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g2 olg, H4, Agt 51 Zo] #AFHNEZZA AAd A2 dTE A

2 EFHZ o 28452 FPelRE AW
q FHH F wdHA] wxn Fr|dd dx RaAES vEiE, @34 A
¥ F5&£< BEofiv AdEAES 2A ¥ d=dE c@EEA Ho A4
o] dofite ol2H dE 5 LS 4ot} o= Heo| Hgrl= 4
2 g5 2E=2EY AW 5F0] deiAs 42 sFHI2=, Ho] H
FlE Ad A4 e o] 713 & HaE d=r

Ol&4 BRe FEs oHAR @ st a3y 2 974 ke &
F2949 2942 2349 AL 7= Sid oEE o=z #HEHAF
= 459 TFHRE AEDs HEE0Y FI35 FFA WE AlEE
Ao (g1 Council of Eurcpe @ Draft resolution on paper and board
used in food contact applications, April 20 (1993) )

2 dFolaga ] S840 n I, ALE; it e B0
Aol

<Table-1> S=2%9 oe9Hdy 554

A 294 e
=Fr= = Fho e AR s R
FlcEn 2o ZalaE A2y, *T; o<t %HfH FE A
FlzzE 24 =0
Uzg, 234 2 el | SETENE B
Ax, 7] 55 2o} S TT A MEE
FAcz= L7 zZtagl D]BEHEEE
FES sstu 22 283t E oA i ]1_3:] A= ot Dl BE &=
- #Ets deoez A 2o,
MHE AHEE GAHRE B | L o o
=0 “ Ao ol a1 }\g O_(%D'”f ETET? E;f
= f_:,__l?r_ é-:];‘-'] J;\E‘]' :’q%l-_r_O]E]-
] s 29D HiRE x| H29 34 gl AW
Hi = o= = o = A
#H4s, Mg, Z, =3 == F7ols 3B, 44}, 25,




T 442 5 o F&
EFolLt A, vl AR

o

AFFke] =3 e =40

UEE AT O L5394 U;E‘Lf i lq%}fi}i?]

AHE A BF P2, M, " E,
24, FEE HE A,
FE5EHA, 2957 734 £2
G FhA] SE a3 AFE 4,

2o 4AYE Ex §
Ze #4o UEn, BEE

59 340 UBYrE B
EH A% 3¢ AW 443

E
=]

)

¢ | AFA 2F A7 do L L
AFEE G AEd sl [TIAISA 240l LELE,
o N dol ke 23HE 3% F
SEIFAMARERT | L Dooeion S
Agol g239 goler | TTF e e
2AHE YERHD o o
3. AHNUT
b AEER AT T 2 &712%9 JF - F4E
ZolH ®x FEAAH
1) 32
(12 o A B=E 3982 o] Az

(2) ZFEAA : FolAE 482 5t AF5A A= A
2) A244 (mglks)

(1) PCBE=({Polychlorinated biphenyls) @ 10 @] 5
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(3) &4 (mg/L)

(1) Bl : 01 o5

(2) 224 1.0 os(gez )
(3) EFFE ¢ 30 05t

() TFLYHE0IE @ 40 o5}

(5) FESHA : BFE

o ofm# FF5 e BAoITh 53, ollE AR

=
DA EFo thFE FAEo] glol Jo tEF ks A Eaa B d2E J
o}

. ABEA TIE - AF
AEEA et #F2 HWr=z glol AAFAE Mot 7H

A
A

ADAHH=SANUANTHE, 948 GR HEAA AEeE HHEA

A2 (GR M 7002)7F Y1},

(1) 344
ol #4842 M4, g2 54 Ao ALgEHEs 2oEAM FIUHIEAE FF7 &2
7 9489 300 o4 AR Fold WM AHFEH:

@) A82H %)
S = 0% DI WA S FEE WEB= w0 o4
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(3) 22

— ol AT A5 |23
HAL HZIE9 & = : ol =
,.1\.] = =1z ,{.] = =1z
% Graway | AEPD | WEED G o o
N oy,
65 O] A 392 o] 4k 29,4 o]4 07 o A g o] B/
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I A= 2@ v

L A A2

(1) E=vlgy| g Pl x

AAAZ AHEE H=E ®F 204 Hevlel 2o g EHI3zt=EH
= (NBEPF) 526, EHmEHI=ZEFE = (LBEF 802 ZEHEFEF|AE=
(BCTMP) 15268 Terstd AMEStch & ®@=9 Jsls F=gz F2|
T St en 4 g8 JdEs AYPr-EHIA= EFTINBEPZL 30°5R,
2ESEWI=EGHZ(LEEMIT  28°5R o911 ®EHIEEEI|AE=E
(BCTMP)= B = 214 Iz 7t 2ot @a9 JHAZE 1A ¢ 279
A 1087 2l F ALEE O

<Table-2> = EQ]zFa pdln

Pulp U= AHE Hl 1
NEKFP 524 30°SH Y gHIT=EH=
LEKF 2024 28°SH AggHI=EF=
BCTMP 1554 ZHA] WE=Ig A AlE =
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(2) AAE=(DIP)

2 A3l AEE HHEE(Deinking Pulp)s FWH N AZAAAH 2
grob AlESHE o BEYE HedE=os FREERC ZREN Y oF
9=z AAss A2 EflsStE o

4

(3] Wet end 2%Z

HAAA ZH AER AEard dES & 304 Ee vigl g0l HEEE &
A (filler, Tale+GCC), S AOZA(AKD) &F7AH3FA (Wet strength
Agent), 98 AE(Cationic starch), ERA+PAM, -Silica), FFSHAE &F
Y

«Table-3> A7IA 257 4 £E4I

: Wet strength | Cationic .
Content | Filler AKD + PAM |- Silica
Agent starch
[nput 1824 0,705 05084 05055 A0 pm [1000ppm

4] 2SI AH

FAoIT o 40 dET opEE 25 WE F5¥OS oA wEd
o O "o mpo] ®HEkels "@4E UERHM, detdcz whed o ohg
of F3 d9 oFyEd o 7 F4F quistA o i FEEHA
{Optical Brightening Agent or Fluorescence Whitening Agents)= IO
240-360 nm?! Zle]HE F5Ei FlA YR SEH4HE HaE D olF O
A EREE ol ZRE o] 400-500 nm@l miE e FRAEH e r WREAFE
228 BT,

wizo] FFEUAS Y FBEHA

Aol g 4T 5 olF HTMY HAFHoR WA oA WwEdoz
A LAFE GYolH WA Y Bybgol Ag YFHA 51 o2 AW 3

olg =% Fec FHAD FAT WUAY AN Foh HAT oHT
Zoln Aleldo] glo® FWEWACL 1 woE WHAA THA FBZUA
— 18 —



g A%3A e Foloh Y LAAG,

A7z D9 7ol e ol BE BANE WE Agde ¥ UE
of FREHAS HA4Y 24T ¥ =9 2o 34F5= DA 9
HojA HE oD UBo| g2 THL FIFEUAY YT NAS A
Fol Hol Folo M4g xFMoz L Hrks Aol

ol FPZWMAE WAZL g EA] HA4E AT AAAHET oty H|
E, AEE A4, b5, d/4Y & oheFet 2ol dal Abg e gl

L}, $==X| A=
9 F=ol BYRE EitEle] BY 60g/m s BRRo] AH|AERich oln

FHE8E = 4H] 000 ppmes 5 A3 53 o2 A FEF=2 FEG

of AaEet, 222 FEuFEE ® 2 YELIRT,

<Table-4> T 3xA A

FH 45 &2 I3 d= &g
A7 A8 | 10024 | 90B% | 70% | 50946 |100R4% | 9024 | 7024 | SCR4
DIP (B4 | 1084 | 3024 | 50%4 | O%% | 10%% | 2084 | S0B%
OBA FUZF 3000 ppm 0 pprm

(1y el

A AETT $£33AEF D EEIERIE HEY AdE4dE FEBEYC
(Supercalender, Beloit, Model 753, USA)E AME3SH 21 70¢, W= 100psi
oA 28 BAFAH =8 HAHHH A= SFH o
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(2 EA=SH =3
b S E A L BEERE CFER 5. Bulk
- BoE 54 U@ n, An, guba d3 e,
- % ® £ 4 : Houghness, Gloss
- % 5 = 4 MANL 5", b)) Brightness, Whiteness, 358 T, 337

= (Fluorescence [ndex)

(1) ==¢=
LTZ otgx 23 HATSE (GCC, Hydrocarb 80% Setacarb 95T OMYA
Korea), 2310](Clay, Ultra Gloss E10® Engelhard)& AM& 31T

<Table—5> Properties of pigments

perties | Solid Mean ) ) )
Brightness | Viscosity
content | pH Size 0 — Hemark
Pigments (>6) (m) * s
OMY A
GCC THe | 953 042 91,70 X7
HOREA
R Engelhard
No. 1 Clay | %3 |725| - 89,00 500 ni';;r

* 729 slurry
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(2) Hielg
BRIG = AA[AA diFd ez AMESte (FILGEEN Y =4

AN4fE BHHAE Fywo ABHUT HIAIDY BHS E 6n 20

<Table—6> Properties of latex

roperties
o S5.C(®6) |Commercial Name Company
Additives

Latex 501 Latex—802 (FILGES

(3) 7l H7Id 3 OBA
AEt oL AAMIH Aoz AEHE AFE A48T 1 5
4e ofe ® 73 2T

<Table—7> Properties of additives

Properties Commercial
. S.C(%6) Company
Additives N ame
NOPCOTE _
Lubricant 55.0 (FIRkt-Akb o
--104
Insclubilizer 0.0 [n=ol-A (1A gHE
T hickener 0.0 JT-35 (3 45
Optical Brightne
RHERRTSR RS 6.3 W hite PL (38 2144
Agent




Lt =X A=

(1 =39 3=
T EZH2 Taple 89 wiFH 2 Az
2 =3

Fro, Top 22} 10g/m’e] E8Fo = Wio] 4845 W25 FE (K-control
coater, RE Print Coat Instrurments Ltd, U, D& AHEst HW, 42 & 5
Az €F P271(YI-86000, Ywin Electronics, Kerea)®llA4 30237 3
ZAIF T

(3) ==x AAHGHA
HIAOY L AF4E #43 BHUG (Supercalender, Beloit, Model 753 US.A.)
§ AMESHH 25 0%, ¥ 250psidlA 48] oA RO

< Table-8> Formulation of coating color

{unit  pph)
FHER H71 F8EE 0@zt
GEE g5 0 70
Clay 20 30
Latesx 10 10
CBA 01 ]
Lispersant 0,05 0,05
NaOH 0,05 0,05
Lubricant 05 05
Insolukilizer 05 05
T hickener 0z 02
Solid contents(34) 65 68
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4) ==X =454

EE749 242 AE5EZloughness)t PPS Tester(L&W, Model 165,
Sweden), B2 2 (paper gloss)2 FEHET 573 7 (Gloss meter, Model T4804,
Technidyne, Sweden), 8T (brishtness), S5 % T (opacity), T (colori=
B 330 H(Elrepho 3300, Datacolor International, USA S AME S =E5

st 4 2EEDAE AMESY AR S (Flucrescence Index, FDIE =

=, 20]49 WAL (brightness)E& o #SHA2 ZlelMd F=5 4 olghH
FhaldH dhEe s T Eled #4 C 239 AT el 400 nm ocut-off EHE
Atz do] AAF wWHL zEs FHAEA$EF 2FHEE S

obgd flob ZE Wyoz TEAE PHEE ooty WA+ A 2
B
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3 Zol9 asta B4

Zl. A|2FH|

(1) ==X A" =4

+AMER AES TEAE § 24 @dM AEE RZAE ARE S
293 AlRd 245 I B2 A5y 2 FAE 2Fs A A
ANEE EFUEH B E9 o}

ol if ALEgt Aget 7l7E thed g

FALCON A9 E] P Soml 3 15mL FSEH tuke
Mettler PB40G-35 B HE

33 2o A ZAAE Mili-Q plus /57

WAT 200510 045 m/PVDF Syringe Filter

Agilent 8453 UV Detector

- AH4E27 UNION 55R ( 3500rprn/30min/30min

- fxdeEetzet / d¥E 45 Shimazu ICFM-8500

(2) =2X ol A4FH 24
Z0ol2t UA g2 8 Q3 FHIUA| g EFHEYE HolRT] A5 4
H4AEWOtZ & =37 (Aub Tester, SMT, Japan)E AHESHE T 37330 4
et T ZAE RS, 5 FE5ke ol FHE FEERT A4
AAE =20 HE Q37| (filter paper, 'Whatman 355 H2HEHA
o} ol #E F£= soFFo S22 A1 A Aoz SEn
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Zo9 A 2HL FFE UBNE H2U IFZUAY FRTE 2
Helgiom, UM 44 4 534 HEE AN

EBFoR $AHI Aol o8 WA AL F FLH 34
& 9ob FAIDW o Fob 25WIAE 0/ BH IV 32T F AR
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1.

dy o[TY TBA

[== R |

Im. 33 2 x4

=4

<#-9> dF o %4 44 24 FH

=+

HE NE 100% (100 | 90% | 906 [ 70% | 7Re | 50% | 506
DIF Fa (153 10% | 105 | 30% | 300 | S0% | SFs
HRER OBA EU(to A F) x o] x ] x ] x o
Index =X | E-X | X | &X | X | X | T-X | X
EF HE g4mm | 62,04 | 58,48 | 59,96 | 59,81 | 60,00 (58,71 | 61,11 | 60,06
Cpog g4mm | 72,78 | 69,78 | 70,48 | V1,39 VO.83 (69,28 | 72,36 | 71,29
A= =2 g4m | 10,74 | 11,30 | 10,52 | 11,58 [ 10,83 (10,57 | 11,25 | 11,23
2 M Amo 36,60 (35,20 | 52,93 | 66,580 | 83,00 [ 856,07 | 86,07 | 85,73
B ulk: oarfg| 1,19 | 1,26 | 1,18 | 1.22 | 117 [ 1.24 [ 1,19 | 1,20
2T gsur| 084 | 079 | 085 | 052 | 085 | 080 | 0,84 | 0,83
SIEE T M1 5mm kaf [ 237 | 265 | 233 | 235 | £61 | 263 | 2685 | 78
M WO| 229 [ 257 | E64 | 246 | 2458 | 285 | 262 | 2,83
o1 TEA Index JAg| 3245 (42355 | 389,6 [ 350,2 [ 407.4 | 478,56 | 430,53 | 5055
Tensile Stiffness Mufa| 4,45 | 4,83 | 447 | 4,40 | 475 | 469 | 4,72 | 4,85
2oHE km | 2T | 251 | 225 | E19 | 246 | 253 | 245 | Z60
g QELT gqf (31,40 (31,40 35,23 | 32,83 | 36,33 | 34,53 | 37,95 | 38,53
HM Roughness amo| 261 [ 264 | 263 | 266 | 280 [ 2Y8 | 271 | E7VE
£ Gloss % (16,41 (14,34 | 17,80 | 17,91 (18,09 (16,76 | 18,51 |17.36
L+, /2 L/D | 95,585 | 95,83 | 93,585 | 93,84 | 95,92 [ 93,95 93,98 | 93,96
a*, CS2 RAS| 055 | 066 | 058 | 068 | 067 [ 0,77 | 0,88 | 0,89
b, C/2 /B [-0,20|-046(-0,35|-0,58 |-068 |-0,86 [-1,20-1,20
CIE W 420 DESA0 % | 78,56 (TS89 | VB2 | V3,33 | V.96 [ FT.T1 | TRLES|7V14
CIE W DES DESA10 % (90,93 (92,53 | 92,32 | 94,07 | 95,45 [ 95,74 [ 100.03 | 100.04
CIE F DBES DESA0 1243 (13,84 | 14,20 | 15,74 (17,49 (19,03 | 22,80 | 22,90
EbE} CIEF C C/2 g83 | 7,76 | V.86 | 869 | 976 |10,73 (1295 (13.00
£ R457 420 % |83,46 (8342 | 8324 | 83,31 | 83,27 [ 93,22 | 83,11 | 83,07
R4 DS % [871E (8749|8741 | 67,95 | 83,44 [ 93,83 | 99,85 | 59,85
R45T C 35,37 [ 85,56 | 85,40 | 85,72 | 86,00 | 96,22 | 86,73 | 56,69
R457 Four 1,90 | 215 | 217 | 241 | £27¥3 | 3.00 | 3,682 | 3,62
CIE Fluor DES 04z | 040 ( 039 | 0,40 | 0,34 | 064 | 062 [ 075
R45Y Fluar C 003 | 005 (006 | 0053 ) 005 | 009 (008 (008
Qpacity % (9321 (91,28 91,83 | 91,96 ( 91,92 (91,17 | 91,96 | 91,70
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<Fig.—3> Basic Weight of base paper and coated paper
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<Fig.—5> Tensile Strength and TEA index of coated paper
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2}. Tensile stiffness2l = chE
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o}, Tear strength
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Roughness and Gloss
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<Fig.—8> Roughness and Gloss of coated paper
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AL ®@3X]={Fluorescent Index, Fl}
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<Fig.—9> PFluorescent Index of coated paper
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ol. Brightness and Opacity
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Zl. Rub Test
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<PFig.— 11> PFluorescent Index of rub test on coated paper
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2 @3 52 23X 24
<HE-10> F%F 5 24 24 2%
#HE FE 100% | 1008 | 9% | 90% | 796 | 7R | Soe | S0%
INDE DIP 6 | m | 1o | 10% | Sme | 3086 | S | S0%
¥ OB A 29 ¥ o P 0 % 0 ¥ o
Index -0 | =0 | %0 |40 |50 |60 | 70 |80
BP TZ a/m | 60,80 | 59,65 | 60,11 | 59,61 | 59,39 | 58.41 | 60,47 | 61,30
CP O a/m | 71,94 | 70,96 | 71.50 | 69,95 | 70,30 | 69,24 | 7222 | 715
= TE a/m | 11,14 [11,51 [11.39 10012 [ 10,91 | 10,83 [ 11,75 | 10.21
2 M am | 67,06 | 85,20 | 57,47 | 83,33 | 67,33 | 63,93 | 67.93 | 86,33
B ulk arsg | 121 | tz0 | 122 | 119 | e | 121 | 122 | 124
ug g/or | 085 | 083 | o8z | o84 | 080 | 082 | o8 | 081
QIEZHE ASmm kaf | 234 | 262 | 251 | 246 | 252 | 261 | 266 | 268
HE o | 236 | 237 | 248 | 230 | 243 | 279 | 275 | 28
QI TEA Index J/kg | 337.4 |383.5 | 561.4 | 351,68 | 382.6 | 467.5 | 455.1 | 513.5
Tensile Stiffness  |MN/g| 443 | 471 | 456 | 462 | 471 | 479 | 466 | 4.97
FCHE km | 219 | 246 | 234 | 235 | 239 | 251 | 246 | 268
k= AUEBE af | 3295 31,93 | 3216 | 31,68 | 537,70 | 35,33 | 39.25 | 41,38
B Foughness am | 255 | 264 | 270 | 283 | 287 | 291 | 283 | 310
£4 Gloss % | 16,35 [16.,48 [ 17.51 [ 15,61 | 15,96 | 16,43 | 17.45 | 16,66
L+, Cf2 LD | 94,16 [94.15 | 94,22 | 94,10 | 94,21 | 94,22 | 94,21 | 94,20
o, A2 RAS | 100 | 1,10 | 094 | 116 | 087 | 1.07 [ 112 | 1.14
b, G2 wE | -2,27 |-254 |-228 |-2.59 |-232 |-252 | -259 [-2.64
CIE W 420 DESA0 | % | 7710 | 77.60 | 7716 | 77.55 | 76.52 | 76.45 | 75.93 | 76,09
CIE W DES DES/10 | % |107.53 [108.67 [107.55 | 109,70 108,12 | 109,74 [ 110,84 [110,82
CIE F DES DESA0 50,43 | 51,07 | 30,39 | 3216 | 31,60 | 33,20 | 34,91 | 34.73
Zhat CIEFC G2 17,79 | 18,42 | 17.65 [ 18,71 | 18.68 | 19,65 | 20,51 | 20,70
g4 RAST 420 % | 83,36 83,48 | 63,46 | 83,37 | 63,24 | 8324 | 83.03 | &322
R457 DES % | 93,35 [93,72 | 93,51 | 93,77 | 93,55 | 94,13 | 94,33 | 94,56
R457 G871 | 69,02 | 66,65 | 66,92 | 66,61 | 69,10 | 8912 | 89,38
R457 Four 535 | 555 | 539 | 555 | 557 | 5.86 | 6.09 | 616
CIE fluor DES 1,25 1,72 | 1,06 | 1.47 | 1.68 | 214 | 2.62 | 268
R457 Fluar © 018 | 023 | 014 [0z [ 023 | o030 | 086 | 057
Opacity % | 92,06 (91,79 | 92,16 | 91,96 | 92,02 | 90,85 | 90,95 | 91,37
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<Fig.—13> Coating weight and Density of coated paper
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<Fig.—-15> Tensile Stiffness and Breaking length of coated
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o}, Tear strength
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Hi. Roughness and Gloss
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<Fig.—-17> Roughness and Gloss of coated paper
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Al Fluorescent Index
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<Fig —18> Fluorescent Index of coated paper
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ol. Brightness and Opacity
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<Fig.—19> PBrightness and Opacity of coated paper

_44_



AL, Bub Test
|
i U0 I EOENCTE0E0
il lo® 2 +— REAC
{07
o | 1:BPDIPSIM:0, (G
103 2BLDIPHIM:0, |0
i - 3ELDIPD 10 (B0
ABLDIPY 10, (E0)
{06 EBPDIPEET (BN
1D EEPDIRGT, (EN0)
10D 7B AL (BYG)
o | P SELDIP AL, (EY0)
om

<Fig.—20> Fluorescent Index of rub test on coated paper
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<Fig.—21> Concentrations of Heavy Metals on coated
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<Fig. —-22> Concentrations of Heavy Metals on not—coated
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<Fig.—-23> Concentrations of Fluorescent not-coated.
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<Fig —-24> Concentrations of Fluorescent on coated.
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