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(2)7371 A9l A7k, A7l & AEEAS AHUkeE SAlel Ee a0 Aol sk eAdE TS
= (Dol 71AE By,

Lo

@Y Falk BEE P, A7 ok R ) wod AEEAE WA ¥Ae sk

(1 == (@0 71[E WUH.

DAAEH ] ARl QlolA, 7] ofAE HE AR Hrbsta, A7l &2k AEEAES =AM
o HZleh= #AHe THskE (D) WA (3) FelA o= skl 7" Hd.

yigel g7

Bowye] osh|, g AskA R RN TS 1 Q9 2P, TE FREEPL 5 1 9
o olToAr opAlsh, WA E: fU0AS Zed AESAE FeFoEd A YRS X
#Hoz oA¥ + vk

wigs HAJsp7] e AT UE

sl E wgel ANYHE AWsAW, olFe] B wye] @HHE e okl

Boowgel B FACKRE AR oAwe, 2Ael ok 2 Zehdl AEEA(sline
controli)E WEFOEM A9 vARE AEHom oAkt el

s AEEAE A B2 #7A Tl o= AelyEt= Fov, AdASOREMFEA)S dERd
7158 THlEke EYd AEEA A=, FHESTH

A ,
Aol EWA AT F Atk T mE g9 Lokl AEBAE, oF FelA on 3

Unks Abgsidets i s AMgsidets .

71419 &8l AEEARZAE, 5EsA dA-HA gAY 2N (chloramine),  HEFoMW
(bromamine), H.E3} ¢FWH (ammonium bromide)¥  Fo}d A4k YEH (sodium hypochlorite)@}o] wH3-%&
Fgad R EI  2old Aty HHS-E B 2RI (bromosulfamic acid) 59 1F T 2F  o]Ao]

9
HoFH. £ BEsS R AotdA HEFEHY] wheEe 5dEd2e] JiAIEe Sl
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F71Ae e HEEAEAE, S5HsA EHA AR 2 2-tHER-3-UEHRIRI| ol =(2,2-
dibromo-3-nitrilopropionamide)(DBNPA), 2,2-T]H 2R -2-UE 2] E+-&(2,2-dibromo-2-nitroethanol)(DBNE),
2-BEH-2-UER-1 3-Z 2] -2 (2-bromo-2-nitro-1,3-propanediol ) (BNP), QS EEIEH S| =
(orthophthalaldehyde) (OPA), FF =243 = (glutaraldehyde), 4,5-t)F22-1,2-t g &-3-2 (T g
<)(4,5-dichloro-1,2-dithiolane-3-on(dithiol)), 1,4-H]2=(B.2Xo}HEA])-2-F-Hl(1,4-bis(bromoacetoxy)-
2-butene), 1,2-H]|A(BEZREOFAEA])NE(1,2-bis(bromoacetoxy)ethane), 2-WE-4-o]&Eo}ZE#-3-2(2-
methyl-4-isothiazoline-3-on) ®+ I F%9, 5-F22-2-ME-4-0]LE|o}EH-3-2(5-chloro-2-methyl-
4-isothiazoline-3-on) ¥¥& I &9, 4,5-UF2F-2-28-4-0o]LE|o}Z#-3-2(4,5-dichloro-2-octyl-
4-isothiazoline-3-on), 1,2-"WlZo]A4E]o}Z#H-3-2(1,2-benzoisothiazoline-3-on), W& AH]~E]Q AJo}r|o]
E (methylenebisthiocyanate), 9IAIB 2R v Y& E (hexabromodimethylsulfone), 3,3,4,4-HEZZZZHE
Bl =2 E 2 3-1,1-t] A =(3,3,4,4-tetrachlorotetrahydrothiophene-1, 1-dioxide), fZ22Z824
(dichloroglyoxime), 1-B2X-3-F22-5 5-tJuE 3| GE2(1-bromo-3-chloro-5,5-dimethylhydantoin), El
Eg 7 A-3| EE2AYE-EA T F-HH 0] E (tetrakis-hydroxymethyl-phosphonium-sulfate) ¢ 1% ZEE& 2

-
zF o¥e 5 & v

Eodygxse . HEoA e f71A9 & HEEAIZE AgzEbge] 943wk ddk £k (1] A
59 E5(flock))el FAHo WEH &¥d uUFe HAES FTEISA AAT 5 gle Ao Feh
SHiTh. o7l 2 welNE EEke) AESASH A 24 oS ARSI

2 dgox  ARSSHE A, Gad AbskAl 2 &34(sulfamic acid) 2 I 99 x=F, EE
F22&F A (chlorosulfamic acid) £& I @oZ o|FAX. olE2, F#HYY FAHAS JAIH
obgd 7HE &Eijlel FAHUHE &9 T HAES EUNE AL ERWEKS)E  Edlste
7150 etk ol wEr wWE&EH &}l AEEAVE AR AHIEHA ol mAES A
A71 wWEZdd, HAE Al ffo] FHHE AoeR FHHEY. E Y] 2HY SEEEFAS o
= duks ARgedEtE 3, g AgsiudgE Frh.

AaA A L EWE Ee O de x2Fe, EHRAL] AAE Zeldgz £ pAHoR
%27 A ArsAeld Sws dom Mg, AFY, HWA, Bl o

Houlgdsle Aeldadt EE a9, o wgrdsbls Aoleladt UEge)

R = R
o Aeldad GEFoRAE, dwdom §EHD b 1% AP GEFS AET S otk

=3 Ev O 92, Suspl @AHA gen dE Sw a¥il, et gRE o Frh
e s=e K (hydrazine) ¥ #o]  fFol ofyEh Aol wxu

a7 AbstAlel FadRe, EEt 2 e FRNEL, Evlmoll)E (A AshAle] fEY
2) (o ® a0 el 201~1:5, wEAlE 2:1~1029) o] wigkHSth. Y2 AbshA<)
fFadRERs AL, JIS K010l FAF AFda Sl ojste] A= Fieltt.

&7

oAl B ehdl AEEAS A JsomRE ohlel Arhs, ekl AEEAY A7k HA (W)
of E: 3 AGD s glol uldAsith ool ueh ekl gAel oAl mr AAwde ¥
A7h AdAEel olFoixy] W], Zeldl AEEAS Awagc] AkaA wANHs A, tw o

Al WAL el AESBAC Awnk F(eldun Fd.
A7kl skl A, BAL ek A, AwAL el wgEA g FaAd A® £
dE SW oAl Wt ed AEge Arkwdk Aol olfelA: Ae, ok A A%
sebgl AEBA AR ALSFE(RA)  HGRR ohle, oflel Arbgast Lehd AEEA
Whgann A9 FRACEEE) BYE EFgEn,

Bl AESAL WAt SUsbl 4HA gt ow B oddel e, Huhd

_/é\_ E i =
a7t dEE gaol okl W Lo AEEAE Avles FAL Pt Aol wgdad. o
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web et gAE ARA mE msHoR da® £ At FdS wudAE, e gt @
B gael AANWAE Ao Sedel Adsel aeHom IAE AASE Aol ojud
Av, Bowgddt EEHA gFaAAAZL sbssd. ® Lo gae FEe mEe pyel we
sw #uh

sohg) gast sy A FAE 54T £ oAb A%, w99 6 2gE) Ae Aa
EE R CHE Aksa, e gest wAe] A Aal Lo AEEAE At
Aol wiAst, ool wme Zuhe FAE AEHoE od¥¥ F v

woowel  wpge,  AXAMGERINS  FAd fleld,  oHlE W= AT (ulp Kl
Ahsta, o) AESAE ZAAWRA AtE FAS st AR dgdst. Bz A3
B PGP FUl ol ekgle]l s/ AAW, o/l kAt AbpoEM el 9
Hol oAlfel 1 HF(2AAMEZ mFFHA W Lok fel AaEn. 1 A% 2AAY &
9l AEEAE ERHow A8 WARS AT F dvh = AXEwe] Sl gloldel o
AR Zere AESAS AbEE ol @REA et

opl W et AEEAl] @S, Sl @4HA %om 47 0.2~50mg/Leld Er. Lo
o AEBAC] H@ ofAe]l Al wEw Sl @gEA ghow 99/1~5/95(AFu)elw  Fuh,
E=g zee) ool Ax Feo ggel wel e AAsl wdsteE o dF 59 &9
9 geel AmAt FANRE A9, s A=A AR EE W Lddum Geqom
Aagel WHHA @] wWEel, oo WY mE= mes b AeE W o w7
ol wEe AN iAol Al wEs AU
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<A A o 1>

W7ol 3mmel A38]d(vinyl chloride)® AFE HFHE 35T FF2(HEAE) A ZSIAAH HE
ata, o7l WA () E 8mL/®e Uom EFHAAT. FFEF L A(glucose) 2g, AR E  0.35g,
Q12 2ZHE 0.7g, UARSFAZIE 0.3g, FlaulE74d 0.05gS EEA(REHE)S EE 10l
SaAATE. o] &do] pH7Y  0.5M QlAMEEN  100mL, FOoBRA E=FPXEIEMAL WE(EK)E
EFACA sl 107/ml ol e]l EE(WE)E HES ARMEEF AL A WA= Agdt
Fok. FrHO E=Fo YARES A3l ®ld Yelde AAE HE § AEE dd, 4Az3F A
b2 AAZE AX L AlelER AAE H7FSIIUE.

74 Fo FHE AYel ZgA FE  10eme Zold (Y LHgyde wW¥o=w  gholar,  ImLe
QAR BANAAN  Zabee] ATPESE SAsgith. o AaE Elol uehdin. = ATPZ
5ol Hldlske ZHol ddHA 9t
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¥ 1
- Soie AE=R
C?i;g o =c | ATP(RLU)
(mg/L)
AA0 1 3 DBNE 3 9. 3603
SN0 2 3 e 3 1. 2E+04
SN0 3 3 OPA 3 9. TE+04
BImol 1 3 - - 1. 5E+06
B0 2 ] - - 3. 1605
Bl 3 - DBNE 8 9. 8E+04
B0l 4 . e 8 7. 2E+04
B0l 5 - OPA 8 9. 5E+05
Pl - - - 9. 8B+06

OPA : S EZEZEAY 3T

Elol YehgE kel Feo] FERZEIA 2 EEd HNEEAE WL @7\101]1~3°ﬂ’\1—‘£— o At
S ARES vade] Hlte]  HyE FEo] Welm B sty AP & H#E dASA AAAA
T U, EEd FERAYAE 2gHoR ¥ 4 A" AL L

<21 1) 2>

EFLAE AA (A= MAl(machine)o] Ak F3 SEEd(FAANS UEHE SEYo2A, Fol2
v e wES At o2 Y EEE B3I £ Y0+ Methylobacterium sp. (W& ZuHe| 2]
& 2IAR)E BFEAAe  wixdlA 30T, 2dzZtl HAAHA wlgsted, FAaNe wAE EES
ARk, o] EH=E "HHFR AASIA, 2HE(stirrer)dl 9Ete] st uA HE& AU, o]
A 55 pH7e]l  1/150 M 1bgkEdel  FEARAAA AFEAS AAT. o] A@Ae  F2e YEhE
AAE H7Fste] 30TelA 2A2F JSAIZ Fol, FA] o}3iks 200mg/L H7Fste]l AAE EHAIRA

4. a2 Fel AEdE,

Hitdk  #27](homogenizer)o]l @il 10000rpme.&E  3E-7rol| AxA 2 g]Eto
AT AR }

;é]
o] 5 FTRFGBIMYCERTHIAEEL) A ost A Ads F2

i‘;
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Z 2
oah i gagaESTC -
(mg/L) 3 (mg/L) (CFU/mL)
A 1 10 DBNPA 7 2. 30+05
AAGH 2 10 Gt 5 6. 4E+03
AAIO] 3 10 DCG 3 5. 5E+03
HIO 1 10 - - 4. 1E+07
H w0l 2 20 - - 3. 3E+07
Hlw ol 3 - DBNPA 20 9, 6E+06
HIm O 4 ~ US4 20 3. 1E+06
H R0l 5 - DCG 20 6. 8E+06
SF I} = ~ - 4, 3E+07

aLn = 7\-_]

|3t Hlude] Hgt FFE FASA HAEAZL S , A&
ok},

<H]nl e3>

B ZE 2 (virgin pulp)(LBKP) % E5FX(deinked pulp)(DIP)E wigsle] =FUXZS AAE= #Ald
Ae, €532 Jog ez = &Y At dASH. orldA BES dEE 87
ZFolA At HEF F8&d] WeES, EEFEZ AXxE(chest)dl 2mg/L(as Cly Wl RAFFF(RAKE))

2 83/d(H), ZAAl 2mg/L(as Clo)E 1083 FAs=E 33/d zZHzt A7k, olgA &4
A7b AR Fel Ml AZEAAT, 25 FRE WS AAR(AK silo)el wede] FAHI] A
Fata, 37 Fole kel Aslelgtm AZEE wgo] Folol sl AlFasit,

24 YEFHS  HbEES 2mg/L(as Cly, d
A BEst dREH AoldiAt UEF FE&A9 WEES 2mg/L(as Cl)E 10

%l k=

=% 35/9 747 Aetdnh. oA S wWe AdzdAel el e 3T oy
[e3] =} Ejl

oa

T &yl JEFT Aotz JEET] weEg wmdzol ng/Las Cl, U B, 2A A
smg/Lias Cl)% 3087 #Aa=% 33/ 77t @edde, 27 ot Zddle] 2w A4
a9t

olol wel AX ™S Aol glold, ZFA UEF R Aol YEFY E{e B AN
g A=

HArbetar, kg AEZAES ZAA HowHA H7h FFol ArgxE aeHowr Hgky
23 dte AE o

<A A] o] 4>

Ashd i (oxidized starch)& AT SH(gelatinization)dte]  EW Abol=Al (K sizef) 2H  ExEsE
o golA, A€z Feo Azleldo] BNPE 20mg/Le] F¥o®  dAEse] Hrlela, w=XEE 3
of BNPE 50mg/L(TH(¥) F Agtdole] oh)E 247k, 33] Frlete] ksl A& sklth. a8y

_8_



590 Axstd Farh zdse], pHl 6.5914 5.5% AstEe] FojAAEel o WE(FHE)7F Al
HAtk. o7lelA  w=@Ael HrlelE BNPE dialdte], FREEdAbe bng/L(W £ AgkEldle] o)
2 OAARE, 33 AUERE wb, opllE MM Adestel 19 Fel 6.57H4 siEstel ®EIE pEE QI

2

[0058] ool W FmeePdd 299 AESAS BEFeRA A7 P UgdE Bysn, asdo
= oREmh Qeldr: Ae ¢ 4 nh. elZe, Al el ¥EE Ledel FRELEpilol
gl A o EFAW(AFAEIE waF A%, Aswy Al Ar Ze9) AEBAL Fo
A4 Agete] WREAE AAT Aol 9% Aolgm Azt
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