ 74TV T4

T A& LS S HE R IEORBRAALD S
. R4 3 h 7z,

H 5 LODPEIZ I W T L 72 2 ROCIZD W, ﬁ
MRS E RS 2 £ 5 € 0, HARMTER
a%&«ﬁﬁﬁ%%ﬁoéwa%ﬁbfnto%he
Fghe KR Eh, BAE L OO BRI
W2 ZEeDTE D, FEUEPH Y 2 W7 3 RUE H
ek iz &Ezohrz,

2. MR U ER OHH

M EL O PRSI O B - FR50%12& - T
WBRE AL, ZOMAADEIZL > T, HAHEL
DRI ERETH I L L Lz, BEHOZREThORE
12861 2% AR K OEIE (%) 13 Table 4038 D
Th-oT,

Table 4 BBELOTHRESEODEAEGHEICEK
DEOZLUEH (%)

F B ik
= 1S
ACEHE - & 51 (30.5) : HH #F 32 (19.2) : HLEF
A CiEAHE - I 31 (18.6) : LH k¥ 46 (27.5) © LL#F

ZORFEMAERE L, AEERERG N, SiEEAE
ML HOREERSE S FANBE RS, AN E O
i), BLO, HOBICBET 2 HHORADEE Z
NZN—FRFEAII K > TRETL 210 S EIK
1213 Tukey % W 72,

#iRiETable 5 DMEND TH 7=, HLBIZDNTO
B TAl 503 3w ofmtE4s48E L
TEAEAL L7, SEERIIE, OB EkT 5 &
ZARKILLTH D,

B, SERRIC OV TR, HEEAIEO B KA
OB EL G 2 Tz, HCEAROFLE 23
CTh3HAICIE. ACRHEESEN 2B KD
NENKDI ThHo72, ARTIE L7,

R E RS IC OV TE, Ao S < b
WG PMER O AR S MK . H AR
FWEAITIIHOENEOFE I X & F A hisn
LWz, ANACERKIZOW TR, ACEAKS B
OB & IO A IR S A RAMES . Whe R
E IR T LD EL . WAECEAICRER
MBAEL To> Tz,

4 HOERVZIZOWTR, ERTFESY vy 2 ZRNRIC & 2RI E T, fERI 0 O 2R A L 72, & T RRED
R, FARE O « =. 848, AMEACE#H « =.882TH 0, BTN 3 Thd -7
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Table 5 BA/RUEROHEEICLZ ECEIHES SVACHOBERADE a)

P Lt A X B

HH HL LH LL Fi BetHE
EReAndi (268(;;1) (256;08) (3:3847) (3:4200) F(3,153)=18.686*** HL HH<LL,LH***
SERRI& (2%874> (2248890> (SSB%E)) (2;1%7) F(3.152) =15, 544*** HL HH<LL,LH***
FAMY B (5 ;2%% (4;4782) (5 '828501) é&g F(3,152) =6, 138** HL<HH,LH**
Lfrceceas Gy oo 0 Gy PO =108 s
2. BB Ciso) oo i) Cogy ~ Foam=3.10" HL<LL, HH
S ATORS Cono Caon o) ot Fe19=1811 ns.
(x**p<<.001,**p<.01,*p<.05)
D FAN OB AT 50 3 T CH 5. IS EERETH 5.
HOBIZOW T, BCENE - g CmEERILC MNUBENS, AREEIAONE 720, HOfL b
EROIGA D 2V HICEWGAICHBEOACD H 0 F RT [RYOABNEINIZHE] L T2ECHEIE
ELT (R E Ldgo BB sr] Tlda < [k WZ ERRHE WA S, ThiE, [FRIKICELTSH

LS 2] AESMEAAS Nz, FRHCHCE
RO ANBNHELEDENFETH 572, [AYD
E%ﬁ%%a%5mHﬁTéTééﬁﬁnu#10
DZEMTELZONRNR] 12T, FHlIC
RROEIHR S NG 572,

ONT, BHMORHAILELR T T2, &
75 pifid & R HEL L 722 5 7 % Figure 1IZ/RT,

me1 BORULEHRICE T2, BERE. 18
. BECE#. HCHOEREELER

WEEE

BE=3

06 - o SatARE 2 E

04 - 4 I BANEDES
H ﬁ I NfATHTEs

:: DEHICE{L

BALOES

[ i

HHE¥ HL#¥ LHEF LLE¥

EICEE - B ORI c s A (HH #F)
F. BECER - ANECEROThICBW T8/
MAEL . HEOWHEIZMEAWARS &, fthE O,
i XIS L AR SHOAREL TWADTIEANnrL
FiboNh5, HERWE, FREEISHI0, Z
ORFEL AU DO TR RIKICEN T2 H 0 % HE
DL LTnpZ L&t L. bz 5HC%
EDDLZ LIPS 2D TRAVLLEZEZ LN
%, HH#HE, B UEAAESORETH 528, il
1D20FEZ#ROFTOEHITRENDTHS, L

7] BB TEEZEAHFEFEL TS LI D
Nb, LA, [1DIZED L BV &0 ) Eilkn
HbOENGE, [EINITH2ANMOADEHEL -
W] #RDSEFEE N, DD REFHSEL ZENT
WB5DhE LN,

H CGE AR 2 G < B OB R 2 KA (HL
TE) 13, WM& Lo AR VWEZERDTHWBIZE
b 6g, RMECERE R EIKOOBREHE WA
%, HERNE, FEELIK<. BEDOL & Ll L
AN EREREOEVI EEA KIS D, T
AF VT 4T 4 B E UCHR 5 2 L vl hE e I
LfgEh 5,

H CGE AR A < B Bk A m A (LH
) . AMBECEEMEKS BECER A SN L
6, NZEIRLGhTWERIcEobhy, AL
MEAITENTETCWIHTHEIEELONS, H
WRE, FEEE S, BOEAXNZE L A2 5 8 HE
W R CE T3 X Th b, AOHERICE
T HACIKAEAI ZEEBLATOHAHTHD, H
IR, HOFEREZ RSB LA THAHE VWA K
5. ZOFBMOFRZHOABELIE, F v TIERA
ETREEEINLARIHEDS T ONEEDEERL
ha,

H CE A - BRI IS (LLBE)
3. HH#F& TRk, FICZ L2 5 0 &2 HCOM
ME LT3, 7228 HH B & - T H BRI 3 1R
AEL . FCANBECEESMENZ AR TH 5,
ZORHE, ARBHANE S oM B H &0 Eikh

SIIMEREINTED, BAICEWMEL T15, F7z,
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L% I DIZED S Z L EROTOEVDT, Wi
A, HOICZZDORWEZHERELATHS D
h3, ZOX5 RREDEX, AHHELE LMD S
BREENLITH B,

LLEADZL 3FTVThE, o120 “HAHE
L” 2L TCWBHTHEEEL6NEH, ZOHHE
LIZED LS kHOE#AE->T0anIck->T, %
DEEIEHTHEZ b A ENT,

EZBRBLVUSHOEE

AR TR, BUE “AAHELT. “BEL” LS5
BETLHALN TV % "HONDEAK", “H
CHER" O 28» 5 &5 2, ZhEhOORHY
BLXOZI»6R/RONFHORBIZ OV THRETL
72,

9. MU “BOHL" LXENBEDTHHT
&, HONDOE#EDO & 0 HiZk > T, ZO0LEIRIEX
REL B LB epmnEhlz, Th&b, HLCL “H
BHEL” LI BETHEMENTOBAINETH T
. BAHELIAHOWE NS REZE LD, ED kK
I BBBIZDONWTEDLNTOIHEFHELTH D7 %
L0 LS, ZOSEDE % WD TS E
BEBR SN,

Z LT, BAHELEVB IR, Riciz&50,
[Bo&pRichnd] v Eun, A&
MO H 27255 ] LS EWERbHEEDT
Hb, TZTHEVERDONS “HMSEVWR &
E, B2 EE LR ICENS K5 % I fiE
THHH, 2720, "HOEMK & "AChER
W OMABDEIZ LB HHORBEUBI T 2 5564 5
Z. ROFZE > TN Z>TEDOEBEESIT S &
ITHBHIENREINTZ,

F o6 L QAN X 5 F 8RN 5 K OSE & O
EIEELAZEZA, wWihd, LHEF (“HCENRS
MXHECRHHES" OflAaADbE, LUFE). LLE,
HHEf. HLEOIRIZE 2 - 72, B8R0, iFEIZhhd
RO TOHEBEL TlEH > T, ACHENEA F
Izl %3, 2%0, 2Z260EKNEITEIA
Sh WA, & LA ZOROCEUSEO faN &
HATLESIXDITHEZENIPNZ S, [,
TR (RS O < S E COE R A S T b 2
Lt aEZEioNn&S, HEICBWT, FHETAVE
U, HAClfEA W E B K C A Z&h, A
NOEMEE G 7256 L, HAR U 200 2 s &
T D2 Lk, Thand o, LLI#HO LH

BHCRSERERL HBEERE N S ThH 5. A
RKOFIZWSEND LD T EH, REL ERIRED
1 DO AD»E Lk,

Sk, AR TR O hZZRRA, RO kN E
RFRYVTEHREED LS BRHME L DDONIZDN
T, BEIn#EehsL25Th%,

o, ZI2THhHEIENTH BH. HAELICET
BUTDX> 57Tk 2 METE S,

DOHHEIZE T 3 ARG OIK & RFFEOME X A3,
HOEMEE WS B TAESHRLOE > T EE 725
T, @ ZHh56, ERIMS20BCHEATS 2 &
THRAICEREPLHEEE EE E > T, @5
12, HAEL 2179 HORFEO PO, HCENEA
bHOIANEMHL &, do L FEHITAD 2L
I, HWMIZ2 A5 &5 BABHEL 7w 2B S h
5551245, @Z LT, FHEEHERNE» 551
MEENDZLIZE->T, HABR LD T
%, ZOBAIZE. ACHBOARENGAEID .
SRR BRI TN 3 2 20, M idEny
REIZLLEEHS5TVE, OLDRELZZRELDS S
Iy ke 2RItk -T, DD, BUE
ERCHEREME T EEohsZ L2k -7, AT
NOEMESE T, BOESHELEE S,

DX B A I NIk T, RAF, HELAZ
A, HEERT VRO TIEAENWES S H,

ZOBE, HEHL 2w, ACHBENOBITTH
%, HOESEROEORE 2613, FricE k=R
WEBRAH B EEZLNDZDIFAMECERTH -
7z, AHCOE#RE VW ->TE, 6 A6h5HCHANK
3. e bAAMELOEDbY DR TR Ehiz& Z
AEREVNTHAH, 22, "HAMBAIZE S D
NT2DNXUA D", "B OVTDI b EICH
DB D" BENECANTRE E DOANECERD S
A, BOA2 L6 A2 5 FRE LTESE L DOIMAAD
NI B 2fHE TH 5. ZHUISHLT “LIFLIE,
HAaOLERLES 357, "B, ABES %R
DHLHERBNENEIIILTNE L 2EHED
FWESTREZ OB ECEMOGAIZ, i#HTidx
W R BENE LS AL FERELTHE IS, B
G EASBEO ZOMES, "B L" O %
WEDITE KL >THBEDOTIEEVWAEEZLN
%

&5 A A, SO TRERZEORE LT > T
Bod, kit ut 2% L5 2 B I3 ARRET 232
PlhDb, ThESHROFPETH S,
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Analyses of English error gravity: Discrepancies
between Japan's University students and their na-
tive and non-native English-speaking teachers
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This project has given me an opportunity to investigate how students and
teachers approach the evaluation of student listening skills via an in-class
dictation quiz. Students and teachers were recruited from Ibaraki Univer-
sity, the Miyagi University of Education, Fukushima University, and the
Fukushima National College of Technology. In response to concerns raised
in earlier research on second language evaluation, dictation, and error
gravity, I designed a quiz that consists of a series of sequential instruc-
tions that creates its own situated listening context as it progresses, one
which thereby approaches that of naturally occurring discourse.

The study compares 183 university students' and five professors' evalu-
ations of student dictation responses. After completing the quiz, students
were first asked to exchange papers,then to mark each question on a 0-
5 point scale; teachers later collected all papers and assigned final marks
on the same scale. The non-native speaking professors in this study did
not evaluate their student errors significantly more harshly (t=0.582,p<
0.05) than native-speaking professors, a finding that conflicts with many

(though not all) previous studies. While the scale of this project was
not large enough to determine evaluation patterns conclusively, it sug-
gests that evaluative gaps between entire populations of native and non-
native-speaking teachers may not be significant.

While I had originally expected teachers to be more lenient than their
students (based on a pilot project last year), the teachers involved in
this experiment tended to mark papers an average of 10.3% more severely
than their own students. Student and teacher rankings of quiz questions
according to difficulty corresponded remarkably well, and teachers and
students in fact gave identical marks on 54.33% of all individual questions.
Despite these apparently similar approaches to marking, however, error
evaluations from the two groups diverged significantly on the more chal-
lenging questions. Inversely put, there were few gaps between student
and teacher conceptions of what constitutes an acceptable response on
those questions that were relatively easy. But the harder the questions
became, the more likely teachers were apt to deduct more marks than
their students for the same errors.

This study could be expanded upon and improved in future research in

the following ways :

1) steps could be taken to ensure that teachers do not see marks given
by students, and are therefore definitely not influenced by them in their
own evaluations ;

2) the study could also include the evaluations of non-teaching native
English speakers, the ostensible "target receivers' of students' English
output ;

3) different teachers could be asked to mark the same results, or a
sample of these results from classes other than those they teach (sam-
ples could be scanned, and other evaluators' marks deleted) ;

4) one could also address concerns raised by Stig Johansson in the 1970
s, that "[future] studies should investigate not only how receivers re-
act to particular cases of deviance but also why they react in the way
they do." (Studies of Error Gravity, p.72)

5) more information could be collected on the academic backgrounds
of student evaluators, who in this study were anonymous ;

6) finally, the fundamental question remains as to whether an evaluation
of student language ability should be considered interval-based data
(measurable on a scale of equal intervals and subject to parametric
statistical tests) or ordinal (or a ranking, and therefore best analysed
with non-parametric tests).

The preliminary results of this project have been summarised and sub-
mitted to the presentation screening committee of the Japan Association
for Language Teaching or JALT (2ES#EAEF2). The conference is
scheduled to be held in Tokyo in November 2008.
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KANNO International Journal of Ap-
plied Electromagnetics in Materials
Vol. 25,No. 1 —4,pp. 119—125 2007.5

Investigation of efficiency of a parallel
duct-type energy conversion device util-
izing a magnetic fluid Kunio SHIMADA
International Journal of Applied Electro-
magnetics in Materials Vol. 25,No.1 —4,
pp.113—117 2007.5

MR fluid damper composed of different
size of particles Hideto KANNO,Junji
OGAWA International Journal of Ap-
plied Electromagnetics in Materials Vol. 25,
No.1 —4,pp.109—112 2007.5

T B9 5 51 L WOBSBE MR AR 2 Fu
7a—LERY Y YIOME BER
e, A EEK H A B 25
Vol. 7,No2,pp. 168—176 2007.6
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Manufacturing Engineering Vol. 23,No2,
pp. 91—94 2007.8
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A New Float-Polishing Technique with
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pound Fluid Yoshio MATUO, Keita
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national Journal of Abrasive Technology
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Research on new float polishing tech-
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Yoshio MATSUO, Keita YAMAMOTO
and Yaoyang ZHENG International
Journal of Computational Materials Sci-
ence and Surface Engineering Vol. 1,No.
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Fundamental performance of magnetic
compound fluid polishing liquid in con-
tact-free polishing of metal surface

T.Furuya,Y.Wu,M.Nomura,K.Yamamoto
Journal of Materials Processing Technol-
ogy Vol. 201 ,pp. 536—541 2008. 3

Haptic sensor utilizing MCF rubber,
Yaoyang ZHENG Proceedings of In-
ternational Conference on Advanced
Technology in Experimental Mechanics
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Influence of magnetic field distribution
on inner tube walls polishing using mag-
netic compound fluid Hitoshi NISHIDA,
Yasushi IDO, Proceedings of 13th In-
ternational Symposium on Applied Elec-
tromagnetics and Mechanics pp.195—
196 2007.9

Vibration properties of a coupled system
of a magnetic fluid layer and a magnetic
rubber membrane Yasushi IDO,To-
moya YAMADA Proceedings of 13th
International Symposium on Applied Elec-
tromagnetics and Mechanics pp. 285—
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Temperature sensitive rubber utilizing
MCF (magnetic compound fluid)
Yaoyang ZHENG and Yasushi IDO
Proceedings of 13th International Sym-
posium on Applied Electromagnetics and
Mechanics pp. 287—288 2007.9
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MCF, International Conference on
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fluid) 11th International Conference
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on inner tube walls polishing using mag-
netic compound fluid 13th Interna-
tional Symposium on Applied Electromag-
netics and Mechanics B7 XV 7
2007.9
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PR 2007.9 Daisuke Sugimori The 13th Sym-
Haptic sensor utilizing MCF rubber bf)sium' of Young Asian Biochemical En-

. gineers' Community (YABEC2007)
International Conference on Adavanced . .
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Purification, characterization, and gene
cloning of sphingomyelinase C from
Streptomyces griseocarneus NBRC13471
Daisuke Sugimori Enzyme Engineer-
ing XIX [®Harrison Hot Springs, BC,

Canada 2007.9
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Coupling Preconcentration System for
Polycyclic Aromatic Hydrocarbons prior
to High Performance Liquid Chromatog-
raphy with Fluorescence Detector
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Preconcentration Coupling System for
Chromatographic Techniques and Its Ap-
plication to Environmental Pollutants

Asia Young Analytical Chemist Session
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Angle-resolved analysis of magnetic hys-
teresis for micro-magnetic clustrers with
local deformations K.Yamaguchi, K.
Suzuki,O.Nittono,T.Takagi & K.Yamada
Physica B,, 403 354—359 2008
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mani R.R. Hydrological Processes
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of gross primary production by combin-
ing MODIS and AmeriFlux data through
Support Vector Machine approach
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H. Michaelis A.R.,Votava P.,Zhu A.X.,
Huete A.R.,Running S.W.Nemani R.R.
Remote Sensing of Environment 110,
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Objective refinements to a diagnostic ter-
restrial biosphere model using satellite
data: North America carbon and water
cycle simulations AGU Fall Meeting
[®San Francisco 2007.12
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Detection of Defluvicoccus-related Glyco-
gen - accumulating Organisms in En-
hanced Biological Phosphorus Removal

Processes T.Kondo,Y.Ebie,S. Tsuneda
Microbes and Environments 22 (2)
2007

Analysis of the Characteristics of CH4
and N,O Emission in the Bench-scale
Lagoon System T.Kuwabara,Y.Kimo-
chi,K-Q Xu,M.Matsumura Japanese

Journal of Water Treatment Biology 43
(2) 2007

Stability and dynamical behavior in a lake-
model and implications for regime shifts
in real lakes T.Amemiya, T.Eno-
moto, A.G.Rossberg, T.Yamamoto, K.
Itoh Ecological Modelling 206

(1—2) 2007
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Analysis of the Characteristics of CH.
and N:O Emission in the Bench-scale
Lagoon System T.Kuwabara,Y.Kimo-
chi,K-Q Xu,M.Matsumura Japanese

Journal of Water Treatment Biology 43
(2) 2007

Evaluation of the Role of the Aquatic
Plants in Floating Type Edible Aquatic
Plant Purification System T.Kuwabara,

M.Matsumura, N Hayashi, K-Q Xu
Japanese Journal of Water Treatment
Biology 43 (2) 2007

Degradation of the Cyanobacterial Hepa-
totoxin Microcystin by Bacteria Isolated
from a Monoxenic Culture of the Flag-
ellate Monas guttula N.Fujimoto,N.
Ohno,K.Tanaka,I.Narahara,A.Ohnishi,M.
Suzuki, N.Iwami, M . Mizuochi Japa-
nese Journal of Water Treatment Biol-
ogy 43 (2) 2007
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Analysis of the Relationship between Am-
monia Oxidizing Bacterial Populations
and Nitrification Efficiency in Full-Scale
Advanced Johkasou Using Different
Structured Carriers by Real-Time PCR

G.Nakagawa,Y.Ebie,S. Tsuneda,M.Matsu-
mura,K-Q Xu Japanese Journal of
Water Treatment Biology 43 (3) 2007

Nitrification of landfill leachate using im-
mobilized nitrifying bacteria at low tem-

peratures K.Isaka,S.Yoshie, T.Sumino,
S.Tsuneda Biochemical Engineering
Journal 37 2007

M K 2 WA REA R 0 it 1 2 I T ik

BHROME  HpfsE, ERMGT R
S HAKALBEAE Y 258 43

(4) 2007

Use of real-time PCR to examine the re-
lationship between ammonia oxidizing
bacterial populations and nitrogen re-
moval efficiency in a small decentralized
treatment system 'Johkasou' G.Nak-
agawa,Y.Ebie,S. Tsuneda,M.Matsumura

Wat.Sci.and Technol. 55 (7) 2007

Influence of plant species and wastewau-
ter strength on constructed wetland
methane emissions and associated micro-
bial populations Y-H Wang,R.Inamori,
H-N Kong,K-Q Xu,T.Kondo,]-X Zhang

Ecological Engineering 32 2008

Nitrous oxide emission from polyculture
constructed wetlands: Effect of plant spe-
cies Y-H Wang,R.Inamori,H-N Kong,
K-Q Xu,T.Kondo,J-X Zhang Environ-
mental pollution 152 2008
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New Probes and Autofluorescence Ob-
servation that Distinguish aach Subgroup
of Defluvicoccus-Relative G-Bacteria in
a Wastewater Treatment Process
American Society for Microbiology Gen-
eral 107th Meeting B Toronto
2007.5

Identification of Bacterial Population In-
volved in the Methane Oxidation-Coupled
Nitrate Depletion under Oxygen-Limited
Conditions by Using Stable-Isotope Prob-
ing American Society for Microbiol-
ogy General 107th Meeting [®Toronto

2007.5

Evaluation of constructed wetland system
with multiple aquatic plant Interna-
tional Conference on Multi Functions
of Wetland Systems [®Padova 2007.6

Present Conditions of Water Resources
and the Trends of Preservation Restora-
tion Counter-measures Symposium
on Water Pollution Control and Restora-
tion Techniques of Lake Dianchi and In-
ternational Symposium on Eutrophication
Control and Management of Lake Erhai
AP N 2007.8

Countermeasures on Eutrophication and
Global Warming using Aquatic plant

Symposium on Water Pollution Control
and Restoration Techniques of Lake Di-
anchi and International Symposium on
Eutrophication Control and Management
of Lake Erhai B KPH 2007.8

A Two-Stage Process for High-Rate Hy-
drogen and Methane Production from
Food Waste 11t World Congress on
Anaerobic Digestion [®|Brisbane
2007.9

Slanted Soil Chamber Systems as a De-
centralized Gray Water Treatment

The 5% International Symposium on Sus-
tainable Sanitation [®Tokyo 2007.9

Effects of Operational Conditions on the
Performance of Gray Water Treatment
by Slanted Soil Chamber System The
5t International Symposium on Sustain-
able Sanitation [RTokyo 2007.9
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Characterization of the Microbial Com-
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Strategy on Preservation and Restoration
of East Asian Lakes for Eco-Sound Water
Environment Establishment

7% Workshop on TEMM agreed Fresh
Water (Lakes and Marshes) Pollution
Control Project MToyama 2007.11

Comparison of Different Typical Con-
structed Wetlands on Domestic Waste-
water Treatment under Low C/N Ratio
Loading and Their Potential GHG Emis-
sions 7 Workshop on TEMM
agreed Fresh Water (Lakes and Marshes)
Pollution Control Project [RToyama
2007.11

Functional analysis in decentralized do-
mestic wastewater treatment system
"Tohkasou" for prevention eutrophication
7th Workshop on TEMM agreed Fresh
Water (Lakes and Marshes) Pollution
Control Project RToyama 2007.11

Field and lab experiment of slanted soil
chamber system as a decentralized gray
water treatment The 5% International
Symposium on Southeast Asian Water
Environment [®Chiang Mai  2007.11

Effects of circulation ratio in domestic
wastewater and disposer wastewater
treatment Johkasou 8™ TWA Special-
ized Conference on Small Water and
Wastewater Systems (SWWS) and 2nd
IWA Specialized Conference on Decen-
tralized Water and Wastewater Interna-
tional Network (DEWSIN) [Coimba-
tore 2008. 2

Recovery Oriented Phosphorus Adsorp-
tion Process in Decentralized Advanced
Johkasou 8th TWA Specialized Confer-
ence on Small Water and Wastewater
Systems (SWWS) and 2nd IWA Special-
ized Conference on Decentralized Water
and Wastewater International Network
(DEWSIN) [®Coimbatore 2008. 2

Treatment Characteristics of Domestic
Wastewater by Four Different Con-
structed Wetlands and Its Emissions of
Greenhouse Gases #4210 H A 7K B
Byt RaLE 2008. 3
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