CST BAE ol4d AA £dA g5d #g AT

HE . AR Aol A wlFAeF HAsE A 2 279 AYge FAN ¢
Z2% Altoln, a9 AAYEI §H BIWY ol ovx AP FE ] 8o

T BHAME "esrta AZEn. HEHAT dF AgLE Adsae €9 HE
2 ANsE HadAel 27l QY] @Ee A FF R By AaAE AAYA
o ® g BFAZ o Y’

g5522 AN HalHE SR Mgl Ay ook v Lz MFEE
ZRHojo} g5t golatA HH AAuel ARE A & F Yn”

e g44e £ pH, AR A, AT &%, g TF 4

A=, dAtel VNAA ZAE, FFE&, 4”9 27, FUIESFE, d5As, A FF,
82 ABAe 25 2 % 244 £3xF 5 BE U0 ¥ dge wen?
wetx] e A Al dFE T B9 - 33 QAo HEI dEolof &
1=

AgAA €)X E54L Hrist:s wyPoez SRF(Specific Resistance to
Filtration)”} $lth. SRFE 9+ EA4S AFH o2 Jelds wyolA T Aol o3
A8= ‘?}71‘; o] gt} 1#A FFAo] st ME CST(Capillary Suction Time)ol <]

rr

e B AToAE AAERAA WANE EaAe grdd 43 HAE g

AASLA WA, BEA, AEA TR ANE ARk A

Ae) £F, pH, BRAZ, LE 5o Wsle] WE GEHL CSTE ol §3te] St

ugkth =g SRFe| ABAAE dolEozm CSTY w44 24 Wyozd of
N4 AASA Bt

FJ tlo
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2. Al 9@ vy

21 A Aw

FAAERE FUHY FFAE Azxse G AATH, AEAE AxsE P
AAZH, AAAE AzeE S AANZTFAA EHAE AFE AL, SHARE
Hansu-Flock CT-6/112] Cationic polymerE Z ¥ <ixyo]d N-302P2 Nonionic
polymer& 8331t

2243 2y
2.2.1 SRF(Specific Resistence to Filtration) &3 %%

] A &(SRF, Specific Resistence to Filtration) 3% &7 #Fe 29
st Yk XY F ARR 9 FAE 4T ¥ Buchner funnelg AFHFA o 73
. 100 ml £AE AsAe] $& g FHo) 8 AAFoR JRHAE FEo) A
ALY df7x 7oA J2gE 15 in - HgE A GE FAFoh ojd2E AlHE 02

2 st 10 ml BAo2 AAdol dRsE AR AASAh o o4 FRo) e
g o, AFPZ A5L FUAY A3 F doo) ¥ 25T, L5 5

. ABHAE wojuo] 105 T 2o ¥ 5Az 7Ed F opAl RAE Ao 1Y
o gFe Fe”

q71M, V. = oAl Hu(ml)
p o= od9 A A4 (kg/m-sec, poise)
P = ¢ £AWN/m’, cmH0)
r = €879 Hg v AFASF(SRF, m/keg)
Rum = 94329 v A AT (m/ke)
A = d3A "3 (m)
c = 1Y¥EY F%, mg/L
o] A& 3] A ofEje} o] TAFT
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714, b = urC / 2PA* , a = RaW/PA

o) HolA Ve Vel AHRAA BAE FASHH bR 1 1EVIZRH 78 F 9
ohomed BARAS re BT 2ol T 4 sl |
r=2PA’b/MC, m/kg

2oom Vaive Pressire Cauge

o i valve

: ;E_ : 250t Vacuurm Pump
Reservoir Graduated
Filter paper ' = T |1 Cylinder 200mL]

A Flask
Fig. 2 Apparatus for the Fig. 1 Apparatus for the
evaluation of CST. evaluation of SRF.

2.2.2 CST(Capilly Suction Time)53 34

CSTEHARE 9x9 mAFd F 4 (P=15kPa)ell o3& o Ho] FUH, 4AY
9 X7} ofdo] s TEEHE ASE AT o] oA oA EdHE S
e A 547 dHT BAY e FAHAR BARFLAANTA g8 &
2129 o3do] BAHEY,

CSTZARAE 29 2014 B vl9} Zo] W 15cme| #oll MicropipetteE AH§-
o] 6mLel ANsE ¥ -’F:‘i’—l A 17A71(Sensor 1) &3 AIFE A 273A]7]
(Sensor 2)ol £33l ANE o] &Y w7x9 ARE A Aot

ZAANREY BIAE 200mLE AHEsR R, AR AT ke 7hEr] fsto H
#oll 100g9) F 4708 AFE T2 UpFoz dAF X U NEA=
Whatman NO.17 chromatography (7 cm x 9 c¢cm)

CSTol #&A e og7 2

2

(D,*— D,*)nd . 2C

t= AP X
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o 7] o) A,

3.37% 2 3%

31 SRA FH W& CSTHs)

SRAY FF 2 FUF B CSTAS S Table 1, Fig. 3 ol Yeh 4. Fig.
3 3 Table 114 Fol At vloj&Ae CST FA7t ®ol Aol& Ueli J& A
S & + Unh CST gk(sec) B5Ade wuleslnz Fig. 3& 53 <ol2A g
SHAZL vol2A REA ARG AFEHI F& ¢ = A

Table 1. Effect of coagulants type on dewaterability of sludge

osage(mg/L)| 20 30 40 60 80 100
Polymer :

Cationic/CST(sec) 399 255 213 18.6 157 14.2 15.7

Nonionic/CST(sec) 39.9 39.2 381 36.5 36.2 385 424

4 100
40
35
530
o 25
b

O1s " Tissue paper sludge
10 Rapid mixing = 2min / Siow mixing = 10min

80 -a-Tissue paper - Print paper —— News print

-+ Nonionic

-»- Cationic

g | PHETSITHIST
[+ o]

0 20 3603896?”\9 /L] 60 80 100 0 20 30 Dosa gg[mg/L]SO 80 100
Fig. 3 Effect of coagulant type. Fig. 4 Effect of coagulant dosage.

32 AFA 3¥8A SXA FUZF B CST ¥

AFE TEA SHA HH FAZFA e WA= Fig. 4 9 2ol yEhEn.

CST ol 714 24 Yetd FAFL H4AE 30 mg/L FYsAES o, SAA 9
e 40 mg/LE FAAE o, A A= ZEA SHAE 80 mg/L FHS
K=o woludt.



3.3 pHAl @& CST W3t

pHE ¢7telEs} #do] glon, S3wgd we 2 4FS I SHAdEe 4
71 2 &RAAC dig HH pHIE ded oA S3AY SAFE0] Hdolx, floc
o} § =7t Havt HEE pHE 2AMF H7] AEolh

Al A% 25 pH 7244 CST X7t 7t ¥& 4%& 2o, pH 6.2~82°
HE BE AF9 CST ¥t %ol A&S Fig. 5944 & F A

34 &x9] ©E CST W3

57t A2(20~30 TRt 1oz AL w CSTel o RA veids
A& Fig6adllA & & A

AL 2x7t 2 AFE HEV} RolAA 5o JFE vAE ez #GY
QAT

40 20

s ~=-Tissue paper -~ Print paper  —-Corugated paper 18

16 I
30 614.
G255 [ o12 |
H 2l
E 20 Pa; .
O 15 O Printing paper sludge

10 } et s Potymer : Cationic
Coagulants : Catioinc patymer ) 4 | Rapid mixing = 2min / Slow mixing = 10min
5 { Rapid mixing = 2min / Slow mixing = 10min 2 | pHe72
T=15C/ pH control : NaOH, HCI o -

0

52 62 8.2 9.2 10.2 10 15 20 30 40 55
pH[] Temperature[ C1
Fig. 5 Measured CST depending Fig. 6 Measured CST depending on
on pH. Temperature.

35 WA AbEel He Asus
Fig. 7914 2 vk 2o 2 XFW A7 $HA FUYNA A5 WEst 00 sz
A 2 5 Uk
JRe $HA AFE A5 SeA% $ol 2 o|FolA AT Aol A3 I
E7k g Avke AE ¢ 4 Ank
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2
3

4
a ] ovensorm
2 J Sprinting 50 —— A% =-B2% ~Cid%
Ml E o
30 Y
;-1 N § gso
&3 R 20
2. K
] 1
s N
E:] o
a 20 30 DOSBQ:O(I'HQ/L) &0 80 100 o 20 20 40 Dosag:o(m ul.L) &0 00 120 140
Fig. 7 Charge Density. Fig. 8 Effect of sludge consistency.

36 APE Fxo oF CSTAS

Fig. 8ol 4 BAH nPE Fxo o3 CSTge] ¥Mate A& ¢ + Ut
FEolM SHA HIMEol 40 mg/l Fey nFE FE7 287 HAS
A7}ako] 60 mg/L o2 FAbFo] 27189, FE7F 47 YL =
teo] 80 mg/Le2 HA F<Fo| F7stdo

¥
3
A A

=
Shd

RS )
it do
oo

N

Lo

o
[

o

37 33 FdF U BODs & CODmn AA 58
Table 2. Removal Eff. CODmn & BODs

Tissue Raw material | Effluent from Coagulant Removal Eff.(%)
CODmn (ppm) 410 70 83.3
BODs (ppm) 608 115 81.1
Turbidity 140 13 90.7

g334= <4 HAEe A9$E CODmnegE Z7]dE 410 ppmol A 28 LI A 80
mg/LE F71etg9S o 333 22389 CODmne AAZ L) 833%% vf$ =ttt

BODs €A Z7]d&= 608 ppmol A 115ppm o2 A A &E&o] 81.1%< A &E&ol o}
E}yt o},

3.8 CST¢ SRF9] 4a#A
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100 13 30 - 17
90
80 1 5 25 ~~cst  ——srf {16
g 2= 20 5
i g 3 2
5o € S E
Se 58 . 1%
10 1] 10 News print paper sludge w
b Tissue paper shuidge Polymer: cationic 2
20  Polymer: cationic s | Rapid mixing:2min / sfow mixing :
10 | Rapid mbdng:2min. siow mibing - 10min S 10min 1
PH7.2 I T=16C pH7.2 [T=16C
o o 0 h s s 0
[ 20 30 Dosag‘é’(mg/L) 60 80 100 [ 20 3°Dosagéo(mg/L)60 80 100
Fig. 9 CST & SRF (1). Fig. 10 CST & SRF (2).

ot Fig. 9, Fig. 109149} #Zo] CST¢ SRF9 dlolg Flo] #2 FAZ st
o]RA-& SRF7L €8x g4 v AFgH CSTY EAH FY AT HAo] Az 2
FHE Y2ges AS gn g

Fig. 9% A&A €&A #4E pH 72, €% 16CT2 A 80 mg/LE #H7lM3to

4. 4 &

CST 24AAE olgste] &ex B4 A2de g 47 A% L 1FL 59
g ge A A

1) Fol2A EA AL vlo]2A &R ARG MFAH} FE &

AR

2) XIEQ iR SZA A FYFE CST A7 7B @A delhd 92+ 30
mg/L, AEA9 A5 40 mg/L, 33X A$E 80 mg/LE FH Y.

3) NFYH &8A EF pH 7294 CST A 713 ¥¢ Z3gS By on, pH

62~82 ANt BE 1 9 CSTH% Zo] AEe & + YUt
4) €% Wksk CSTS #AE FolA Hrh 1202 28R+ Ba4o] Fohye
G + DEd, olAE LT 2 U A FoAnE oot 2E AR
WA g,
5) 3 22 $3Ae FU% Wsol hE CSTH HEo| BAE BP0l YA
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gl 43 gede g Hgyez dwades ¢ ¢ UM

6) SRF} CSTSl 4#BAE e F48 gog et oleld 5& daaA=
Bo}l CSTel 9% B354 FFHANE A&s| 54 ¢ ZAsed a4AAL
g 4 9glen, SRFE AE & Aee ¢ & Aot
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