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The finishing of golton and silk fabrics o impart the water repellency property
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dioxide with the particle size of 14 nm was applied onto fabrics using pad mangle
set the percent pick-up at 80 wi%: Second the freated fabric was reimpregnated
with the solution of hexadecylirimethoxysilane. The treated fabric was kept in a
plastic bag at room temperature for 24 hours to allow the sol-gel reaction. As a
result of sol-gel reaction, the silicon dioxide nanoparticle became hydrophobic,
according to the achievable high contact angle of maore than 120 degree. According
to SEM, the particles were distributed onto fiber surface, created the fiber surface
roughnessity. It was believed thal the increased surface roughness combined with
hydrophobic contributed to the phenomenon of Superhydrophobic surface. From this
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washing i test, the contact angle of more than 90 degree was slill achieved and the
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nanoparicle onto the fabric was satisfactory.
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Leaflet structure

_.-""-’.-.-'—._
A AT 4
If—-' — Micro fibrils
"'"lu
Il'|r— : ~———— Fibril bundle
2 dﬂ .

= Fibroin strands

s 2.4 nmanauaaanmaneatesduleluu [10]

AN59N 2.1 asmlsznaunannsaazi luaad i lusduuasmadu

nsAasNlu PICENEN i3 Y (%mol) TWlusdu (%mol)
Inatu H - 14.75 45.21
azanilu CH, - 4.72 29.16
LR CH,(OH) - 34.71 11.26
Inlsfiu OHCH,CH, - 3.35 5.14
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a3useneuniad e alRgellawdialwiadnaaelss  (stearamidomethyl
pyridinum chloride)
- WA AULANT /3T

a £ 'S a ] a a &
- d19dsvneuidedeueasuniuiununaan iy aRseinlasinAaalss
(stearatochromic chloride)
- Talau Wy wedlnwAiataanimy (polydimethyl siloxanes)

- anstszneunigenlsnnfuay
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ANS1N 2.2 A17TEIANLAAZTIA1IN [9]

name

diagrammatic formula

alluminium salt/paraffin
emulsions

/UH
R =C00 - Al + paraffin
\'DH
with or without protective colloid

R—- C0OQ

zirconium salt/paraffin
emulsions >Z’= 0 + paraffin
HO
Ci-
alkoxymethyl pyridinium
chloride
ﬂ—'CH::-Tﬂ-_-CHz - N {+)
N\
ROCHg_ CH,0R
fatty acid modified 3 N
synthetic resins ROCH,” | ' CHZ0
{on the basis of H\'E /N co
hexamethyiol melamine u
ethers
) ROCH,” ~CH,00CR
——ryil +)
fu L‘[\ .
stearylchromyl chloride Cy7H35 ~ C.\ ,OH | 4Ci
0 Cr{z +]
g oH-oR
modified alkylurea R—-NH-C-N
\cuz'— oR'
c
i i T
polysiloxanes —llll-sli-t:l-—S'i—im-.r.t:l—sli—ll-‘sli—~
CHy CHy CHy CHj
CgF17
fluorocarbon compounds i

+[cn=cny-],
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a IS

WuRa (surface energy) dnalsfinlugnnnsaunsnldifie AuRaaslididanasnanqléian

a 4

X Y,y
NuHazaun e

2.5 NSTUIUNISLDA-LAR (sol-gel process)
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Reactants Solvents
\ o Colloidal
Y Cﬂlllclllliﬂ] ,-" — Jdimensionnal —
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L= o i a &
o o .
a2 a : i -
= ® . . nfu-qmd 2
a 0 .
L * s ° °
Colloidal suspension of volume v Wet monolith of volume W
(n) Y@ (@) Laa

gﬂﬁ 2.10 n3zuaunIslEa-1aa [19]
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3.1 TAALALAITLANNLE LUNITNARDY
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WAIAeniN  auIAeuNIA 14 Waluung mqummum@uﬁa%@mﬂﬁﬁw JJ Degussa
(Thailand) A17®

3.1.4 @nteinATalasiunenddian  (C,.H,SI(OCH,), hexadecyltrimethoxysilane)
NTAFIUTLNNINARES AN Fluka UszimdAileesdiil

3.1.5 nnlalnsmaesn aan J.T Baker UsenAANIFaLNIN

3.1.6 NTARLEAN AN Merck Uszindigasduil

3.1.7 A98AuIRNRnTHaliNlszq (C,H.,0,,, Triton X-100) A n Merck 1lszine
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3.2 LASAILAIN LT L UNISNARDY

3.2.1 1RdnUTuImg
3.2.2 dnines

3.2.3 thm

3.2.4 NITUANANN
3.2.5 UWNUARAL
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3.3 aunsaluaziaiasdianldlun1snaans

3.3.1 NILLANSANLARULAZL
3.3.2 iprassanslaiin

3.3.3 AT84qNERA (padder mangle)

3.4 LAsTENaNElunNIsNAdaLl

al

3.4.1 A789307 (spectrophotometer) 3ju Macbeth Color-Eye 7000

3.4.2 Lﬁ?‘@dfﬁﬁ{ﬂ\lﬁuﬁmmﬁ’] (contact angle meter) §1 CAM-PLUS Tantec
3.4.3 wisedndn (gyrowash) §% 415/8 A NLFEN James H. Heal

3.4.4 NAesanIIAIELANATRUILLILABINIIA (scanning electron microscope,
SEM) 34 JSM-5410LV
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3.5 nswAsENRNgENautinladanaulaaanlds

3.5.1 N1SLASANA2DENNHN
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353 ngAsENANAaTUIENdEIARTAlATINNAnTTIAU (preparation of

hexadecyltrimethoxysilane emulsion)
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3.6 NINARAL
3.6.1 AMNUIURILN (whiteness) [32]

ANt DeNdaluA s A NI (whiteness index, WI) @9aznagaLl
AINNINTFIU AATCC  110-2000 WTRaNAda U iAeLATeq spectrophotometer q’u
Macbeth Color-Eye 7000 f@u#inn1snAgaLazsiaeinn1snmaianInsgIueTesdaiou
pngl black tile (WelWEE3IRNAAN) WAy white tile (WHWLTTIANALNR) NAIRNNTURUENR

[~1 dl % = I 1 1 tSI ¥ o o [ £% ¥
nagauiiu 4 vu T9azAesNIvIA U NINTeIN AT LATIATANTALTIAULAIBIHN
Tngazinnisdanesuntiuasaunaseesdn udarsasssyAtnnaalidu whiteness

CIE @afluANlFaInnI2AIUIAaIRdLATEN

0 84A1 AaNNUIUFAILAT AN

—a

aviuluszuudlen walddnanidadtanyy

q

a a o

NIRsgIULeIuMaNn L HnLasi EAe Bagiuuus D,

a

1 o a dl %
STl UWAAIN TR AN b AT N

=%

o

LAILAA IALIANUIUANATIRANINUN AINARNTAIL

k]

W,, = Y,, + 800(0.3138 - x,,) + 1700(0.3310 - y,;)

o

W = ATUAINNLNY (whiteness index)

Y, =AY dledlnsaRtoaasessianadny (CIE tristimulus value)

o 1

X, V1o = RAALASNNATATR9620ES (chromaticity coordinates)

gﬂﬁ 3.4 A39990R (spectrophotometer)
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3.6.2 sguﬁ’mi’mmﬁ'\ (contact angle)

v
o/ o o

yududanevinl9iAsesnaaaUAa contact angle meter (goniometer) 31

CAM-PLUS Tantec #43i#l 3.5 Tnanismnaauyududaaz1dionizandn sessile drop

¥

o A ~ s P
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o
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o A il @ A gy ~ a A o o a v )
ﬂuuﬂﬁ‘ﬂLLmquﬂ%Wﬂ@qﬂLTN@@ﬂq LW@I%VLQ?J@QW]@QLWﬂQﬁﬂmL@ﬂQWﬁNNﬁﬂUNQN’] AINUL
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1
aa o [

AIUNALATDINAY HNANERAzgnInlaelEaINdaNs (protractor) NAABLALAINTLNIN

pananalugn 3.7 Taanisdaundandane azdaudsainuenzeamasuuiafinliude 20

4
S A 0 oA

N widvapvesmaannel 20 Suil DasaiuRstlllausdnyNdndals

' 1 4
gﬂw 3.5 Lﬂ?‘ﬂQQﬂHN@NN‘&ﬂ@Qu’] (contact angle meter)
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Liyuicd | l
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cf droplet transfe~
aispensing

sU¥ 3.6 lnazunsuuanidaniainyududauuy sessile drop

(NINLY) TUNAFDLNLTLEY
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wntEr 6
MT—MIELN] T Fermgist
US Patent §5,269,733




3.6.3 AMNAINUABNITTNANY (wash fastness) [33]

v 1 v
Wunsmeaauyndudarasuiuudiniiunisdn-auuis 5 afk Tneiauiy

NIMTFIU AATCC 61-2001 tATesnadauiilipe gyrowash §1 415/8 AnLUTEm James

a

v v i
H. Heal Uszinadangy fnTunageuawin 2 x 4 19 neasunisdnigomgi 40 a9

a

%
° a aa

wadas  ngldusineanuinsgiu (WOB) 0.37 % ¥se 0.74 nfu 1 200 Hadams

v
o

wargnuaaauauad 10 gn woan 45 wdl (Fn 1 A% windudndouie 5 A%)

Z o 9 o s % o o = J £ a9 o d ay
AMNUUUININNINITNAFALANNUY 3 AT ATNAL 1 UIN mnuumlmmwgmwgwm
v
U

wiseau iy 70 asAmadas wear 10 win wadauisrinlinaaeuyududasaann

gﬂ‘ﬁ 3:8 LATRYTNEN - (gyrowash)
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3.6.4 ﬁ’numzmaﬁ'zugmﬁwmuuﬁuﬁqcfh

azlinaesqanssAlBIaNAsauLLL89NsIA (scanning  electron  microscope,

SEM) U JSM-5410LV a1nL3dy JEOL szmAciin iNeAnwdnumuen1adnignuinen
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qQ k1l

51 3.9 nAasRansIAUBLANATEULLUARINTIA (SEM)

3.6.5  NISANEIARNHMLLANISURIAITIARALLUNURNININHIWNISANLLA

dzauiimaAilan ATR-FTIR

wians-eniilaans (attenuated total reflectance-fourier transform infrared
spectroscopy, ATR-FTIR)  iumalian ldmansusianizaesdnsiiede lnaaide
o Aﬂl 1 = A a nll 1 o Aﬂl
M@ﬂma‘ﬂumqaLLszmaqmzuma‘@mﬂauLLzﬁ\‘iﬂuW?ﬁL?mwmem\‘mu Tmmu@TuL@Q@
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élﬁimmqmﬁmm@ﬁu (vibration) #72LNANITUHU (rotation) | ﬁgjﬁmm,mﬁﬁ@mmﬁmmz

1 '
% N a

wansnaeanidudAAepaunduiuiivFenaz10anIIgANALLEY AN ATR-FTIR

(3
[ %

WANAN9aNn FTIR sililAe ATR  ulunnamsadmisnaiuiaminig snddeiaenld
wAtA ATR mezﬁ’ifmmimmﬁmmﬁLﬂﬁ@mguuﬁuﬁqc’hﬁ'shumimmwiamﬁ@uﬁﬁ
Tmﬂ’l%m?'maju Microscope  Continuum  A1NLT¥N Thermo Electron  Corporation
UseimAanigaiasn TaeuanueIAdLesaLLinAFuR1ds219ne 4000 — 750 om’

wazld scan time winiu 32 resolution WAL 8

3.6.6 msaAszilTuNdanaulnaanldAUUEINHIUNITANLAIFEN AW
AELNANALNASIHNSINLNNITNAZUIRTH (TGA)

1 v
A ]

daviusmidsuilasinfiunisanussasienindaedaneulaeenlaifinden
aseafunlufiay wnnsauauiTEnaseruseulnldirias TGA 71 Mettler  Toledo
TGA/SDTA  851°  agul 3.11 iieuniiunmunesianeulaeenlofudeundinis
adaannsnlngl fednmageuiildiiviinszudng 34 fadnsu ldlun1nazgdiun
(alumina pan) fvuanaznaseulnegugRsudy 30 esrTaiEas wiaRugmmgd
Foefing) 20 asAILIaEARau? AuluAd 1,000 asAEaias Analsussainia

YRILNARDNTLAL
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519 3.1 LATAIAAIIZINNIAINTEU (TGA)
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66

64

Whiteness Index (WI)
[*))
[o2e]
|

60 pH
5 (HCD 4 (HCI) 3(HC) 5(AcOH) 4(AcOH) 3 (AcOH)

O Untreated | HDTMS 1%
] HDTMS 1% + Silica 1% ] HDTMS 1% + Silica 3%

B HDTMS 1% + Silica 5%

al o L% = | D g 2
‘iﬂVl 4.1 ﬂ“ﬁuﬂ"l’]ﬂ"lﬂ')‘ﬂ’ﬂﬁmqE:]"]EWINquﬂq?ﬂﬂLLm\iﬂzmﬂuu'ﬂﬂﬂﬂrlﬂﬂ@ﬂﬂﬂ%}ﬂqﬂ
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2 64
62
60 pH
5 (HCD) 4 (HCI) 3 (HCD) 5 (AcOH) 4 (AcOH) 3 (AcOH)
O Untrated B aDTMS 3%

L] HDTMS 3% + Silica 1% ] HDTMS 3% + Silica 3%
B HDTMS 3% + Silica 5%
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5(HCD 4 (HCD 3 (HCD 5 (AcOH) 4 (AcOH) 3 (AcOH)

O Untreated B HDTMS 5%
] UDTMS 5% + Silica 1% CJ HDTMS 5 % + Silica 3%
B 1D TMS 5% + Silica 5%
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N, ATUANTINTRNH (HAENawazEluN)

A919N N1 Aatiaanaaesdniaiitunisanussasiauin ey A e

danaulaeenladuaviangznAga lasmnendTaunnze1ee

At (Hene) ATUANNUN?
lsimnusiesziiewin 64.75
mml,simzﬁ"auﬁ’ﬁ pH 5 (HCI) pH 4 (HCI) pH 3 (HCI)
HDTMS 1% 69.87 69.74 70.22
Silica 1% kay HDTMS 1% 70.81 71.33 70.86
Silica 3% ay HDTMS 1% 71.39 71.71 71.14
Silica 5% kay HDTMS 1% 71.83 71.85 71.89
HDTMS 3% 68.64 68.97 69.10
Silica 1% Way HDTMS 3% 69.48 69.52 70.54
Silica 3% WAy HDTMS 3% TS 7117 70.96
Silica 5% Wkay HDTMS 3% 73.07 72.89 73.11
HDTMS 5% 67.50 66.75 68.36
Silica 1% WAy HDTMS 5% 67.57 67.53 68.72
Silica 3% ay HDTMS 5% 69.72 68.84 68.75
Silica 5% Way HDTMS 5% 69.75 69.16 69.17
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faat1e (K1Ene) ATUAITNID
laimnusiesziewin 64.75
ANLAIAZ AN pH 5 pH 4 pH 3
(CH,COOH) | (CH,COOH) | (CH,COOH)
HDTMS 1% 69.61 69.43 70.38
Silica 1% waz HDTMS 1% 69.96 70.42 70.83
Silica 3% Wkay HDTMS 1% 70.27 70.61 70.94
Silica 5% kay HDTMS 1% 71.36 70.78 71.45
HDTMS 3% 68.66 68.76 69.01
Silica 1% kay HDTMS 3% 70.78 69.28 70.67
Silica 3% Way HDTMS 3% 72.25 71.16 71.13
Silica 5% Wwar HDTMS 3% L2 [ 72.69 73.22
HDTMS 5% 68.73 67.19 68.19
Silica 1% ay HDTMS 5% 69.19 67.57 69.10
Silica 3% war HDTMS 5% 70.83 68.92 70.84
Silica 5% Wkay HDTMS 5% 72.59 71.06 71.54
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A59N N2 Artiannanaesdnlunndunsanusisasiauindaaeyn A tuaeg

#aneulneanlduaviangsinAga lnsmunendTaunN19F 1

faage (Hlua) ATAIN19
Taimnusisszsewin 59.86
ANLAIA AN pH 5(HCI) | pH 4 (HCl) | pH 3 (HCI)
HDTMS 1% 61.55 62.28 60.66
Silica 1% way HDTMS 1% 63.56 63.55 64.71
Silica 3% Wkay HDTMS 1% 64.66 62.76 63.18
Silica 5% Wwar HDTMS 1% 63.29 61.02 62.38
HDTMS 3% 61.11 59.57 61.42
Silica 1% Way HDTMS 3% 61.65 60.44 60.97
Silica 3% Way HDTMS 3% 62.93 61.63 63.09
Silica 5% way HDTMS 3% 63.66 60.11 67.16
HDTMS 5% 55.50 57.65 57.63
Silica 1% Way HDTMS 5% 56.34 57.65 56.80
Silica 3% Wway HDTMS 5% 54.47 56.99 55.83
Silica 5% kay HDTMS 5% 54.13 57.85 54.335
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paasne (f1lua) ATUAITNID
Taimnusieazstewin 59.86
ANLAIRERAUUN pH 5 pH 4 pH 3
(CH,COOH) | (CH,COOH) | (CH,COOH)
HDTMS 1% 60.39 61.57 60.51
Silica 1% Way HDTMS 1% 60.66 60.80 58.70
Silica 3% Way HDTMS 1% 59.32 63.16 59.79
Silica 5% kay HDTMS 1% 62.70 59.78 60.82
HDTMS 3% 59.88 56.70 57.75
Silica 1% kay HDTMS 3% 57.84 58.62 58.25
Silica 3% ay HDTMS 3% 61.04 59.91 56.70
Silica 5% Wwar HDTMS 3% 60.95 60.67 59.94
HDTMS 5% 57.63 58.66 55.46
Silica 1% kay HDTMS 5% 55.07 57.40 57.12
Silica 3% war HDTMS 5% 59.24 53.91 51.45
Silica 5% WAy HDTMS 5% 56.77 54.39 52.90
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Silica NNANCH
gaehe | (%) | HDTMS (%) | pH 2841 (RaA)
(HC) | nawdn in 5 A% | 40 10 RS
A1 0 1 5 117.0 116.6 116.4
A2 1 1 5 118.8 118.4 117.6
A3 3 1 5 119.8 119.0 117.8
A4 5 i 5 119.4 117.2 117.0
A5 0 1 4 117.8 117.0 116.6
Ab 1 1 4 120.2 118.6 118.0
A7 3 1 4 120.4 119.6 119.4
A8 5 1 4 119.8 119.4 118.0
A9 0 1 3 118.6 118.2 117.0
A10 1 1 3 119.8 119.2 117.4
A1 3 1 = 120.2 118.6 117.4
A12 5 1 3 121.0 119.6 118.8
B1 0 3 5 118.2 116.6 115.6
B2 1 3 5 L0 118.8 118.0
B3 3 3 5 120.0 118.6 118.2
B4 5 3 5 121.6 120.2 119.0
B5 0 3 4 118.4 117.4 117.0
B6 1 3 4 121.8 120.0 118.0
B7 3 3 4 121.6 120.8 118.8
B8 5 3 4 122.0 119.6 119.0
B9 0 3 3 118.4 117.8 117.2
B10 1 3 3 120.4 119.8 118.4
B11 3 3 3 120.2 120.0 119.0
B12 5 3 3 120.8 120.4 118.6
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Silica NUANHR
gihe | (%) | HDTMS (%) | pH w9 (aeen)
(HCl) | nawdn in 5 Asa | 4N 10 Asq
C1 0 5 5 118.6 118.4 115.8
C2 1 5 5 122.2 120.0 118.2
C3 3 5 5 121.8 119.8 117.4.
C4 5 5 5 119.8 119.6 118.6
C5 0 5 4 118.8 118.0 114.6
C6 1 5 4 120.4 120.0 115.2
C7 3 5 4 120.6 120.2 119.0
Cs8 5 g 4 121.6 121.2 117.4
C9 0 5 3 117.0 116.2 1154
C10 1 5 3 120.0 118.2 118.0
C11 3 5 3 120.8 119.4 117.8
C12 5 3 3 120.0 119.8 118.8
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{1 | Siica | HDTMS NUANKE
tnel (%) (%) pH 2891 (a4An)
(CH,COOH) | nawdn |4n 5 msa | 4n 10 Ass

D1 0 1 5 119.8 119.4 114.0
D2 1 1 5 121.2 120.0 116.6
D3 3 1 5 121.8 120.6 117.2
D4 5 1 5 121.6 120.6 117.6
D5 0 1 4 118.2 118.0 115.0
D6 1 1 4 120.6 119.0 116.4
D7 3 1 4 121.6 119.6 117.4
D8 5 1 4 120.6 118.6 117.2
D9 0 1 £ N2 116.0 115.0
D10 1 1 e 119.4 118.2 116.2
D11 3 1 3 120.8 119.4 118.2
D12 5 1 3 120.8 119.4 118.8
E1 0 3 5 120.0 118.9 117.4
E2 1 3 5 121.6 119.6 118.2
E3 3 3 5 122.6 119.7 118.4
E4 5 3 5 123.0 120.4 119.6
E5 0 3 4 118.6 117.5 116.6
E6 1 3 4 122.2 119.2 117.8
E7 3 3 4 121.6 119.8 119.2
E8 5 3 4 122.8 119.6 116.6
E9 0 3 3 118.4 117.7 116.2
E10 1 3 3 122.0 118.9 118.2
E11 3 3 3 121.4 119.8 119.6
E12 5 3 3 122.2 119.9 119.2
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W1 | Silica | HDTMS NUANEH
tnel (%) (%) pH 2841 (a4An)
(CH,COOH) | flaudn |4n 5 msa | 4n 10 ASS

F1 0 5 5 120.4 116.6 116.6
F2 1 5 5 120.6 119.0 117.6
F3 3 5 5 121.4 119.8 118.4
F4 5 5 5 120.8 119.8 118.0
F5 0 5 4 118.8 118.0 116.4
F6 1 5 4 120.0 118.8 118.0
F7 3 5 4 120.4 118.8 117.8
F8 5 5 4 120.6 119.2 119.2
F9 0 5 3 117.8 117.0 117.0
F10 1 5 3 120.2 119.8 119.6
F11 3 5 8 120.0 120.0 119.6
F12 5 5 3 120.0 118.6 118.0
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A99N 22 yududatnaesd undunsanussazinun feaunAu luaas

daneulneanladuaviangvinada lasiunenddaunn1azsee

Silica NNANER
grlun | (%) | HDTMS (%) | pH 2891 (Ramn)
(HCl) | naudn i 5 Asa | 40 10 ASS
AA1 0 1 5 118.2 117.8 111.4
AA2 1 1 'S 118.6 118.2 113.8
AA3 3 1 5 272 116.2 113.8
AA4 5 1 5 120.4 115.6 114.6
AA5 0 1 4 116.8 116.6 1104
AAB 1 1 4 119.0 118.4 114.6
AAT7 3 1 4 120.0 118.2 115.6
AA8 5 1 4 1194 118.8 116.0
AA9 0 1 3 118.6 117.6 113.0
AA10 1 1 3 120.0 118.6 116.6
AA11 3 1 3 120.6 115.8 113.8
AA12 5 1 3 120.0 118.8 117.0
BB1 0 3 5 118.0 115.4 113.8
BB2 1 3 5 118.2 117.2 116.0
BB3 3 3 5 119.0 117.4 115.8
BB4 5 3 & 119.6 119.2 117.8
BB5 0 3 4 118.4 115.0 110.8
BB6 1 3 4 119.8 117.4 117.0
BB7 3 3 4 120.2 117.6 115.4
BB8 5 3 4 120.2 116.6 1154
BB9 0 3 3 118.4 115.8 113.8
BB10 1 3 3 119.2 118.6 115.4
BB11 3 3 3 119.8 118.0 117.6
BB12 5 3 3 120.0 119.6 116.0
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W1 | Siica | HDTMS NURNAH
Tun (%) (%) pH a8 GNia)
HC) | newdn | 4n 5 m5e |dn 10 msa

CC1 0 5 5 119.0 116.4 114.8
CcC2 1 5 5 120.4 119.0 115.0
CC3 3 5 5 119.8 118.0 116.8
CC4 5 5 5 120.4 118.4 118.0
CC5h 0 5 4 118.6 116.2 114.8
CCé6 1 5 4 120.2 118.5 115.8
CC7 3 5 4 120.0 118.6 116.2
CC8 5 5 4 120.0 118.6 116.2
CC9 0 5 3 118.8 117.4 112.0
CC10 1 5 3] 120.0 118.8 113.6
CC11 3 5 3 120.0 119.8 113.6
CC12 5 5 3 119.8 119.6 116.0
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W1 | Silica | HDTMS NUANEH
Tun | (%) (%) pH 2891 GNia)
(CH,COOH) | fiaudn | 4n 5 mAsa | 4n 10 A%q

DD1 0 1 5 119.4 117.0 115.0
DD2 1 1 5 120.0 117.2 115.6
DD3 3 1 5 120.0 117.8 116.6
DD4 5 1 5 121.2 117.2 115.8
DD5 0 1 4 119.0 117.8 115.8
DD6 1 1 4 e L 118.2 118.0
DD7 3 1 4 SO 119.4 118.2
DD8 5 1 4 120.2 116.2 115.2
DD9 0 1 3 119.4 116.4 114.8
DD10 1 1 3 119.4 118.0 115.0
DD11 3 1 8 120.0 117.6 115.8
DD12 5 1 3 120.2 116.6 115.2
EE1 0 3 5 116.8 114.6 113.2
EE2 1 3 5 120.0 116.2 115.4
EE3 3 3 5 121.4 119.6 117.0
EE4 5 3 5 123.0 118.8 115.2
EES 0 -~ 4 118.2 117.0 116.6
EEG 1 3 4 120.0 118.0 117.6
EE7 3 3 4 120.0 118.6 118.2
EE8 5 3 4 121.2 118.8 116.0
EEQ 0 3 3 117.6 117.0 116.6
EE10 1 3 3 120.8 118.8 118.2
EE11 3 3 3 119.6 119.0 117.8
EE12 5 3 3 120.4 118.4 118.2
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W1 | Siica | HDTMS NUANKE
Tun | (%) (%) pH a3 (29A1)
(CH,COOH) | fiaudn | 4n 5 msa | 4n 10 A%q

FF1 0 5 5 117.6 117.2 116.4
FF2 1 5 5 117.6 117.4 116.8
FF3 3 5 5 119.2 118.2 117.2
FF4 5 5 5 119.8 117.4 117.0
FF5 0 5 4 117.2 116.8 116.4
FF6 1 5 4 118.6 117.8 117.0
FF7 3 5 4 118.4 118.2 118.0
FF8 5 5 4 118.4 117.8 117.2
FF9 0 5 3 118.2 117.2 116.2
FF10 1 5 3 KON 118.0 117.8
FF11 3 5 8 119.4 117.8 117.0
FF12 5 5 3 120.2 117.4 116.6
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