dggoltlol F&d g Folo k3 WA vA= FF

473 - YAF - 295

A e A 25

1.4 &

.

AF7HA Fold HEA AHEHE AFAHA S PHE Barrow 2-step FAF(F
st a3 B ZEol oA AT Gearel FVA vl o83 e 43
gze §Yo2 A Folg AHGE Ro2 oY DAY WYPSolE 9 7}
Z BEAFS) Atk WA Folo A AP Folo] FEd EAJ w4 F 5o
o, =2F g9 WA 2 Fold HE A A =¥ 24T $ A} aY: o]

£ Folo BAAYE YFoz ¥ F fike Dol Atk wEH A =X B
U BAR#2 SiAE dFd EAS AYT 5 JE P 2AAY e gy
F7} o]Fo)A gton AR WP DaAE PHE] A oj&H: o, ojF W

E& ZolE A=Y AdH o)t

HIAA e A7 Ao 95U Fol: Mol oM B ofUE F& YN E
w=3t7h BAT o) d F&o) ¥ wsE vlady 22 Mg S8 249 F
t}. o] & vtadlg B2 ol9dE EDTA, DTPA 59 o}9lA o4& =3 349 2
dolEAZ AL&H 3 vk a2y EDTASH DTPAE o] =3 WA Add Agsn)
23bct, wakd LA Folo dF BE Ao AT oA FEL FL Yoy}
ek, 2 AHEHE oluA UF SANAA F @ Lolwlo] Qe o] FEL YA
Ael Aol 2FHE =A9 Mddo] 7ugA @3, Aug BAEA WA M7
ol Mo EAR EFe H2HF 4 Atk =T dF 24Xz 8 A ol o)
Zel gAY} sbsatn, Fol Ul EAE sZolu nAE So WF FF JIFE
A3 Ao A 714 £8 oe A we] APt 3L A Yk o)
g ool & opglA <kF o2 EDTAS DTPAS wzstN 2 49 Aoy &
3& 7HAa Qo @k gy dggelule] F&el o Folo] x3E WAAY
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T deAd d 48 23E Bud o o

g & A7ANE 43 2 250 A Fold dF edAY FFeE AE
HE ohiA oFU Exdgerw, ddoggolyl, BN g Ao 7tE
=3 4PS T 479 dgoirle] &9 ¥ Folo x3E WANY F Y=
2¢] 78 HESFA.

2. Alg L 9y

21 4848
2.1.1 §o] A&

Fol AgEE AR FHYALA 13 WA Aol M T4 A AAE A
g3gen, 718 248 & Table 13 Zth

Table 1. Properties of paper sample

Basis weight, g/m’ MIT folding endurance, double folds Brightness, %
79 42 90

212 A71A 2 BEA

FTol Wl AEEC] Fol9 =g mAE IFE FHRY] 3 AR 4, #
AT, s, 3AIDE A e, Fol9 3 HE AZE 93
Bxoghgolnl, delggolrl, Eogtolnl g ARt RE FHFESS 24
£ Aok ARt 2tz degolvlge] dAEl e thS Table 27 Zrh
Table 2. Basicity(pKs value) of ethanolamines (at 25TC)

Monoethanolamine Diethanolamine Triethanolamine
450 512 6.25

22 2339
221. A71A 2 BREA A

H7MA 2 005Me &3 £97 0.01M9 FAFe(0), FeFe(O), 4sh3 ) €
N AL on, ztzte] gdd Fo] AEE HFAN F Aoz Zgrg EIYEY
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(flattening)3te] =8 Ax7|dA ARAA A AEE AzxsP o, A4 He
8 Fo] AEE 005M9) Exolggoly, tojggolnl, EFdje oyl gl UH
A BAATIL Aol 2 Zf 22 ZYPEQYT F =g ARV|NA AZRANA Fo) BE
AE Ak, 43 A FF F Folod WUIFS WAS] A ZHEY
(flattening)& AP F U,

222 Eo|9 A& w3}

BEA}L Ag Fold nxd Fo] AIRE 90T, 50% RHY 2722 332 &
R QA 2+ 39, 69 T F2 7S =3AY F HAse YHEE FAs9 BE
Aol @& ZtZe x3 HEE ®lu FM3T. WY EE Elepho 3000 AlE|= A
(Datacolor Internatio- nalit)Z A3 es, WAEE MIT WAHEE &4 7HTinus
Olsen Testing Machine Companyiit)E A}-&3to &4 st

ohule] 4y @ F& BAL AAE Fold 7HE =8B PAL 5 AeAe
#FE golrs] dal A7e Folgg Aol Rrolggelnl, tloggoly, ¥
gdgolule Astd 1 &HE BAF A¥E ge o) Yehgrh

2
i
o

3.1 ¢do] H7td Fol 35 WA A= ¥

dPL FolY A 249 F2 4 HAAE Pl A Fo] =89 Fa H4do]
Hoigtt. Folg W7 vAE 9% 9 oFd 71989 2 M E 27
AN zgol dPS bt A Ao} AN T4 2A Aoz HEHUCG
auy o] A4 2A ALz Az Fold Bede BHEA AT 24T
Ak kA ol @ Fole BAAYE FFojof Aot oY GAAN AP T 2
ol dZee M3 T Folg EANNZ 5 ge WHEe] MEdn A o
g gAY °oFF F9 st viE d@goiglelr. & AFM= ol d Hze o
GEoRl g HEANZ TSt 7S =3A1Z] ¥ WHES} HYE FHL T RE
g a%E Hlusr.
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GA L Hg Folo =3A ZAZ9 deoldF &9 ALt Fold WA= Y
AT #Hggd nAE 9P AHE AFE Figldt 24 Jebhdh JdM & F

8

=+ Control
-8~ Monoethanolamine

8

~4— Control
—- Monoethanolamine
~4 Ciethanolamine

~&~ Tristhanolamine

3 8 8

=k~ Diethanolamine
<&~ Triethanolami

]

g

8
8

@
8 8

3
MIT Folding endurance
decreasing rate, %

Brightness decfeasing rate, %
3

5]
-
=]

o

o

Aging, days Aging, days

Fig.l Effect of ethanolamines Fig. 2 Effect of ethanolamines
treatment on the decreasing rate of treatment on the decreasing rate of
brightness during the accelerated MIT folding endurance during the
aging of alum- treated paper. accelerated aging of alum-treated
paper.
| Egogtgolnl e HEd Folo WAaxe YWHE FA o] 7HE A dEhd
ze gax8 %2 Yl 98§ 2ad:s Eddagoinle Gz rst 7}
< o2 Azty oA, g togolyl R ggolul &

32. 987t 3718 Fold =3 WA vAEe 9F
F& ojee Fol9 x3} Aoz A Yok o Tl o] E WERL 20 T}
F BHE 22 Bok opyz) 448 wg £33 FAAAT WA Fo| HE A
T ol ol W@ Fold x8E WA Hest olFoiAk e, BAAA WA
22 AgSHE WYL AR~ BIAZ A vlavd 238 AT BH
ol itk iy o] WYL Ay Az PHoz Foo AHA € EAFE A
Qoo 7let dF GaAE] P9 vtavlEd FEE EF 02 ASHE IF
o 9184 5 BAE /AR Uk FolME AFF wpsp Zo] ofdA FF EF

K

b omn
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8 A olEAR AgdY. a2 WP BAA 4F F9 st dggeldle] 7
Yo g Foj9 =& WAL 5 A AFE dotr7] A3 47 oggo}
RNES AFste] Bt

Fig. 33 4914 & 5 UKol EFogSolvl S A Folg Y= R fdx:
g0l 7 HA ugy Efde ol uE a7t B FA dEiten, deg

26 60
R =4 Control
S0 —+—Controt 8 %0 [ | -m-Monoethanolamine
& 8- Monoethanolamine R —+ Diethanotamine
°® =&~ Diethanolamine 50 ; i
e e S =40 T | e~ Triethanolamine
@15 —&-Tri cg®
o o o
2 2L
S £a
81 38
8 =8
£ o
= =
3 5 10
i
o 0

Aging, days Ading, days

Fig. 3 Effect of ethanolamines Fig. 4 Effect of ethanolamines
treatment on the decreasing rate of treatment on the decreasing rate of
brightness during the accelerated MIT folding endurance during the
aging of copper(Il) chloride-treated accelerated aging of copper(Il)

paper. chloride-treated paper.

goll, Ri-ojgtgolyl sog dpEe AvEd Hat BE ETE L}Emm o
@ ABEE ¥ o JwLUFA T A Folg =58 AL + U T
= A

33 95A()] A8 Fold =3 $AJ A= 4F

A olge T olert Fol9 ko Mo & JFE uHh EF A o] A
2k x3E 4o Folo ZE A % FN3E FEAUG. anz H o]2¢ A
ARFA 2 ol ¥gg A & Yart Uk B AFoME olgF H ol
3t 3HE A A A9 cjgdeln §4L APt BE AT} A9
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FE dotry] A3 71S =8 49S dAstH
Fig. 59} 6914 & & dXol €8 FH(I)E AT Fol9 vlA 2 EgdaS

ohgl, ol g gopd,

Exojggolyl ¢oz WAE R WAE FAgel A veh

2 oleo] 9@ Folo =8E PAFE L7 ASS ¢ 4 AU olAF AHSL

A olgo] djggolulzn ABe YHAE

e
= o

Oft
-
rie

-4— Control
-~ Monoethanolamine
=&~ Diethanolamine
—&~ Triethanolamine

MIT Folding endurance
cregsing rate, %
3 Bereghoed g oo

(=]

5 Effect

of

treatment on the decreasing rate of

Fig. ethanolamines
MIT folding endurance during the
aging of  iron(I)
chloride-treated paper.

accelerated

Ao 71ste Aoz A4 dedgort
Egdggeinl e nE&dAY g4F dA SolA 3719 8% oS Ao Ed
F2 ALgEr ol d 2AES B W, dEdoldl XNE FIH AH o] EA
Folel di B&E A7 Jhssidn A4dd.

2
R ——Control

%20 | |-~ Monoethanolamine

= =k~ Diethanolamine

2 8~ Triethanolamine

&5

e

s

)

w

g

£s

2

0

[+ 3 6
Aging, days

Fig. 6 Effect of ethanolamines
treatment on the decreasing rate of
brightness during the accelerated
aging of iron(I) chloride-treated
paper.
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40 100
#ac | |-¢Control 90 | |~ Controi
.35 -~ Monoethanalamine ~#- Monoethanolamine
%w 4~ Diethanolamine ° 80 I' | & Diethanolamine
° ~&- Triethanolamine 2, 70 | |-@=Triethanolamine
C. i
75 [ Sao60
g 28
cf
o0 ®© 550
] 22
l5 5840
® 2y
E10 -2
§ §'U 2k
@S5t 10
0 0
[¢] 3 6 0 3 6
Aging, days Aging, days

Fig. 7 Effect of ethanolamines Fig. 8 Effect of ethanolamines
treatment on the decreasing rate of treatment on the decreasing rate of
brightness during the accelerated MIT folding endurance during the
aging of copper(Il) sulfate-treated accelerated aging of copper(I)
paper. sulfate-treated paper.

34 AT (M) Aot Fold =3 BA A= 9%
FaTe(IDE AT FTold B, 78 ol Ho]E o)2o) FAd EAF
Zolol 7 ol Aol FAld EAstA st x84 A3 FE7 @52 e
Fol9 AR Folrt F£3] wstdd. wapA FATA(M7E AZd Fold] B¢
e gaxEst dEo F&ed o =3 A Ax AAGAH
AFME FF F&0) FAA EAgte Folo =3td Zhze) JEgoiwl &
A7t md ¥ WA=AE FESFAT

A4¥ A7 47EIIE ZE Foldd A, 7ME =84 dgTes 9332
(& A2l Fole] A¢s bVt 2z Egdegoly], dog o], Edlghgo}
9 oz AR 9 YAR ZAEo A dER oldd AAE E W 479 9
ggolrl gofo] Fojo g FHAIEH A&HY B oje FHe IF Folg
x3E FAEdE 58349 ¢ £ ANey, B E4E 2 Bt Y #
A vetd g & & AN Fig. 73 8).

Ay

N

e
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35 djggolile] g Folg x3 A wWIUF

el ARES 53 2z JegotuEe] Fol U A& FHAY ¥t ofy} F
g 2 A oo g% Folo =T WANY S ¢ F YU AG Lo 5“‘}7?1\’4
E7E on dg A YA vhdo)] ojggoinlo] F&o Ad Fold x3E M
AAFIEA RAE o}AARA FRAAA Gk 2 & 4F A3 ooty
o] F&o % Fold x3E WANE F ASS ¢ F AN olHF AR O
Fig. 9914 BE vle} Zo] Zzte] ojghgolqle] EDTAY DTPASH vliJtA 2 §&2
#E(complex)& FAse A 7Id3te ez AZdr

B ode ﬂ![ﬂ o

CH,

| | R

CH; CH;
Monoethanolamine Ri;=H Re=H
Diethanolamine Ri=H R2=CH,CH20H
Triethanolamine R:=CH2CH.OH R2=CH,CH-OH

Fig. 9. The complexes of ethanolamines and metals.

4.4 &
Broggolyl, tojetgolyl Edggolnle Fo] REAZAY ARG HHI

Bl Lo
A e ze FEL AT 4 Mc}. WA gz ¢az vieh gol Aze] e
obEl gojzo] Yol AzkE Folel A4, F, Aol EAFE Folo A F& B
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A2 BAE YHEe o+ ARG Adel d@Loinsd dE 9L vud, =
Bolggoln, Holggod, Ridugold ¢o2 giaAe gl A dehgiv
2zte) olgtgolule] Agelm A7l Tz YARA Al 7As olH P 2
38 dehie foz 479

7D AA@Mol Ad Fold ASlE FPS AIF Folgt vhRst
A2 Foggolr, Yoggoln, Rrdugotnl 0% Fold & xa FL
HE 578 et ode A%z B o, degciue] F&3} 32 Yystel S

& w8 F50 @ Folol =58 WAHE Aoz YWeh

FAFA(7 Y Fole Aol F& BE ENE Ho] oj@oiue] A3
F&ol % Folo w3 ERE BAY £ 9T T+ AUk TP AP v
bsel a3 HELE A%, G4 GE FoEF AANR RE AW BB =
Js gAe ¢ 4 A

A% & AAEE E A WA FES BEE T 9T AR ARERD
Jei7} APsseld AZE, oz AA Axge vy R 23 Addde W A
A w3 #x EHE AN EA U@ AT ASHID Wast ycm 4L,

A8 %
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