L3 A2} Microparticle?l 71 W37}
RFEA 2 BEA nA= 4F

%A, HAE, AAM, 24E
A A5t}
LA &

42 Bol vehta dE AXAss Wekeh 2T Lol e nFE HE T
A Ytk WA AAYE Sdel A mE MANFY FFl & /ARL, B
2z 9 19 Age] FUsn gom, B A Yol uE FHE A
Hl§ = F7bstn Qo] AE W mAlR el #&ol FksT Atk AXTH Sl
A A% 27719 Sk n&sgel webd stolo] gelA wk B5 9 old] we
FeH Aol F7hk AnsHn gk oAF WaE 2F 2AFY FHIA
HREE ASATE 2902 Agatn Yt

AXFANA AL gEFQ BEAL"doR= AHAISFEYH Al 2H(single
polymer system)¥ F& Z#w A A®)(dual polymer system), Ufo] Z 23 E]E A AH
(microparticle system)°o] 9)t}.

o] F wlo]ARGHF A|A®E Fo| A vl

o JE!
3 gkol @4 NEAFo| LA AR, C-PAM 5)E 7 A1E3E

= Z»i% ERog 3l
At), vlo]|m 2 HE]ZFL 0|83 BEFA AL HA cko]2A iz BAZ R XA
Be 22N B 43 AgEd oa ol HuA7) i, vhA #F LAz A =

glo A 2 ALEEG U vho]lA2 I EE AL
e olgt 7|& F C-PAMI £ol2A4 WEVC]E(bentonite)E AHE3t= Sol==2F
(hydrocoD W4 & Al&3stdon, gol4 Zu|aE AEE C-PAMY WlEUolES] X
bt A7bx 58 2dste] EFo WAe 9% dolry 22 21d W A
gol PCCE HMAE W 27 EA nXe 93-S Lot A si3h.
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2. Al 2 ¥

1. 3AA=
11 9=
SwBKP<9} HwWBKPE 7:39] Hl &2 &3t ALE35H3 T

1.2 €444 (Precipitated calcium carbonate)
B A AL FATEe BAREYH B 2o Aow O 7B BEALS YUSH 2
1=

Table 1. Characteristics of precipitated calcium carbonate.

Solid contents(%6) 59.85
. : <2(74.3%)
Particle size(um) <1(42.3%)
Specific gravity 1.61
pH 8.88
Brightness 94.23

1.3 C-PAM
2 AgolA Agd Foled B SAHA B we C-PAME AHgstgon, 71
24 ohest 2o

Table. 2 Characteristics of PAM.

Molecular weight 100,0007500,000
Electric charge - Cationic
Density (%) 1710
Condition Emulsion
Solid content (%) 88
Viscosity (cPs) | 735

4
2 Age] AEE dEUOEE HAIAM £g we WEVoEE AMEEgon I

Table 3. Characteristics of Bentonite

State Powder
Cationic exchange capacity | 90
Density (kg/m’) 940
pH 10
Swelling volume(mé/g) 20
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Table 4. Chemical components of Bentonite.

Chemical S10, AlO3 FexOs MgO CaO NayO K20

Component 56.8 15.6 8.0 3.7 2.3 2.9 0.5

223999
2.1 +xA A F

TAPPI Test Method T205 SP-029] &A%ty H=H 60g/ms 7|To.2 TFAF
AzSFAY. 229 AxA AAgx v Zzbe] 23 g {33 A(C-PAM)
% FHAPCOY o2 HNAE FYsA

22 Fol2A 1EAS 7}

Fol24d PAME ZH7 1%=2 g4ste Fx oiv] 0.05% F7stden, 37 £
1000rpm &2 1527 WS o, ol PAMAE /Y Ao HS$ zhz ¥
3 tid] 0.1%, 0.2%, 0.3%, 0.4%, 0.5% 73t ch.

23 WEL|E A7t

goleA IEAE ALEF WEUCEE Hx o 03% Aztsgom, Bt ¥
1000rpm e 2 1523k Wit dtion, WEUo|E drtgd 23 A$ 7z g
thu] 0.19%, 0.2%, 0.3%, 0.4%, 05% A 7+a+%lct.

24 z2A9 37 dF FA

THAAL BEREE HHAHez FA7 Hstd Azx" #
Method T413 om-029] & A3le] 900C= FF A ‘?ﬂ
Holl A 3083 3y A7 tUg 3idEFs =

A& TAPPI Test

A A7 & HAA o)

o2
_O‘l
2
o

25 TxA 9 JsE 54 =4

Elrepho 30008 A}gate] £xx|e] WAL BEWEE 245
26 T7xA9 £33 5A

Azxd 2749 44 5A4S& TAPPI Test methodol ozt At zhzhe]
54 WHE Table 33 22w, Z2AHE AEE index® W33 T
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Table 3. Test Methods.

Tensile index T403 om—-97
Tear index T414 om-98
3. 47 92 %
L RFRAAS A7hE 2 44 Wohol e WAx Wy

11 M s

88
87
86
85
84
m 83

-

'\._.J

—o— C-PAM+Bentonite
~ g C—PAM+Bentonite tPCC

01 0.2 0.3

C-PAM contents(%)

0.4

& 8 %

Brightness{%)

g &8 €

0.1

0.2

entonite
i C—PAM+Benton|te+PCC

0.3

0.4

Bentonite Contents(%)

Fig.l1 Changes of Brightness by addition level Fig.2 Changes of Brightness by addition level

of C-PAM contents. of Bentonite contents.

Fig. 17} Fig. 2 2% A= E A3 Aot} Fig. 1S C-PAMY H7MHFHE

MEAl7| 1 PCCE YA T8t vud a2z o

Fig. 2+ BentoniteE W3} A 7] 1L PCCE Y4 ASA FAIES vweo WHIE

Uetd agzolt, 5 X BT ZE 2HNA FAAE FYIIRE o # =T}
A A F7tete AES e ol FAAY XAV 7 BE AFo vl sk

- 25 @9 FEYE BH Aol AX AFASFE F7HA7]7] WEelt. C-PAME

AA A A7Men W 7Hd =2 WUNEE YEUAX

BentoniteE A A3+A 713 x
vheb ot

C-PAMS 03% H7t8e o 7b4 22 AEg

F adxE NRaARe W wHFIA) Q4P YT gl FAAE FAAL
B WAEst 958 edche 2e FAY & AU
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Opacity(%)
Opacity(%)

e C-PAM+Bentonite
-a— C—PN\/I+Benton|te+pcc

e

—e— C-PAM+Bentonite
~—g— G- PAM+Be ton|te+pcc

01 02 03 04 0.1 02 0.3 0.4
Bentonite contents(%)
C-PAM contents(%)

Fig. 3 Changes of Opacity by addition level of Fig. 4 Changes of Opacity by addition level of

C-PAM contents. Bentonite contents.

Fig. 33 Fig. 4= 54955 543 Aotk 1AL 7MY E& w7t H7 sk
EFe B & EFEEE JEY T adE 25 wsgo] A glAwt
TAAE A7HEE W F =2 EFHEE A9 2 C-PAM¥ Bentonite 2
A7V Fo FolA4E nn ) W7l skt o) A& PCCY =4 &9

)
e
u _im

Bzud ¥7] §T

.
N
o
Hl
0%
N
.
kv

2. B3 aA AtF R FHA AVl ©WE Formation W 8}
2.1 Formation

210

210

190 190

5 170 . 170
210 2150
5130 | £ 130
110 £ 110

90 £ [ ——C-PAW+Bentonite 90 —e— C-PAM+Bentonite
gg | s C-PAM+Bentonite+PCC | . 28 - C—PAM+Bentonite tPCC

0.1 0.2 0.3 0.4

0.1 0.2 0.3 0.4
C—PAM contents{%)

Bentonite contents(%

Fig. 5 Changes of Formation by addition level Fig. 6 Changes of Formation by addition level

of C-PAM contents. of Bentonite contents.

Fig 5% Fig 694 8434 vehvtse] PCCE A718S W Formation©] A% 3t}
HA PCCE AF83A] & C-PAMO #A7EHE Z71A17] 7 ol& ol <F7he]

F718 depiRA Y FHAE WM AE C-PAMe| H7lFel HolusE
234 gl AL HUdd & gArk 3t FAAE AR Al AR
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ke AL-1BT AL£IA HL FormationS A 3t} BentoniteE F7HA]7]H ’37}@
e F ZAe] e Fya Jelwn 7 B2 RFEFEAE #HEe |9 M =2
= 7 gl

O
=
A& JeElgdoenz B{FEFAAA7F Formationdl F5aH3E F8 AL &0 &

3. REFAAL A7 2 ZAA A7 WE Ed83F Z2x Wg
3.1 LA

—_— ek ek

Tear index(Nm/g)
Tear index(Nm/g)

—— C—F’NVHBentonlte
" C*PAM+Benton|te+P CC

01 0.2 03 0.4 0.1 0.2 0.3 0.4

CPAM contents (%) Bentonite contents(%)
Fig 7. Changes of Tear index by addition Fig 8 Changes of Tear index by addition
level of C-PAM contents. level of Bentonite contents.

Fig. 797 Fig8< Q&A= ®W3asE veld Aok, C-PAME F7HA71HA A3
Aol A= PCCE FYUA &U%e v 274 oAUt oA F718dar PCCE
A7 & "dE C-PAMo] 04% ¥ W 714 &2 $X& Ueudrt ol C-PAMeo| ¢
A o]doz Fo] HAS v L 9AEE d& F Jue AE AT F 3
At |
%t Bentonite® Z7}39& T H[H| 3 %7}73'}‘3}7} C-PAM3#} w7l 2
Bentonite7} 0.4% Y W 71 & A& Yl ol A2 Bentonite7} €A o]A4t
2olg A & AAREES AL £ ra ARHL. AL ol FUHA % AE
A7t e ger o)A ABUE JAFS FE AT FE T HIMAR
L 22 Fo] RARYe] Bely HHe £ HAHF AFFE 2 F54e 5o o)

FFe wr] WE 2 gaFo] WP Aoz Augrh

c
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32 AR

& |

3 g ?
£ 2
3% 8
2P _ 2
ks 20 ——0—~.C—PAM+Benton|te =

" —#—- C-PAM+Bentonite PCC
01 Q2 0.3 04 0.1 0.2 0.3 0.4
C-PAM contents(%) Bentonite contents(%)

Fig 9. Changes of Tensile index by addition Fig 10.Changes of Tensile index by addition

level of C-PAM contents. level of Bentonite contents.

Fig. 9% Q3759 WatE ted otk WA 2AAE A8t 23 C-PAMS

Z7HAA AR A SolE ARFES FAsTs A gasE 232 dEin
S BRFIATES AHFRS Wuth AFFEI}

437} Yt Fig. 10& Bentonite® 07}0}‘3“1 AgE B A4 G Fe e

N7} T} Ho)R) = Zi-—% g3 4 AT 01%7‘55 ?_1%70‘59}

AL A7 ArsA B dEg HojaE A% FAR & 9

4. wHFFAe A7F X FAA A7kl WE ¥ *F ws

+

Ash content(%)
Ash content{%)

0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4
C-PAM+Bentonite(% C-PAM+Bentonite(%

Fig 11.Changes of Ash contents by addition  Fig 12.Changes of Ash contents by addition

level of C-PAM contents. level of Bentonite contents.

Fig. 113} Fig.12 2% LTS 54T A2 Fig. 112 C-PAM #A713¢
TN IEA FJEITHS =% Aol Figl2E 4ARE C-PAMY 7}
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Bentonite?] H7l#S F7HA1719A4 FYAS dof LS ST Aot

T AP EANAN FFEHOE YEIY AL C-PAMo| 03%Y 9 714 2 JE &S
LEIW I 04%°] 4 28 FUdE A &80 Hold HF7 "Hoxe Ag g9 ¢
91t} o] AL Bentonite7t #3F A71EYS A9 C-PAMO AFAHG 7HAAA

ZAEY HFEE 237 L7 wfRolda ArgR

1.4 g
n@Ae} slol AR sEl 2o WY Watst FAA] Eel ute Fold BH 54
2 HEEE Y A% 08 gL ARG 9L 5 AU
Aol BEEEE $HA7 AU W B S4ol A ANHALSS
FA3 5 ANk BFFAAL AT Auglel FAA AAHE Fapn S4o]

AAAEE AE AT S AU AN A9 FAAL A HBL FoAYE
gugo) A7) welm, & vhe shibs 4aztel AR B2 WMo deks s
Ao ERAL SN dEe) WAEsE Fobets Aoz Alndr)

EEgre] A9E WAEs olA 2 FAAE AAAS We} FosA gk
ol 7t A wvl ol AL e Wxzte] ZALY Holo) utet A FAAE
4g ddss WAe S5 BESHES F7h47]7] dEoR Atz

AEAEE C-PAME F7HA171H A 2E3F 299 BentoniteE Z71A17|HA A3
A% Z718 RAFYT olF RFFAAY T Fol

0.3%0°13 W LR WA Go] wuaA g 04%Y W Y wL

e F Athe 2EL AL F ARTLOIAL ARA =Y YT vAE

Bobs Ao MY Fol HHR Yol Beld AFe F

& 5o|7] WEo® AtmET)

D24 03%744 wluA Z7bstit 04%RE setehe

A=Y C-PAMS Z7hA1718A Ag¢ Z91} Bentonite®

FANEA ARF A9 BF F2AA FRHAL o At A glo] A

& Y o A% mlolazRE FL ol gatd Fold EHL 4EAl7HA
VAT AFFES o & o) AR FEF AojPE FBL A
Formatoin®l 2= %247k A7HUe B9 A7hex 4L Aol s

2

235 YAt $%

|
A7 A7lE = 497 ¥ =2 Formatoing 98 & Q1L
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