LAMPIRAN A

A.1 Preparasi Geothermal Sludge

[ Start

A 4

Geothermal Sludge

dikerinakan 2 hari

l

[ Dimesh 100

[ ASS

l

[ KalsinasiT= 850°C t= 3 jam

[ ASS

A\ 4

[ Finish
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A.2 Pembuatan Natrium Aluminat

S

v

[ 4.5 gr AI{OH)3 + 50 mL. NaOH 5M }

v
Magnetic stirer
T=100°C. t= 20min. pada 200 rpm

[ Finish ]

A.3 Pembuatan natrium silikat

S

L J

30 mL natriom Aluminat + 30 mL }

NaOH 5M + 3 gr geothermal sludge

r

Magnetic stirer
T=30°C, t= 2h, pada 200 rpm

[ Finish




A.4 Sintesis zeolit

Start ]

l

Natrium silkat 1

\ 4

Hydro thermal

100°C, 110°C,120°C, t= 5h

\ 4

Penyaringan (whatmann) ]
v

Pencucian (aquabides) ]
\4

Oven, T=70°C t= 3 jam ]
\4

Finish ]

76



A.5 Karakterisasi zeolit

[ Start
L J
[ Karaktericasi zeolit
[ ASS
L J
[ FTIR
L J
[ R
¥
[ SEM

|

[ Hinish




LAMPIRAN B

B.1 Pengujian komposisi AAS Serbuk Geothermal sebelum kalsinasi

®

LABORATORIUM KIMIA ANALITIK

JURUSAN KIMIA FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS GADJAH MADA

HASIL ANALISIS

No L 3878/HA-KANON12
Pengirim © AGUS PURNOMO ADI
Alamat © Universitas Diponegoro Semarang
Jenis Sarmpel Padat (Serbuk Geothermal)
Jumiah sampel . 1 bh
Penentuan Kadar AlL,O,, Fe;0, Na,O dan SiO;
Tg!. Analisis 00 Maret 2012
E f_ | ARO; 00872 0,0533 00572 Alomic Absorption Spoct.
2 FexO; 0.1888 0.1926 0,1044
Serduk G
i b s e G ks '
a S0y | - 40,0000 | 479561 50,2040

B.2 Pengujian komposisi AAS Serbuk Geothermal setelah kalsinasi

*®
LABORATORIUM KIMIA ANALITIK

JURUSAN KIMIA FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS GADJAH MADA

HASIL ANALISIS

No. o 3882HA-KAN03/12
Pengirim . DENIFAJAR FITRIYANA
Alamat :  Universitas Diponegoro Semarang

Jenis Sampel :  Padat (Serbuk Geothermal)
Jumiah sampel : 1bh

Penentuan . Kadar Al,O,. Fe 0. Na,O dan SiO;
Tgl Analisis  © 20 Maret 2012
PARA HASIL PENGUKURAN (%)
NO | KODESAMPEL |, eoobr g i W METODE
1 AlLOy 0,1414 0,13%4 0,1454 Atomic Absorption Spect.
2 | sotuik Fe:0, 0.4508 04551 04481
B Boscimbicaion) Na,O 07473 07729 07601 |
4 Sio; 20,0428 78,8210 812842 |
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B.3 Pengujian komposisi AAS Zeolit hasil sintesis

®

LABORATORIUM KIMIA ANALITIK

JURUSAN KIMIA FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM

UNIVERSITAS GADJAH MADA

HASIL ANALISIS

No. L 3973IMHA-KANS/12
Pengirm :  AGUS PURNOMO A.
Alamat . JI, Banjarsari, Tembalang, Semarang
Jenis sampel © Padatan (Zeolit)
Jumiah sampel ;. 1bh
Penentuan . Kadar Al dan Si
Tgl Analisis  : 24 Mei 2012
P,
NO | KODE SAMPEL | SRR . mmogxum (%) = METODE
1. Al 5775 6,007 5814 Atomic Absorption Spect.
Zeolit
2 Si 10,545 10,370 10.545
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LAMPIRAN C

SPEKTRA FOURIER TRANSFROM INFRA RED (FTIR)

C.1 Spektra Hasil Zeolit Sintesis Variasi Waktu Hidrotermal 5 jam

@ sHiMADZU
@ Lab. Kimia Organik FMIPA - UGM
15
%T | ./\\
- )
{ { ll l/-\II|
- | ‘I JI.'
o] — Al N
- || é g /1] | |I
Lores VO o
_ i: E DE" \ [
] - IR V| \‘I
] = | \
|~ % | ]
5 T\ | \ [ L) M
5 i B f
7 : \ : g \ 28 )
: \/ llll'\ | é
| \ T ] |
i & )
3 E &
1] x g ﬁg
-5 T T T T ] T T T T T T T ] T T T T T T T T T T T ] T T 1 T 1
4000 3500 3000 2500 2000 1500 1000 500
Agus Pumomo A, pelet, Mei2012 1/em
Peak Intensity Corr. Intensity | Base (H) Base (L) Area Corr. Area
1 3009 158 1.967 316.33 29318 38837 3378
2 331.76 131 4715 339.47 31633 34 657 6.985
3 432.05 3586 3.118 44749 37033 59.103 5.888
4 663.51 6.065 2825 676.94 5555 124.08 294
5 732.95 5907 2792 794 67 71752 30.168 3059
6 1979.84 1444 11.317 1334.74 30239 622793 144726
7 145047 5585 5528 1536.34 134246 2015 18.447
3 1656.73 8.077 2072 1759.08 1550.77 216413 9432
9 184395 10.083 0.049 1851.66 18208 30587 0.005
10 1897.95 9926 0.031 1905.67 1867.09 38582 0.037
11 195196 93 0,035 1959.68 191339 16609 0.067
12 2044 54 981 0011 205998 201368 46659 0.015
13 7337 72 9232 0323 36316 7206 57 148317 0238
14 2368 59 8724 0.701 239173 235316 4021 0.641
15 344872 2118 4945 372641 239945 1832567 369,693
16 374962 5957 0.443 3768.19 373419 65.129 0721
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D.1 Difraktogram Serbuk Geothermal sebelum kalsinasi

Group Name
Data Name
File Name
Sample Name

* % %k

LAMPIRAN D

DIFRAKTOGRAM X-RAY DIFFRACTION (XRD)

Data 2012

Basic Data Process

: Agus Purnomo Adi-10
: Agus Purnomo Adi-10.PKR

Sebelum kalsinasi
Sebelum kalsinasi

Comment
# Strongest 3 peaks
no. peak 2Theta
no. (deg)
1 35 22.0600
2 36 22.4400
3 38 23.1800
# Peak Data List
peak 2Theta
no. (deqg)
1 3.4300
2 4.2450
3 5.3500
4 6.1160
5 6.6014
6 7.2400
7 7.5000
8 7.6600
9 8.1800
10 8.6200
Tl 9.3800
12 9.8600
13 10.2200
14 10.6600
15 11.2400
16 12.0200
17 12.5600
18 13.2650
19 13.6950
20 14.1750
21 14.5275
22 14.9533
23 15.4583
24 16.0941
25 16.5750
26 16.9366
277, 17.4595
28 17.9750
29 18.5095
30 19.2800
31 19.9200
32 20.2200
33 21.0800
34 21.7000
35 22.0600
36 22.4400
37 23.0000
38 23.1800
39 23.6800
40 24.2200
41 25.1200
42 25.5400
43 26.0000
44 26.4100
45 27.1375
46 27.4800
47 28.0800

FHHERERREREPBRENDN
cCoOHKHENWBOOW

WWWWWWWWWWWWh DDLU UUINIUION OO O ~J ~J~J 0o

d

(A)

4.02618
3.95885
3.83411

(

A)

.73850
.79860
.50504
.43947
.37879
.20009
17772
.53207
.80011

24979

.42095
.96338
.64844
.29243
.86580
.35707
.04195
166923
.46078
.24306
.09236
.91982
il 2195
.50268
.34410
.23081

07531

.93090
.78970
.59999
.45362
.38821
.21109
.09215
.02618
.95885
.86371
.83411
.75428
.67178
.54223
.48492
.42430
.37206
.28329
.24315
.17520

/31

100
92
89

L/ EL
13

1
10
18
23
34
38
49
59
19
82
79
73
66
56
38
28
23
18

10
13

13
18
15
46
51
63
87
82
100
92
80
89
80
70
48
38
25
28
31
25
25

* Kk Kk

FWHM
(deg)
0.00000
0.00000
0.00000

FWHM

(deg)
0.
0.19000
.26000
.03200
«11710
.00000
.00000
.00000
.00000
.00000
.00000

COO0OOOHOOOOOOOOOOOODDODODOOO0O0O0OO0O0OOOOOOOOOOO0OOOOOO

26000

00000

.00000
.00000
.00000
.64000
.64000
.33000
.19000
.15000
.05500
.10670
.05670
.04170
.09000
.07330
.11100
.13000

21100

.28000
.48000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.15200
.00000
.00000
.00000
.46000
.47500
0.00000
0.00000

Intensity
(Counts)
71
65
63

Intensity
(Counts)

Integrated Int
(Counts)

0
0

Integrated Int
(Counts)
2217
65
119
20
195

QOO OOOCOOOO

-
\te}
(o)}
~

789
325
179
122
37
39
14
22
59
16
99
149
235
624
1070

oOoococoocoo

2920

567
562
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2Theta
(deg)

28.
29.
29.
.2700
.9733
.6400

6200
1000
7183

0850

.2316
.9900
.4900
.8350
.2933
.7305
.1260
.5650
.1383
.8800
.3715
.7160
.3550
.7533
.1350
.6166
.1366
.7550
.3250
.1450
.8300
.3200
.5600
.2083
.8200
.9600
.8350
.9600
.4066
.0700
.0566-
.1150
.0000
.5600
.0850
.7400
.7000
.5250
.0000
.6533
.1050
.3900
.4466
.8200
.4633
.2000
.6200
-2233 -
.6800
.2050
.8550
.1200
.6150
.0066
.5100

NWww

F*HFJPJHPAFJP‘HPAFJh*HPdFJHFJPJHPAFJHPAFJHPAPJHPAFﬂMboh)Nroh)NEOh)Ntoh)NPQR)Nroh)erhJerh)Nboh)N

d

.11650
.06618
.00378
.95028
.88487
.82559

78740

.77506.
.71298
.67361
.64713
.61279
.58090
.55274
.52223
.48352
.43526
.40398
.38318

34493

.32174
.29997
.27311
.24486
.21221
.18300
.14241

10971

.08698
.07604
.04708
.02056
.97306
.93821
.89534
.87889
.85503
.82076
.78551
«T5719
.73978
.72380
.70433
.67666
.65369
.64078
.62340
.61163
.60430
57779
.56866
+55322
.53596
.52632
.51272
.50261
.49118
.47731
.47175
.46148
.45348
.44335

=

[y

[
WO ™ WWEB S WD W-J

=

=

=

N = =
\lomc\l—lwoooo»a;—-\lmwoomwoomoommw\l\lb

=

.

.

Intensity
(Counts)

=
N

=

Uw\J».uuuomoxwcocn-bLomm\ommm.h.bwmmwmm.&momww-&wmmwmwmmmw\)\l

Integrated Int
(Counts)
626
263
351,
231
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peak 2Theta
no. (deg)

110 65.2367
111 65.6600
112 66.3100
113 66.6850
114 67.2950
115 67.7500
116 68.4533
117 68.8000
118 69.1800
119 69.5666

ke

File Name
Sample Name
Date & Time

d
(A7)
1.42902
1.42083
1.40847
1.40146
1.39023
1.38199
1.36950
1.36344
1.35688
1.35028

Multi Plot

13
7
14
3
11

ek

: Data 2012\Agus Purnomo Adi-10
: Sebelum kalsinasi
: 06-13-12 11:28:05

Comment :

FWHM
(deg)
0.22000
0.04000
0.18000
0.05000
0.09000
0.22000
0.14670
0.18000
0.10000
0.22670

Sebelum kalsinasi

Intensity
(Counts)

Integrated
(Counts)
107

=
ONOUTOd WO W
=
[ay
[y

Condition
X-ray Tube : Cu(1.54060 A) Voltage : 40.0 kV Current : 30.0 mA
Scan Range : 3.0000 <-> 70.0000 deg Step Size : 0.0200 deg
Count Time : 0.24 sec Slit DS : 1.00 deg SS : 1.00 deg RS : 0.30 mm
# == = T [Group:Data 2012, Data:Agus Purnomo Adi-10] Sebelum kals
g
800
;L.r\,.\
/ “
00 W \
w“
YT ~
".J : \ V«fﬂ
v Y/
7/ N
/ 7
100 f
At
Y
{ = 0
1 N
LU
VN,
00 "N
MMAMA A
e AP I nsisan
0 T T T
10 7 n
Intensity
1000
Experimental pattern: (sebekum kalsinasi. txt)
950 4
900
850
800 4
750
700 4
8504
00
5504
500
450
400
350
300
250 1
200
150
1004
50
T T T T T T T T T T T T T 1
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00
2theta

Cu-al (1.540593 A)
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D.2 Difraktogram Serbuk Geothermal setelah kalsinasi

*** Basic Data Process ***

Group Name :
Data Name
File Name
Sample Name
Comment

# Strongest 3
no. peak
no.
1 22
2 21
3 20

# Peak Data L
peak
no.

NS
WNHOWVOJIONUTB WN

Data 2012

Agus Purnomo Adi-11

Agus Purnomo Adi-11.PKR
Setelah kalsinasi
Setelah kalsinasi

peaks
2Theta
(deg)
21.9100
21.2000
20.8800

ist
2Theta
(deg)
6.3800
7.3600
8.1800
8.7600
9.5800
10.0000
10.7000
11.1400
12.2000
12.7200
13.4000
13.8800
14.6460
16.2260
17.7633
18.2200
18.7000
19.1200
19.8600
20.8800
21.2000
21.9100
22.8600
23.2600
24.1600
24.6400
25.0000
26.6225
27.6183
28.1516
29.7475
32.2816
36.1750
36.9100
38.2750
39.0300
40.0566
42.0500
43.5150
44.8433
46.6500
47.1766
49.3116
51.2650
53.3200
54.3966
56.2500

FREREFREREFEFLMDVDNNNNONNONNONNNOOOOWWOWOWWASLSDABRDUONG O OO0

d

(A)

4.05340
4.18752
4.25097

d

(A)

13.84255
12.
10.
10.
.22472
.83820

00144
80011
08629

26152
93618

.24892
-95373
.60234

37508

.04333
.45825

98918

.86514
.74133
.63812
.46693
.25097
.18752
.05340
.88706
.82111
.68076
.61014
.55896
.34563
22722
.16728
.00090
.77088
.48108
.43335
.34965
.30592
.24915
.14703
.07808
.01956
.94547
.92497
.84651
.78064
71676
.68529
.63408

/11

100
44
40

I/11

100

W WWHs WU WDHUTSWWD S DU S®

FWHM
(deg)

0.72000
0.00000
0.00000

FWHM
(deg)
0.20000
0.86000
0.00000
0.00000
0.00000
.00000
.00000
.00000
.00000
.77340
.40000
.16000
.26800
.05200
.14670
.12000
.52000
.00000
.08000
.00000
.00000
.72000
.00000
.93000
.00000
.28000
.36000
.34500
.10330
.28330
.11500
.26330
.51000
.10000
.19000
.14000
.11330
.06000
.37000
.36670
.10000
.12670
.20330
.25000
.20000
.15330
.14000

[ejejejojelofofoflofofojofofooloolofofolololoNololololol TlolololololoNoNoNoloNo ol o)

Intensity
(Counts)
250
110
101

Intensity
(Counts)

10
37
59
69
75
78
70
55
47
34
26
17
13
10
1%
21
41
46
100
101
110
250
71
52
35
30
21
10
12
11
10
11
33
8
10
12

Integrated Ii
(Counts)
11310
0
0

Integrated I
(Counts)
130
2556

[eNeololololoNo)

1463

242
271
57
122
230
1345

6998

11310
2711

789
533
233

87
249
146
186
934

56
146
130
134

33
259
286

60

67
154
108
155
101

62
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peak 2Theta d I/11 FWHM Intensity Integrated Int

no. (deg) (A) (deg) (Counts) (Counts)
48 56.8266 1.61886 5 0.17330 13 153
49 57.3100 1.60635 4 0.18000 11 147
50 57.6900 1.59667 4 0.18000 10 95
51 58.1316 1.58559 5 0.15670 13 122
52 59.4550 1.55341 97 0.19000 12 133
53 60.3550 1.53238 3 0.23000 8 131
54 62.0400 1.49475 4 0.20000 11 198
55 62.5875 1.48298 4 0.26500 10 120
56 62.9666 1.47496 4 017330 11 99
57 64.3200 1.44716 4 0.20000 10 166
58 65.0100 1.43345 4 0.54000 10 224

* 59 65.3200 1.42740 4 0.08000 9 84
60 67.7950 1.38119 3 0.21000 8 134

! Multi Plot ***

File Name : Data 2012\Agus Purnomo Adi-11

Sample Name : Setelah kalsinasi Comment : Setelah kalsinasi

Date & Time : 06-13-12 10:30:27

Condition
X-ray Tube : Cu(l1.54060 A) Voltage : 40.0 kV Current : 30.0 mA
Scan Range : 3.0000 <-> 70.0000 deg Step Size : 0.0200 deg
Count Time : 0.24 sec Slit DS : 1.00 deg SS : 1.00 deg RS : 0.30 mm

W —_—

0 - TGroup:Data 2012, Data:Agus Purnomo Adi-11] Setelsh kalsinasi

Theta-2Thota (deg)

Intensity
1000

Experimental pattern: (sesudah kalsinasi. txt)
950

900 A
8504
800
7350 1
7004
650
200+
550
5001
450
4004
3501
300 4
2501
200
150 4
100

504

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00
Cukal (1.540598 A) 2theta



D.3 Difraktogram Zeolit Hasil Sintesis pada Variasi Suhu Hidrotermal 100°C.

**%* Basic Data Process ***

Group Name : Data 2012

Data Name : Agus Purnomo Adi
File Name : Agus Purnomo Adi.PKR
Sample Name : Zeolit

Comment : Zeolit

# Strongest 3 peaks

no. peak 2Theta d T/I1 FWHM Intensity Integrated Int
no. (deg) (A) (deqg) (Counts) (Counts)
1 8 24.5270 3.62651 100 0.23990 1962 26545
2 1.5 34.9533 2.56496 43 0.23190 849 11680
3 3 14.0919 6.27969 42 0.24380 828 11797
# Peak Data List
peak 2Theta d I/I1 FWHM Intensity Integrated Int
no. (deg) (A) (deg) (Counts) (Counts)
2 127239 6.95160 9 0.26790 177 3113
2 13.6800 6.46783 3 0.16720 60 1242
3 14.0919 6.27969 42 0.24380 828 11797
4 19.9807 4.44022 5 0.26320 99 1580
5 22.1167 4.01598 24 0.24160 471 6046
6 22.4200 3.96234 4 0.16800 78 1304
7 24.2200 367178 9 0.15340 181 2758
8 24.5270 3.62651 100 0.23990 1962 26545
9 28.3400 3.14665 3 0.17200 62 674
10 28.6171 3.11681 8 0.33700 161 2422
11 30.1577 2.96101 3 0.14960 65 736
12 31.4800 2.83958 12 0.24180 241 3668
13 31.8244 2.80963 35 0.24950 679 9347
14 34.1123 2.62624 3 0.19810 67 1218
15 34.9533 2.56496 43 0.23190 849 11680
16 35.3600 2.53638 3 0.10660 66 906
17 37.8782 237335 10 0.26170 204 3292
18 38.7889 2.31969 10 0.23790 194 2854
19 43.1568 2.09449 37 0.26710 735 11871
20 47.0186 1.93107 3 0.25730 60 1059
21 50.2511 1.81416 9 0.24230 1:7.1: 2817
22 52.4569 1.74295 15 0.27230 299 4928
23 54.3609 1.68632 4 0.16990 80 1043
24 58.7008 1.57156 12 0.26340 229 3721
25 60.7090 1.52429 13 0.28080 249 4330
26 62.6269 1.48215 9 0.26880 186 3012
27 64.5672 1.44221 6 0.25440 121 2220
28 68.3155 1..37193 6 0.28450 113 1927
29 70.1687 1.34016 8 0.28750 165 2865
30 79.0642 121019 7 0.29640 131 2314



*%%  Multi Plot %%

File Name : Data 2012\Agus Purnomo Adi

Sample Name : Zeolit Comment : Zeolit
Date & Time : 05-29-12 12:07:26

Condition

X-ray Tube : Cu(1.54060 A) Voltage : 40.0 kV Current : 30.0 mA
Scan Range : 3.0000 <-> 80.0000 deg Step Size : 0.0200 deg
Count Time : 0.24 sec Slit DS : 1.00 deg SS : 1.00 deg RS : 0.30 mm

4000

[Group:Data 2012, Data:Agus Purnomo Adi] {

(Counts)

3000 -

2000 -

1000




D.4 Difraktogram Zeolit Hasil Sintesis pada Variasi Suhu Hidrotermal 110°C

*#+ Basic Data Process ***

Group Name @ Data 2012
Data Name : Agus Purnomo Adi-14
File Name : Agus Purnomo Adi-14.PKR
Sanple Naxe : 110°C 5 jam
Comment : 110°'C 5 jam
t Strongest 3 peaks
no, peak ZTheta d l{g}? FNHM Intensity Integrated Int
no. {deg) (A) . (dag) (Counts) (Counts)
1 23 24.6017 hefser 100  0.52600 379 10416
2 12 14,1424 6.25738 53 0.6315%0 201 6102
3 34 34.9978 2.%6180 53 0.58430 188 6177
§ Poak Data List
peak  2Theta d I/I1 ENHNM Intensity Integrated Int
no. (deq) (A) |deg) {Counts) (Counts)
1 5.0800 17.38165 3 0.16000 11 156
2 i;}ﬁﬂ% 16.47427 3 0.30000 12 320
3 kz.:%%u 11.65360 3 0,28000 12 29%
- 8.1 10.82653 a 0.80000 14 472
5 9.2200 9.58408 ] 1.04000 29 999
[ 9.4800 9.32180 8 0.00000 30 0
7 10.1000 8.75092 9 0.00000 33 0
] 10.6800 8.27695 9 0.00000 35 0
9 11.5%400 7.66198 11 0.00000 42 0
10 12.0600 7.33276 10 0.00000 38 0
11 12.7000 £.96463 22 0.68000 83 4125
12 14.1424 6.25738 53 0.63150 201 6102
13 14.68600 5.95678 15 0.96000 56 2929
14 15,5800 5.68308 9 0,00000 kL) 0
15 16.3000 5.432363 7 0.00000 28 0
16 16,7600 5.28552 7 0,74000 27 1079
17 17.7000 5.00688 5 0.44000 19 352
18 17.9800 4.92954 B 0.56000 17 668
19 ,20,0110 4.4335%7 6 0.55%800 22 787
20 22.2140 3,.96861 27 0.46800 103 2755
21 22.%400 3.87368 5 0.26000 18 395
22 23.6200 3.76368 1 0.24000 17 447
23 24.6017 31.61567 160 0.52600 379 10416
24 25,2200 3.52841 -7 0.39200 19 1439
25 25.6800 3.46624 R 0.50000 16 598
26 27.2633 3.26843 3 0.16870 11 163
27 27.9200 3.19303 3 0.12000 13 168
28 28,6008 3.11855 12 0.55170 46 1357
29 30,1800 2.95887 9 0.52000 kL 1241
30 31.7700 2.81432 40 0.74000 151 6395
31 33.1600 2.69946 7 0.60000 26 1218
12 33,7000 2.65742 1 0.00000 17 o
33 34.2600 2.61826 12 0.54660 16 1638
34 34.9978 2.56180 53 0.58430 199 6177
a5 37.9%08 2.36657 16 0.56830 62 1569
36 38.8050 2.31877 i2 0.57000 44 1403
37 41.5600 2.17120 5 0.28000 14 336
38 42.4000 2.13011 3 0.28000 11 293
39 43.1811 2.0931) 4 0.54230 177 5088
40 43.9000 2.06074 4 0.26000 15 i7e
41 47.1133 1.92711 6 0.21330 22 402
42 48,2233 1.88561 4 0.31330 17 419
43 49.6800 1.83367 4 0.49340 14 428
44 50.3600 1.81050 11 0.52000 41 1173
4% 52.4700 1.74255% 21 0.64000 81 2475
a6 53.0200 1.,72%76 3 0.26000 11 354
47 54.3650 1.68620 4 0.2%000 17 368
48 58.7133 1.5T126 15 0.57330 55 1882
15 60,7733 1.52284 17 0.53330 id 1656
50 a1. 2200 1.5%1279 q 0. 30000 17 320
51 E2. 6170 L.48236 13 0, 57400 51 1831
52 3. 9600 1.45443 4 0. 26 EED 14 202
53 &4.5100 1.44335 | 0. 78000 34 1473
54 68. 34486 1.371348 T 0.45330 Z5 TES
55 69, 9800 1.34331 T 0.5&000 27 449
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ek Multi Plat %
File Wame : Data 2012\Agus Purnomo Adi-14
Zample Wame : 110'C 5 jam Comment 110'C 5 jam
Date & Time : 0§-13-12 14:27:086
Conditicn
X-ray Tube : Cu(l.54060 A) Voltage 40,0 kV Current : 30.0 mA
Scan Bange : 3.0000 <-> 70,0000 deg Step Size 0.0200 deg
Count Time : (.24 sec 31lit D3 1.00 deg 355 1.00 deg RS 0,30 mm
: 1 Ter i Cata 3073, TAEATaeis PEeioRs RAL-14] L1072 § s
i
" i
0] ‘| |
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[l | ]
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o W f e
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D.5 Difraktogram Zeolit Hasil Sintesis pada Variasi Suhu Hidrotermal 120°C.

xx% BaSic Data Process ***

Group Name : Data 2012
Data Name : Agus Purnomo Adi-15
File Name : Agus Purnomo Adi-15.PKR
Sample Name : 120'C 5 jam
Comment + 120'C 5 jam
# Strongest 3 peaks
no. peak 2Theta d 1/11 FWHM Intensity Integrated Int
no. (deg) (A) (deg) (Counts) (Counts)
1 22 24.6821 3.60407 100 0.54970 481 13736
2 10 14.2614 6.20543 56 0.53880 271 9911
3 32 35.0421 2.55866 49 0.54830 235 6270
# Peak Data List
peak 2Theta d I/11 FWHM Intensity Integrated Int
no. (deg) (A) (deg) (Counts) (Count’s)
1 7.7600 11.38368 4 0.68000 17 809
2 8.8800 9.95026 6 1.16000 28 1228
3 9.2600 9.54277 7 0.00000 32 0
4 9.8800 8.94528 9 0.00000 44 0
o) 10.5600 8.37073 8 0.00000 40 0
6 11.1400 7.93618 8 0.00000 38 0
7 12.0200 7.35707 9 0.00000 42 0
8 12.9300 6.84126 21 0.70000 102 4367
9 13.4800 6.56334 12 0.00000 59 0
10 14.2614 6.20543 56 0.53880 271 9911
154 15.2800 5.79398 8 0.00000 38 0
12 15.8400 5.59038 5 0.44000 24 1114
13 16.4600 5.38118 5 0.36000 23 737
14 17.0000 5.21144 5 0.00000 22 0
15 17.4200 5.08673 4 0.60000 20 604
16 18.0100 4.92140 4 0.58000 19 427
3 B | 18.4400 4.80759 3 0.32000 16 387
18 20.1750 4.39790 5 0.45000 22 845
19 21.7400 4.08471 4 0.32000 19 485
20 22.2940 3.98444 26 0.54000 125 3614
21 23.7000 3275115 7 0.48000 34 1634
22 24.6821 3.60407 100 0.54970 481 13736
23 25.5200 3.48761 9 0.50000 41 2043
24 25.8800 3.43991 5 0.16000 22 288
285 275715 3.23190 4 0.28500 18 348
26 28.7425 3.10350 8 0.50500 39 1177
21 30.4900 2.92949 4 0.29000 20 376
28 31.8585 2.80670 29 0.82700 141 5140
28 32.7400 2,713312 9 1.24000 45 2917
30 33.6800 2.65896 6 0.00000 30 0
31 34.3800 2.60640 10 0.67000 47 2105
32 35.0421 2.55866 49 0.54830 235 6270
33 35.7400 2.51028 5 0.16000 23 479
34 38.0425 2.36347 12 0.65500 58 2006
35 38.8400 2.31676 11 0.48000 54 1486
36 40.2691 2.23777 4 0.48830 18 559
37 41.6883 2.16481 6 0.39670 29 584
38 42.5000 2129533 3 0.26660 16 380
39 43.2086 2.09210 40 0.61280 193 5991
40 44.0400 2.05452 4 0.47000 20 779
41 50.3533 1.81072 6 0.53330 29 962
42 52.4833 1.74214 15 0.75330 13 3094
43 55.8666 1.64438 3 0.57330 16 767
44 58.6675 1.57237 12 0.66500 56 2235
45 60.7500 1.52336 11 0.66000 51 1715
46 62.5700 1.48336 8 0.74000 40 1623
47 64.4233 1.44508 6 0.59330 30 952
peak 2Theta d I/I1 FWHM Intensity Integrated Int
no - g (A (deg) |Counts] ({Counts]
48 68,4000 1.37044 4 0.44000 19 492

49 69.8800 1.3449% 8 0.45340 38 -Lig)



wkE Multi Plot *hE

File Hame : Data 2012\Agus Purnomo Adi-15
Sample Name : 120'C 5 jam Comment : 120'C 5 jam
Date & Time : 06-13-12 13:48:18
Conditlien
A=ray Tube : Cu(l.34060 &) Voltage : 40.0 kv  Current : 30.0 mh
gcan Range : 31.0000 <-> 70.0000 deg  Step Size : 0.0200 deg
Count Time : 0.24 sec slit DS : 1.00 deg 85 : 1.00 deg RS : 0.30 m
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D.6 Multiplot

RN Multi Plot ***
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LAMPIRAN E

DATA JCDPS ZEOLIT A DAN SODALIT

E.1 ZEOLIT A (31-1269)

t@ PDF # 311269, Wavelength = 1.54056

311269 Cuality: |

CAS Mumber:

Maolecular Weight: 000
Yolume[CD): 152053

MNal2 a2 52048 -xH20
Sodium Alurminurm Silicate Hydrate
Ref: Sieber, "W, Meier, Helv. Chim. Acta, 57, 1533 [1974]

93

=10l x|

D Din; h
SG =2
Cell Pararneters: @ %
a 1290 b c1054 | 2 £
& B ¥ E +
S5/F0OM: F30=17[0.026, B7) @
I/l
Fad: Cuk.a
Lambds: 1.5418 i
Filter: 2
d-=p: Guinier 7.951
11.573
13761
15.841
17967
18.6E5
21.029
21.781
22688
23205
23881
25,288

=t
[i]
| H | H | ‘ i
[Nl el
1 1 1 1 1
10 20 30 40 50 2st
ink-f h k| ) ink-f h k| ) int-f
9 1 00 |26E3R 14 1 0 3 [38644 1
45 1 0 1 [27.055 95 21 2 (40283 1
g 1 1 0 |27 628 m 220 (41206 [
13 2 00 (28794 FE 21 0 141988 25
2 201 30032 20 31 1 (42960 3]
YO 1 0 2 (32018 20 4 0 0 (4733 =}
11 21 0 (33152 O 4 0 1 [48157 E
201 1 2 334597 a0 31 2 (48485 5
B0 21 1 (34008 40 0 0 4 (49554 2
0 20 2 (36010 2 032 1 |50344 3
80 3 00 |3B3RY 16 4 0 2
2 00 3 |33k 4 410

Eo T IR =y R S o I R .

[ R m e Y P e e O

L I o L I B O O T R I




E.2 SODALITE (11-0401)

L@ PDF 110401, Wavelength = 1.54056

11-0401 Quiality: Mad 435i3012(0H)
CAS Mumber: Sodium Aluminum Silicate Hydroxide
Molecular Weight: 455,16 Fef: Borchert, Keidel, Beitr. Mineral. Petrogr., 1.1 [1947]

Yolume[CD]  £92.81

Dw 2216 Dm g

5.G.: P43n [218) ==

Cell Parameters: = 8

a 8874 b C =E ]

o B v Et -

s raemesen | =2 | L UL L L o

I/lcor: T T T T T

Rad: Cuka 0 25 50 75 100 125 250

Lambda: 1.5418 ) ) )

Filter: 2 nt-f ok ok T 28 nt-f ok ok T 28 int-f h

d-sp: 14.091 80 1 1 0 |BEEE? 5 B 21 |86232 m B
19.951 N 20 0 |58640 a4 40 |897A m 8
22376 5 21 0 |60.7R4 n 530|912 5 B
24 502 o1 2 1 1 |B27V26 N 6 00 |9834 m 6
28.4593 5 2 2 0 |B4TVEF n e 11 |101.73 m &
.89 B0 23 1 0 |BEGS4 5 B 20 |10719 5 5
35022 a0 2 2 2 |B8.3EE an 541 111111 5 5
CFR- cic] an o321 |70357 an e 221291 510
43253 a0 4 1 1 | 72158 5 B 31 |13085 510
45 5E9 5 4 20 |734928 5 4 4 4 |13558 5 B
43157 B33 2 |73233 n 7 21 |13857 510
B0.255 an 4 2 2 |804922 5 B 4 2
h2 649 40 5 1 0 |8269 m 730

o WML M =
OoO—==raoO—= oM cO—=—=
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E.2 CRISTOBALITE (03-0267)

l.g} PDF £ 030267, Wavelength = 1.54056 - |0 ﬂ

03-0267 [Deleted) Si0z2

CAS Humber: Silicon Oxide

Malecular Weight  60.08 Ref: Thilo, 2. Krigtallogr., Kigtallgeom., Kristallphys., Eristallchem., 'IEI‘Ev;; 47 [19329]

Wolume[CD]: he

D Dimn: g

506G =2

Cell Parameters: @ %

a b c TE

G i Zx

SSFOMF = [ . ) @ | | | |

[Alcor: T T T

Rad: Fekal 0 15 30 45 &0 2°

Lambda; 1.93597 ) ) )

Filter: 2 int-f hok | 28 imtf hok L 2B intf hok |

d-ap: 18.865 40 40415 10 5a.355 20

tineral Mame: 19624 an 42 401 40 B0 024 100

Cristobalite 20984 40 43692 20 B1.737 an
21.819 100 44 832 40 B2 726 10
24.7a0 20 46788 a0 E4.E77 g0
25,304 20 43375 a0 BE.7E1 40
27420 10 50976 20 Ba423 80
28.217 a0 51.909 10 Ba.997 20b
cinkn a0 52551 20 7R B0
3241 40 53,886 a0 T2E73 B0
3589 100 55 ERG 20 73327 B0
38.268 20 57 Ba7 80




