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Technological Developments of Amphoteric PAM Copolymer Dry Strength
Reagents and Applications of Some Functional Co-Amp PAMs

Yu-Chang Su*

Summary

Polyacrylamide (PAM) resin is known as multi- functional chemicals and widely applied in various purposes in papermaking
such as retension aids drainage aids and strength aids depending on its structure molecular weights and ionic distribution and etc. This
paper introduced the development on the manufacturing, and application of amphoteric PAM Copolymer (Co-Amp PAMs ) functioned
as dry strength reagents. Changes of PAMs in past 3 decades used were listed, and some case studies of certain PAMs application were
compared. PAMs with different polymer structure such as Linear, Low branched, highly branched and with various molecular weight
and different ionic amounts were tested at different chemical environment results of strength performance, formation and drainage
were also discussed. The higher degree of branching with more compact of polymer chain, resulting in decreasing the viscosity of
PAM aqueous solution. The high-branched amphoteric PAMs with ionic species distributed the outer edge of polymer were much
easily to form poly ionic complexes compared to ionic species randam distributed ones even in severe environment (high salt

concentration, higher pH and high shear).

Evaluation of PAMs with different molecular structure from the comparative paper machine operation efficiency vs. of resulting
paper propertiessuch as drainage vs. formation index, internal strength, breaking length were evaluated. Moreover, newly developed
technologies and application of some functional PAMs such as PAM with high performance drainage, PAM for highly filler filled

paper, and PAM equipped with fixing property of anionic trash were introduced and case studies were also discussed.
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AR R T A AR AL (EET o AP T M B
TUENFEEHAS—ECE - Dos bl VAR T MR Y

MEMER > SEE D EES s T8 TRHEEER
DU AR TR SR TS 4

5. BETMEESNEECEIIR IR ([E15-¢)

BT E BB 7 R R M SR P EC B AE & 0 T 4R T A
I HIING > P S RO - AT & TN
BT MEEAECE BRI » DUREEE TR IR - [
s F oSy EsamH o e/ (kE - 2001) -

R RIS 2 KB LR R - 2 1E
MW EE P& RS IRE 2R EEEET
4000pS/em > BIfELIBAEIEAL BAY PAM (Y[E]16- a)
S HA S RFRERA AR - AL > 20K PAM
=TI R TR AR DI e AL -

TEERMGZREY PAM
a ARBHoyTHE

b. HaFHAEAR

d #FHARY—EERY

e BEFHESGHKEERN

£ BRETRA

- REETHA

16. PAM &XDEIEYE TS (FREH > 2002) ~ (FRHH > 2001)

(1) ~ SABRIRHEEEABR T A

DLSL 3 A B P A D S 2 SRR T 2 PAM
WITE R HAY - EITEEEETR - B0 T8E - BT AR
(BRI AT 2 IR SRR R  FOBOREHS ~ Aokt
R ERF AR S HEEHHIEE -

L. slBatrkt

(1). HRETEEA

PSR e BT DL TP D AR B I - TE(EBR = B
SRR > BT P L (IR R P VR - ATy
Z I b > PR RS A BUPS B JFORHE R B AR
T HEFTRDAR TS Z BUAR TR I > AR TR AL -

(2). IBIREA & 3 RHETEHEZ PAM RIIEIEY—
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< 3. BB A 2 A PAM AUBIRYEETT (PRHE > 2002) ~ (BRHH - 2001)

B A5 BT S & 57 (%)
PAM-A HAR W PR S 20
PAM-B ST i) W Pri S 20
PAM-C EE{RIsE (R ) B W B~ S 10
PAM-D BT MR s — 2 W P A 15
PAM-E BRI NERLE R R PR IE 15

2. EBTA

AR 4 BIER R EITAO BRI AR G DARIFRE - MHEFTIR KM R s ARAY D B2 B A -

* 4. SERFTERAAVIDARER(T (PRH > 2002)

JERIARAE - FUPS BRSNS = 400 ml
TEHEE: 4000 puS/cm,
ElfEELEE: 100g/m2
EE L 30C
TEENAFe: A EZ AR FOR AR
HH E N P F TR
0 7y sEEEfRAE
1 7388 ININEREESa—4k 78 ©
2 Iy
3 SysEARINARSTET ©
4 Sy AlEES
POeR

PR 30 C
PhaRt - AT FRhah -
PH4E4gH © 40 mesh

HiR7K @ NO26 JE&R x 2 5 » BABEZK(E] 2 2
JEME © N026 JEAK x 1 3R Nol JE&K 1 3R
BRJJ t 5kg/em2 ~ 1 4reE

fzfE: Oz 105°C 2.5478%

BN
Dﬁ‘j/ﬂ]l N

HHE 1 23°C > 50% RH

() ~ PEFBRERETEESINEICER PAM SNBIG5
LR 2

59

e

L. pH HER BRI BT 1RHY

FATE PAM S [R5 EL A o e 1 B B e TP AR AV AR
T ~ — 5T B - PAM 2880V T4 25
2 i S D = e i 7 N Y= L O e =
HIFERE R » =y TSR AR RGBT 1 molffT i 3= (BT Rk
T 1 mol Frdify5Esy) « HIERLIFAREEL (Toluidine blue)
SR 5T 3T PVSK (Polyvinyl potassium sulfate
W OIHIFRIEST) RASRE (T 1994) - ERIAT AL
M PR [E B AR B AR RIS RS BT R 8L pH /Y
Bk - EMESEE T EEE pH BV LA G EEATE Bl
Sl TR R SoEIIREE (B 17) - (ERERE - [EFS
B IR RV ERAR S (B BYEURA M ERYHEHE (£ pH
B a i T E ARSI ES 53 R pH 1952

=
B2
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BEE AT RIBAIGER - SRS RS NG ICE Y
ZEEGEET R - BEA R E AR SRR T A A A
ST EE SRR

2 pH BEUURERFRTRBEYE ETIEELEIR
B) HE

e

Fo T ELERRIIRIHIRS ~ Pl TR 3 A e B IR
R R EIMREE]—ERIE - m] DAH bR 82
R (908) BERZRATNEAE (AE 18)- #EhZ b
R pH DUEERE T ERERHEER £ E 2% (FEHR)
B AT SRR A R TR S BT ML &Y e
IRRR S SR SO - IWRE (98 R
ELHY5RYY « B > e OSSR T B EREER
pH & - AT PAM fliGm pH HYA/INRASRAIRE
HIERS - MREY > A —RIBGRC E A S A RBHI IR SR
Rl TSNS BRI PAM RIEE pH SHISGEERL
AEEARBIVINEG - w2 R o T RIS T8 T
TEFIfEREEEAY pH SIS NP EE B TR b e



MIEHBRE R AIGERIZAAT IR DB ST SER R MaEE PAM i DRI6YBAZEEHR

Yo HDLRMITEER > HEmEE T HEEMEIIESR! PAM R
HAZEIENRETERY - BARRNE TS bay
TERGEE (FRHH > 2001) ~ CEE&RER » 2003) -

3. FE— DA T HYETS

FE—FREPVIERRIE T » REELUE KRR SEER - A
FHEEEBETE 2,000 pS/cm > LRI IR GHH PAM 4K
S (0% 3 ) HURIISCER (B 19) - £ fRAIRET
SR EAL PAMs S8R EIR RR/K TR BCR - Frale
HARMIGE (BEfeiSis) Y PAM-C Bk T IEAINMEECE R
PAM-E HYE/KERTIBREDK - T AU PAM-B
FERNIIE NS T > o Ry BE A PRIATEL - STJ5EF
SR DA PAM-A BERIIERPEIEZENRE > 5
JEZKTERY PAM-C B PAM-E I PR 48 P65 1) A6 S A 050 48k
B LT R R -

8 7K BE (ml)
500 ?‘——-,..._-, —

50 % N ._.. vk, ———— e Joule
0. 0.2 0.5 1.0

o

FhmF(S %)

EHGERTFREE
100 Q

ARERY aRH—H oH4EREN

17. pH EPRESETHRECE PSR TR
& (bRH > 2002) CEEGEER > 2003)

#iBE (%)
100 §
90
80
70 |
60 =
50 |-
40 ;

ARAR aRH—F off4gEEN
18. PAM ¥R HYE 5 R B pHE AV ARRE (PRHT -

2002) CEE&EE - 2003)

tbak 3 56 K (%)
150 —

10
0.2 0.5 1.0

ol %8 %)

—A — ! PAM-A, —@— : PAM-B. —e— : PAM-C, —m— : PAM-D, —o — : PAM-E
19, —fRfGEIF T (2,0000S/ cm) AANSRIIRIBSE /KM R EEEEBERGREHEHAESER. (PRE > 2002)

VOL,18 No.4 #E4TLH T (2014)



e
Do

=x

2. 5

WP BRI {ERT T (5 B ) Z AR B IRF (S

FEEEREADIERRIE T > SRELLUB /KA BT
R A REEEE 4,000 puS/em > ELEGT A
PAMSs {RTEIHARDIECR (A 20) o fE5 % B LRI R
B JEKEERT T RCR RV ESAR] PAM-A BLS i MAEA
BRIy PAM-B - BARGUSE (BEfifEid) AUHY PAM-CRgT1%
ESMNEIUEAINY PAM-E $92 Sk - RIS R

:/hi‘ﬂlmﬁ\

WK (ml)

1.0

0.0

0.2
Ao (S %)

0.5

—A — ! PAM-A, —¢— : PAM-B. —e— : PAM-C, —m — : PAM-D,

KPR ~ SCERAY[EIE - fES NI AT S IS, - 4K
Pl 5eR FEE Mt B4 A S AN B /K A AR R ) - A PATE
PR AS IR P a2 SR HRNBIEERT
THIR » {2 PAM-C Bd PAM-E HILZEA K LHERE
HARM (EpERiigd) Y - BERIN&E ST TR - 8
THAAEINMEACER % PAM-E AR ST IEVIER 25

teak R 3% (%)
180 e

110

100 E=
0.2

1.0

0.5

Fhm (S %)
—o— : PAM-E

20. =ERMUBEEAET (4,000u8/cm) RINAIEIEE/K M R EEBEGREHIRFAEEER (FREH > 2002)

3. PAM RJJBIE = AR T HYRF Al (S s PR LR Im 1
D)

B T R TS R R AR L
T RERIIR (1.0% bLE) MR (8 21) -
TERITRIIBEIET - B TKIERUHRT  USMERCE) PAM-E
BRI S B TTRES AR TN
%) PAM HRIAKACR, - FIZAY » AR T 05
T~ SRR 2 IR » 4RI DI AR
RESRFIEKIE Y. PAMCE - FUBREHISEESEC B LT
{65 » FLALIERIAT PAMS Il 20RRA9EE) -

4. ININALER:

S (E% 7EAE machine chest—headbox)

4

— R AR TR AN AL E LA o] DURHSER T oy sy BlUR & HY
Il (M/C) (LB Ry - HRAEEAE (HB) ~ %R (Fun

Pump) {7 B - BT BN INA RS IRGRHIAR D
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R fE ke (8 22) - ma#EPAMEIRE T > HAsR
PAM  BVfs AR i 25 8 o ) 1 (A0 B0 e SR /K B2 T A A B
FETTRCR S - BT IEESMEECE PAM-E RIS EM RS
MBI BCR > NIt - R InEE TS MG ICE A
PAM 75 L BB 3% S 1 BEAR A I 0] DA A S Y e T /K
T

(@) ~ /N

Eb#EE PAMSs JHARIBIHRIBCR - fEEE
FEMR (CREREIRAR) AR T B A S U — 2 ey 35 ] 485
Fo M ATHERRZEARL PAM GRTHI BA SR BRI R &
Pz AR S EERLRR RS (BEEhE
PV R RIS - (EA DU Z TR SR R 35
IR FH R R AR R 5 70 T RE IR A Z (R ERL PAM
LR E Z BT IR R P B AR 7 THYING Z BT MR SN
GICER > AR ETE O GERCR - £ R 2 B

RILTS



MIEHBRE R AIGERIZAAT IR DB ST SER R MaEE PAM i DRI6YBAZEEHR

AR SR PAM V&5 TS E > VR EA R ST I
AR R EAIRE - MY > BETMEESNERCE R
PAM - $5 52 $E/KIERIERE R RIRERIEETT - (B2 - B
Y BRER S B B BAYERE TR K MR SR ) PR BT A Ty
HE - gt EHHER > AR RIICGRE - H2 > [EHH
PEGRFRR S EA R LR T  BE R GEE S
& AT B BEHETZEAN T - SIERAER R E
3 I B B A B i B AL RV R S S B B LA H A Y
HEEL > B2 AR TRIAT EORATIRAE - AIART T34 ~ KT

&K (ml)

350
0.0 05 1.0 1

At F(S %)

frind
.5 2.

P REZ IR ST R RISE o S EAVER -

AN o A B 2 SR AL A AR 0 A 15 i B B Al
PRRGRT - B Lm oy TSR R R - s bl T
PR AR LR & B T 2R U A Z B T MRS NEICE
IR Ry - G RBTR R S S T SO R i 1
SRS BT AR (C R E AR AT RRE - T2 b BT
B EAEEEFEE TSN T EESERT &
VIR LN 0] DS R RIEE TR T R Rk -

&

T4

vk 3 3% & (%)

L e
0.5 1.0 1.8 2.0

At F(S %)

—A — ! PAM-A, —@— : PAM-B. —e¢— : PAM-C, —m— : PAM-D, —o— : PAM-E

21, fEEEPMLRIERET (4,000 pS/cm) SdRIRIRIIR T Z /KR R EEBERGREHIEEAE (PRE > 2002)

387K (mi)
500

0 0.2(M/C) 0.5(M/C) 0.2(H.B) 0.5(H.B)

Hho (S %)
—A — :PAM-A, —@— : PAM-B. —e— : PAM-C, —m— : PAM-D, —o— : PAM-E

22. SSTRIETARINA BB ER KRR 2 (PR > 2002) CRANfI &% EAE machine chest (M/C) — headbox (H.B.)
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I~ RS PAM ERTRS RS
Hl R H BRI

(—) ~ HERE=

WAtE PAM JEIAR 7 ) 3 SR o JRy P o Ml P A -
TS - PHEE T MRS S S B A M B RS B H S A R M
PAM » DK/ RIS REHEAG (A » o] AR TR 4R R 4R
S B SFAGRAY A BRI A - & AT AR T ARGRAVEZ I
7 TR IR KM R BRKME T 2 R S DA AR
P~ BT RIS N REE SRR S5 ~ IR AR
KIVERL (T etal., 2013) »

B PAM WyE 70T E LSk FEEEmiEst
LR - B2 BAsoTRIbgH PAM KER
HURE LS S - 52 BR RIS B (o PR P T 3 v PR (o A
PRIEERE - 11 E > A5 HESARSEAVEREE 1 Ena 2 Y > BER
TEEHVE AT EER T HIRAR « B 7o s i -
PAM S0 F o FH#EfBERE - BEF S T80 mA
HRRAIRE VAR RERR S « IEERYET R T - (R A R
Wi PAMBERTY PAM) BHEE - [EINGH#ERIHAE PAM
fEEn PP EENICE - FEHEE I AR EAE L
RmARE &8T5 {L &%) (Polyionic complex) » HHHYE
BT LAY AER VBRG] PAM BB /K M

HISZEE - (H72 > R BRI IIGE FILERAVIE & - #h4K

AR SR ~ DR KEPA R RE RIS SR MK Z B
FERY | 57 2 AR P EE S (o P BRI Y E - DNIEEIH AT Ry
1k - BVEE R AR PAM SR T RIRERS TE o AV RER By

H AR © RIEL » HETE & EAL RO T i S 2R RS
WitE PAM JERRDEIAVRASE - LEfRES PAM 73 TEHVIE
& TR o TSR F R R R
BE(ERIME PAM JEZAK I

) ~ SERAREETTA

1. WMt PAM AUSLH

bz B - M B OB A K B B (2-Methylene
Butanedioicacid; Itaconic acid) ~ [HEEEEERE(H A NN-_
HEFREEHFRENIGEEBE (N- dimethylaminoethyl
HAEE SRR o DUREERS
NIEGHREARE D TR - i - AED FEEEN 6 i
Wit PAM- 3£ 5 KR9ME PAM Bt RS 730 -

methacrylate) >

2. GPC-MALS JIEIEE

= 3K AL fEHT Prominence UFLC (B EHU/ERTHE)
P2 FRI AR 2SRI-101 (Shodex %) - Bil 5% fa 8L
f@ 1% DAWN EOS (Wyatt Technology %)% & it 7 Ml
i °

3. REFEHIE

(] B EUREEESFTVB-10 (B4R EBY) 4 | et
% $RIE 25°C THET PAM IVREREHITE - [ElE oS s iicr
R R o

# 5. slBErP R Z BIMEPAM RYRESTBLIEE (0K > 2013)
PAM MW x104 a MW/Mn Rgb (n)cC Viscosity d Structure

(nm) (dL/g) (mPa -« s)
I 280 2.8 55 1.5 7000 Low-branched
I 380 3.9 65 2.0 18000 Low-branched
il 590 4.1 76 2.6 73000 Low-branched
i\ 280 3.0 67 3.5 50000 Linear
\' 530 2.9 55 1.2 3500 High-branched
VI 560 4.2 64 1.9 7000 High-branched

a - Determined by GPC-MALS, b :

Calculated from a Huggins plot, measured at 25°C

¢ 10% Polymer solution ,measured at 25°C, d: 20% Polymer solution, measured at 25°C
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MMEHRE R AIGBRIZAEFC IR D BBV S i SER R HEREIE PAM #EDTIAVFASEER

4. [EEREERTHE

Witk PAM LI 4% SALH/KERRBE— 2R -
f#iF Ubbelohde FIETE 25C NHIEWME PAM KA KT
HE RS MR - RS RILORGE 248 Hugginsn
BT B EE AR ] -

5. Wit PAM FRREERHDEEBFRME

DABRBESS /K &P s T AC oK i B B8 = 150
mS/m KK - WHCEDERE 0.1% BIRIME PAM FRFER - [
Fi 0.05 N fRE&RiRIM: PAM FRREREE%EEE] pH = 3 1% >
H#$EH pH B EOLERTE (620 nm) ~ HEEES
B COM-2500 (CE/AREZEME) < 7NN 0.IN NaOH 7K
HITE pH BDCEBRIE(L - 540 (FEBEE = 150 mS/m
AR K I A S B85 /KA1 - (S8 AR RE/K R B8 2 S e 5]
650 mS/m > HEFTEIREATHIE -

6. POUREER R AR M A

A (S FH B8 ELAS4IAE RIS (CSF = 350 mL) » 4RAERE
(2.4%) » FHEEEEE = 150 mS/m 1% - (E—EHHE—EBIRI
Wilksn ONIIZR1% : HERED) - B0 1.2%R0 1% PAM
s (BT I~IV  IRIDR 1% H4RAE) - 1F pH=7 1Y
PRI N IPBLFIDAR - 5550 3 RIRIIEESAVEER - (EFENRE
JE7K%s (Dynamic Drainage Jar) #8J§ » USRIE/KOIHAVIER
100 mL S AETTIE/KMERYER - FPO4REER 23°C ~ BT
50% HIGEEET R ~ 1R 24 /NI%% - T R EAUGEIEER
HITE -

7. Witk PAM (E17ER

RAMEBEEEZSWEE TN-110 #ETFETEE
ZEEEME - FIEEEFREMMN PAM SRI12 22 H4H
FRFTEEZERBERNE PAM & > WEHERIE
PAM R E °

(2) - BERER KT

1. Wil PAM AfEME
(1). Wite PAM fkis

23 BUREL GPC-MALS K{GRIME PAM Ay Z &
P TR Mw) By TR iERE ([ > Rg) AYMH

B ADRIGEHE D T8 2 0 T #riERE - SBImT rT b s
[EE sy T (REEERE)PAM (957 T-SEIVIRRE - Witk
PAM - A [E5r1-&AH BARRREERY 1Ay (BIantbis
VI~ I~ VI) > o T Bl B s - fED T8
[E 7 gEA R (B0 bR I~ VD) » o3-SR il N E
R S RS - (TR PAM BESLHVSRNT - ATHERY
~M F&is RAMEEBER IR PAM - filE 23 oy
MHRBABR G BT LUK Ry LIS ~ (RBER IS Ks R
ST - fidn IV R ESEMEE > B [~ B ERERGE
B VA~V B s RS - 8 24 BUNHES T2
AETREERME PAM By TR (B TP EC
B LEAEET) -

LogMw
6.8
@ 9

6.7 - - ?

| High-branched e ASw-branched””
6.6 - a —
6.5 P O .
6.4 —,I—. = d 3
6.3

50 60 70 80

%42 09 3% & (Rg)nm

23, WMEPAME R D T8 (Mv)Ely THAVIER (Re)
FEIAERE (2R > 2013)

(V)

24, MESTERFESS TG PAM AV T8 2
Pl (TR > 2013)

Bl REHEEM)

(2). PAM JBIRHIRLE

EC#iFH GPC-MALS JAFTR{GHY o7 T e < HE AR (]
AUBEARIV ~ T~ VI HUEIRKGE - B EMMISHEA IV 1S
IRRSFEAEAR B SR T - RS B PR E (K2
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RS ~ SRSV MIBURE & A e
=TSRRI (203 5 ) - B &EmM: PAM HH
ZARTIBETINE (T8~ PERUE ~ [ ERORETESE)
QR BLR A [ RIEAREISEE A - RIS PAM &5
TE(ZEEm T~ B I FEo T#EVERER - Hao
TR EE R IRE R B TR E AMEAY KR - Bz
Mt @ PR VI AR LIS B & 1 A
[F] - BUNKIRITE PAM HURERC TR S » AT IR 7 TSR
Hfe ~ ROR IR R TR E AU B AT RERVEREIA -

2. Wit PAM SHARIRIA MR AE SHERTAS
(D). JEKME:

AIORIME PAM (&R IEK MRS 45 RBUR AR
6 fEl 25 o CEEMEPERAEISATRIME PAM (fiim 1 ~I0)H
Koy Tt iEfe (RIEs TR Mg T8) ALK
MARRTHIGER - SRR S R A R R A (PR i
V8L VI) - EEE TR RS A F R R PAM (B AR VI ~
0~ IV) EE#E#ENES IV B8 EEENES 1
BSOS VI GBS EEVEER - T2
EAFERYHTE PAM (Bfhn 1 B2 IV~ 11 B2V~ 1 8L Vi)
YRR - ININREA MR ~ SRE R IERIRITE PAM > HOEK
PERBEAVESR - BRI KIS RA PN R RS 7>
TR ST T BHYR/N o T EA R S A B
(Z2R% 5) - EAKEREMR dUg REARESTT
RS ERE RS TRE T AEERRE T

Drainage time(s)

1>

I I m \'A v Vi

Amphoteric PAM (dosage 1%)
BB BREBERKR, EHE 150 mSim

NI [R]85 73 1 2 A PEPAMEE JE 7K PR Y B P (2
A > 2013)

3

fEl 25.

Dry burst index (kpa °
36

m?/g)

35

34

3.3

3.2

N
Amphoteric PAM (dosage 1%)

\4 Vi

8 BREBSIKR, THE 150 mSIm

Bl T SIS RIS A - BRI © ARSI AL
PAM {6 AMERH SR ) TS g 00 TP P PRSTIEMRERRIERD B
TR © TR R R A TR - & O L)

% 6. FAVUUIIEEIUR IS5 THSTIMPAM (87 (A » 2013)

PAM ) R (Ko - mig)  ScAMER PAM (Y% (%)

1 12.9 3.35 88.3 44.9

I 11.3 3.39 89.7 47.3

m 8.9 343 92.6 49.8

v 5.7 3.34 97.5 53.8

Vv 13.6 3.41 86.2 49.1

VI 10.7 3.55 89.3 58.9
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MMEHRE R AIGBRIZAEFC IR D BBV S i SER R HEREIE PAM #EDTIAVFASEER

(2). PAM &R ELEZERIAERE

26 EAI0RERIME PAM S T POAR AL ISR E Y
EofestiR - BMHEREAIIME PAM fan I~ fEAYEREdR:
or TR AR (WIERREIE S T8) KFRI
WG fdn VB VI ERYECEAT IR A R RRH IR - 55
H LA FEERENE - AEBERTE PAM IV~ 11 VD) > 57
TEEHEMS RS PAM BAE R
R 1T BV AU BAHERIER - SFEFTER FHEYRITE PAM
BfEH R AR - R B b oy TS R e
REMIE A AZRIEL - ANAVREAOIRERIE PAM HYRTF
R (& 27) -

WMt PAM &or T BB REERERAE - RIES PAM 1£
AR LY EE VR TS EIARTRORE B f2 7T - MY
HEGEER ST 2 ERERRIEE R IV - SRS AEE
NEETT CREERRIVEEE) & @ FERITE PAM B 572 & Z 8l
MRAE ST UK R BRRGYPEAV R T - DNIE - WMk PAM B9 TFE
FHHATRASGAE = > M (K - RS

PAM  EIJ 3053 T AT At o RS S G o B
R -

Dry brust index (kPa « m2/g)

36 -
! ’I‘-l
4
, High-branched ,.VI
35 - i ‘ |
i ’ 4 |
‘ m,’ o [
AL
i ’ |
! ,|f ’l 1’1
34 ’ W
Y N
@
At N
5 Low\-b‘mnched O

40% 45% 50% S5% 60%  65%
Retention of PAM

27, K[EIE ST 18 585 Wi 4 PAMAY B 15 BEL R Jee 4l D 4% )
SEFERVAHRHE (ZK > 2013)

Q). @I TE(L - SEFEA(E PAM AR

Difdn I T~V B 5wt PAM HyE0TE1b -
KRRt PAM BRI MR N T 55 ([E
28) - fEan [EEEEN T MEHENE > TRk - B

=T RBAbZ R S o T R E e AL - BB MR
BHEHBEM - 50 o TERRE SR Rk PAM
AR PRI s o L > SEIETRIME PAM
AFHRATEE 2 [t - NimfE e o e gt -

Increase ionic site

Increase ionic density
e o = 3 High molecular weight

28. AN[EIfE o 11k W MEPAMEY = o0 T BAb R s R b
BRI RINR R (TR > 2013)

HEEY > PAM BifnV 2B B T QESH TE T
TS R B » WE 2R o T S A AIRE
THEEEAE SIS V RS T 201
AUsERESE N - BRI B VORVEE TR T AS
L - B2 B VMR E AT Zeta BEALAY
AEMERZ - MER R TEES V /£ 10 mM E(E#KE
WY Zeta BWAIAVEERAFR 7 WA BEAn THfRG V
Mo T RSB TR SRSt VR
RSt T ARGSHY Zeta AL - BETMHEENSEEL
RIS PAM fEQREE_ERVEE AT AT -

% 7. Witk PAM JBIRHY Zeta AL (FAK - 2013)

fein B (mV)*
I+59
V+9.3

* 1 £ 10 mM NaCl 7K - 8]
4). BEHEHEGH LAY (Polyionic complex) HY

fiZpdsnizt

[k > H il TS K R T- TR TE PAM > Y
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B TP AR - 25 TRV A B T4
1) - e PAM HTRBI IS S SRS SRS -
FEHIET Zeta BfiZ(LEREATRIME PAM JUBLZ & BET-55
(EAPHTRAE @ Bt - EIATTHBISTAT - L
WP SES 150 mS/m 2 FH: PAM HURHEET 2
b PH BFEHERCB B (LAVGE FAE 28+ TERFEE
FEATESL (I35 PAM FRRERE BN BB TRATLL
T T S AT M T4 A5 R SR - el T
SRR S (V) WEIRBEREHIES (1) TAERRIRE pH 4
AL S BT 5 -

Wit - AERBIOR A5 (B R 1By 650
mS/m > (EHERERE (IS R SR G e T
P12 A A 2 PSR » DRI ST AR e D e 25
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