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siapan Sampel

yu jabon dan ganitri
ur 6 tahun digergaji

a  membedakan
u teras dan kayu
al yang berasal
hutan rakyat di
abumi, Jawa Barat

#ampiran 1. Tahapan Persiapan contoh uji

Pemotongan

Ukuran sampel uji
yang dipakai pada
tahap ini yaitu 2cm x
2cm X 2cm

Penimbangan
Setiap sampel potongan kayu di berikan kode
lalu ditimbang bobotnya dan diukur volumenya.
Data ini sebagai bobot dan volume awal kayu
sebelum proses impregnasi

Pengeringan
Untuk
pengeringan,
dioven dengan suhu
103£2°C selama 24
jam.

proses
sampel
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Lampiran 2. Proses pembuatan resin kopolimer dan persiapan larutan nano SiO>

Larutan NaOH 10%
ditambahkan hingga
pH 9,4-9,6 dan suhu
dinaikkan perlahan ke

Melamin, 98 °C lalu ditahan

Formaldehida dan selama 10 menit.

Furfuril alcohol Penambahan asam Nano SiO2 direndam

dengan perbandingan maleat anhidrat 1,5 % dalam larutan FA

mol 1:3:5 dan reaksi dilanjutkan selama 24 jam dengan
selama 10 menit pengadukan mekanis,

kemudian disonifikasi
selama 30 menit.

8

—

H

Campuran ini dibuat dengan tiga
komposisi nano-SiO2 (0,5, 1 dan
1,5%), hal ini dilakukan untuk mencari
komposisi yang paling optimal setelah
diimpregnasi Campuran MFFA dan
nano-SiOz: FA menggunakan
perbandingan volume 1:1. Lebih lanjut,
campuran ini disonifikasi selama 15
menit
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W_ampiran 3. Pengujian Kualitas kopolimer MFFA dan MFFA nano SiO>

Massa Jenis

Penentuan massa jenis dilakukan menggunakan piknometer. Pengukuran
ositas dilakukan dengan viskometer Ostwald. Sejumlah ekstrak dimasukkan ke
am viskometer Ostwald lalu diukur waktu saat permukaan sampel berada pada
as atas sampai tepat pada batas bawah mengacu pada SNI 06-4567 (1998).
gukuran dilakukan tiga kali ulangan pada suhu air 27°C. Prosedur tersebut
akukan juga terhadap air suling.

fusiasusz gdi Y vado yH)

kositas

Pengukuran viskositas dilakukan dengan viskometer Ostwald. Sejumlah
trak dimasukkan ke dalam viskometer Ostwald lalu diukur waktu saat
mukaan sampel berada pada batas atas sampai tepat pada batas bawah.

entuan Kadar Padatan (solid content) dan Curing Time Kopolimer

Kadar padatan dengan menimbang 1,5 gram kopolimer, kemudian
smpatkan dalam cawan yang telah diketahui bobot keringnya (Wo), selanjutnya
an beserta isinya diletakkan 1 dalam oven (103 + 2) °C, ditimbang setiap 1 jam
pai diperoleh berat konstan. Cawan dikeluarkan dan didinginkan dalam
ikator kemudian ditimbang (W1).
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Lampiran 4. Tahapan Impregnasi kayu

Sampel Kayu Jabon
direndam dengan
larutan impregnan dan
siap dilakukan proses
impregnasi

Impregnasi dilakukan
dengan vakum 0,5 bar
selama 1 jam,
dilanjutkan  dengan
tekanan 2 bar selama 2

25

Kayu hasil impregnasi
dibungkus dengan
aluminium foil, dan
dioven dengan suhu
90°C selama 24 jam

jam lalu ukur volume dan
bobotnya

dnstoarup) gd Yy vidio> Yy H®)

setelah aluminium foil dibuka,
sampel dioven kembali dengan suhu
103+£2°C selama 24 jam lalu ukur
volume dan bobotnya

Pengukuran volume dan
penimbangan berat untuk melakukan
penentuan kerapatan, WPG, BE, WU
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Lampiran 5. Hasil Pengujian Stabilisasi Dimensi Kayu

Tabel 4. Pengujian sifat fisis kayu jabon

Jenis WPG BE Kerapatan WU ASE
(%) (%) (glcm®) (%) (%)
Tanpa perlakuan 0.56 2.22 0.32 215.79
(20.46) (¥0.71) (20.01) (#5.37)
MFFA 4583 5.63? 0.50*  85.60° 20.97°
(25.17) (¥2.11) (20.04) (#5.84) (25.24)
Jabon-MFFA nano-SiO- 68.34°  7.55° 056"  75.14%° 46.68"
0.5% (25.07) (¥1.00) (20.04) (#5.09) (x4.29)

Jabon-MFFA nano-SiO> 1%  69.97°  8.15° 0.57° 72.87%  47.99°
(+6.02) (+0.61) (#0.45) (#5.92) (#5.22)

Jabon-MFFA nano-SiO; 67.33° 7.31% 0.56° 77.692  42.71°
1.5% (#5.74) (x1.47) (¥0.03) (#6.75) (¥5.29)

Keterangan: Nilai dalam tanda kurung () menunjukkan nilai standar deviasi. Huruf setelah nilai
menunjukkan hasil uji lanjut Duncan. Nilai merupakan rata-rata dari 5 ulangan.

Tabel 5. Pengujian sifat fisis kayu ganitri

Jenis WPG BE  Kerapatan WU ASE
(%) (%) (glem’) (%) (%)
Tanpa perlakuan 1.12 1.88 0.41 86.34
(0.26) (x1.01) (x0.02) (£5.30)
MFFA 45.42%  6.24° 0.53% 68.14°> 53.03?

(£2.78) (:0.88) (x0.01) (5.11) (+6.34)
Ganitri-MFFA nano-SiO» 6573b 7_74b 062b 45.322 70’19b

0.5% (+4.56) (x1.28) (+0.03) (+4,88) (#5.79)
Ganitri-MFFA nano-SiO> 64.20°  7.72b 0.61° 4558 67.35
1% (#5.26) (#0.31) (#0.01) (*1.49) (+6.46)
Ganitri-MFFA nano-SiO; 59.30°  7.38% 0.60°  48.71% 56.58?
1.5% (+3.84) (+0.72) (+0.02) (+6.08) (+5.89)

Keterangan: Nilai dalam tanda kurung () menunjukkan nilai standar deviasi. Huruf setelah nilai
menunjukkan hasil uji lanjut Duncan. Nilai merupakan rata-rata dari 5 ulangan.



Lampiran 6. Hasil uji statistik kayu jabon

General Linear Model

Between-Subjects Factors

27

Value Label N
Perlakuan 1.00 MFFA 5
2.00 MFFA SiO2 0.5% 5
3.00 MFFA SiO2 1% 5
4.00 MFFA SiO2 1.5% 5
Tests of Between-Subjects Effects
Source D\e/;;iinadbelgt Type 11l Sum of Squares df Mean Square F Sig.
Corrected WPG 2139.763? 3 713.254 18.752  .000
Model BE 17.328° 3 5.776 4.887 .013
Kerapatan .013¢ 3 .004 2.536 .093
Wu 460.692¢ 3 153.564 3.465 .041
ASE 2168.350° 3 722.783 22,726  .000
Intercept WPG 78375.603 1 78375.603 2060.509 .000
BE 1026.214 1 1026.214  868.196 .000
Kerapatan 6.008 1 6.008 3530.626 .000
Wu 121135.745 1 121135.745 2732.927 .000
ASE 31817.632 1 31817.632 1000.422 .000
Perlakuan WPG 2139.763 3 713.254 18.752  .000
BE 17.328 3 5.776 4.887 .013
Kerapatan .013 3 .004 2536  .093
Wu 460.692 3 153.564 3.465 .041
ASE 2168.350 3 722.783 22.726  .000
Error WPG 608.592 16 38.037
BE 18.912 16 1.182
Kerapatan .027 16 .002
WU 709.193 16 44,325
ASE 508.867 16 31.804
Total WPG 81123.958 20
BE 1062.455 20
Kerapatan 6.049 20
wu 122305.629 20
ASE 34494.849 20
Corrected WPG 2748.355 19
Total BE 36.240 19
Kerapatan .040 19
WU 1169.885 19
ASE 2677.217 19

a. R Squared =.779 (Adjusted R Squared = .737)
b. R Squared = .478 (Adjusted R Squared = .380)
c. R Squared = .322 (Adjusted R Squared = .195)
d. R Squared = .394 (Adjusted R Squared = .280)
e. R Squared = .810 (Adjusted R Squared = .774)
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WPG Jabon
Duncan®P
Subset
Perlakuan N 1 2
- MFFA 5 44,7593
- MFFA SiO2 1.5% 5 67.3291
--MFFA SiO2 0.5% 5 68.3404
- MFFA Si02 1% 5 69.9719
Sig. 1.000 531
BE Jabon
Duncan®?
Subset
Perlakuan N 1 2
MFFA 5 5.6397
“MFFA SiO2 1.5% 5 7.3139
-MFFA SiO2 0.5% 5 7.5497
'MFFA Si02 1% 5 8.1493
Sig. 1.000 .266
Kerapatan Jabon
Duncan@b
Subset
Perlakuan N 1 2
~ MFFA 5 5043
- MFFA SiO2 1.5% 5 .5581 .5581
~ MFFA SiO2 0.5% 5 .5636
- MFFA SIO2 1% 5 .5664
Sig. .056 .765
WU Jabon
Duncan@b
Subset
Perlakuan N 1 2
- MFFA SiO2 1% 5 728718
~ MFFA SiO2 0.5% 5 75.1410
- MFFA SiO2 1.5% 5 77.6930 77.6930
~ MFFA 5 85.5957
Sig. 294 079
ASE Jabon
Duncan2b
Subset
Perlakuan N 1 2
MEFA 5 22.1681
MFFA SiO2 1.5% 5 42.7091
MFEFA SiO02 0.5% 5 46.6789
MFEFA SiO2 1% 5 47.9873
Sig. 1.000 179




Lampiran 7. Hasil uji statistik kayu ganitri

Tests of Between-Subjects Effects

29

Dependent Type 11l Sum of Mean
Source Variable Squares df Square F Sig.
Corrected WPG 1283.067? 3 427.689 19.278 .000
Model BE 7.537° 3 2.512 2.668 .083
Kerapatan .027¢ 3 .009 18.460 .000
WU 1785.4594 3 595.153 21.363 .000
ASE 1027.390¢ 3 342.463 7.293 .003
Intercept WPG 68827.312 1  68827.312 3102.334 .000
BE 1057.777 1 1057.777  1123.225 .000
Kerapatan 6.924 1 6.924 14052.591 .000
wu 53949.745 1  53949.745 1936.549 .000
ASE 76350.921 1  76350.921 1626.026 .000
Perlakuan WPG 1283.067 3 427.689 19.278 .000
BE 7.537 3 2.512 2.668 .083
Kerapatan .027 3 .009 18.460 .000
WU 1785.459 3 595.153 21.363 .000
ASE 1027.390 3 342.463 7.293 .003
Error WPG 354.971 16 22.186
BE 15.068 16 942
Kerapatan .008 16 .000
wu 445,739 16 27.859
ASE 751.289 16 46.956
Total WPG 70465.350 20
BE 1080.382 20
Kerapatan 6.959 20
WU 56180.942 20
ASE 78129.600 20
Corrected WPG 1638.038 19
Total BE 22.605 19
Kerapatan .035 19
WU 2231.198 19
ASE 1778.679 19
a. R Squared = .783 (Adjusted R Squared = .743)
b. R Squared =.333 (Adjusted R Squared = .208)
c. R Squared =.776 (Adjusted R Squared = .734)
d. R Squared = .800 (Adjusted R Squared = .763)
e. R Squared = .578 (Adjusted R Squared = .498)
WPG ganitri
Duncan®?
Subset
Perlakuan N 1 2
MFFA 5 45.4153
MFFA SiO2 1.5% 5 59.2991
MFFA SiO2 1% 5 64.2037
MFFA SiO2 0.5% 5 65.7346
Sig. 1.000 .056
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BE ganitri
Duncan®?
Subset
Perlakuan N 1 2
FFA 5 6.2380
" ~ MFFASIO215% 5 7.3861 7.3861
2 Q FFA Si02 1% 5 7.7206
3 ~ MFFASIO205% 5 7.7452
ER §- .080 588
= £
: 5
5 £ Kerapatan ganitri
N =
: < & Subset
BN N 1 2
3355° 5 5 5258
i H - MFFA SiO2 1.5% 5 6010
28%5 ~ MFFA SiO2 1% 5 6055
2553 FFA SiO2 0.5% 5 6213
g=58¢% 1.000 .188
f - f; WU ganitri
=< 3
2583 Subset
g7 0e N 1 2
= 55 FFA Si02 0.5% 5 45.3225
= 3g FFA SiO2 1% 5 45.5815
= 33 FFA SiO2 1.5% 5 48.7062
g 73 5 68.1392
g 3¢ 351 1.000
§ 53 ASE ganitri
2 i Subset
5 3 N 1 2
5 g 5 53.0266
c = FFA SiO2 1.5% 5 56.5773
: = FFA Si02 1% 5 67.3473
- FFA SiO2 0.5% 5 70.1939
2 ig. 425 521

Ays1oATuN) gdI
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Lampiran 8. Tabel JCPDS (Joint Committee of Powder Diffraction Standard)

Silika
44-1394 ) Wavelength= 154060
$i02 20 Int h k 1 29 Int h k 1
i I Silicon Oxide 7597 999* 1 1 0 27.636 2 0 4 2
oT®ox 8774 358 0 2 0 28615 17 0 6 1
5 w50 12422 159 2 0 0 28615 17 4 2 1
SR =, 12992 38 1 1 1 20051 19 3 8 0
ST s e 13717 9 0 2 1 394
V; % = 9 % Rad.: CuKal a: 154060 Filter d-sp. Calculated 14576 97 1 3 0 30401 3 54 D
9 o = Cut off: 17.7 Int. Calculated I/Icor: 2178 15228 125 2 2 0 30.978 9 3 5 1
@ > 2q | P o 17600 22 0 4 0 31380 114 1 5 2
£ o 3 Ref: Hoyle. S., Roy. D., Penn State University, University 18011 10 1 3 1 31380 114 3 3 2
ggg S, Park, Pennsylvania, USA, ICDD Grant-in-Aid. (1990) 18546 21 2 2 1 31705 15 5 1 0
3359 x 19195 9 3 1 0 32956 27 4 0 2
QTE E : Sys.: Orthorhombic 26 Cmem (63) g(l)?gg _é%% g 3 é 33‘}3} gg 51, 'g (1)
;&_‘té =~ c g a: 14.24000 b: 20.14000 ¢ 840000 A 07071 C: 04171 21:939 225 3 1 1 35:559 3% 2 2 3
388455 ~ a B ¥ 7 48  mp 22490 46 1 1 2 35559 32 g g g
328 g2 ) 928 547 1 5 0 36.205 1
852202 ) Ref: Schlenker J.. Rohrbaugh W.. Chu, P., Zeolites, 5, 355 LN SRR s oss
5858% 3 (1985) 24082 151 2 4 1 366% 2 0 43
238 g — y 7.256 7 1
e S 2 Dx 1.988 Dm: 1980  SS/FOM Fyg = 100¢(.0001 . 40) giggg 1%‘5’ f 45 gvggo s £40
D G = —~ - B
383 Z = 25287 24 3 3 1 37876 15 2 8 0
D> 348 . . E 77 3 438 37876 15 3 7 1
%E\ ;jé Peak height intensity. This phase contains organic material. gg 15‘11 éo 2 2 2 38352 5 4 6 1
@ 8 ;if R-factor: 0.091. PSC: oC144. To replace 42-391. Mwt: 60.08. %6535 62 4 2 0 38352 5 5 1 2
S =2< Volume[CD]: 2409.07. :
w53E
E :?g =
ay o=
& 5%2 20 It h k 1 20 Int h k 1 29 It h k 1 29 Int h k 1
w S 3§
o 2 55 38689 13 5 5 0 53347 7 410 1 63205 28 4 8 4 73150 21 7 a4 B
S3380 38885 36 2 4 3 53347 7 8 2 1 64011 26 8 8 0 73370 13 212 4
£EBS S 39679 1 3 3 3 53607 6 311 0 64.147 17 313 1 74026 2 014 3
i T ANEETEN IR AL R
5 8 41800 3 0 8 2 : ; !
T =23 41987 5 4 2 3 54179 2 6 8 1 64706 28 8 4 3 74420 2 3 5 6
g 83 42239 7 1 9 1 54431 1 1 7 4 65078 15 8 8 1 ;4.%0 g (1512 g
& == 42549 3 3 7 2 54795 1 311 1 65304 8 7 3 4 4.721
5 =& 43038 36 0 0 4 55.053 4 7 5 2 65304 8 412 2 75462 7 016 0
= 32 43474 6 6 4 1 55259 7 7 7 0 65495 16 10 0 0 75799 3 1 7 6
& 53 43774 20 2 8 2 55407 5 0 2 5 65811 8 014 1 7799 3 5 1 6
¥ Z3 43774 20 6 0 2 55407 -5 4 8 3 65811 8 7 9 2 75.985 2 10 6 2
S TF 44018 46 4 8 0 55818 18 012 1 65990 4 5 3 5 76849 11 10 8 0
g =g 44498 4 5 5 2 55818 18 8 4 1 66230 6 10 2 0 76849 11 216 0
3 = = 44738 6 6 2 2 56.018 29 5 7 3 66763 3 0 0 6
c £9 44738 6 7 1 0 56.018 29 7 1 3 66903 3 0 8 5
¥ 3w 44913 5 4 4 3 56270 17 212 0 67319 16 313 2
5 325 44974 6 010 0 56423 6 7 7 1 67505 13 9 7 0
T T3 45388 6 4 8 1 56672 2 5 9 2 67505 13 4 6 5
S 3802 45619 13 1 7 3 56875 3 8 2 2 68227 17 8 8 2
g 8- 46091 32 5 7 1 57015 6 2 2 5 68407 13 8 6 3
= 2 46091 32 7 1 1 57421 3 212 1 68407 13 612 0
> T 46322 22 010 1 57810 18 0 4 5 68895 3 5 5 5
- 46322 22 1 9 2 57810 18 6 6 3 68895 3 711 0
5 = 46614 31 7 3 0 58403 28 3 1 5 69123 3 B8 0 4
T 9 46.844 20 210 0 58651 19 2 8 4 69440 4 612 1
i 46844 20 6 6 0 58651 19 6 0 4 69.440 4 10 4 1
5 3 47469 4 5 3 3 59382 26 2 4 5 69.666 11 511 3
I = 48.151 13 6 6 1 59588 15 9 1 1 69.666 11 10 0 2
a2 2 48594 2 0 8 3 59781 4 8 6 1 69795 7 610 3
5 8 48594 2 2 4 4 59781 4 7 7 2 69795 7 513 1
I 49319 28 4 8 2 60021 4 3 3 5 70324 6 1 9 5
= 49483 18 4 6 3 60.021. 4 511 0 70324 6 115 0
) 50.197 14 010 2 60215 3 610 0 70507 5 412 3
S 50412 9 4 0 4 60790 3 7 5 3 71042 2 7 9 3
= 51010 4 5 5 3 60790 3 212 2 71042 2 2 4 6
c 51277 4 4 2 4 60983 5 412 0 71214 3 6 4 5
= 51.441 5 111 1 61127 6 511 1 71395 2 115 1
= 51441 5 7 5 1 61319 4 610 1 71607 5 1 5 6
> 51711 16 7 3 2 61559 2 7°9 0 71607 5 3 3 6
8 51924 11 5 9 0 61692 2 0 6 5 71968 3 8 4 4
o 52139 5 B8 2 0 62268 16 5 9 3 72489 3 4 0 6
- 52714 7 1 9 3 62649 10 7 9 1 72489 3 612 2
52982 6 6 8 0 63071 24 313 0 72624 3 4 8 5
53138 11 5 9 1 63205 28 2 6 5 73151 21 5 7 5

epp - 1997 JCPDS-International Centre for Diffraction Data. All rights reserved
PCPDFWIN v. 1.30
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Lampiran 10. Uji XRD ganitri dan jabon

1. Ganitri Tanpa Perlakuan

rkw

Crystallinity calculation

(12} DESEMEER 201%

: E58-Ganitri-Kontrol

Tk

: E58-Ganitri-Keontrol.REM

: E5E-Ganitri-Keontrol
: E58-Ganitri-Kontrol

Group Hame
Data Hama
Fils Hama
Sampls Name
Commant

#Rasult

(keps*dag)
(keps*dag)

%)

E.0 = &0.1(deg)

22.5684
1.0000
0.3256
1.1167

Calculation Rangs
crystallinicy

K paramater
crystal Ier

amorphous Ia

668-Ganitri-Keontrol

Data :

DESEMBER_2018

{12)_

Group

file data

b2

rof

Thata-iTeeta |deg

e e mmm e e e e e b e e e e e

on

Thata-iThsts (0831

L LT T L T B

B Rt e i bl it B N e ettt

(P gl oy R
I

9 I
1

_ Lorentz correc

et e T e el e ettt

e R N

Thata-ITaats dag



kW
€55-Ganitri-HFFA

L )]

{kcps*deg)

(keps*dag)
Data :

E.0 = &0.1 (dag)

1€.825B
1.0000
0.2353

1

.1633

Crystallinity calculation

(12} DESEMBER 2015
i 659-Ganitri-MFFA
: 655-Ganitri-MFFA.REM
: EE8-Ganitri-MFFA
: E55-Ganitri-MFFA

EE W

DESEMEER 2015

ile data

: (12)
g ETOE

Calculation Rangs
crystallinicy

Group Hame
Data Hams
File Hame
Eample Nams
Commant

K paramatar
crystal Icr
amsrphous Ia

Ganitri-MFFA
Group

$Resultc

34
2.

Thats-PTaars joeg)
Thats-PTaats jdsg)
Thata-iTheta jdegi

on

=y g gy SUpY RSy Uy UL PPl

Lorents correc

e T i I s T s T T PP
B et T L e T e
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Ganitri-MFFA nano-SiO, 0.5%

3.

TrEw

Crystallinity calculation
{02} FEBRUARI 2020

: 33-Ganitri-0,E%

Ew

: 33-Ganitri-0, 5% .REM

: 33-Ganitri-0.E%
: 33-Ganitri-0.E%

Group Hama
Data NHams
File Hame
Eamples Name
Commant

$#Rasult

et -
— [N ]
s- 89&
A
1
(=1 X=01"1 =3
R ==
[ =T N ]
[ E=N o)
[ X L= =)
—
g
o
e L]
m...-:rf-
= N1
Al BH W
B w
l‘-ml
=L XN
Dmen
1“.““.
LR ] m
DU U

33-Ganicri-0, E%

Data :

{02) _FEERUARI_2020

Group

ile data

. Prof

Thata-iTaeta jdeg
Thata-ITescs jdag
Thats-ITears jdag
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Trats-PTaars jdeg

Ganitri-MFFA nano-SiO, 1.5%

5.

T Ekd

Crystallinity calculation

(12) DESEMEER 2015

: E62-Ganitzi-1,E%

Tkw

: 662-Ganitri-1, 5% .REM

: E62-Ganitzi-l,E4
: E62-Ganitri-l, 54

Group Hame
Data Hams
File Hame
Eanples Nams
Commant

$Rasult

(keps*deg)
{kcpst*deg)

L]

5.0 - £0.1{deg)

20.1687
1.0000
0.3777
1.4580

Calculation Range
crystallinicy

K paramatar
crystal Ier

amorphous Ia

Data : 662-Ganitzi-1,E%

DESEMBER_2018

{12)_]

Group

T T T T T e 1 T
1 1 1 1 1 4 1 1
1 1 1 3 1 I LN 1 1
; ! s ; ; g ! ;
1 ¥
1 1 1 H 1 1 a 1
1 I I L 1 1 E L I 1
1 | | 3 1 1 3 | 1
i i P i i e i i
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 I I 1 1 I 1
1 1 1 1 1 1 1
| i 1 | | i |
||||||| B e il bty ot ol sE N labltlals | a e e ik |
1 I I 1 1 I 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
' i i ' ' i '
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
' I I ' ' I '
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
' I I ' ' I '
1 1 1 1 1 1 1
||||||| T [ A S T e 4 ) |
1 1 1 1 1 1
1 1 1 1 1 1
1 I 1 1 I 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 I 1 1 I 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 I 1 1 I 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
| i | | i |
||||||| B e a e el R —=-===n A [m=-===a===-===p======-9
1 1 1 1 1 1
1 1 1 1 1 1
' I ' ' I '
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
' i ' ' i '
1 1 1 | 1 |
1 1 1
1 1 1 1 1
' I ' ' I
1 I 1 1 I
1 1 1 1 1 1
1 1 I 1 1 1
||||||| A e TR e —————— R e e T T SE -
| I 1 | |
1 1 1 1 1 1 1
1 1 1 1 1 1 1
i i i o i i i i
1 I I a 1 1 I
1 1 1 o 1 1 1 1
1 1 1 It 1 1 1 1
i | | a i i u | i
" 1 1 1 h 1 1 i 1
M 1 1 1 4 1 1 0, 1 1
] i i i a i i i i
Y o [ [ . ] 1 u ||||||| I I
u 1 _. 1 ] 1 H a K 1
~ 1 | | ] 1 1 & | 1
ool 4 o,
. 1 1 1 1 1 1 1
" 1 1 1 H 1 1 " 1
' I I ' ' I '
H 1 1 1 L] 1 1 1
21 1 ! ! H _wﬂ__
AR REE R e e L
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Jabon Tanpa Perlakuan

6.

Tk

Crystallinity calculation

(12) DESEMEER 2015

: 663-Jabon-Kontrol

TEw

: E63=-Jabon-Kontrol.REM

: E63-Jabon-Kentzol
: E63-Jabon-Kontrol

Group Hame
Data Hams
File Hame
Eample Nams
Commant

$Rasult

(keps*deg)
{kcps*deg)

(%)

5.0 - £0.1(deg)

28.59833
1.0000
0.45878
1.2183

Calculation Range
crystallinicy

K paramatar
crystal Ieor

amcrphous Ia

Data : 6€3-Jabon-Kontrol

DESEMBER_201°8

{12)_

Group

ile data

Prof

»o.

Thats-2Taats jdsg)

g e DUy oy Sy gy g NPy IpUI PNy USSR

on

Lorents correc

Y gy Py U AUy UpUUN DUy PR

g Ay UIpUVE Py

Thata-iTHSTY |0831

‘morphous peak

e e

b bbb O

S [ |y

LT I

]
I
I
I
I
i
]
1
]
I
I
I
]
I
!
T

EE

o — -

wof—-———-

7 i

Thats-PTaars jBeg)
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Trata-PTascs jdsg
Thats-Thsts |dsg

T Ekd

EE64-Jabon-MFFL

(keps*deg)
{kcpst*deg)

L]

Data :

5.0 - £0.1{deg)

23.4169
1.0000
0.3639
1.1500
e e

Crystallinity calculation
(12) DESEMBER 201%

: 664-Jabon-MEFA

: 664=Jabon-MEFA.RSM

: €64-Jabon-MEFA
1 €64-Jabon-MEFA

Tkw

DESEMBER_2018

ile data

(12)

o

morphoﬁs p=ak

P

S [ |

e pliee e Il St Al ettt Fendende etk sttty Fendenintes ettt

i g g . gy gy gy
T e S S DU

e e g [yt S [
B0 o e e e e e e e e e e e e e

. Lorentz correction
B et e

Group Hame

Data Hams

File Hame

Eanples Nams
Commant
Calculation Range
crystallinicy

K paramatar
crystal Ier
amorphous Ia

Jabon-MFFA
Group

$Rasult

7.

i gy

Trats-PTaars jdeg




ek w
3E=Jabon-0,E%

(keps*deg)
(keps*dag)

(4}

Data :

5.0 - £0.1(deg)

15.7533
1.0000
0.218¢6

]

.8900

2020

Crystallinity calculation

(02} FEBRUARI_2020

: 35-Jabon-0,5%.REM

: 35~Jabon-0,5%
: 35~-Jabon-0,5%
: 35~Jabon-0,5%

Tk

_FEERUART

{02)

=

Calculation Range
crystallinicy

K pazamatar
crystal Iecr

Group Hama
Data NHame
File Hame
Eample Name
Commant
amorphous Ia

Group

Jabon-MFFA nano-SiO; 0.5%
$#Rasult

40
8.

ile data

o

Thata-iTaeta jdeg
Thata-ITests jdag

!
T
an
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14

4

Thata-ITeats |dag
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Jabon-MFFA-nano SiO; 1.5%

10.

TrEkw

Crystallinity calculation
{12} DESEMBER 2015

: 667-Jabon-1,E%

Tk

: 667=Jabon-1, E%.REM

: €67-Jabon-1,E%
: EET7=Jabon-1,E%

Group Hama
Data NHame
File Hame
Eample Name
Commant

$#Result

%)
(keps*deg)
(keps*dag)

5.0 - £0.1(deg)

23.EB63
1.0000

]

.4520
1.E5967

Calculation Range
crystallinicy

K pazamatar
amorphous Ia

crystal Iecr

Daca : E€€7=-Jabon-1,

DESEMBER 2018

{12)_

Group

ile data

Prof

T T T B T T T B T
1 1 1 1 1 1 = 1
1 1 1 2 1 1 1 i 1
' ' ' N ' ' ' B I
1 1 1 H 1 1 1 H 1
1 1 1 H 1 1 1 H 1
1 1 1 5 1 1 1 L 1
i i i i i i i i i
1 1 1 2 ! 1 1 E 1
1 1 1 1 1 1 s 1
1 1 1 1 1 1 1
1 1 1 1 1 1 i
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1 1 1 1 1 1 g i
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I 1 I I 1 I i
1 1 1 1 1 1 1
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1 1 1 1 1 1 1
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' ' ' ' ' ' I
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
' ' ' ' ' ' i
1 1 1 1 1 1 1
||||||| T e e Sy Sy PRy 1) B IS
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1 1 1 1 1 1 i
1 1 1 1 1 1 1
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ampiran 11. Uji EDS ganitri dan jabon

1. EDS Ganitri MFFA nano SiO» 0.5%

®
g
e
o

ii
S

g
;;
~
S
S
S-
g

<
<

1000

itri MFFA Silika 0.5

Instrument

900
800

Acc. Voltage

700

Au

PHA mode
Real Time

Live Time
Dead Time

600
500

Energy Range

300

400 - C

200
100

0 —
0.00

Ays1oATuN) gdI

b

1.00

2.00

3.00 4.00

ing Coefficient 0.5127

ent (keV) Mass% Error$%
0.277 33.03 0.14
0.392 29.70 0.93
0.525 20.30 0.44
1.486 0.07 0.05
1.739 0.23 0.05
2.121 16.67 0.17

1 100.00

ED-2300 AnalysisStation

5.00

keV

Atom%

44,
34.
20.
0.
0.

1.
100.

11

6.00 7.00

Method Standardless Quantitative Analysis

Compound

8.00 9.00 10.00

Mass$% Cation K
24.6988
37.2366
12.2857
0.0885
0.3534
25.3371

1/1
Title IMG1
Instrument 6510 (LA)
Volt 20.00 kv
Mag. x 1,000
Date 2019/12/16
Pixel 512 x 384

Acquisition Parameter

6510 (LA)
20.0 kv

Probe Current: 1.00000 nA

T3

11.97 sec
10.00 sec
16 %

Counting Rate: 2744 cps

0 - 20 kev

JEOL



45

)ISIOAIUN gdI

— eisauopuy Jo3og —

b N N\ [N

2. EDS Ganitri-MFFA nano SiO2 1%

Ganitri MFFA Silika 1 1/1

Title : IMGL
o Instrument : 6510 (LA)
. Volt 1 20.00 kv
@ | Mag. : x 1,100
@ oy Date 1 2019/12/16
2_ Pixel : 512 x 384
=

19w yepy uedin

<

Suepun-8uepun 18unpul)ig eydi) JeH
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=
c
3
@
3
o
ol
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3
o
=
s}
®
o
=
<
G
=
n
) =
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o ©
S ®
Sk 1000
5 ) I Acquisition Parameter
o =4 =) 900 Instrument : 6510 (LA)
= T @ Acc. Voltage : 20.0 kV
= e 800 Probe Current: 1.00000 nA
;_ gD PHA mode : T3
B i 700 Real Time : 12.09 sec
< 2 = Au Live Time : 10.00 sec
= ~ = 600 | Dead Time 17 %
(=11 20 | Counting Rate: 2815 cps
7 S a £ c Energy Range : 0 - 20 keV
s =F 2 50
= gl= © o Si
© & ;_r,‘ 400
v =8
3 v 3 300 Al
— ®
o 2 g 200 ‘A u Ca Au
= = a
E E3 Mh | g
& ES 100 | | 1 | |
2 3 |
_ZJ '_2 5 04 MW e
e O
= pge 000 100 200 3.00 400 500 600 7.00 800 9.00 10.00
—+ = s
3 f:) keV
oS
= - ZAF Method Standardless Quantitative Analysis
= = Fitting Coefficient : 0.5067
i = Element (keV) Mass$% Error$ Atom% Compound Mass% Cation K
o) &0 C K 0.277 32.91 0.15 42.18 25.3652
® S N K 0.392 28.01 0.92 30.77 37.0521
g = O K 0.525 25.88 0.42 24.90 17.2669
= = Al K 1.486 0.76 0.05 0.43 0.9980
o :T Si K 1.739 1.39 0.05 0.76 2.1667
2 2 ca K 3.690  0.32  0.08  0.12 0.6271
g - Au M 2.121 10.74 0.18 0.84 16.5240
= Total 100.00 100.00
=}
=
c
a1}
=
w
c
2
&
=
QO
»
Q
)
=

JED-2300 4nalysisStation

IR JEOL

Ays1oATuN) gdI
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EDS Ganitri-MFFA nano SiO2 1.5%

1/1
Title IMG1
Instrument 6510 (LA)
Volt 20.00 kv
Mag. x 1,000
Date 2020/02/19
Pixel 512 x 384

Acquisition Parameter
640 u Instrument 6510 (LA)
Acc. Voltage 20.0 kv
Probe Current: 1.00000 nA
560 I PHA mode T3
Real Time 12.15 sec
480 Live Time 10.00 sec
Dead Time 17 %
400 Counting Rate: 2655 cps
Energy Range 0 - 20 kev
3204 ¢ si
240 lu i
Al’ Au
160 N u
‘ | Au |
80 || ‘ | A
" W S A N
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
keV
Method Standardless Quantitative Analysis
ing Coefficient : 0.5008
ent (keV) Mass$ Error$ Atom% Compound Mass% Cation K
0.277 30.61 0.15 42.01 20.5721
0.392 28.54 0.84 33.62 37.0775
0.525 21.07 0.40 21.78 13.2421
1.739 0.89 0.05 0.67 2.0938
2.121 18.89 0.16 1.92 27.0144
1 100.00 100.00
ED-2300 dnalysisStation 11100 JEOL

Ays1oATuN) gdI
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4. EDS Jabon MFFA-nano SiO, 0.5%

Jabon MFFA Silika 0.5

dusaaarur) gdi Y11 vidio Yy H©)

Counts

Ays1oATuN) gdI

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
keV

ZAF Method Standardless Quantitative Analysis

Fitting Coefficient : 0.5042

Element (keV) Mass$% Error$ Atom% Compound
C K 0.277 34.49 0.14 46.79

N K 0.392 28.23 0.96 32.85

O K 0.525 18.30 0.43 18.64

Si K 1.739 0.30 0.05 0.17
Au M 2.121 18.68 0.16 1.55

Total 100.00 100.00

JED-2300 AnalysisStation 11

8.00

Mass$%

9.00 10.00

Cation

Instrument
Volt

Mag.

Date

Pixel

Acquisition
Instrument

Acc. Voltage :

Probe Curren
PHA mode
Real Time
Live Time
Dead Time
Counting Rat

Energy Range :

.4709
L9214
L1915
.4654
.9508

47

: 6510 (LA)

: 20.00 kv

: x 1,000

: 2019/12/16
: 512 x 384

Parameter
: 6510 (LA)
20.0 kv
t: 1.00000 nA
HENNC)
: 11.89 sec
: 10.00 sec
: 15 %
e: 2317 cps
0 - 20 kev

JEOL
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. EDS Jabon-MFFA nano SiO; 1%

on MFFA Silika 1 e

Title : IMG1

i - --= --=
oo o = Instrument : 6510 (LA)
= w e O Volt : 20.00 kv
30 ™ =3 b~ Mag. : x 1,000
SRR ST = Date : 2019/12/16
fd c € @M > :
% f_:r a5 9 2_ Pixel : 512 x 384
>S5 T 3 = 'Q
o oo @ ~
> 5 35 3 £~
oQ — 00
£E88532 3
3 5352 -,
c =<© ~
3 S 0w C ~.
= R =
3 DS T
S 5 = ) ~
2 e gim > ~
o (]
S=~5 7 &
=) ) =
- S 2
Bs02 09 §
= =4 = ~.
= g (] -
© > [
® aa
3 ) =
o = 2
= - Q'
= 0]
> =]

=

B3 ynan|as nele ueideqas ye
e[fem ueA ueSunuaday u

ueywiniuesuaw eduel Ui sijny eAJRY Yynun[as nele u

keV

Method Standardless Quantitative Analysis

ing Coefficient : 0.5776

ent (keV) Mass$ Error$ Atom% Compound Mass% Cation K
0.277 35.95 0.15 45.55 30.1379

=
2
=
o
®
=)
2
55 800 L
o Acquisition Parameter
= 720 Instrument : 6510 (LA)
° Acc. Voltage : 20.0 kv
s 640 Probe Current: 1.00000 nA
=) PHA mode : T3
7 560 Real Time : 11.89 sec
; 2 Live Time : 10.00 sec
= = 480 Au Dead Time 0 15 %
= 2 Counting Rate: 2176 cps
@ = c Energy Range : 0 - 20 keV
= = 400
= =22
o o 3 320
o = g’ Au
i ke < 240 (6} Si
3 2 160 || | BAu Ca Au
=5 I | a Au ‘
£ 5 o+ 1| | | ‘
D W
> 5 0 pocrsinflhion et A M
e iﬁi 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
E_; _
=
o
D
S
=

AlUN gd| uizi eduel undede yniua
S

0.392 32.97 1.15 35.82 39.4922

0.525 18.14 0.57 17.25 10.1824

1.739 0.53 0.06 0.29 0.8234
® 3.690 0.42 0.09 0.16 0.8219
v, 2.121 12.00 0.20 0.93 18.5421
< 1 100.00 100.00

U[’ﬂP[LI!.l neiesulp| ue

ew njens

es

ye|

ED-2300 AnalysisStation L1111 JEOL

—
0
vy
-
EC
<
o
p]
w
g



iU gdl

|
%

S Vv 49
= > ‘.,"""

L= 4

A

6. EDS Jabon-MFFA nano SiO» 1.5%
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ZAF Method Standardless Quantitative Analysis
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