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Summary

. . Research on standardization and prototype development of archive paper for
Title of Project .
important documents

Key Words Archive paper, durability, security, physical properties, chemical properties
. KOMSCO . )
Institute o Project Leader Kim Taeyoung
technology research institute

Project Period 2023. 6. 2. - 2023. 11. 30.

As a result of conducting a survey targeting central administrative agencies and related
organizations on the production type, usage status, and future demand of archival paper,
the areas that required paper suitable for the purpose were agreements and official
letters, and the required characteristics were increased thickness, It had to have tear
resistance and had anti-counterfeiting and unique copy functions. As a result of
face-to-face interviews with the diplomatic records, treaties, and overseas mission teams
of the Ministry of Foreign Affairs, it was confirmed that watermarks were applied to
letters sent to Korea from overseas.

The National Archives of Australia was establishing a manufacturing standard and
certification system suitable for archival preservation paper. A list of companies that have
passed certification is posted on the website, printing paper can use a specific pattern as
a watermark, and certification needs to be renewed every two years. Recycled fibers
cannot be used in the archival paper standards, and the tear strength measured after
accelerated deterioration at 105C/15 days was managed to maintain more than 87.5% of
the initial value.

As a result of analyzing a total of 19 types of paper currently used by the Ministry of
Foreign Affairs, both domestic and foreign, it was found that most of the paper used
wood fiber, and some paper contained cotton fiber. Most surface treatment agents used
starch. Among the papers used by the Ministry of Foreign Affairs, with the exception of
letter paper, paper for treaties and exchanges of memorandums is fluorescent and is not
differentiated from regular paper. The three types used by the Ministry of Foreign Affairs
had a kappa value of 5.0 or higher, which exceeded the standard standards such as KS M
7704 for preservation paper, and showed insufficient durability (tear resistance, tensile
strength, tear strength) compared to overseas preservation paper of similar basis weight.
Watermark were applied to the papers of five companies: two companies used the
certification mark certified by the National Archives of Australia, and one company used
watermark as the preservation paper mark.

As a result of surveys and face-to-face interviews targeting central administrative
agencies and related departments, overseas case studies, and analysis of domestic and
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foreign paper including paper used by the Ministry of Foreign Affairs, the development
paper had (O improved durability (tearing strength, tear resistance, etc.) and @
preservation. It was found that strengthening (Kappa value less than 5.0, etc.) and @
strengthening security.

It was confirmed that mixing 25 to 50% cotton or flax fiber with wood pulp improved
strength and bulk. Applying PVA as a surface treatment agent can significantly increase
tear resistance and tensile strength, but considering printability, it was necessary to reduce
it to 2.0% or less. Starch surface treatment improved tear resistance by 88% and tensile
strength by 27% in the MD direction compared to the base paper, and showed good
laser/inkjet printing clarity and IGT ink oil absorption characteristics similar to overseas
preservation paper. In prototype manufacturing, it was judged desirable to consider both
PVA and starch as surface treatment agents.

There are many security elements that can be applied to paper, but considering
effectiveness and manufacturing costs, it was decided to apply watermark, SPAS
watermark, and security fibers to the prototype paper. The image to be applied as a
watermark was selected in consideration of its symbolism suitable for archival paper for
important documents and technical aspects for implementing it as a watermark on paper.
As a result of manufacturing and analyzing 6 types of prototype paper surface-treated
with PVA and starch with basis weights of 90, 150, and 230g/m? (O all samples had
brightness, alkali reserve, pH, Kappa No., and initial tear resistance/tear strength/tensile
Strength and color change after accelerated aging meet the proposed manufacturing
specifications (draft), @ At the same basis weight, the PVA surface treated prototype is
generally superior in strength to the starch surface treated prototype, @ After accelerated
aging, the tear strength and tear resistance of the PVA surface treated prototype showed
less decrease in physical properties than the starch surface treated prototype. The degree
of color change after accelerated aging was within the manufacturing specifications, and
the tear strength and tear resistance after accelerated aging of paper treated with starch
using the surface sizing method were analyzed to be within the manufacturing
specifications. In other words, it was confirmed that manufacturing paper using the surface
sizing method can meet the Australian National Archives’ tear strength retention rate after
accelerated ageing.

Two types of prototype paper for evaluation (basis weight 90 and 150 gsm, starch
surface treatment, watermark) based on whether the results of the survey by domestic
organizations are reflected, whether the prototype paper proposal specifications (draft) are
met, printability, and the effectiveness of security factors. As a result of the evaluation by
the demand agency, the quality was excellent, including thickness, improved tear strength,
and improved security compared to regular paper or previously used paper, and responses
were obtained that they would be willing to use it if the price was reasonable. Through
technical consultation, the standard specifications (draft) for archival paper for important
documents were confirmed.
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3 =9 7l AL |

L =u-9] EE8A 7134

[ 2t 77 g2 oo |

« Alkali reserve(0flH] ¥Za|) : XA iif'—f 7 20 osf Heeles M2 S2AZE = As 3t
=0 &S oosty, E& FO0| L ErMZEE0| ofof sHEE.

- pH : SHX| ORE oot FF2=E Xl AZE B Ee gZEE UM BOIE NHEHE=X
g g = A2

« Kappa No. : 2|1 &S LIEHE 22 g7 THRACHl 1% o[5tel 2ladHE ¥Rstn
UCHH Kappa 242 E2+£ 7 0|5t0f sigat.

« QIHZIE (tear resistance, mN) : ROIE 0| MEst= Z= 7t2 20|stH, s 2F5HA Z[H ¢
AX|==(tear index, MmN m?%/g)E B = JUZ

« QIHZALE (tensile strength, N/15mm) : €& S5 2 Y7 & F, HHO NSt 2= 42
o|0|5tH, S EFSIH Q™ X|(tensile index, Nm/g)E BT = AUZ

« WHE df) : L SF50] FOT LEHOIAM FACH FHCHo| H4Cl= HE=E o0l

« 7t Lol Xt A[ZHel Zuto| ot L3tE ZHERIA|F|7] Qo HRHeE A AA(105°0)1 &
A1(80°C/65%)0] RUAS. KS M 77042t SF 77|22 A A S xfeistn QS

7}. ANSI (American National Standards Institute)

(1) NISO(National Information Standards Organization)oll 4 %= ANSI/NISO Z39.48 +2 * 2]

(2) AEA4 =, pH, &z ¢ % Kappa No. & 4

(3) =& A(coated paper)2}t ¥ =3 A (uncoated papenE Yo 71& A Al

Table 1. ANSI/NISO Z39.48-1992 “Permanence of Paper for Publications and Documents in Libraries and Archives”®)

g = uncoated paper coated paper
pH 7.5 - 10.0 7.0 - 10.0(4 A pH)
AL =, mNm/g 5.25(MD®3F) o] % 3.50(MD®}3F) o] %
oy 3 % 2 o1 2 o)HIZHETFT £33
Kappa no. 7 ols} 7 o]}

. ISO (International Organization for Standardization)
(1) ISO 9706:1994¢} I1SO 11108:19961 4

(2) 150 9706:19%4°N= A7, EAdl A&HE FAo2 HEY H7IFES ANSI9L FARSHAI R

71 FAdA tra 27t s
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(3) 15O 11108:19962 71=XE

(3) ISO 9706:19945 F=A171= 745 Fig. 39 £4< watermark= A&

o
=]

9%

(Table 2. ISO 9706:1994 “Information and documentation-Paper for documents-Requirements for permanence”)

3= 7% &
2ld =, mN WZF=70 g/nd : 350 mN, HHF=<70 g/nf : 6g-70(g:8 )
pH 7.5 - 10.0
zte] 3, mol/kg 0.4 o]
Kappa no. 5 o3}

(Table 3. 1SO 11108:1996 “Information and documentation-Archival paper-Requirements for permanence and durability”)

= 71E #
R A, 9, oinf, divt 5 (FENSSEE AR A I 9 7| F )
B, gl 70 o]’ (225 g/ni 23} Al WA
AEF=, mN 350 ©]/¢ (MD, CD &¢)
Schopper type: 2.42 ©]’3(4 3 34 2603] ©])
IR Lhomargy, Kohler-Molin or MIT type : 2.18 °]’d(H 3 34 1508]
o]’
pH 7.5 - 10.0dF+=H)
&z+e] s, mol/kg 0.4 o] (Fo] W etz & 20 gkg o)
Kappa no. 5 o]3}

(Fia. 1. Svmbol of compliance)

o). KS (Korea Standards)
(D =2 1SO F&st= Qs ISO 9706:19949F 1SO 11108:19963¢] + 7+4<S &
o, ol9t= e HEGA KS M 7704:202000 4 35
(2) HE8A KS M 7704:2020-> ANSIL, 1O Hl3] o 7tth=2-& #HLAd, =31 & 7|AH E4W

A=) WA 54 R U

e 9o

—r

(3) B 75 gomel e BE BALGASH B 80 gom o4 BE MAAR UKol e
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(Table 4. Permanent paper for archives KS M 7704:2020)

= BHE BALF | BE W33
A =24 H, Ad =& )3 g
ANAZ=(MD), N/15 mm 70 o)At 80 o]
} CD ®}&F 30 o] 35 o] 4+
S ) =
JAAE mN CD 3% 450 °]% 550 o]
= ’ MD w3k 350 o] 450 o]
pH 7.5 ol
it s 9, % 3 o
d =349 F uEsE", 3 FA 71%2 80% ©14
HAE? AE 3.5 °]a}
AT % 80 o] %
Kappa no. 5 olst

*1: 105+2°COIM 12¥ € L3t 2 LEE 54,
*2 : KS M ISO 11507.2] 5E(HX|) & 0|2t FAtSH 7|18 AMBSHO] 60+£2°C ROAM 96A|1Zt =E AL 2
KS M ISO 56312 =X

2. 2.9 7128 RELX AZ 7)E
7} =Y
D) 22U EAQ AXIAR] EAA, TPAA L FEZAR s HELX O J]B EAQ
ZRAAZ sl 9L,
(2) REAO] £33 A Ax7)eLS L= AT D AEE0] YAS

(3) FAFOINAE YL QA e BEEAE Fujo] 59 Bt A

Y. =9
(D vl=, #9 2 359 &4 AzAblA REZAE Az B Fjsial U=
(7P w]=r : Future Packaging and Conservationjit, Archival Methodsiit 5
(W) F9 : 9= Preservation Equipmentjit, A2 SPMjit, ¥=2] Arjo Wigginsiit 5
(th &= : Zetta Florencejit, Archival Survivalfit &
(2 A=e SPMit= 2BALA, A7lsdEA 55 AT F Ue AAGAZ F3 o)A lA
A Al BELAE SO 11108:1996 A0 =% Alzxsti Yot TRt J(Fig
=)

Archive paper

(Fia. 2. Promotional text on SPM homepaae)
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(3) 33 Z7}7)=(National Archive of Australia)e & o]A|o] 7|E28 HELA| o A3 F
2 9D FHA Fo sty AAME] AEsta JS(AAS &2 A3 18 ).
(4) 59| Zetta Florencejit= TAMAIZ BEEX7F HA3 S04 HeElH= 49 5000 ]

& AHeE Aok Farskal Sla(Fig. Fx).

Premium Writing Paper —
100 Sheets — A4 — 120 GSM
$29.95

Our Ad writing paper is an archival alternative to
‘regular’ white paper. This product is extremely
durable, made from long fibre and tested to last S00+

years when correctly stored. Ideally suited for
creation, printing and interleaving. It is recommended
to keep out of direct light and humid weather. The

special soft touch finish on the surface allows a
pleasant effect and high printing performance
Environmentally-friendly ECF A4 sheets and FS5C*

certified

(Fia. 3. Promotional text on Zetta Florence)

(5) v]= =7}7]2-Y(National Archivess and Records Administration)& @ o] =] Fo]7|ut 7]
EEo] g # 55 AHetn AR WE2 of Fx)

6) =5 I771EY EHolA dyAse] wEd 105ColA 159 &<t 7H w38 314 o=
A w8k 12510 gtk Aol AF(o] B F7F AREA AA B HF AHE

Aol WG o).

3. ol 715EY =3 Hxl
7k =83 44
2el4 o] oF Fol7|SEe) wajt waRTHE vhEolet s Aol o ulEHE A4
o2 Uehd dF 59 Fol7h FAAAY ARR o] AL ATY LHEe] Wl
o1 w37k w9 B HeE 33 BT F Y2l UHRELS Ao ol ARES

AN WS 7SBS0l g AYES] HAsA 2 A4S Pl % 459 7]

229 24T W B TR FYOE A3 /FE FPol AR JhA WARKE A5 5 ot
¥
olg} o] 7|28 AL e FAFE Zo] Fol7|SBS NEORHH BT F 9
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(Table 6. Analysis methods and equipment)

L] T Z=A| Ik =874
T EEA R A 2= A Lo s 2L
SCHOTT
pH ISO 6588-1 Lab860
Instruments
s Fisher
3] 5} gk ISO 1762 o 550-126
Scientific
A ISO 534 T™I 49-63
YWHd= ISO 5626 Frank-PTI F13505
Thwing
ANEA= ISO 1974 Protear 60
Albert
iR AR ISO 1924-2 Zwick N20.25
7hs st
ISO 5630-1 JEIOTECH ON-22GW
(A4
B R ISO 105-B02 ATLAS Ci4000
. TECHNIC
WA =2 ISO 2470-1 ColorTouch X
DYNE
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7t B8 71584 B4R B AUAY 97 $Ee B §5¥ J|S8X 4TEH

A A 5}
D) A4l =2d @A AR 715840 td E0Ae 3 &5 J88A7F 22T &oF

AN 9T 54 B8
@ #19) Az gAste] MLEHL BF B8 /IS8 Fdo 47 vet
g7k w8l 5 REAMTE WIE 99 ZAHA AAY PH 24 24
1) F AR A4

(@ 712REEA B ) BE2FE F 24

o WA, AN 2 BEY BBE 9% B

D WTY R, QEPE D AFBE SHe F B3
@ 24344
Ob QA dolA, YA P TAE 2 IGT FHE 54

@O @A ZHE : Fuji Xeroxjit
@ 9324 =¥ : HPjit
Q Y3 TH%= : IGTHt AIC2 =d A&
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(Fia. 5. Standard imaae for orint aualitv evaluation)
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(3) B&A : pH, ¢u] &g, Kappa No. @ 71493} & BEAMAE, YA, Q93 5)
(7B pH : Table 6, 7 #=
(1p dulezel= KS M ISO 10716:2017, Kappa No.= KS M ISO 3020l whe} =4
(th 71&dste 3582 ol Hof 22 20 E A

(Table 7. Accelerated ageing conditions for color fastness and physical properties)

g = g3 =4 Hl 1

HAT | (0.71W/m’mm)/(60+2)C 270 4U7F =& A & =4 | HZE82 KS M 7704
HA T (1LIW/mH/I(63+2)TC/HEE 30% =7 1204]3F ISO 105-B02:2014
(WH34) = A=A Test for color fastness
U= (105+2)C xA] 12¢7+ € w3 & =4 i
JAEF= (105£2)C x| 1543t € =3 & &4 33 I =EY 74

Asperfillus Nigerg A}-&
(1} PDA wj#]ell Asperfillus Niger &=3%o] dEHS =gk & 7 9o 84 A 5E ZALE
A7|12 Aeste] wjA] HFol AN vk

(th §eko st vimste] BPol/t A8E B Y= FRY A=

(o3

el
av)

2 2108 AF4 75 84 Ax 9 HUt
(D AFdE - JA4, 4, o} 2 GA4F
(2 Adwef sl & asl - A28 el 7] (beater, &% 60 L)
@) F&2A Az 4F F2AEZA °F 16 cm)
@) FAAY - AR T THAYA Y A, 27T ZAA YA AA) F d=

(B) F=A H7t o F2adFAAA 23CH0% 2HAA 25 Ay & H7}

3. 71584 BoHY A8E T HEr)E AT
7l A8BA, AVIRERY 5 AT BA0] UE W K 54
H

() o8, 22e8 5 24, 5314 2 4ot Ful B oJslA wsle] hsae] 2L

Heb 84 HFE HE

(@ WAEY A3 EE AHAYo) YFS FA FE HAILL AE

_30_



9. A7) RE 71S8Ad ARE KA HE WA AT

(D) Az, A 8A B4, 7eAE Fo] WA AH A4 Hotas A4
H

(2 €8 AL TP A oFA A4 2Dt Zwe] A&

4. MR 7158A A, AxT4 8 2 AAF A A

7V AERA Z3E v E AY o A AA

U AL TAE, E8EA diHl S #d §A19 84 HizEY T Tk JiE
38R Az Y

o FHE Az 7o wEh GdR o)l AuldlM AAF &A A=

5. AAE HrlE £33 £5d 71244 F40QD 34 9 #73 T3
7t NAFE &A1 AAAHAE 2 {3 W ot
(D AE2A 2 QEAE R 73S U2 AAF &4 FA5F0 O gey

Ut AAF 84 H7HESHE EYE 140D 84 3
M AAF E423, =9 2284 2423 & 28T 214D 24

() 71584 ®F3} At
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M3 SEA/TaAe 2T AT 2ot

14 ZQEAL 7287 & 3 B4
L =9 7|584 #d =i
7h BEEAZA APT Y FE R FE S

(D 2+ Z7171 =Y (National archive of Australia, ©]3} NAA)
*www.naa.gov.au®] [Rules for 'Archive quality’ trademark & W& =)
(b ANSI, ISO¢} A stE o] Qal 7M&xst & QI = 52 838kl A+e
() NAAE 2 ik AzALe] A5 Brhete] 11 S A5
(th NAA<2] Rules for 'Archive quality’ trademark & ¢F
O AZFFE : 534 E(Trademark) = A ZH Fo], Y R =([Folder board) T =¥
A (Corrugated board)ol] &= < Q& vt~ Z0, A7} 534 2& ARE A%

d AFAE A& F e Ax 3L #AHS AARSIAL, AR FHES A

B

(Fia. 6. Trademark of NAA)

@ Trademark®] Ab& : 509 A Fwk H&d 5 S
@ Trademark A8 ti3l < ¥] : National Archivex= 2002 1€ 595 trademark
=o] T Z}X]o ti3l 2.5%] ZEE Fi

© A& vy, A8 =4

N
%0
rlr
2
o

@ < ¥ = (Watermark)
O AlFoll AH <14
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® 14 =T HZE

(@ TrademarkE A}8317] Y3 52A<& YslA= NATANational Association of

Testing Authority)e} 22 A% 2 HX2E 7|#HoA HEEE S8 oF

b FABY7E FAHL Ase BAe7] a3l dAEA $dE AFe F7F A

o
ko
-
>
odt
rlo
24
N
e
iu‘.
b
=
e
iu‘.
o
rlr
P~
=)
e
iu‘.
o9
(i,
o
%o
e

Fole F4A 2 EAo] ot 8FAM2 American Society for Testing and
Materials (ASTM), Technical Association of the Pulp and Paper Industry (TAPPD),
Standards Australia (AS), American National Standards Institute (ANSDe] =4 %
AN Aol whe} A 3w o of ).

=3 A - Fol
@ AE A= A9 BE AxPAt FadAe $Us s AE A=

- Fol9 ol
- AzASt FFAL o FH Fa
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A7 T8 Ee &g, €2 Ad o] FA(alkyl ketene
dimenet Z& HA e FA4 Atelz 2= AAsHoF 3 TAPPI WUy T
408cm-97 ‘Folo} HAXx|e] ZZ o gtAH Y H 2E(Raspail test)E AFE-3}
of 3ol ¥ ¢Fu|F/E M (aluminum/rosin)e] $lojek 3. (TAPPI method T
408 cm-97,” Rosin in paper and paperboard’)
- ZA L G AE AA 2R AFolojok st @AE AU A s A= < H.
- &7y FRF 0 Foldle AA nEA EESjoF st wAHD
ntavge] e A=l 2dEoloF 3 &Y mATFe] Hiae o
AFS THFS 7IEoE 2% ol ZE T BAtutavlgolojok 3 g4

A A A ASTM D4988-96, ‘©AHZg o A9 Folo dZY=

A

- ¢Z4E = - AF9 pHE AS 1301 421s:1988 ‘o], e 9 Ax-Yt ==
W 4 F2E pH g 24 (AS 1301 421s:1998, 'Determination of the
pH value of aqueous extracts of paper, board and pulp-cold extraction
method)oll et W3t 5 WH o= ZAAH 8.0-10.00]0oF 3t

- A Al'g (Photographic activity test) : AP #AFJ2] By 3ghs HAS)
71 98, o] &A= AR FF H2E SO 14523:1999(E)(Photographic Activity
Test 1SO 14523:1999E)E &3l oF .

(Table 8. Specification of paper for archive paper on NAA homepage)

Ries 71% #&
A 24 S e W Ade] wusistd s MR PlEF
A%, mN m/g 6.0 °]% (MD, CD)
74 =38 FF Q13 E, mN 2717452 87.5% °1%
Abo] A AKD AFolA (271" AR v A)])
pH 8.0~10.0(4 %)
Gy FEF Fol W BAZ s o 20 glkg ©l%
A AN, Mets 7371

* 7S 5l B 105°COIA 15Q kS 3}

© Trademark A& <9I

=9 827 £ TS FEFste A, AxGAFT A FE.
>

=
55 JEE A4S AT AF U8 27 A3, AxYAE 499 Y=
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Zo]o] &3l(watermark)E F-Z}sfjof 3+
- Fole] FHo] & u 712 A AEE & JEF sHwatermark)E F-2F
afoF 3 e3si(Watermark)e 5= 479 oA 2 FAAT FAYE &
ol

& o AAT, A4 cut sheetrith Bt dR5 A 4= 9lojof 3

AzA w2 FFAAL AY §AN APD AE kAL FAHUASE WF

(National Archive)= &5 A% A& tist HF 5UA

QL
(g
Hl
N
N
i
HI
J
S

Zolo] A dte} rH& d3tel ARE mudly fAES ZodE =8 ge dATdM AREH
NI, Zerost o] olgiol 2ol AHY3IAS. Zeros: 44 Hlal(comparison of property), Arrhenius
¢ 7(Arrhenius study), 12]a ¥kgoll o3k AA & thgk dA-(comparison of product)®] Al 7FA H
T2 At Aie

(1) Comparison of properties

3kl 7hE Wwsto] thek a AT 2 o] FIFel BAY VAF, 35t EAd w
A e BHsAw. AA AD =358 {FARE AARS 7] AT THEEEe] ARbE 2
2 sk A= I3 HAE
19283 vl FHEEF(NBS)S Qrt 8l SAEzz w593 g2 FolE 100 TolA

do) Addste] e AT = AU+, 19839 Wilsonst Parke- 1859 &A| o tha}to]
1937 4& A8, 1=RE 36do] AdF A &4 =4e SAHSASE. o AH=E
pH, oA EZ e 2 o7, Jhugh 31 AL =0l 9lof 100C oA 7243t 7H45d3t s ST &

2 5
@2k shstgre) B B WG Ee) W AdFwel Watete) Aol Fugol Aee ¢

T ASE. olHT AHEFY JtEds Ao ARF o7+ sHAIRE, THEEsrt AA E skt
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(Table 9. List of organizations surveyed)
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(Table 10. List of organizations answered to survey)

T % 71878
T GHA erﬂﬂﬁﬁ HEAR, g, 45
(16) 2 *«]QFWO A
A2, 8 4, =9A, FdEA, 20A, 714, TA4H
A48 3 =8 HYs], UFHsEIdAES o, IR AAEI]
A g (KOICA) Al EFRbA e lEd, ST
2&FHNR 5 | 9, GL;LPFEAL b P
(7) }\-] 37] =
i’%ﬂ]:ﬂ'?()'?lﬂ%q]
(th A& A, AR B a0 tigk 1070
() 2P AE7|Hs T3 A4t
(mh Z2APIZE : 3F AR

(b Z1eE b4

(Table 11. Example of answer for survey)

E¥ RE21s, HS) [ Zet 2xjof vlaid FHzt SR ok B,
D HRM B2 8 HBEAERER, $7| 2N £ )
@ ek 270 Eled E Bp{ZiZ 2piol St
D 7|zo] BaE B4 o D Zgt 2alof st 2 Ho{xR gotop F,
o, RBSe ANX FEfO co Fuspse rEgx & O AHE X E2ob|s e BA JIs0 Yofof Eo)
ol  2¢t 8x 9 soloz g Mgsg 97} Ao
3 EAFMOU B3, A, =% §) g3 = ath it =] o Hn L
L Al 9t
B MBREHE AUE wHE g:} ) ® 245 & B 21Ul HS BREZ2 PR Y k&
D AAER, OEAM 15He E0|7t dRsid,
Giolo] of : 8% A8 EOf goro) of : 8% 2754
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@ 2 23
b A - dFFdl Folvt AHEHE &5
O FFASELE, 3982 G857 7 =5(34.2%)
Q@ 7 FolL BRH(16.4%) > F3F151%) > FFF12.3%) > 247 <=

(Table 12. Number of responses and response rate : production type)

AEHS SET FESH) | $HHE
HFAR(EIE, 398 25 34.2
A7 FoUgY RAFTAE, 7] Z2AD 12 16.4
718 E3td JF 2 2.7
SAAFHEFA) 6 8.2
FFMOU A4, Ak =9 5) 9 12.3
ANAB(F A Q) u:] Dz ure A A =) 11 15.1
X}ﬁze Olzk] 3 4.1
7] EF 5 6.8

«URINASE0E S8

"ARY ERWEY RMHIUE. =7 AW
CHENEHSY ANE. WEE A8\

= HSIRIMOU 1S, W9, =9 B)

= BAABH B

“IIHEN NEM

7N mYE AT

= J|E}

h AR FHol st AE AH8she EoF 3 ETARY
W &2 AR #of - AAR33.3% > BFR17.9%), TR (17.9%)
@ PFAZA AHEE A UFETF =5
© H= &A tg Fo ETAR,  fHEEA JS/FLdE FAVSC] e
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(Table 13. Number of responses and response rate :

usage status)

5 | g e
AR SHT uge) | A | Aold | Apas | A=A | B4 | g U=
AEAR(H L, 3]98) 7 17.9 1 )
A T8 2a 3 7.7 1 1 2
7ol E3h % 2 | 51 .
AR ) | sl 1 2
HeFRMOU AA, Ak %2h 7 17.9 4 3
AR 13 333 1 2 4 7
AAZE Q=4 3 1.7 2 1
71}k 2 51 2

fHEREYL Y. WAL 4B E

"HFLE(RNS.NHN]
«HYARIMOU WA N, =Y §)

RN BEUEY RHHENR

“IIHEN. NEM
Ji YR ET

=4 e mul
=J|El

(Fia. 8. Response rate by field usina paper suitable for purpose)

S8A A Za Fof:
@ T3 AojAA] olof s, 924

(Table 14. Number of responses and response rate :

s ;(]

TeE 7E

() HF £8 : B2 B §1 Mgl BAF Rof L 8F 54
E FFB2.2%) > BOFF5.4%) > FANIHILI%), AAZF

o] Za%

future demand)

=71 3

N | ew STEY
diud ST wem) | S| Aold | 9xuA | sokpast | 2Ed | g

AR E, 512)8) REEY 2
A7 U8 B 1 1.7 1 1 1
713 Esld JF 6 10.2 2 3 3 3 2
32 A 3HHA) 7 11.9 5 5 3 4
HHMOU AZ, Aok %2 15 254 5 8 9 3 11
O 19 32.2 11 9 8 6 5
A4S, USA 7 11.9 2 5 ) 2
71e} 2 34 8 1
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*AANIMOU T NY. E9 §)
“BaMeBL

«IAEN. 28M

=)l2nn ME AN

S-La U bt R-L ) )

«UFY ERUSY 2MHELAE. 27 AW
=&

(Fig. 9. Response rate by field requiring the use of paper suitable for the purpose)

U 71584 &8 &5, AR BHY A a7EA S_dHUEF
D e
Ob td718 - AU RALR, 29, AR, HROEEAE )
(Wh 2APH - AEEAA 28 8 AEE B8 d9
@ F2 A3
b A@&A 2314 8AH AE GRA AR, 3 AH)

A3 (R23) A 3gA (Z# oAb

(Fig. 10. Watermark image of foreign official letter)
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(b A= g8 vt ou &Ao 5 A AHE F3

(Fig. 11. Watermark image of foreign official letter)

) =28 &4 W3] 284 4 FH(ESH
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3. AF 4 7 1H AE B8 VIS EA AERY € 54 o
7} dA-EA
(D =H_ERE&A - HigF 9 AzApE b8 A4 5F
*2FE AEATE Fd o UARE FWellA golstAl FEjvt 7bsd &4
(2) 7] _ RELA v, G, AFZ Y 55 ARA 84 10F
*ARrgle] AH Fujstrldle Ful/lE Aad B Eol AAS(FEY AT 9A &8)
Q) FHAHE_EB LS &4 uiF ARE 3F, S HTA ARE 1F
(Table 15. List of paper samples)
T AEH LE/4EY T AR AZET) £ A
Milk_75_3+=r Milk (3t=) 75 gsm
oy Milk_90_3+= Milk (35 90 gsm
om}_ Ever_80_3%t=r Evergreen (3+=7) 80 gsm
= DA_80_El= Double A (7¢ Premium EARE-A]
Fancy_180_g}= HAA TAEol 4
AM_140_v]=r Archival Methods (7]=) 80 gsm, 25% cotton
AS_90_&F Archival Survival () 90 gsm, watermark
AS 120 s 4z 120 gsm, watermark
AS_150_s 4z 150 gsm, watermark
=9]_ PE_75_%= Preservation Equipment (<) 75 gsm
HE SPM_70_#| = SPM (A ) ISO 11108 &<, watermark
FP_80_%= Future Packaging and Preservation (%9=7) | 80 gsm, 25% cotton, watermark
/F 80_ & Zetta Florence (£F) 80 gsm, watermark
Cong_W_100_%3 = Conqueror, Arjo wiggins (%) 100 gsm, WA - BHI El+EA})
Cong_C_100_%4= Conqueror, Arjo wiggins (=) 100 gsm, EL%*—‘L 23K A
Memo_100_3+=r YA 1l 384 A AR
=W | Treaty 220 3+ 218 84 QuF ALE
A& | KOMSCO_180_gh= 3% &A@ S ZH FAF AR
Letter_120_3+= A 3H-EA Qi AHE
. 2425
D 71854
[ 8 74 €529 2|n| ]
- HIEXH(HA) : FHE 22 Lw #QZ, 1 40| M Y HIM FH7t FHSE 20|
- dRZd : 8XIE 20 HXAZ = FE3| 2l Graff C E= Herzberg @AYoz FMot 5
My = R #EE S50 X M=o AM8E d/E TE.
- EHXNE|H . Q2L AHZo A4ES X HEMO FHAZ = Mo A4E2S HA}S W LtEILE
= MYo=2 BX| MZo AEE HUKXNZE FEY. HEtM A Eol 49 W&, BMAZ 4%
PVAR =3t
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(Table 16. Properties of paper samples)

A BF @md) | F7 (m) | v&F gem’) | Af2A | B4 e | v 2
Milk_75_gk= 77.0 108 1.41 =4 B (FHE -
Milk_90_gt= 90.9 113 1.24 =4 B (FHE) -
Ever_80_gl=r 80.3 109 1.35 =4 B (A -
DA_80_gl=r 82.4 111 1.35 =4 Hepd (AE) -
AM_140_7]= 137.1 173 1.26 =2, A B (ZHE) -
AS 90 &+ 89.0 119 1.33 =4 B (A -
AS 120 &=+ 121.1 157 1.30 =4 B (A -
AS 150 &+ 144.9 190 1.31 =7 B (FHE) -
PE_75_9F=r 79.3 109 1.38 =7 g2 Ay -
SPM_70_A| = 70.4 100 1.42 =4 B (A -
FP_80_% =t 77.8 109 1.40 =4, B (A -
/F 80 s 82.3 105 1.27 =4 B (FHE) -
Conq W_100_%3=+ 104.0 147 141 =4 B (A HE) -
Conq_C_100_%= 1025 131 1.28 =4 B (HHE) -
Memp 100 b=+ 100.4 119 1.18 =7 B (HE -
Treaty 20) Sk 219.7 256 1.16 =4 B (AE) -
Fancy 180 3= 210.2 234 1.11 =7 B (HE -
KOVBC0_180_&H 179.9 171 0.95 =2 de wopy FHIH
Letter 120 3=+ 122.9 159 1.29 4 F 2 (8 EHAE

@D e &A= &l =0l Ho A sk BHAXE Afrek A7 BEHA

AR-8A 9 22 TA ALl
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El WD = 342 20.0 kY il

0_3%t

SPM_70_A1 =

(Fig. 12. Surface images of samples by SEM, x500)
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El WD=244 200kY X000  100um

Cong_Cream_100_<3

~ T
e

KOMSCO_180_%+=

(Fig. 13. Continued)
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Letter_120_3%+=

(Fig. 14. Continued)
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(Table 17. Conservation characteristics of domestic paper samples)

WA = FAA ofjH] &g Kappa
)\ k)
1= w | M | gam | 792 | oy No. | 23
Milk_75 3+=+ | 102.2 9.3 22.8 Ca, Mg, Si 1.98 22.7 R
Milk_90 3+ | 97.8 9.4 22.3 Ca, Mg, Si 1.97 19.6 &4
Ever 80 3= | 102.4 9.2 22.6 Ca 2.54 22.6 S
DA_80_ef =+ 95.9 9.8 14.6 Ca 2.74 6.1 E R
Fancy 180_&+= | 84.1 9.3 16.5 Ca, Mg, Si 1.88 4.4 5334
Q =9_REgA
@ B FyFojn WA= 80% o]4(Cong CE FHAE WAL LE9)
® pH, dvl &Ze +aF Kappa Zkoll Ao KS M 7704:2020 B=E WA= 124 =
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(Table 18. Conservation characteristics of foreign paper samples)

A Z A o v <z Kappa .
HEd (%) pH %) T84 (mol/kg) No. AT

AM_140_v]= 79.1 8.7 74 Ca, Ti 0.37 4.4 F-333
AS 90 5+ 80.5 9.7 19.0 Ca, Mg 2.01 1.0 T8
AS 120 &= 86.2 9.8 11.9 Ca 1.99 1.3 5333
AS 150 _ &=+ 86.3 9.8 11.0 Ca 1.55 1.3 5333
PE 75 9= 82.5 9.5 59 Ca, Mg 0.51 19 T3
SPM_70_A| = 87.8 9.5 9.3 Ca, Zn 1.24 1.0 333
FP_80_%= 83.6 10.0 9.3 Ca 1.35 1.6 5333
/F 80 &= 86.0 10.0 11.8 Ca 2.05 1.3 5333

Cong W 100_ = | 104.6 9.3 12.8 Ca, Ti, Mg, Si 1.78 2.0 333
Cong C 100 §= | 65.3 9.2 14.9 Ca 2.48 1.8 333

@ AFEAE AYstnE FFAH, pHE ZF 919602 2479,
b FE3I ebdgo] FHAR ALEEO on dZElE REEA o, RE 8%
Al
o

OF HEZIX| H KS, I1SO 74

O]

mjo

SZMIIX RIS

(Table 19. Conservation characteristics of currently in use paper samples)

A SAA ou] ¢z Kappa
s T e | et T | e
Memo_100_s+= | 76.3 33 9.1 27.0 Ca 2.73 32.5
Treaty_220_%t= | 94.1 R 9.2 20.9 Ca, Mg, Si 2.08 18.7
KOMSCO_180_3+= | 94.3 RS 9.3 41.8 Ca, Mg, Si 1.78 19.6
Letter_120_%+= | 76.5 333 9.6 13.2 Ca 1.81 5.9

O B85 AT Yds 2 JEA=

@ A

® 4
®

60+2C(HAE), 106+2C(HAE S, ASAE)NA 1, 2, 3 B 453t 43} 51 =4

MAEE 49, WIS 129, AAFEE 15U Do) 62 AL 2 TS

- T _HEEAE 10-7.79 = A=A vt 27t F=
QoA ARREIL Qe A9 MM EE 359 522 FHEEA| S e Qe
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(Table 20. Color change after accelerated ageing)

e 7V&d3t AHAIE HAR i
7o 14¢ 21 28 49 9=
Ever_80_3%+= 3.3 5.7 6.9 7.7 3.0
= _Ywt Milk_80_3%+= 3.2 4.9 6.3 6.9 3.0
Milk_90_3%+= 15.3 17.7 18.3 18.3 15.0
AM_140_"v]=r 2.9 4.1 4.9 5.2 2.8
AS 90 3T+ 13 18 2.2 2.4 12
AS 120 5+ 1.2 2.1 2.6 2.9 1.0
AS_150_ &+ 11 19 2.3 2.5 1.0
=9 HE PE_75_%9= 6.9 8.0 10.6 14.8 6.2
SPM_70_A| = 78 8.2 8.3 9.1 7.7
FP_80_%= 5.8 6.1 7.2 8.5 57
ZF 80 &=+ 2.6 3.5 4.3 4.5 2.5
Cong_W_100_% =t 3.3 4.8 5.5 7.0 3.0
SAe Memo_lOO_i-f}ﬂ? 5.4 7.7 8.5 11.2 5.2
Treaty_220_%+= 3.7 5.4 6.0 7.6 35
b WA=
- BEEA] KS M 7704:20200 we} 7H&5E32o] WHEE 7k o] F27])F
e}l HlaskH R §A7F #AE TR APE_T5_F=8A AL, Fole =

71350l H3t 7HEdstEe] WHdEe| #A

- S _YurEA s 2|7 E db WEE A E

MR gRE
- F BEEAE

i

- AR 8A9 27
of WEAE Tha

80% wRkol A+
R JHEde s WHAErt 247129 80%S 553

S} SPM_702 7h&dste] ot WAL Zart vi¢ Za t4e FFAIA Z38k3]
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(Table 21, MD folding endurance after accelerated ageing)

A2 yd= (MD, df) 73 E YAE §X&0D, %)
=7 12¢ 71553t | FZ7)E oA Z714% Al
- Ever_80_gh=t 50 35 77.8 70.0
% Milk_80_g+= 91 64 142.2 70.3
© Milk_90_gt=+ 53 17 37.8 32.1
AM_140_m) = 611 242 537.8 39.6
AS 90 3% 287 127 282.2 44.2
AS 120_55 1,719 755 1,677.2 43.9
| AS 150 3F 2,643 2,000 4,444.4 76.0
%9;:;_—; PE_75_% = 301 8 17.8 25
SPM_70_x] 2 160 30 66.7 18.8
FP_80_% = 146 74 164.8 50.7
ZF 80 5+ 467 312 693.2 66.8
Cong_W_100_%=| 278 110 244.4 39.6
ZU AL | Memo_100_gH= 153 115 255.6 75.2
2% Treaty_220_a+ 117 102 226.7 87.2
(Table 22. CD folding endurance after accelerated ageing)
A= WA= (CD, df) 7155233 YAE 428(CD, %
£y 129 7H&538 | FEIE tiH| Z71% di#l
Ever 80_3+= 12 11 31.4 92.0
I i 80 et 8 7 20.0 875
© Milk_90_3%+= 9 6 17.1 66.7
AM_140_m] = 1,095 440 1,257.1 40.2
AS_90_3 3 275 245 700 85.4
AS_120_35 509 400 1,142.9 78.9
B AS_150_3 5 779 600 1,714.3 75.7
S P 9% 309 150 428.6 18.5
° SPM_70_x) = 57 33 94.3 57.9
FP_80_4= 76 50 142.9 65.8
ZF 80_35 205 175 500.0 85.4
Conq_W_100_%= | 205 132 377.1 64.3
AR | Memo 1003k 5 4 11.4 80.0
2% Treaty_220_3&+=+ 451 210 600.0 46.6
© JAEA=

- SanolA Agas 849 NEds AARE fALEe B2 ol vF
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(Table 23. MD tear resistance after accelerated ageing)

= AEA= (mN) 2717 Uy 7t&EwdE

27 159 71&5 3t VEZE FASMD, %)
Ever_80_3%t=r 489 450 92.0
=U_dRk Milk_80_3t= 462 440 95.2
Milk_90_g}= 466 435 93.3
AM_140_v]= 1,236 1,130 914
AS 90 &+ 676 620 91.7
AS_120_5F 1,110 980 88.3
AS 150 & 1,436 1,255 87.4
=] HE PE_75_9= 770 460 59.7
SPM_70_ = 619 450 72.7
FP_80_%= 588 530 90.1
/F 80 &=+ 774 671 86.7
Cong_W_100_%= 886 790 89.2
A Memo_lOO_fI-f}iL 460 440 95.7
Treaty_220_3%+= 1,179 965 81.8

(Table 24. CD tear resistance change after accelerated ageing)

€% = (CD, mN)

2713 v 7153y

A= 2] | 159 e | ALRE HAECD, %
Ever_80_3%+=t 577 515 89.3
E LS Milk_80_3%+= AT 507 92.7
Milk_90_gt= 580 520 89.7
AM_140_v]=r 1,247 1,080 86.6
AS 90 &+ 713 650 91.2
AS 120 &+ 1,192 1,050 88.1
AS 150 & 1,503 1,340 89.2
o9 _BE PE_75_%9=r 750 500 66.7
SPM_70_A| = 650 480 73.8
FP_80_%= 627 445 71.0
/F 80_&+ 768 750 97.7
Cong_W_100_%3=r 948 825 87.0
BRI Memo_lOO_f-&iL 641 530 82.7
Treaty_220_3%+= 1,387 1,160 83.6
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(7B 70~120 gsm &#

O HEEA KS M 7704:20208] HE 3= 4L 7Eo= W4 &
yAd)s % A7 &A= AS 90_3F, PE_75_9=, Cong_C_100_9¥= H
AS_120_5.59 454,

@ FHE&A= =9 &A Bt v Y4 EAS HAFAL, ol &AL Y
T4 Ee A7) BES 5 7 ALE &AL ofyr] WEow Ay

Q@ FAF BEFY =9 &A9 wlwste] uFo ZAwe-gA(Memo_100_g= vs.
Cong_C100_%g=h)¢} A g-&A|(Letter_120_gk= vs. AS_120
A= 94 WHE 9 e W40l HFAE. ATEAE R AHS 35

ol e FABEAT el ol A2 Ao mEd T4 dilez Ay
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o
[
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(Table 25. Physical properties of 70~120gsm paper samples)

A% 54 iz AE 54
e 73 =(N/15mm) Al (Nm/g) (df) Z=(mN) A ${mNm?/g)
MD CD MD CD MD CD MD CD MD CD
Milk_75_%k= | 59.2 | 13.6 51.2 11.8 91 8 462 547 6.0 7.1
Milk 90 &= | 703 | 29.7 | 51.6 21.8 53 9 466 580 5.1 6.4
Ever 80 &= | 62.3 9.6 oL.7 7.9 50 12 489 577 6.1 1.2
DA 80 Bi=r | 77.6 | 375 | 62.7 30.4 208 59 595 736 1.2 8.9
AS 90_5= | 90.7 | 589 67.9 44.1 287 275 713 676 8.0 7.6
PE 75_ 9= | 87.7 | 57.7 | 737 48.6 321 309 770 750 9.7 9.5
SPM_70_ A= | 626 | 325 | 59.2 30.8 160 57 619 650 8.8 9.2
FP 80 9= | 689 | 411 | 480 35.2 146 76 588 627 7.6 8.1
ZF80_ 55 | 76.7 | 43.6 62.1 35.3 467 205 774 768 94 9.3
Gg W10 8= | 851 | 56.6 94.5 36.3 278 205 886 948 8.5 9.1
Gonq C100 %= | 1038 | 55.7 | 67.5 36.3 256 154 868 940 8.5 9.2
Memo_100 &= | 713 | 29.2 | 473 19.4 153 5 460 641 4.6 6.4
AS 120 &5 | 115.9 | 54.6 63.8 300 | 1,719 | 509 1,110 | 1,192 9.2 9.8
Letter 120 &= | 117.3 | 78.7 | 63.6 42.7 721 493 930 1,006 9.3 10.0

*ZH HAISH HO|EH = KS M 77042020 E& HMX| 44 ==
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(Table 26. Physical properties of over 140 gsm paper samples)
A EA 2 kA AE E4
kA ZE=(N/15mm) | A5(Nm/g) (df) 7 =(mN) A $H(mN-m’/g)

MD CD MD CD MD CD MD CD MD CD

AM_140_P]= | 1403 | 733 | 683 35.7 611 | 1,095 | 1,247 | 1,236 9.1 9.0

AS_150_&5 | 1386 | 66.2 63.8 305 | 2643 | 779 1,436 | 1,503 9.9 10.4

Treaty 20 3= | 832 | 1511 | 25.2 45.8 117 451 1,387 | 1,179 6.3 5.4

Fancy 18) 3=+ | 1084 | 189.2 | 344 600 | 1,369 | 1,988 | 1474 | 1,430 7.0 6.8

KOMSQ0 180_3+= | 112.7 | 51.2 41.8 19.0 489 14 763 968 4.2 5.4

AR - 12k At A 105
1=

A3 AS A(AS_120, 150) &4 7EAI™, AM, ZF AlsollA ofzte] g4 #2d
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(Table 27. Test images of antibacterial test)

Milk_75_%+=- Ever_80_3+=

AS_90_3% AS_120_5 5

AS_150_3%F AM_140_v]=
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(Table 28. continued)

FP_80_% =

SPM_70_4| =

ZF 80_5F

PE 75_%8=

Blank
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(Table 29. Printing and surface properties of paper samples)

- YE= (ml/min.) = Ao| 2 GT F&=
i) o|¥ (mL/min) | (XEIFIE, sec) (mm)
Milk_75_g+= 236 201 987 7 3.3
Milk_90_g+= 104 9 602 12 41
Ever_80_3t=* 204 186 856 34 3.6
DA_80_el = 177 92 809 67 4.0
AM_140_v] = 456 445 276 128 35
AS 9033 288 155 724 56 33
AS_120_ &3 205 190 385 180 1 3.2
AS_150 &5 349 282 257 180 1 3.3
PE_80_% =+ 215 166 1,340 53 3.2
SPM_70_x = 379 241 151 39 46
FP_80_% = 323 178 527 78 3.6
ZF 80_35 174 110 94 12 49
Cong W 100 3=+ 1,253 147 743 32 34
Conq C 100 5=+ 203 131 493 120 3.6
Memo_100_&}= 119 99 308 7 43
Treaty_220_3}=- 256 190 194 6 3.7
Fancy_180_3+=- 234 47 167 35 4.0
KOMSCO 180_81= 15 6 0 24 11.8
Letter 120_3}= 341 215 139 115 6.9

O e §x+= Edd ojwe] o] 100~400 mL/min. %2 LT FE RYL.
Conq_White®] 7% x®el] el Fejo] 237} gled o2 <l &4 F& Ho]
Fe HWYEES BT oR Bod. FIEAIA} ALse B SAE dR
Aol Hol glo] B Ao Hlgte ¢ £ HIE FAE Holal YUF.

@ PE £X 2 A9slz tjirre £x9 E/% 7 1,000 mL/min vo]S. oAz
% !

AM
"ol | &AE Adstae IGT F/%= &2 3.0-5.09 #%s His ZHH 84 2

FEATA ERF 84, uy ABEADE 69-1189] g BT,
(D eolA, Y4 AL <l Ay

O oA e A, &4 A= 7 ZolE HolA &+
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(Table 30. Printing images of paper samples by Laser printer)

T

MILK 75_gt=

Lupe &-& (X10)

Ever_80_gl=

AM_140_w)=;

5 6 7

AS 90 &+




(Table 31. Continued)

T

Lupe &-& (X10)

AS_120_%

AS_150_

foi

PE_75_%=

SPM_70_A

=

FP_80_%=

7

ZF_80_%+

5

e DT e




(Table 32. Continued)

TR Lupe -8 (X10)

MILK_75_%+=

Ever_80_3%+=

AM_140_7]=

AS_90_35.+

AS_120_%55

AS_150_%F
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(Table 33. Continued)

TR Lupe -8 (X10)
PE_75_=
SPM_70_A| =
4] 6 7
FP_80_%=
/F 80_& =
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(Table 34. Printing image of samples after IGT test)

A& SlLlb AlET o)H| =
MILK_75_ Ever_80_
Sk i
AM_140_ AS_90_
vl ZF
AS 120 AS 150_
ST ST
PE 75 SPM_75_
= A=
FP_80_ ZF 80_
= 3F
DA_80_ Milk_90_
B = i
KOMSCO_ Fancy_180
180_3%+= 3=
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(Table 35. Continued)

A& ojm ] NeH ojm] 2]
Treaty Cong_White
_220_3t= _100_F=
Conq_cream_ Letter_120
100_¥= %=
(6) Bt
b uiFo A AHgshe 2FEA|, AAugHEA H AT
oro}o
o j =

() 9] AzALe 57 §Ao 287}

O &4, A =5 B4S 232 233192
@ 339 Zetta Florencejit <}

rchival Survivaljite] £X |+
2_31 = 2

=

F %9 F4

<
Fe@d 237F AsHA &2 fAo 4853

_[__lL
(78 $1A)
@ Future Packaging and Preservationjit®} SPMiit &A= 23} X7} 712 WFoZ2 =
]
=

A A= Wl L8R Fh(RHE 91A). SPMiik= BEEA] &3 AHE
@ Arjo Wiggnsiite] Cong_white?} Cong_Cream-&X o= A4 &x]o] A2l Fd

SN
237} 285 A AAD.

(Table 36. Watermark image of sample papers)

Zetta Florence (£3F)

Archival Survival (ZF)

_63_




(Table 37. Continued)
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R &N

1 8¢ 84 B4 23 2 HNE oF $9L 59 8%

(Table 38. Requirements for archival grade permanence paper)

A

-

4 71584 8754 AAS

. A LFAR 48 &84 £82H EERE]
T (e AdER (FU-9 8 vl (23 77189
7NREA | o 57 33} o FEY PQ -
=g i e IR Fg A 3L |0 1S w8 T AIYES
Kappagk 74 =3} Al xg
e KS M 7704 &= <&l
| s < 2 e
WTA | e A9B=E A3t g e e -
o fAF B 98
o AE B
[} 8 [eNIR=R A=
PARPARYE S ey 29 wa o ATHA} E £
Rk e 23 Hg A
s9l 4 &3 H8) o5 He
CE)
2. 744 =3 5 REQMTAE HUHE AT ARAQ AXNE WY A 24
7k 2y AT =R
(D) B 5 AT Asppol td w23} FA BEQ G 7% NEolge FAE /AL G
3l Ads Fgsiger, AdAwAe SO 5630-1(105C) <F 54149 SO 5630-3(80C
[65%)8 717t dF9H AYsle] B4 WaE AL
@ % F& 7FEe BRsks 850 2RA AR A BEY HoHE 98 A4
219} 150 5630-1 (105C)E 273t &yste] EHHFE 3 vk A+
@ A & BHAE EFs HEEA F/IE 9l d4Dsh 150 5630-1105C), #
ISO 5630-3(80C/65%) & 7F&xd2d3} 1SO 5630-4(120C/79)<= st BEY B7

@ & F& FHEA) REHS BIIHE
oo MATe YAEE 24T v} AL
() & 5o Ashgre nzd B At AL BHsw
50)9) A4 dste Beatel 397 £ 9 A3k AHe A
6) 2 5 BEAO] Hold AMAFE BEe 7 W&
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B
(M) o] & X9 MA w3t 54 BA35t7] 93] 80T/80% A 2097 EstE 83t

@) A T AFTFAY ZAG2AE PWFE EAEAEAY HES Hs dA4<Ls SO
5630-1(105C) B Eetwsl (AL d+54)E &8st 8419 Oxidation =5 H7}sH3 =
Bt A F24Est =71 SO 5630-3(80T/65%) WA #F£]d 1SO 16474-3 Z71 9
w2} UVA #Z(GB40nm)E 0.83W/nf 2 FASte] Boh 7133 2doA HrtE Wdstast
&A=

9 ¥ T& AlAEE A d3t A HwE s SO 5630-1(105C) A2 g3}t w43 60T
165%2] FAE3t BAS F8ste] 5P 0YT EAS HuHT} A=

A]
10) & 2 T3 S8z ASE F Sde A 54 B4E Sld 4 <L3HSO

AD o] 5& Folo g3 F RAL 8] HAdst 1SO 5630-1(105C) P F4F3} SO
5630-3(80C/65%)5 E&3te] B U ¥ Folo EAHIIE FAsA+

(12) o & ZnO7} AL&H X9 HEHS Hrlete =wolA 80C, 65%9 =x(KS M ISO
5630-3)°.2 5¢, 10¢ % 16¢ &t 7HE w3 AA & =4S 243 v =

() Bkt ste B4 9 &xof wel AAg d3f 29 ARgo] Bast, g =y
EgollA A2 g3} IS0 5630-1(105C) 2 F2143} 1SO 5630-380C/65%)E Fad 7|7t

2} &85t

k)

32

KR
=]

o/

U. 7154 RESA Y O Y B 74
() BEEA KS M 7704202090 A= 7h4 w3} F WA= 240 glo] W0522ColA 129 Azl

s 2

&

< BB Sl

(2 2F 775U @ 2385 AEAEE SAHAY W 105+2TCT oA 159 A&std o] =
Zeo] 12599 A wgto] sigdttal WAskL =

Q) =, A7 BHAM= A4 54 =37F BF AREEL AT, EESX|9| 72 2FH

ME 44 718 L3F AAZHT 95
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3 HEA, 74 # 2

2

44 A5E A% B

i

7 95 9 XA

() Fashea F0g Bxo] 3

oﬁ?i

(b Smurfit Kappajit(oFdH= HEY, 8 A3 Z8A Az 3 D) WiF 723 HuA<l

h

“Thermal induced yellowing of peroxide bleached birch pulp” dlX= A H3xze] AIZk
of W& ¥ A B 9 s ANeks AAstaiat stl+. pH, WA Y =S 2

glsto] EWS AAStaL, B2 =8 Axste] L, a, b # FollA FHe UEhis AX

2% 9 pHel w2 g <93 3HLE TCH(Totally Chlorine Free)®® o)
ECF(Elementary Chlorine Free)%® thu] FHekslH, o] olf= AHAfF W dvdEZS~
IF9 Ad@EXylan)e] AeZE] 2AEF Sl ADAA ALY A& Wl glucuronic
acidol| A/l W gk-&o] A A= hexenuronic acid=Z *|Zo] = =tl, o] hexenuronic acide
dzeE] 2AAAME FAHNAT 4HE FL 19 A= TR He A0
dom F= IFHS ot EAY. flade] diFeR He (M EANLTE §
B2 SHe sty TCR&Y WS AAJstar, o] TCFEMY 54 & =3t 34 Y
Az o] &A1 ¥7]d = W hexenuronic acid7} #IET JlsAo] Eom A4
2PJA =3t wE A 7

=
ZEst= hexenuronic acidgE A|AFOZH ol 93 S FAANZ & S

O

g destrlol, Adg 4 vhrEEE Fa 2E Y

(2) &9 Aol wE g3} 54
(b Effect of bleaching sequence on paper ageing(MMohamed El-Sakhawy) ¢-ollA& 3}Aaks}

T A Y A4S EAG R so]ERAHO|E AL FWMAE EE3 EF Y A =
MAE 9 HAY wilxds 22514 . AETT EZE F8sto 7 29
GAE Dt ®uls A, 29 & 1-2d I AS e YelA Adxst dA
Zl & 150C ZANA 247 Bk d =32 At AAHPost-Colour-Number, PCN)

o,
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(Table 39. Bleaching conditions of each sequence)

Wos% | w4 | €% | Azt | NaOH | DIPA | MgSO; | NaSio;
Gzl A % % € | mn | % % % %
1 p Hpifg;gg; 12-15 | 4 70 | 120 4 03 03 3
ond p I;ifgfgg 19-15 | 2 0 | 12 4 03 03 3
Dihionite
rd _ —
5D | oronre) | 2 7 % 0.2 2

(Wb Q723 7 194, 284, 394 s AAMS o, =3t ek PP 38A 3

3T
of 714 $FEEOm, PPD 30 B9 A Adwsio] mE MAE ebgyo] g 53

(3) EMo] o3 Wxo| 851 Walsl Folo| Fuld vjHE I

(b Relationships between colour production cellulose and the chemical changes brought
about by bleaching(Helen D. Burgess)ollA= ulo| <Jgt 318t2 W3y} Folo 3hid
M Y WA SHgon), B4 Pxsl ojul Wxg EFste] Aoldaihte
FEHE 45, 7, 9), olitstda, Aatslra e 47 AA sty A3 /%5 e A
=5 vwatnd e

(h Ad A3, ofnl Af 7202 A A=) e AEE YddS ), Piksies, o
et a4, Apotd AMHEF(PH 9), Aok M EF(QH 4.5), Apotd AU EF(PH N
o2 gulo] SIS AR(FASrA | o] TP A5). o] Apotd LI EFS] 7

9 587 ¥ 0HL 9o pHt He4E B9 &

of WA Aro= HAE pH7E SAM 7Mhess EYdde. 28402 854

4
P E PYe ARFoEM 7 B Pl Fr AW Iugely BEe His

(4) A=ZEx | o) Az dxo Az we FH IF
(b “The chemistry of bleaching and post-colour formation in kraft pulp” oA $£+%3]
g sshge) A 9 dAeld) o)g FA Al tis) o, ol Ak uA

2% AstZE XS B8] 24 BN &4 @ BN UAS Delste] B9L WS

=]

ZkE35H= hexenuronic acidg 438t & & J&= WS ZAs AL 3




Wb g Ae, AFUYF G2 7|Fo2 Y3 24 D60C)=s A, & 3Fo] J&
T5 W Bl FHOE doprl= AL QSIS BE HxO Lol e A
Hxol F/F, W FAo A& glo] Bz o zkESH= hexenuronic acide] &HaF
TE g IRy BHastgon, Aakstaes W Al 44 gl ad @A (O-stage)
o} AY o] EA(Q-stage, EDTAm DTPA)E FUFS =R FHxo] MATE ZI7MAZ #nt

i

olye}l, #&E3F= hexenuronic acide] %S A3 &9 & AAS(0-Q-Q = 34 714

(®) Fol8 FZ o & T A 9 HEAS 93 3y 2

(7P “The chemistry of paper preservation Part 2. The yellowing of paper and conservation
bleaching” Axe 7120z HEA SHolA Afe 3otz U2 v 7]9sjoF &

o & ¢ ®uAY ds Hast & e st

ARGAS AA T8 Aol E9 A 2E FEF 2ado

N

ol A, %

\l
N
&
ol
ol
=
oty
ol
1
=3
1=
tlo
Ol

1o
ol

r-1m

(7b “Bleaching in paper conservation” 14+ oA ¥l wel 1 A 9 9ye
Fotdon, HREAS HHoE RE FY o|fde AT AHA gL a7H. &
AA Fole] A Hx f & gade] o o] BT rhsAdel wow BlEAA

Zolo] A5 AEEx H uAEER 2 45l wE 7lE2RY OF Ao e

(WD 744 A= gsEAel Foldzitel A9 §Eo wet pHE Yeishe] EMo] bss)
W, REY BAHO) A% pHE 9 OB ARl End a5 AYE Had i
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& FArBEa EW A EUGL oA Ea A BASHE S 34 o] Lo

o8 dAwel EeE A7 e HZHAIREEA, dEH oz FAUER)E BE
F

Aol WE Aol 7t a7t SHE ¢ JOoER FASTAUEF AP A FEI} ITHT

Aol Zadh

olgid ABE viEow WELL Tlses BATS ANG AE ZARTE SE 20EA

AFEANA A5t 3k 5 RESA o] $H8 AYS, BYS BN DB AYHYS

Ob A 24 NBA HRE 5%} 50% EF A

(Table 40. Test condition for handsheet making)

sz %) ae (o B

T T Aes | was mgA | O] g
Control 70.0 30.0 -

C-25 52.5 22.5 ™ 25

M-25 52.5 22.5 = 25

F-25 52.5 22.5 ojn} 25 50+2 75+2
C-50 35.0 15.0 ™ 50

M-50 35.0 15.0 = 50

F-50 35.0 15.0 ot 50

W Azzd 3 F2A4 Az

O 2t 475 APHE 7S olgst] 1wt% v&, 3% 20 kgo 2@ 13
at

= % %7}
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st 10 mm P2 ZH A

S

Q.

s °l8

=

A 71

o]
H

7] &

O]

sl 3

S

g 9

=

i) 2

O]

4@_‘,7_

o
=

Q) 232+

ot
jolJ
o

ZH

nr

0

A

4
¢

017
530
726
621
995
992
792

VER=

(mN)

o

h=4

W=
(N/15mm)

50

49

49

92

47

50

66

go] o1 3

=

(df)

YAa=
67
60
145
124
83
238
130
T ¢

1

0]
pil

=
74
85
75
81
124
73
ol
gol 27} ol 2

(mL/min.)

H]-&-3
(th&s#s, (glom®)
1.71
1.82
1.83
1.88
1.89

Control
C-25
M-25
F-25
C-50
M-50
F-50

(Table 41. Physical properties of handsheet paper)

0

A

A

(th ®dA A

@ AAAE} YA ¢ PVA XA

4

A A7 o

NA =

[e)

i

AEA 27t

| —

) Y

19 7} % o) A]

o
1l

sk,

2]

o

H-GA (R D)2 Aol E9nled sd3AZA 7
T

A7}
— 71 —

i

1

|

3}

9

o
PVA

| —

) Y

=
=

1217} 5 o) A

o
1l

)

@ L HFollAe 77

A
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(Table 42. Physical properties of handsheet paper)

. H) &3] = Ya= (A= ANIEA=
> (thzsfs, (gom®) | (mLfmin.) (d (N/15mm) (mN)
Control HnE 1.56 72 119 53 495
PVA 1.53 0 460 62 385
95 HnE 1.63 81 214 61 532
PVA 1.59 0 565 83 465
M5 He 3.11 74 218 54 662
PVA 2.73 0 313 67 510
ros HE 1.70 75 267 57 599
PVA 1.63 0 552 79 479
=50 He 1.83 73 256 56 594
PVA 1.66 0 840 79 516
M-50 HnE 2.65 111 270 55 895
PVA 3.75 0 329 74 855
g HnE 1.72 87 309 59 640
PVA 1.65 0 872 79 531
100
mME  mPVA
E 80
=
LA
i
o
< 60
I
W
g 4
- 0
1A
o
i 20
gl
b=
0
ZH 0 TErl FEF50 OOMF50HMERS S8R5 SEFH0

(Fia. 15. Tensile strenath of handsheet)
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1200

BHE  mPVA

=

800

600
400
il il
LB
g8 Q485

Folding endurance, df

%Fﬂm HHS 75 Ba2gy OHIMAIS 75 00FA 2 5

-200
(Fia. 16. Folding endurance of handsheet)
1200
mHE  mPVA
1000

=

g

Tear resistance, miN

=

M “ |

W10 FEES HERS OiOvER sOOtERs0 SERS HERS0

(Fia. 17. Tear resistance of handsheet)
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Bulk, em3fg

Bendtsen porosity, mL/min.

2.00

1.80

1.60

1.40

1.20

1.00

120

100 |

E5E mlV
27 100 325 50

(Fia. 18. Bulk of handsheeet)

0t0f25

Hs

0}t0fs0

=00 FEwl 750 Opdre+ 25 0F0k

(Fia. 19. Porositv of handsheet)
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o 2R 24 FA &2 2R 24E 5 BEY I
[ ZI2HQ /e =X =H &8 ]
o ERMZEENL HUIGISHEITE AStE JAF MZE 2X|9 ofH ¥Zt| &2 42 mol/kg,
totgt2 122 EZEEX| 42 FFA7|0 US
« X9 pHO| St HEHAMZ|H HEOAM MM HIIZ MASIAS
O HE=H
D THEAYAZ AES AFRSHE A ¥ AAE AMESHA] ol 84 pH 24 §9]
(}) EHAZAE PVAS Ag3teE 49 E2A4/928 249 &4 Az Y3 A3A) =7 &4
(2 A¥8=x=7 : PVA 43siA| 35 A& 2 &4 pH 2 &4
(Table 43. Impregnation conditions)
am HEE (%) 743 (%)
v PVA [N of| Z A 74 3HA| A
1 5.0 1.0 0.4 - 25
2 6.0 2.0 0.8 GO™ 1.0 -
3 6.0 2.0 0.8 FN 1.0 -
4 6.0 1.0 0.8 GO 0.75 -
5 6.0 1.0 0.8 GO 0.75 FE Y
6 6.0 1.0 0.8 GO 0.75 -
7 6.0 1.0 0.8 GO 0.75 dHE Y

*1 : GO Glyoxal (40%)

*2 . FN+ 348 cyclic urea #|3&<! Fixapret NF(Z & 35%)

Q) A2

b A3z SAE AR A4S HF 8219 pHe 9.2, g5y &3 cyclic ureas 7
A= ARES A9 TP pH 3 YERSLE.
(Wb AR FAHE AR A M ¢ AR E e UEE
(th EWAAR PVAS AH83hs A4S 1 Akl BAE H83712 S
(Table 44. Analysis result of impregnated papers)
an ] a-o]z: Egjz,-t pH. o147+ &= (kgf/15mm)

= (g/m?) (g/m’) (I MD CD
1 87.5 7.0 9.2 11.8 6.8
2 90.1 9.6 5.9 9.6 9.9
3 89.6 91 6.4 9.4 5.3
4 89.1 7.0 6.3 9.7 5.3
5 87.5 9.4 9.7 10.1 9.9
6 89.9 6.8 6.1 10.5 6.3
7 87.3 6.9 6.2 10.2 5.9
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z
(7h A28 YA (Base paper)

(Table 45. Properties of bases paper for impregnation)

B (gmd) T2 (um) H§-3 (g/md) H]aL
87.1 151 1.74 ™ 100%
(Wb EHA=RA
(Table 46. Test condition for impregnation)

T E EAA A Z3SHA
T-1 PVA 4.5% SAF 1.6%
T-2 PVA 2.0% BAF 1.6%
T-3 PVA 2.0% A L.0%
T-4 AR E 5% HE738HA 0.4%

=i

2 =4 BTt

ZAAeA gl 0% T
7 AA B AP FE A

Azxzlol of 183 A=

(th EHAA A=
O 60+2 CZ A=
SHA| g-lef 10
@ 105C =2 #AH
@ 23T, 50RH%2|

2 ¥4z

b &4 &4

HA & g FFS AASAL A

B
lr

rlr

g A 24/ 2E5AE T
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(Table 47. Physical properties of impregnated paper)

2 x = WA =(3]) Q147 =(N/15mm) NEA=(mN)
* (Bentsen) MD CD MD CD MD CD
Base paper 234 472 191 58.0 33.0 994 1,052
T-1 1 2,611 1,743 114.3 63.4 1,079 1,219
T-2 30 1,225 1,037 85.9 48.7 1,030 1,146
T-3 50 986 883 78.1 476 1,028 1,134
T-4 215 889 305 73.7 38.7 1,007 1,087
3000

EMD mCD

T2 13 T4

(Fia. 20. Foldina endurance of impreanated handsheets(df))

Folding enduracne, df

2500
2000
1500
1000
500
, la

Base paper 11
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3000
EMD mCD

T1 T2 13 T4

(Fig. 21. Tensile strenath of impreagnated handsheets(N/15mm))

2500
2000
1500

1000

500
-

Base paper

Folding enduracne, df

o

(b AHF=4 37t
O AHEA
@ dolA 4 - AL BHA BAE Z AolE HolA Adsk=
© ¥3A A3} : PVA 4.5wt%/ At L.owt%e] 79 <1l Aol Ast= A+
@ IGT F/=

@ PVAE Adstd FH=7F ZAojAle BFe] s
Z Z]
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(Table 48. Printing image of test sample by laser printer)

Lupe && (X10)

<

6 7

T-3
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(Table 49. Printing image of test sample by Ink-jet printer)

S Lupe -8 (X10)

T-1

T-3

T-4
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(Table 50. IGT test image of impregnated samples)

. IGT ZH7|3|E
T o]m) =] 20| (cm) AFO] Z5(s)
T-1 3.8 24
T-2 3.3 9
T-3 3.3 7
T-4 3.3 1
™ 7H5ds & =4
O 23/ 23 AP LAESL 10 (BEEA BH) 445 SFA=
@ A mHALE & 4

4% FHsdstel g WA 3715
A% 2 Aol7h A BT S

@ PVAY 7luA 7}
@ yYd=z 9

25 27

NA7dEE PVA 3

3

2y

=4 %k0] Fsh E3tol| o8| 437
FHA

E9A 8 44
oy dAYN =& B
AR dolyrom, T-3 FHA W YA R B4

Sol weh BHRAH Aol7t BT

@ Laser <Q1&fwH2 ol A Holz] egkom, Inkjet AafrdAollA=

L 2 AolE AP EAA
2o AJHYET} 95
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B3

81
79
£ 7 m3 X
EL.,!Hr mPVA-1
75
) mPVA-2
73 mPVA-3
mHE
71
69 -
0 1 2 3 4

AMTHEF)

(Fig. 22. Brightness of impregnated paper with thermal aging(ISO 5630-1, 4Wks))

5.3
4.8
43
o 3.8
[ FEPN
9 33
vy WPVA-1
= 28
HPVA-2
2.3 wPVA-3
1.8 BHE
1.3 I i.
0.8
1 2 4

AZHE)

(Fia. 23. Delta E(Calculated bv La.b) of impreanated paper with thermal aaina(ISO 5630-1, 4Wks)
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2100
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iH 1247
]
e g

233

1RI

Al ZHER)
= AT —rvn-1 I VAT - —— 2

(Fig. 24. Folding endurance of impregnated paper with thermal agina(ISO 5630-1, 4Wks))

A5

750

BT = imN, MD)

654

330 o : 5 § A
AlTHF)
B HI —drva1 B-Pvaz - vas —$=Ug

(Fia. 25. Tear strenath of impreanated paper with thermal aaina(ISO 5630-1. 4Wks))

_88_



1200

1108

1060

]
o

HUE L E(N/15m, MD)

Al THEE)

..-...... Ell _*-_ P A1 . A D i + IJ.HE

(Fig. 26. Tensile strength of impregnated paper with thermal aqging(ISO 5630-1, 4Wks))

4. 28 AJ4 7= &A Ax % Br}: 3] TFH Y=
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3 715 &A B F3E AR FE& Ve dF

L AHERA, A7|E8 33 5 87 373 wE 28 He 54 g
7h Sak AHFE B A3, s AR 23 FE B

U =9 _HELA £Y A A &A1 23 8.

o Ogeln SeE 84 Jlute] HAasE Hese ol Brbsd AL oy A

J 1A8A7} opd 7128 HESAN|G] Hage B BHL RojsnA
7t Hed How 3%,

2t B7] Baolgke Sl 3ol 35 FAd rvtste] AHE Lk JAMAY HE
Hoe Folgke 72 QoA 28HY FA4d &) LitgAe AEssHE Hee

a7} Bt gJu)7t g ROE BH

. o8 #AYE Y B8 A EEL23E 8% AFAE T ol¥AY A= JHE
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3. A7) RE 712X AT BHo_A FHE 9ot A
7h AzdE A7 5 AxolY god A% 28/EE 238 F&
[ 80 €9 ]

rlo
)

i
n (

Hlof HIFEO 2H LEtLHE 2Y

, &%, E EE 1 [0
28} SIS 2812 FAAE 4™ 1 WEH L. oS S0f, HUHXIH S 1000,
A k=
. : =

MALE N3

= —

o
B
CHeHR ==
AR =)
Xlé*é A7 7 (4 A A

(Fig. 27. Photo or image for watermark)
(2 9= 24

D e3

¢

@ 23}e] =7] : 50x50 mm ©]3}

CEEUEREUER BT

(Fia. 28. Imaae for watermark)
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(Fig. 29. Image for SPAS watermark)
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B te v il

(Fia. 30. Metal mold for watermark)
4 AL A YA TS nEske AR} BAHYA AL
O = AR A FAXNE AL &3l YA= = A
Q@ Fg3= FAUA=E A&
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(Fig. 31. Layout of prototype paper samples)
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L R B

ok Aol A8d eAIEEA e 2t Axxd g
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ﬁ

PG 24 3 okEHA A3
D AL 288 FAAE

O AAe] AL v

@ MAe] Evhe BHY

o &7 @ Azzd d
EE AP Folw 3-4mme] Dol 57,
2 AAE Ly

oAM= Holx| ok, Ao

a3 AP}

(Fig. 32. Example of security fiber application)

D A, 4 2
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(Fig. 33. Application example of chemical sensitive effect)
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@ E5HFE dAok 5 AAARA AF AS

© Fo] Wl EAste 554 AFE AL F e AClE Az"a FdE Al

o

@ e 14 TIPS H et o7 554 AR 48d A= 29

Sredes A8 HdA A3

D dmAZ o2 AEsE= A0 Ae

@ EFAfe 20% RRke] A8 2 A Az A4 B AN FEL IrEA e} FA}

© SEM 5 AAH 74 5o A%z s} el

o M

TS
' ,'\.u

= " s 0w | i ‘o2 (G ~ — 1 ~
WD21am 15, 0K zoo/m WD200m 15, 0K %200 2004

(Normal fiber 100%) (Special fiber 20% included)
(Fig. 34. Surface photo of paper with general fibers and special fibers applied)

srgAlolag wele] 7)) A&

EE ZEEACNA AL T

5 &3} %<

(Fia. 35. Form and characteristics of special substance)
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(Fig. 36. Verification using a recognizer)
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448 Mg 7158A AR, AxTE 8 L NAF &4 A
1L N34, 284, A% 5¢ 1A ALy 71282 1%

7 eA  WokR, BANYR £

3. 47

(D AZ2A A3, Aol Fol

il
>
>
ofo
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ol
rlr
e
o
L
fru
ox
)
;{m
e
12
=]
g
ok
>
>,
rok
]
1o
oo

al
Q) 2y, Z2F S5 MALFELE & 5 9o & FAdA Y td8A= F8r=

-8R ke ode] o o= viASHA =

2. 71884 #4234, &=4 8754 2 Arle v Az 74D & AxAY Y

7h AAFE Az 74D

Oh t3EAe) B WA W) Rl BF £EL A F EFE TR
(W) AurgAshe] st 3 a9 RESAE BF FERAL ASHIL e B Aol

=
FFZUAE g B

(h AEZxAtA FA7E A3t 71E Wets odo] Bot &4 H&A SHdA wgE
A== HAEWNAF Ax AR F400M F43h

(7P pHO) A8 g : Yze ZANHE FHE iyt dojd 4 gL
(Wb a i AbE 35 2 = Q&% Kappa @2 5 ooz HES
(th 35 71549 AelE Faste 7t 23159 JAEEA S F4d 23

N
=f
)
=
ol
I

(h dn] &z 2 Kappa No.& HEE2] KS M 7704:2020 243} L34 24
Q) W4 73t
b S FolA Abget= A& A9 WTge] A BEFe] a9l &R Hlske] ofsio] 73}
& a7t s ot JeAEA S ARV A= =5 Bos jlue o vk Za
W WHEEE ZF9)8x BA43 9 SO 11108:1996S wdste] 80 gsm o4 &A1 A$
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2603] o]Fo® A&

(th AEZANA a7 Eol &4
T4 ¥l o 9% A3t

(4) Roryg 73}

P 3= R M3 SoA AEL FolFY,
s712 g

W) 724, 22239 ALY F8 ds
£A dAAE JEHE

(th A4 =7) €7 7]

HN

oz o8, B2e8 g At FRE HEHES 4

(Table 51. Specifications for new archival grade permanence paper)

] o] BEEA KS M 7704:2020

2 o] Ao AAF

. AgA Az 7F4 <
T ZANER 84 HorR 47
SRy A frzA 2, A H 27, AR
e % #F (g 80 o4 150 o] 4
pH 75 ~ 10.0 7.5 ~ 10.0
75w 3tE WA T AE 3.50]8} AE 3.50]8}F
e wslE YAE F47)22] 80% ol4 E47)22] 80% o|4
= e s AdAS | T 44 B4 AF | 29 44 24 § 4%
Kappa No. 5 o]} 5 o]}
WA (%) 80 o]/ 80 o]
W&z (MD, df) 260 o]’ 1,000 o]
W4 A&7 = (CD, mN) 600 o] 1,200 o]
1A= (N/15mm) 80 o) 120 o)A+
2 3 =k g
HokAy =23 g g
AR} g g

U AAZE A2 AF : 202399F A=

_93_

489 AL Bol A g




3. AAF &A g
7F AAFE A Az
D Az NL
D A ZLA} : 2023.09.14.~09.15.

@ AxHa  FmHFA AAE

® Fo Azzd 2 A% 07

B(EG ol 24)

(Table 52. Main manufacturing conditions and selection background)

T &4 5% NPE A A
A% | ENSEEI(EA 60% + W 40%) WA Assls) B £
_‘%_ il_ “1:3:]’ 4'6_ E_?_]:/H 7]—3:].
A A} AAF 2% EQ) ROk 73}
FEHA A %%, PVA WTg, BEA B AAHA e
% =Hgsm) 90, 150 % 230 90-A 378, 150&230-F oF 78

@ A« B
® =24

EEEY: Z 44 FEF
=4 " AL SEAGZA | FHAI=A
60 40 12 0.5 0.05
HYFMAL AEHA e
oSl R 44 | es) PgshElT S2e8 54 | £EeH nEeA v

(Fig. 37. Types of watermark)
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B(HE&A i)

C_(Bh=+5-23h

D_(Bf =+5-331+2030)

(Fig. 38. Composition of watermark in paper (A4 standard))

@) AAF A A= 4

(Table 54. Specifications for prototype archival grade permanence paper)

AAFEA Az 4

T
AR &4 kR 84
A=A 24, HAH 24, HAH
71BEA ’ :
3 % (g/m?) 80 o1 150 o)4+
pH 75 ~ 10.0 75 ~ 10.0
758l HAT AE 3.50]% AE 3.50]38}
7HE B e = 2] ] =
. 0 @5«5 EA7122] 80 o4 EA7129] 80 o4
=e 7H g F Z71%:9] 875 o) Z271%:9] 8715 o)
ANIZA= (%) (8R4 BHSET 7|esE &) | (84 B4U8F VesE 834)
Kappa No 5 o]} 5 o]3}
WA (%) 80 o] 80 o]
WHd= (MD, df) 260 o)A+ 1,000 o]’
U4 JAE}= (CD, mN) 600 o)A+ 1,200 o)X
A= (N/15mm) 80 o]’ 120 o)A+
2 3} 28 28
KA =523 28 28
A AL & 28
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(Fig. 39. Mill trial for prototype archival paper)

U AAE &2 4
D i &A - FEH90, 150, 230g/mH) EAAYA(AE, PVAZF T2 &4 6%
(2 24 Az}
O 71& 54 ¢ BEA
@ EE AlBoA WA= pH, ou] ¢Ze], Kappa a2 AltE Az #4(be F%3}
ia=y

® 71854 8 BEGe] Qo] EANAS FFol B Aol WAHA Yk
(Table 55. Basic and conservation characteristics of prototype paper)
an 90gsm 150gsm 230gsm
= PVA AstAE PVA S A E PVA ik
_ 90.1 90.2 146.9 145.5 231.7 220.3
i 2k 2
- 8% (g/m) @y | eo | 09 | an | ae | a8
2 < () 105.4 106.1 167.2 170.0 269.8 262.3
E T (1.4) (3.5 (1.4) 0.8 2.8) 1.7
E WA (%) 85.4 84.8 85.7 85.1 85.0 85.2
B 0.2) 0.2) 0.4) 0.3) 0.4) 0.3)
pH 9.5 9.5 9.3 9.3 9.3 9.0
2 3|23 (%) 6.0 5.0 5.8 5.5 5.8 5.1
a3 | ollwl &z (mol/kg) 1.2 1.0 1.2 11 1.4 10
Kappa No. 1.8 1.9 15 15 2.0 14

"4 Qe pAE BEUF G
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ARHE TF3A =

B4 =(CD) °F 1549 ©

Oy V070 h o] BA =
© WAHEE= PVA 0AE AAIFe] AE ZUAE AAFEY 535190, JAEF=
o A EE FAR A HAs
(Table 56. Durability characteristics of prototype paper)
28 90gsm 150gsm 230gsm
- PVA | 4s}dE | PVA | AspdE | PVA | AR
1,358 679 3,799 3,136 4,187 3,703
de ) WD a17) (84) (180) (154) (156) (168)
o 763 334 1,689 912 3,323 2,867
df 9 9 b
@ | 9 (65) 13 (52 172) (49)
890 849 1,642 1,594 2,664 2,306
g W an (36) (22) (33) 63) 35)
Al | o 937 1,021 1,786 1802 2,768 2,753
(10) (20) 21 (46) 92) 27
o)z \D 111 114 165 164 216 219
AR (4.4) 3.8) 4.2) (4.5) (3.2) 3.7
N/15
(min) CD 56(3) 49(2) 96(2) 93(1) 129(5) 110(2)
»LE oke] A= wTUA #Y
@ 7H&543ts HAE
@ HZEZXA] KS 4ol 93 HAEE AJtE 748 TFAHS
ORS SA710l o3 120413 =5 9] HAEE AQME HAS TSAFHS
(Table 57. Conservation characteristics after ageing of prototype paper)
2 90gsm 150gsm 230gsm
= PVA | A8td® | PVA | AsdE | PVA | AsAE
WA T (AE)! 1.0(0.D 0.7(0.1 0.9(0.1 0.4(0.1) 0.8(0.1) 0.7(0.1
HAT (AE)? 0.7 1.4 1.1 1.4 1.2 15
*FT Qo] FA = EEEA FY
*1 2424 1 60+2C/(0.71W/m?nm) A SE 96X =& & 24" AE g
*2 2R8z7 : 63C/IEE 30%/FF 1L.1W/m? 2702 12007 =2 § =9 AE #
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(Table 58. Color change with ageing)

30 60 90 120
PVA 0.1 0.3 0.5 0.7
90gsm
Akshd & 0.3 0.6 1.1 1.4
PVA 0.1 0.3 0.8 1.1
150gsm
AFEH & 0.2 0.5 1.1 1.4
- PVA 0.1 0.5 0.9 1.2
230gsm
AFEH & 0.4 0.6 1.2 15
@ 71&5493ts =93 4
@ B7He 474 Az B 24
- & 90gsm Az AAF &A1 A mEA YA 32 SA(KRAD AE FH

(9A¢] HeZe 85.4gsm ©]U-S)

- AslARES BW Aol WA o g X9 o AFEIAA, HT &R HEF
& 90.6gsm °|A-S
- FUAVE 959 §X9 7] EA 2 7tE5Es & EEs JI9AEE 54
IS8y
b F8 A3
- W7hE §X0] MDWE WAEE 362, CDF AABEE 7882 FAATE AA

| (HzF 80 gsm oA A ZF

b
filo
o
AN
ol
s
o

- J7HE 849 71E5Es) & EAFAEL AR JIGAE BT FAATEE A
AFEA AxTFAL 353D
- 7498 3 AAAT FAL0] TFINEY FAH 1.5%S FEAZL.
(Table 59. Schopper folding endurance and property retention rate after accelerated ageing)

= 4 “élﬂ EH il

T z7] 129 93 % =4 FAE%)

MD CD MD CD MD CD

& % (df, Schopper) 362 251 260 221 100 -

*ZZ 7|5 MD 9eF AT 260 o)A

(Table 60. Tear resistance and property retention rate after accelerated ageing)

= 4 271 vl 24

TE Z7] 159 43 % 21 &(%)
MD CD MD CD MD CD
NEA=(dD) 798 788 712 760 89.2 96.4
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(Table 61. Printing image of KOMSCO Sample by black laser printer)

T2

Lupe & (X10)

90gsm_PVA

150gsm_PVA

230gsm_PVA

2
A

150gsm_

230gsm_7# &

— __
= |
=
%
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(Table 62. Printing image of KOMSCO Sample by color laser printer)

T B Lupe & (X10)

90gsm_PVA

150gsm_PVA

230gsm_PVA

P
A

90gsm

™
AL

150gsm_

230gsm_Z1 &
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(Table 63. Test images of antibacterial test of prototype paper)

90gsm_PVA

230gsm_PVA
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(Table 64. continued)

AS 120_5F

AS_150_%F Blank
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o AAFE Az ¥E &4
@D ¥& &4
O AA 7t F AFAEN] HE : 35-65% AA(A 2P0 D Akt #H)
@ 378 H§2 BAYLEH HAHH, AHARH T 80-90% A
@ FAAYA FF w2 AHARH 2ol HEH] PVAY o 1% mwt F7}
@ ML F=QJol w2 AHAEH] FTHE 1% WY

(Table 65. Unit price per raw material within direct material cost, based on 2 milion A4 sheets)

A ETEER
u A A | e
T E2(60%) H(40%) PVA Kk P A *
SG7HR7) 2.3 5.9 1.1 0.4 0.1 0.1 75
H]-&(%) 2.7 6.9 1.3 0.5 0.1 0.1 88.3

(Table 66. Simulation of unit cost by raw material within direct material cost by condition when producing
2 million A4 sheets x 1 time(cotton 25%)

o G FHAA . an | o A

- (ij/E) (23/;) B RE R ] e &
PVA, &3} 2.88 3.7 1.1 - 0.1 - 75 82.78
PVA, A A} 2.88 3.7 1.1 - 0.1 0.1 25 32.88
AR, =3} 2.88 3.7 - 0.4 0.1 - 75 82.08
A, A A 2.88 3.7 - 0.4 0.1 0.1 25 32.18

(Table 67. Simulation of unit cost by raw material within direct material cost by condition when producing
2 million A4 sheets x 2 time(cotton 25%)

- A5 FAX YA . x . A

- (ij/E) (2?5/,) PVA | AE¥ o ol i &
PVA, &3} 2.88 3.7 1.1 - 0.1 - 37.5 45.28
PVA, A A} 2.88 3.7 1.1 - 0.1 0.1 | 125 20.38
AR, &3} 2.88 3.7 - 0.4 0.1 - 37.5 44.58
25, A} 2.88 3.7 - 0.4 0.1 01 | 125 19.68
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(Table 68. Simulation of unit cost by raw material within direct material cost by condition when producing
2 million A4 sheets x 1 time(Wood pulp 100%)

A EHX
z 7 oy = M;; oA e S
PVA, &3} 3.83 1.1 - 0.1 - 75 80.03
PVA, A A} 3.83 1.1 - 0.1 0.1 25 30.13
e, 23} 3.83 - 0.4 0.1 - 75 79.33
A&, A AL 3.83 - 0.4 0.1 0.1 25 29.43

(Table 69. Simulation of unit cost by raw material within direct material cost by condition when producing
2 milion A4 sheets x 2 time(Wood pulp 100%)

Ao EHA A
=4 & e PVA mzd]% A | A | em |
PVA, &3} 3.83 1.1 - 0.1 - 37.5 42.53
PVA, A A} 3.83 1.1 - 0.1 0.1 12.5 17.63
g, 23t 3.83 - 0.4 0.1 - 37.5 41.83
AE, AAE 3.83 - 0.4 0.1 0.1 12.5 16.93
@ 1284 oy Bl 7

(Table 70. A4 size, production cost based on 2 million sheets produced (per day))

74AQA
Ne 4z £4 54 i
90gsm 150gsm | 230gsm
High grade” REZAPVA), HAH &8, 37 174 278 461
Medium grade 1" %—ﬂxl(PVA), w5 £, o3’ 129 234 416
Medium grade 2! REGA(AR), 944 &5, 237 124 167 391
Low grade %H}Qx}(ﬂ 22 100%, <3} 97 154 254
*HELA AR =5 BEEA ZﬂiE 8, guhgA  HELA FAFZR P
1 AR AzT)E 9 Az 274(041, WA o el w}ﬂ} e WAEE T e

¥ . ThA BAS oAz &3l2 T¥ /b
3. B ou|x|e] L3t RHE oY1, BA EE Td ojuAnt 282 ¥d by
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(Table 71. Reference: Overseas preservation paper purchase price, A4 standard)

VNeTE
T & FEAEA W oA 7HA (/7)) H] 31
=3}, Medium_2 Aetgos AA AL,
AL e 100gsm / Low 616 5004 o)A 712
23}, Medium_2 ISO 11108: RE8A] 4 F=,
Ahe 2 & 75gsm /| Low 42 5007 FujA] 712
A 3 23} Medium_2 383 ST EY 7| SRELA QS
B 90gsm | Low 5003 FujA] 714
A 4 HaF 140gsm - 1,257 1007 FujA] 714
AH 5 = 80gsm - 270 1,250 FujA] 714
A UG FAY s ol =FE S9Y
oty 23 A8l &A% She 749 7 82 AA3] AeT AR o 84 AR HA
o

2t B7HE AAFE A

A 1%, g A 1T

D FF - FHNBR

2 A4 A& A&

Q) &
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(Table 72. comparison of 90gsm manufacturing prototype)

H & 90gsm
HE A TR PVA E®AE | HE ZRAT PVA swix|2]
+23 +23} +2 B A
U7, Bk s o O O O
Az FARD -2 2 O O O
Z AR E-TkEg e S
ALTAR LTI acma 29 | s w | v 99
Q13) # A O O O
o5 EUA O O O
o 714 = AF 3}

(Table 73. Paper quality selected for official letters)

Mg AA &4
T & Az FARH (90gsm, EAX A %
£ A4 FHAE)
7B 3 #H(g/m?) 80 ©]4 90.6(2.9)
£4 B A (%) 80 °]4 85.0(0.3)
pH 7.5~10.0 9.5
HEAL A &2 (Bt 5%) - 5.0
Kappa No. 5 o]} 1.9
WA =MD, df) 260 ©174 362(95)
W4 1975 (CD, mN) 600 o] 788(25)
Q147+ =(MD, N/15mm) 80 °]4 95(4.2)
AS—AN - A~ PR = AE 3.50]8} 0.6(0.2)
HEAD 7tsst & YWHE%) 80 ©]4 100(MD)
HEws 3 A E(%) 87.5 o] 96(CD)
HokA %ﬂ =9 S
=223} st O
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njuko g o

(Table 74. Comparison of 150 and 230gsm manufacturing prototype)

= 150gsm B aF 230 gsm
AE A 78 PVA ¥ A8 | A& FHxg | PVA THAg | A& THA
+2-3} +2-3} +2-3} +2-3}
A ROLA] TEAF
LH;L Oy 5 ] [e] O O O O
T
AZ 741D 7=
-27] $4 © © © ©
Az FARD = A A A A
s & 4 dE 99 a3 B dA 9 oz B
Q1A A O O O O
o3 THA O O O O
A 4 = 3 = 3

(Table 75. Paper quality selected for convention type papers)

AT A4 &7
TE AZ FAD | o a5 amaee
78 3 2K(g/m?) 150 o] 145.5(1.7)
EA4 Bl A (%) 80 o4 85.1(0.3)
pH 7.5~10.0 9.3
HEAL AH| &2 (B2 5%) 3 ol 5.5
Kappa No. 5 o]3} 15
WA =MD, df) 1,000 o]+ 3,136(154)
U4 2197 =(CD, mN) 1,200 o]+ 1,802(46)
21A7 =(MD, N/15mm) 120 o] 164(4.5)
HEA42 753l & A S AE 3.50]8} 0.4(0.D
na ed £ :
==23) x5} O
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5d FLEFAE 7|EEA EF 741 84 9 4 wm+3
L AAE &A9 ALAHAE 2 FH7|H) HI)
7h 71 Sy uAbEY 9 2ok
U, F7y -
o F7F FaU& - 42
2. B7} a3

(Table 76. Satisfaction survey on prototype paper)

22 45
Aule 2] = J|Eo| AREE 89} v|wEle| £7to] HMEFom FAZIo] 9L HLAHOoF
A9l =xjo] ojdrtar AHg817)00= 90gsme] A,
UYukg x| TE 7|20 AMgEE §A9} HlwE ~ -
e U E T LR RS CE R R
QU ARHTH o PR WG A He a4 ol & o

3wk sl He
Bopel Mol £¢ oz B

S =2 N—

Sz mt glow] Hebd g
pas ek

A A=) F2 FEold AR ool A=A st AT o] =

ZAe 7= 84 il Sosn] o)

2%H1,00084) 7 7Fsshd F2 5.

2. NAlF €A B7HAHRE EYE 740D &4 (B 2 F=2)

7y FREE 2 A7
(D AfxA 0 9, b £ s W4 &, Arada dabgxet apdst

Q) A= : HEG AHEA 71 4

@ pH : T8AYS FAE A= A=

O) 7FEE3t & WHAE - AY] BEo] Ak A9 BEA HIF Ak

6) 7t&Exst 3 JAIAE - A7) BEo] agt 829 24 A& g A

(7) Kappa No. : 2] ghfo] 22 A d8 AHg &<l <A

8) &abdg(cn] ¢Za)

Q) JAEZE : FHAFA ZojPe WA A% AA

i
ofy
N
N
fz
N
>
£
Lot
o
A
N
off
3=
91_:

(o]
5y

(10) VA= - Qrjd oz Papo] we 849 AFA v WA B AR

(1D eshEEshAAL - A Bl FdEdS Uehls a4



O 438 ®Mel g5
@ BENIA - =81t QA F0| SFCHH TE, PVA

—

o
@ WRLE, 7IEkete UWEE @ WEEE A FeAl 2RE4 ##E0] ¥4, Fo

q

o - - O ;1 O
MZAl o] QUKo P2 feon ZFPHEXZL e . tho Il X tide
2 lsests WEES 243 A0 AMYD Kol W7 e S,

. $FEE V2R
(D AR=A B, W, olobd g mE wuslelEne] topd 240 A48 ¢ JES o,
[e)

A At ol9le] At AReA I dFe AT A

(2) B QHHEALEX] Hips 58 He £F0 2 TR, FAATFE= 0gsm 715, b7 84
+ 150gsm o] d%

(3) WA, pH, Kappa @, <lv]l &z : RE8X KS M 7704 &

@ A=, IAAE - U4, SR BEAT, HEZA A 55 Bty A%
A, AR HEY 02 FF] X E AL He A5 gAY
@ AARES) AAHEE N EHOE A4S

15 Ty REGA 34 FEoE 44

W

o
o
N
N
N
3y
o
e

5 3771 EU9 105C oA 1593 =& & AT AGA=TF 27)
we] 87.5% oldolm A 1250 AgRtis 74 g R’
71% Hohs 2715 tid A0 v A,

(Table 77. Standard specifications for archival paper for important documents (draft))

T FANEE 84 | R 84
. JRP =Al, 9, opulilf AlZle] wusete =
& e O EdE
e A (%) 80 o4
pH 7.5~10.0
BHEA] Kappa No. 5 °o]3}
5 on] dEH(EaEE %) 3 o] &
35 Q1L E(CD, mN) 600 o1 1,200 ol ’4
. (90 gsm 7]%) (90 gsm 7))
T =, N 80 ol
1070 = 9 11T, (90 gsm 7~| %) -
EEST) 7HEwg? § WA AE 35°]3}
T kst § AddE %) 27] 7}=e] 815 ol
23}
}\\jE—H 3 E; O = A} A ER
s | 2 =% 3t 174 o) A9
i Al

*1: W Eg olupdf AFE Al I HlE WA 28
*2 . 7b&Ews 2748 KS M ISO 115072 Ax](0.71W/m?) ol A 60+2C /96X 7+ =2
*3 0 7FERst 248 105+2T/15Y
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3. 7AGRH &3}
7}. =7F&ZF (Korean Industrial Standards, KS)
D #a 9 &
(Table 78. Procedures and contents of Korean industrial standard)
A = U &

KSDT (=250 20t A Jhes(m77|exsd 5 W)

Al Mg ABA A

ZazA A B AA AA HIBaA oD Ba)

A9 2340GHEA) 3 22 A 78

AARA Hol
N HYH BANAATH FAA ATFAH02-961-2704)

e8] Ao F 7leddd T8

A FLBA7IHE 6043 A F olsi#AA oA

!
A T F3 e Ale
oA e Nes U Ao F wEIe Fu
!
REIoA AFFE ) SRR, A4 5 AR F 4
E2 FYEHFDA) TANEEEY T &% FFPHIWAFH)

8T FES FreAY, B X9 Ad 5 - AAFEE T

2

@ 71+ ®F

. @A ¥F (Standards of Private Sector, SPS)

D A A
O 72d ez F27ATIIKBDA 2458 F52RH(EF2 Aol AY vdd
HdoA AR S & 5 A=

@ FFALBBAANLATY, FRAATARERY, FHFoIAUAEL
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(Table 79. Procedures and contents of standard of private sector)

=y
G
TOo o~
= F —~ iy
) X W | T
Tl < | A Wﬁ o
Rl W s o ® ®°
< T N TK | 7om
%o ﬁ]L AT %0 =K R i _F
RE O Xw T, @ Tl
&< | - 3y N =T A
m_xﬂiﬂ]|vﬂﬂa|vﬂi£oﬂ
Talz ©% w3z = S
= o ap M - o i
LB W M A N ﬂm_ o
o ~n =~ = | < .
Wi < ol A omW
i wn T H
S NR K
o B e
&
< ~ oy —_
P ! -
| = - No NF <
=y o = ! Np
N = = 7 3 P B
- R NT S |n
o o < N T
7 o : 4
o N 7o Njo = o

TAABEEAA

3t

L] &

&t 7HT =

I 710l A

3]

- =rhwe] vl

o

il ]2 A 7]

3]

Y YL EYE 7E 7} BR(EEL2 KS M 77049 o
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