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Effects of Dissolved and Colloidal Substances (DCS) in White-Water
System on Linerboard Papermaking and it’s Countermeasures

Yu-Chang Su*

Summary

Dissolved and colloidal substances (DCS) mostly have a negative electrostatic charge, which reduces the efficiency of the
papermachine , Moreover, these anionic and colloidal substances are competitor of fiber and microfibers while cationic additives such
as paper strength aids, retention aids, and drainage aids was added to the system. Resulting in these functional additives or the fillers
had low retention on fibers, even causing the reduction of the paper's wet paper web, and the characteristics of the final paper products.
In addition, the increase in sticky deposition, foaming, and changes of microbial activity lead to the formation of odors and organic

acids and, machine scaling, and corrosion problems might be occurred.

In this article few items listed bellows were concluded and discussed.

(1). To define the dissolved and colloidal substances in paper systems.

(2). To understand the composition of DCS in white-water system of papermakingsystem,

(3). The filtrate after paper web forming were also discussed in detail.

(4). To Review and discussed some countermeasures caused by DCS .

(5). To discuss Chemical treatments for DCS especially by polymeric coagulant (Fixing reagents) for removing DCS and case study
were also introduced.

(6). Paper strength aids application and case study in a high conductivity system.

Keywords: Dissolved and Colloidal Substances(DCS), White- water system, Paperboard forming, Fixing agents, Strength aids
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AR IEAREE RS E BRI BE A ~ ROBK
HERNFEEERRE - EEPPEAKERG ek - 5
T OA M R B B K 4 ¥ '8 (Dissolved and
Colloidal Substances ; DA f&f# DCS)AVMANACEIER 7> Ko T
JeVh e DLERR ~ B HH 2 TS 72 2500 27

2002) o JEAh > e BAR AV - TR - [RE R
[~ FEERARGR O R ~ TR EE T H A RO/ K BRI Sy
¥ ft F IR (Liangetal,2011; Hubbeetal., 2012,
Miao et al.2013; Y MgF&LE, 2013) -

KIERT EEIDDA LGP AETRIK LIRS DCS
TIITEZ SRR DCS » MiETEm AL B4R 4okt

iELE DCS WYE AV B[S RRE AT RE S T DARMEE M » Rk E
AR BHISAE © DCS 828 250 il F- A asat - &

Wk ~ AN AR S 0B ~ SRR FRY R
TEKMERY R ~ BRI & T BB HIRE M3
F o AN WEBUIIEYIN BRI - SEEIETZRHY
B~ O~ SRS R R R - RIEETE
Bl [ RE Ay 2% 4 (Springer et al.,1985; Sithole and Allen, 1994,

7Kt DCS B4 Afrés 5 ~ Aikkat DCS HIFEETPARARS [HE
BRI R EL R - ERETEmIING » TEASL T EZSTHIL
{BERRR IR 7 A HI2 DUSEEER(Fixing reagents)f§ DCS 77t
NI IER | E et = N N R DR e Y

— ~ DCS g R Bia
FOUR B T HE 2 T2 2 Bl AL R R A
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SERFHVRE (T  EJRKME ~ Tt~ R BRI EHY
FZEERN > BIEEEE ISR A BT EAIRE
H o B2 - RSB (B0Z s DCS)HIMER » K&
A AR Y ERE MR TR ZRBIA 2 - T By T IEKE T 9D
AR » AR EAIER] DCS i Ry i R e B
FRITE > RERIR DR S S T Y E B AR T HIHRL -
B R | FUERRATEENY DCS BT o

DCS HYLHRREC T IR H R - TR E SR PRy e E M
SBEHIRAY AR - RER ~ BFUKMERITEIE  RIDaR
RFFTA IR LR R S PR RE 1R 45 - A K= 70
NI ~ RIERHESDARIE SR FAE ORI B /K P RYFTAR
INHY AR R R LR R R 5 -

F 1. A SB MR e EE TR E MR
T, 2013)

R EREE

Dissolved and Colloidal Substances

BT | T JEETYE - BT
IR ;‘@ﬁﬁ‘f%iiﬁ%%ﬂﬁ P,
P T ISR

( Anionic trash )

#cHE DCS Hple A H 7K HERHIRRE - W DURFH 7>
¥ Ry IZ #2HIR7)'E (Colloidal Substance © CS) sz /& il E9)'H
(Dissolved Substance : DS) o X AREAE H 7K FHYEEEIREE
Aoy b M - JERE TG TRy o Hod o VAR
HYRRBE 1Y E R 2 B RIRRE Y E 1Y &8 Z B2k 1
T o AT A /K HYYYE & BLE5HE T S AU BN 7
TEKBHEISE » PHESE T B4Rl oy B SR EE S R BRI A B R /K
TR KRS -

FEAN - AR FOR AT R N Ly & o3 Y 73 5
% BBRSIRYYE (CS)— L iE 2 Ky o3 BUE H /K FRLEE AR
0.22 pm HYYVE - iEEYVE ST R LER S B Y O
AR SR LB A AR - fldn - BRGEMER CS
YIEEREE T4 EIHEEIMEEE ~ Sk esEE b - 5
mn S RERTAR « KRB PR E RN 4 - DS AIZHES
AT /K RHYPIE ~ Ry BUE H KA 0.22um 1Y
YrE - FERGT RS A KRR KA L&Y R — e pa g
FHENES T EEYE(Hubbe et al., 2012) -
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)
Il

—fImE > RSB E(DCS) K% B &R
BTHFEE » FREAAR TERRET pH BUIRAE T H#ErT
TEAER DCS HYE » DIAYISHYE & HIARAIR Y E
(DCOWYF5HE+ oKk & - HIPREBEREERE LB -
A1 KRB £ - & b5 B M1 A5 B Bk /Y 38 5L 69 A% B
(Hubbe et al., 2012) -

15 SRR TV B 2 B B A A R A A T Y T
J& - TSR T 12T S AR B PN I Bl 1 e 8 o
HIHIEZRE - BribZ b » e TG R IE0E K
BIE ~ BFERE - AR R TR IIRIRY EE - 45
SRAFUR/KIFRIIGAN - PR - SR HERE - &
ZRERARAVRARICIRE ~ RO miyaE - 5 MEER
PR T ZEERRYES HE - RS YE AR 2R
FEFYEEME 55 (Liang et al., 2011; Hubbe et al., 2012; 4
WA HE, 2013) -

BT e AREGERIRKE DCS HEAFHIZEE AT S [ERY_F it
WA a B WY GRES ~ BEIREIEEE E RS DR
TERHER R ~ BE H 7K RS R IEERRY DCS By & AP K
HEFRFE—ERVKEELLT « —RRIM S » BIFE(LHY DCS R
JEE AR Z S AR AR E R FIANE Sy -

=~ PRI LA AR DCS K724t
Fesr st

(—) ~ BEHRE

73 HIE RS A~ B B T35EH DCS iz
H BE & Ay 42 B 100g - St & #) RE M R
(Dynamic drainage jar; DDR)3#&5E7% » FF L4 (Whatman 41)
RS < SR E Ry oA Z g

) ~ ATTERITEER

IR 20 Sy aE BRI 3 -
)T L Rl (Na ") ~ $58E(Ca™) ~ ElEF(CI) ~ iR
B F-(SOL™ ) » $5HET T AR A RS IR Bl
TRIEZR Bl - HE TR RNEERE T -
sAETD AR B AR TR Wit $in 2 S5 2% P o8 i EAE
MATRAE £ > AT TR R RS -

AP BUK MR Y & B UK MR SR
YR Ry BUKIER Y o 1 55 BREE MRS - iRERg -
BRI R HA A B AR VB S R SRR - B
KM PRI E S Rl ~ AR - AT RIS AR



At B AT IS BRI R B ASHIA S WPIR AV R/ B HERIPH#I56

BE - ik - ZBRSE MR THERBR (R 3) o By T ot
SR B oty BY B S A TR e 42 B (Silylation) 1% £
HELT GC 737 » S isE REBUREUKIE A YA T 2 Rl
(A 1) < RAFPARZR G 8RR 32K B W& A
(Starch binder) ~ NIRRT (Wet end starch ~ K2 2847 B

(Caoating Starch)Z (&R » 2016b, 2017) °

A~ B fLIzHY DCS plor LleaE 1 Friin - [FRRE
Y DCS 22l r &at4Y Ry 0.6~0.8%  HE oy Ryt
R H RNV, - F2FREERIVRELS R 4%
DCS #y& & HHE @ IELRGMIER I, 2013) -
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RS (50,
B LK

|
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Tiima 1t

|
o im0 W0

4000 5000 600  Tood  &00D G000
JBFE (ppm)

1. WARAR TR AREER 24t DCS #YR S ELER(OMBRE T - 2013)

TR IS e 2R ) /K A ) iR Ry B B I% > AESRRTT
SYHPIRRE T P A B A G U R i AT A e o
fEp — &L > BERRA T HREE T HIRRE A
A B FH i e A 8 o i Fy 5 1R 5 (Sun et al, 20155 &k
8B, 2016a) - HH] TSRO A A IRATAER - HERFDAR
ZUE R NRERIRE T - Bty 2 B ERMEY %
Bty A TR % AT HEHIRR T 1 DCS 22K H
RIS PR (D (5 B SR Rl oy P e P e A B
BYHIEER -

# 2 DCS BT A G MAe I - 2013)

% 3 DCS oy vt EE (O Mide i > 2013)

AT B T

PALIESE S AR IWabin
Y R JEER & EHEE 51T (ICP)
S e EAEEIK(CE)
By SEEE 7 (Silylation)+GC
R NEE RS (GS)
Fik: EAEEIK(CE)

BUKMER ST HPLC

ICP : Inductively coupled plasma-mass spectrometer
CE : Capillary electrophoresis:CE

GS : Glucose sensor

Yk BRI (%) 4.1 4.0
IS EEF-3E 5K & (meq/L) 0.40 0.30
B 75 K 2 (meq/L) 0.02 0.01
R (mS/m) 300 420
SERE(NTU) 130 170
pH 6.7 6.4
iy BT Na 240 520
(ppm) Mg 60 30
Ca 360 990

Al 3 4

K 20 10

Fe 2 5

7/n 1 1

Pt Cr 270 210

SO,* 100 260

Y EET 1000 2100
gy BUKMEmE 10 60
(ppm)  FHEREE iERE 0 110
Fitsiie 210 1100

[l 50 650

L% 240 130

TRIANE 430 1000

A#fgaET 930 2990

Bk 3700 3000
Eigyrast 4600 6100
YRS ET (ppm) 5600 8100
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Y ~ BREEH] ~ 3Rk DCS G

(—) ~ 87K DCS #yEER

HAl » CEARDAERIER - SRR S K DCS
B3 > GBI 5E  ALBR T AN A T E S WA
fle DCS #f 4K 3R 4= & 09 A F 52 & 1Y %K i (Hubbe
etal., 2012) « Hr - DIVJEEMEAYRE I B /K D7 A B AE I EE
f4:724 (Dissolved air flotation : DAF) ~ Z& &% 74 (Evaporation)
(Stevenson, 1990) ~ fifi#5E(Disk screening 1 PDF) ~ A7 S
7B 7 (Precipitation clarification) 1 /% J 45 & /% (Freezing
crystallization)&§ °

Hrf DUNERFFRE (DAF) ZiE HE HRARA
7Kk DCS Y7774 » DAAERZEE 5 /K o] IA R0 BRI T [
BaY) > (HiZ% DCS th DS HYEBRFEEEAR = (Ben et al.,
2003) - ZA1 > DAF £k DCS 8oy E B AR EN EFRIE
FE > RrAE & BEAE M (Fixing reagents + BAEEERI)H S HHTY
Fe BB B OR AT X BR K B > DCS By B R 4
(Miao et al., 2013) -

BRSNS - WA E N EE RDRMERE
B DCS FYTAFNEEEL ~ SURGERREL » W/H LA AHERIRL
flo 5¢ 75 75 ¢H & 4 BE 2 7+ DCS & B #Y 5 & (Miao
et al.,2013) - {BE2 77 RI 2 B ATAE SR i A ~ Afiide
FRERY DCS » {1873 DCS 4HRR > B Or B AEARUE Il
RITHYIZ A IS AR R 4R -

AFEWA— ST A MR DS - BT AT £
HBER - EE(EBEREREME DCS Ay — L pk
(Miao et al., 2013) - JLHZRBHGE R > AN LUZ g 2 AT {5
REZ B RE - TREHES(Lipase) AIZK BEFAE T RS
ch iy EL S Y Hh A H KB M K (Xiao et al., 2000) © 24

Ea?ﬂi
=
o>

0o

ESEARBE K il - B L S SR K AR I AR Y)
B BB R FRBERIEY)E R > Sun F A (Sunet al,
2015) F 8§ 7K o o il t 2 PR A% B 88 (Bacillus) f fR o R A B
J& (Pseudo-xanthomonas) %5 i #R /£ 12 & H RV FAE T REFR
TEfFE . HENEAEE/K Y CODCr » DCS ~ DS A&y
AIGRFE 60% ~ 42%F]1 40% /545 » T #EFI1E DCS Y ARk £ -

B ft B oAt U5 A M EE 0 b B ' F &
(Chemical fixation ) - Hyj* H B A ERIERYJTEME ~ 1 DCS
HIEERRE KR - MRz ER - HRTC&HTFS
s SR P LB E E R AR AREF S Bl o P AR i
WAL FHYHEER DCS - DUSEIHERA KA S R &4
TRIBIEMEE (R4 5 » 2013b, 2012; SE{# et al. 20065 FHHZR
7 et al.,2012) -

FITaBIA & & B (=S EI=E & ) #8245 EA K
#5938 - Rl iP5k T BB At - Sea R EY) -
DCS ot (Y — £& 2 @ + 40 B gk 3 °7 DL #E B o A
(Neutralization) ~ E5E(Aggregation) ~ TE[ff(Adsorption)ifii &
FAEAE - SRR E > T H BB R R AR TR A A
Z& AR - MEE HYAS AR SR 4R (S {2 et al., 2006;
Rojas and Neuman, 1999; Holik , 2006) -

H AT AR AR E E R £ 0 R =810 (). M
e RSN E S L3 (PAC) - ). RAE T THE
R IR e Y A= 1 R e IN
% o Q) AEGEE TS 70 TR G Y% (Polyamine
PA) T % P Ak - EL G (L #%(PolyDADMAC) T 24 na i
(Poly-ethyleneimine, PEI) 1 2% £ #% F% (Poly-vinyl amine,
PVAm) % ( = v # — etal,2005; & % & - 2012;
Miao etal. 2013) - A EHET-E 853 T2 S I
R E I 4

S
/H /%z

% 4 H AR TS ) T AR RIS M E EE 7T (Holik |, 2006)

Molecular weight Polymer Charge density
[10% g mole™"] [meq g "]
0.2-0.3 polyallyldimethylmethacrylate (palyDADMAC) -G

< 0,05 dicvandiamide-formaldehyde-resins 1-2

3-5 cationic polyacrylamide (PAM) 1-5

0.05-0.2 polyamine (PAm) G

0.8 modified polyethylenimine (PEI) 11*

0.1-5 polyvinylamine (PVAm) 015

* Charge density per g of cationic pelymer without counter ion

measured at ph 7.0
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T Xy
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T SR R e
05 38 1} 4y
WAYA l_
ﬁ_}({\@ =
Bk A48 2 40 O
s \\_ ol Bt
75 bl 1119
AR B ' -
54~ & il BT~ UL ) 3
=
=
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rou P
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HEEERES | FRRE T ST
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RS
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AR R RO
T

2. Pl 7 BEERIHYBEEE Bk DCS 52504 rutHI (2 H et al.,2006)

(D) ~ D& THERRRI SR SRR DCS AyH

Pl o T BEEE R AEEE DCS S EERIR = 70+ Al
7y BB B TRV E RS - BB REYINS T EREE: - B
ERRNES S FERES  ASES D TERERAR
[FE]ZRE » (B Fo HAE PR b3 R mlBRAY A €0 6 DCS
HHEYARE AR H 2SR

PAsi SR EE BT SR AR [E2E - KBk DCS HYREHHIAT LA
73 R EPE B » 25— PE B R SO R SR RS VY B Y B2 e 7 1%
B (SRR T B SR AR R R A B R S 2 I R R S
#% 1t & %) (Formation of polyelectrolyte complexes with the
fixatives) - f£55 P& > RISRIFTIE s E &R 2L
PR e ~ SRR ~ Ji#E(Deposition)E{F FHTE
FEAEBERT L FRHARTTH— 50 R 24T - R
WIS L&Y EAVSEERETER (T R 4 » Al DCS #9 2
P T SR ikl th A S i (Filtration mechanism)HJ &% - M
% E T Ky IE B RS b o B B R B 2R S K
(Absorption or bridging mechanism)fY &g {E1%H] » 1 DCS &4
FAAEERAE LAY 240 1 2(5E(# H et al., 2006) -

(2) ~ K DCS I HITFE FIAES [REATRERE

AR ZEHY DCS oy bR 1 PELBEE IR EE Sy 7 DL
Hh - B AR AL - B 3 BURA DCS i
FERTRES [EEAYRERE © BUKMEROT Rl ~ _EIBA - fifs
BRI BA % - (B SR/ KEE BRI Y 25 5 HE R A R s
SRR E W) R 38 A (BR A0 B KRR > 2010; BRFGE -
2013) - E = nREE B E R A -

E B4R BRI S5 55 B ) - B R A T il
FHE S AR I SEne S 8 2 B e T S TR A e

(Fil&ES) - MR EKAERRER - FAEDR ARG P
MEEEEES - B T REAPRIZEETAIRER ~ RIAE
ERE - SROTBRIRDISE MR E pH R TR B SR
HETR - EMEE R SRRt 2 5 REEAE R K E Y
s -

EK A SRR O S L AR EEY) S - T DA Rl
HVERIR > SERNEE TR RS T REEEAEEE
HYENGS - BESER (ST ATRBRARE AL & - el ed
R AT S LR AR (BRIE 5 > 2016b) - BRIEEZ AP
FIEEERY S AR R S pH YRR ~ BRBESSHY SR04
BER ER - BRI - Gl R EREEA
NS BB ~ AR~ JE/KBIRSE - AR DARERIE
AErsa BRVESEET - IR - AL - F2Bk T hik S
BT EEa RS > SEREFEEE - 78 Wk
BT L EYIREIGE BoKEERE B R SA TR BRI
AIRRBL A 22 e ~ ROEE TR B ZAVSERE.

BRI bl wavme
—
L7 | sames

Wi
E5RRT - GRREAR - iR whii b
WS -7 R

3. DCS oy HIREAHEL R DCS B HIFFAE il AE 5 [REAY IR
BE(IMBRG T » 2013; &RIAE » 2016a,b)
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R 5[EEHZKF DCS B VBT MKESLE - 2013)

)
Il

R

&R

SRERAEEE (IR (I
%24 & ABETS » 2006)

ST S BARE(E

{5 PR RE M R EE

K. e BT e ey (50 P 8 22 51 e (SR A e PR - HTIARIBI $5 28 5 7~ (BR 44 2 > 20162) G

TR KPR RRIE  BORM VIR I (A R AR B (BR e & > 2017) -
ERPDE ARG T AIEE SRS T RKE) - SEEESHIRE T RS E RN

RO SR &S AR > 2006)

B3 LBy IR B

A )] {5 FH SR BRI B ) A% ] (Slime control reagents) (=i © 2014) ~ (k45 0 2017) -

71~ DCS $5REE R A HIHRE

FRIBARAR 248 THFAE 2~ DCS BY5 45 S401(3 3) ' DCS
o R BERSY Bl ~ AR ~ SRS o BB ERE O WIRTER
Firife > A Re e BB S RIEBI S A4 - By T S R
PRI RC  H L Z SRR R 7K R DCS BTSSR
A GREREF L RIS - R Faoa 809
FEEAE ~ (S FIRRAEPE RS - B IRk Y I A S PR PR 6 5
(ERHEE > 2017) -

F 5 BN S TEA AT E SRR T - 14N BIRE DCS sy
AR AR BT SN ST SR A N AR RE [ B S
SERFUAT R K R I HIBREE (B AR » 2011) ~ (IMpA& I
2013) -

(=)~ BT EEEEREEET

=T BEERIHAID T 22 B iR S A %
R KL R BRI ) B HE RS s ORE 2797 & (At (s A3
HIEZEAAE BT R4 - B gm0 HRE A
R~ BEEEER  Pal T BT P AR M E SRR Y
HYURELIEGTER 2 BXK -

R hEEER  VHR FEAURHEI TS ~ SCARATHL T HYTEE -
M > L BERBIRL TAVAIE T ~ KRS - TR
FOJIEE - DUSEFERDRE Bl BOR BRI S A S o T 5t
BEEER - (IR TR K s B (DL E R T R EHEZ E
RERE > Q) AFD TS Q).mr T EEYis T8
(4). BEFEE (charge density ) SELIFFAIER E2FEXK -

HIERYE REY) E bR 7 SRR EET =T
BEBETYE - T8~ BUKERBUE/KESNE# (HLB)
SR o BEESPREE YR - BETEETT - BT
ST [ A RS i Ot 259 722 1 I A i e o0 - B SR T (i (e B
et al., 2004) ~ (FTFHZRE et al.,2012) - [RFELORIAYEEIEE
E/KHTFAALRE - SRSCR Y Rty - B H RS
TE S TEIDAR Z 400 Y BRI FH AR I e SR TS T R B 22 T2 Y
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PR - AiE 4 BURSSEER] A~ B~ C D AyBEAIEE R -
EEr Tt i ORG & 477) B BE 7 1 B PRl 1)+ 31 P SR B2
BULLSEER B ~ SRR D S Ra (sl % HLB) - £/
BT PVE S AT BREER D HUSCR I H IR - 5950 0 By
TR SR SR E R > T RE AR B TR TR > AR
R EIRE ARG BTV AR HL5 & DUSEERT B Ry & (FH
AREEE T ) -

R

HLB

TR
B

EEEE SR

4. RSBRCREE R T2 AR SR B MR H Ol B
et al.,2006; FTHZSFE et al., 2012)

— AR ERAAE R T EN S T LEYER
MEERETFENS T TEEY  SHERE
(Charge density ) Y70 EE B EABEN EFRBR -
L= P 1l b ST K i e A A e M T 22 Rl S
TH A B AR T o IR - IS EERIE R R e E i
ML EE AR (LR ~ P~ T ZRA8) AR
T BT TR ST 4E & SRR F T R R [
B - NILAWHEETE MBS - i PEL &1 ~ Koy
HINN7K 73 fif 2 PVAm %55 70T SEEEREITHYBUK B BE
EHTEMEATE T2 GIA0E S (Holik, 2006) » HF5HEE 7M7)
FAeEY) b2 IR B K M AR M S o T S P BB
KU FREEREAMEEN - 8 Zsr et
BOK Mt T AR R - BUKMERRIAE B F RS
P EORL T P2 S8R 8 By 5 25 (Belouadi et al.,2000; T

4 etal.,2005; @RS 0 2012) -
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NNy modified Polyethylenimine
NH, HN M, = 800.000 g/mol
i . charge density = | | meg'g aipH 7
modified Polyvinylamin
WH WH, NH M, = 300,000 gienol
He . degree of hydrolysis = 3
Du? 03 . charge density = 5 meg/g at pH 7

@ = hydrophobic functional group

5. PEI & PVAm 7557 TS S A I BUK M 2 i i
1£(Holik,2006)
75~ DCS g bk Az S 5 T
iR
—RAEPDURIEEI DCS SES{EAR 6T AR
S0 (Fixing reagents)ff ELEE(EARAE | - HiRSRE—EUA
A T AR, - (RIS I TR 2R PR
SEAIIETRE(Scale trouble) « MiZ5 H R I T A AEELHH A4t 20000
SRR T M R T L © T TR (1K Stk
T LA TS T T S R 2R - BRI
SR R -

() REEEE S T EERERIIE DCS KER(CAREEY
R BBV E B = A

FIFIR [E5EEER] (PAM ~ PAE ~ PAA J; Polyvinyl amine)%[]
6 HEITREE YRRV SRR EERBR R AL - DAt
5% 5 T B A U 2 b - AT A A R B Al (V)VE
& etal,, » 2004) - & 7 BURSTHAE R ELEABRPE 2 5E 5%

I il R TR

1 AC7314 200 ppm

6. {EATHREEARARET DELARTEIF R0 AC 7314 BFEHRLEZ
PIEBRAVECROIVEHERE et al 2004) ~ (FMARME > 2013)

RIHMHEE LS T ~ WEHEES - NIfE e A
FEAL (e A B8Ok 55 ) B R0 T o RS S DM A B
ABRERE R > DAADE P e T MR AR R (SR, ~ ot
RLFHIEEBOR ~ BHEH T B R E a5 SR A
BIUATRL TS R BBRSUR - LA Ry BEFH BRI LUK E
LR HR R T R A PR AT T35 2 TR SRS -

% 6. HEITAEEREAERAT B H Z SEERIA R A

st ST TS EEE
i PA-ECH Resin o~
AC7314 PAM Resin &
AC7302 PAE Resin =
AC7308 PAA Resin r
VMP#* PVAm i~

=
*ECH: epicholorohydrin B2 Z AN E, ** BASF E

7. SERPTE A Z SRR R S RS HE KL 5 < B
ERRIIRECINVEHERE et al., > 2004)

GE  [REETMENOR BHERITOREE SRRy
HIREESSCR. 7)) HUEERCR O asscR

T m — — —
AC7314 & th =
AC7302 =3 = h~5
AC7308 th th th
VMP = = =

() ~ AR AR T A

L& T EEE R AY A N L S b & B (FE D 4 _E AV RS
e T-HIN & B A B

(D) =R © SRATEAEAY THF fHOR - BEERA © 4

% INIIE © 200,400 ppm > AEAER I A SIS F e 2
FEREET > DLAOE 6 HYSRERael - SHE S T BEERIRYAR
I SR AE IS BRI E -

(). 3B 575 AERASRE IR R A A
AR T - IRTORII A SRR ~ AR
BRI AE 40°CHYZKBfEH: 30 s ii% - AU A 04
FHCESIRF ~ SR BB RIR R IR SR AR I
BRI - AEEII SR - IEZORII ARG E
M~ FAPEEERIEIEAE 40°CHYZGR TRHE 30 itk - HU
TGP BT SRR N BB R R A f
BT E BRI E -
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s tr=ACT314

e A 7302

L e A 1308
£ ——VHP

S
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FE e F i (meqs/L)

4.04
0. 02 1
0.0 " i

] bl | 400 BOQ
#4335 M2 (ppn)
7. BREEEIRINEHERE R B A NVE T
et al., 2004)
100 ~He=A(7308
E 8t N == HP
o B0 ' =O=Tii B
~ NN\
g NN
il
: A L,
0 200 400 600
AR 8% e (ppm)

8. BHEERMIRIIENERCEE LI VETETE et al.,2004)
_aw ey A0 7314
Q wbienss | (7302
“E .08 ~=it= (7308
a0 ' | ~E=YiP
o | =0 iR
% o
th
% .02 J

0.00 ; i
1] i 400 B
B )% b0 2 (ppn)

9. BHERINIESERIaEE TR B NETE
1% et al.,2004)
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