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LAMPIRAN

Lampiran 1. Dokumentasi Preparasi Sampel

Penghalusan sampel

Larutan Ca(OH)2 Pembuatan Hidroksiapatit

Kalsinasi Hidroksiapatit
P Bubuk Hidroksiapatit
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Pengendapan Komposit Pengeringan Komposit

Penghalusan Komposit Kalsinasi Komposit

Komposit ZnO-Hidroksiapatit
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Lampiran 2. Uji Fotodegradasi Zat Warna Rhodamin B

Larutan Standar Rhodamin B Bubuk Rhodamin B

Variasi pH sebelum perombakan Variasi pH setelah perombakan

Variasi kosentrasi Setelah perombakan
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Alat UV-Vis
Setelah Perombakan

Lampiran 3. Kurva Kalibrasi dan Panjang Gelombang Maksimum
Rhodamin B

Standard Curve
023 T T T

0,035 | 1 1
10:000 20.000

¥ = 0,00604 x - 0,00391
Correlation Coefficien 2 = 0.59964




0.500 . T . , . T . ,

Abs,

0.250

0.000 A 1 L 1 A 1 L 1

400.00 600.00
nim.

No. Wavelength (nm) Abs.
1 729.50 0.048
2 554.00 0.219

Lampiran 4. Perhitungan Larutan Standar

Larutan Induk 1000 ppm
1000 mg ~ 1000 mg

L ~ 1000 ml

Pembuatan larutan 100 ppm
M1xV1=M2xV2

:1000% X V1= 100% X 500 ml

=1000 x V1 = 50000

50000
V1=
1000

=50 mL

800.00
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Pembuatan larutan 80 ppm
M1xV1=M2xV2

:100% X V1= 80% X 150 ml

=100 x V1 = 12000

120000
100

V1=

=120 mL

Pembuatan larutan 60 ppm
M1xV1=M2xV2

:100% X V1= 60% x 150 ml

=100 x V1 = 9000

vi=22_ g9 mL
100

Pembuatan larutan 40 ppm
Ml xV1=M2xV2

—100 Ix V1= 40 9 x 150 ml

=100 x V1 = 6000

vi=22_60mL
100

Pembuatan larutan 20 ppm
Ml xV1=M2 x V2

—100 Ix V1= 20 9 x 150 ml

=100 x V1 = 3000

V1= 3000_30 L
100



Lampiran 5. Perhitungan Efisiensi

Data perombakan pada variasi pH

pH Abs. Awal Abs. Akhir Efisiensi (%)
4 |1,668 0,242 85,49
7 11,720 0,194 88,72
9 ]1,630 0,131 91,96

Data Perombakan Pada Variasi Kosentrasi Rhodamin B

Kosentrasi (ppm) | Abs. Awal Abs. Akhir Efisiensi (%)
20 0,550 0,021 96,18
40 0,837 0,042 94,98
60 1,089 0,067 93,84
80 1,347 0,095 92,94
100 1,630 0,131 91,96

Data Perombakan Pada Variasi Massa Komposit Zno-Hidroksiapatit

Massa (gram) Abs. Awal Abs. Akhir Efisiensi (%)
1 0,550 0,021 96,18
15 0,550 0,001 99,81
2 0,550 0,011 97,91

Lampiran 6. Uji Tosksisitas Hasil Perombakan Rhodamin B




Data Perkecambahan
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Hari Ke Blanko RHB1 RHBO
1 0 0 0
2 4 2 0
3 7 5 0
4 9 7 1
5 12 11 2

Perhitungan:

Tingkat Perkecambahan =

Y%perkecambahan uji

Y%perkecambahan blanko

Tingkat Perkecambahan Pada Rhodamin B Hasil Fotodegradasi (RHB1)
0,
Hari ke-1 = — x 100=0 %
0%

10%

20%
26%

35%
38%

45%
55%

60%

Hari ke-2 =

Hari ke-3 =

Hari ke-4 =

Hari ke-5 =

x 100 =50 %

x100=74 %

x 100 = 84 %

x 100 =92 %

Tingkat Perkecambahan Pada Rhodamin B Tanpa Fotodegradasi (RHBO)
0,
Hari ke-1 = — x 100 = 0 %
0%

0%
20%

0%
35%

5%
45%
10%

60%

Hari ke-2 =

Hari ke-3 =

Hari ke-4 =

Hari ke-5 =

x100=0%

x100=0%

x100=11%

X 100 =16 %
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Lampiran 7. Karakterisasi XRD ZnO, Hidroksiapatit, dan Komposit ZnO-

Hidroksiapatit

Anchor Scan Parameters

Dataset Mame:

File: narme:

Sample [dentification:
Carmment:

Measuement Date / Time:

Ch36

E:<Pert Datan2024%WULYS03 Jul 245CH3ENCE3E. xrdml

Ch36

Theta (10-30)

Configuration=5tage Flat Samples, Owner=lJzer-1, Creation date=3/15/2003 2:20:30 PM
Goniometer=P/3060/60 (ThetasT heta); Minimum step size 2Theta0.001; Minimum step size
Omega:0.001

Sample stage=P'w 3071 /mx Eracket

Diffractometer spstem=+<FERT-PRO

Measurement program=Theta [10:90), Dwner=User-1, Creation date=1/25/2018 8:53:22 Ak
0.02 degpermin 46 min

74372024 11410 PM

Operator: State Univ of kMalang
Raw Daa Ongin: ARD meazurement [*=ROML)
Scan fuis Gonio
Start Position [*2Th.]: 10.0100
End Position [*2Th.]: 83.3300
Step Size [2Th.]: 0.0200
Scan Step Time [=]: 0.7000
Scan Type: Continuous
Offzet [2Th.]: 0.0000
Divergence Sht Type: Fined
Divergence Sht Size []: 08570
Specirmen Length [mm]: 10.00
Receiving Slit Size [mm]: 01000
M eazuement Temperature [*C): 2500
Arode Material: Cu
K-Alphal [A]: 1.54060
K-Alpha? [A]: 1.54443
K-Beta[&]: 1.39225
K-A2 /KA1 Ratio: 0.50000
Genergor Settings: 30 md, 40 kW
Diffractometer Type: 0000000011 063758
Diffractometer Number: 1]
Goniometer Radius [mm]: 240.00
Diist. Focus-Diverg. Shit [rmm]: 91.00
Incidert Beam Monochromator: Mo
Spinning: Mo
Graphics
¥ 1 ¥ T 1wy oy ' ¥ ¥
Conk |
EE3
100
w0
! T T T T T T
20 ] @ 50 1] 10 @
Pl lon [ 2The ] oppe 1 & 15

Peak List

10f2



Pos.[*2Th.] Height[cta] FWHM[®Z2Th.] d—spacing[i] RFel.Int.[%]
31.8831 1829.69 0.2362 2.80692 62.37
34,5297 1153.65 0.1771 2.59759 39.33
36.3659 2933.55 0.1771 2.47054 100.00
47,6444 692.08 0.1181 1.90873 23.59
56,6905 977.28 0.1440 1.62242 33.31
56.8830 428,50 0.07z0 1.62141 14,61
62.9556 799.02 0.1a680 1.47519 27.24
£3.1396 395.01 0.0960 1.474939 13.47
66,4663 131.38 0.19z0 1.40553 4.48
68.0430 639.06 0.1440 1.37675 21.78
68.2160 398.25 0.1440 1.37710 13.58
£2.1718 348.14 0.1200 1.35702 11.87
7Z.6522 53.1z 0.1440 1.30035 1.81
77.0371 113.16 0.1440 1.23690 3.86
77.30858 53.69 0.1440 1.23633 1.83
81.4671 42,55 0.19z20 1.18046 1.45
£9.6514 219.23 0.1440 1.09241 7.47

Document History

Inzert Measurement:

- File name: = "CH36. «rdrl"

- Modification time = "7/5/2024 1:14:57 P"
- Modification editor = "State Univ of Malang'

D efault properties:

- Measrement step aris = "Mone"

- Intemnd wavelengths used from anode material: Copper (Cu)
- Origind K-alphal wavelength = "1.54060"

- Used Kaalphal wavelength = *1.54060"

- Origind K-alphaZ wavelength = "1 54443"

- Uzed KatlphaZ wavelength = *1.54443"

- Origind K-Beta wavelength = "1 .39225"

- Uszed K-Beta wavelenath = "1.39225"

- Diist. focus to div. =lit = "91.00000"

- Iradisted length = "10.00000"

- Spinner uged = "MHao"

- Linear detectar made = "None"

- Length lingar detectar = 2"

- Step awis walue = "0.00000"

- Dffzet="0.00000"

- Sampk length = "10.00000"

- Modification time = ""7./5/2024 1:14:57 "
- Modification editor = "State Univ of Malang'

SearchPeaks:

- Minimum sighificance = *2.00"

- Minirmum tip width = "0.01"

- M awimum tip width ="1.00"

- Peak baze width = "2.00"

- Method = "'Top of smoothed peak”

- Modification time = "4./17/2017 8:55:53 AM"
- Modification editor = "State Univ of Malang'

20f2
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Anchor Scan Parameters

D ataset Mame:

File: hame:

Sample |dentification:
Carnrnet:

Meazurement Date ¢ Time:

C546
E:ePert Datah 20244 UL S04 Jul 245054650546 mrdml

Theta [10-30)

Configuration=5tage Flat Samples, Dwner=Uzer-1, Creation date=3/15/2009 2:20:30 P
Goniometer=Fw3080/60 [T heta Theta); Minimum step size 2Theta0.0070; Minimum step size
Omega:0.001

Sample stage=PW3071 /4 Bracket

Diffractometer spstem=+PERT-PRO

Measurement program=T heta (10-:90), Owner=User-1, Creation date=1/25/20182 8:59:22 &M
0.02 degpermin 46 min

74472024 210046 PM

Operator: State Univ of Malang
Fiaw D aka Origin: HRD meazurement [*xRDML)
Scan Auis: Gonio
Start Pasition [*2Th.]: 10.0100
End Pegition [*2Th.]: 89.3300
Step Size [2Th.]: 0.0200
Scan Step Time [z]: 0.7000
Scan Type: Continuous
Offzet [2Th.]: 0.0000
Divergence Slit Type: Fixned
Divergence Slit Size [*]: 0.9570
Specimen Lenath [mm): 10.00
Fieceiving Slit Size [mm]: 01000
Meazurement Temperature ['T] 25.00
Anode Material Cu
Klphal [A] 1.54060
K-dlpha? [A] 1.54443
K-Betald]: 1.39225
K42 7 KaA1 Ratio: 0.50000
Genergtor Settings: 30 mé, 40 kY
Diffractometer Type: 0000000011083758
Diffractometer Mumber: 0
Goniometer Radius [mm]: 240.00
Dist. Focus-Diverg. Slit [ram]: 91.00
Incidert Beam Monochromataor: Mo
Spinning: Mo
Graphics
i [ R R I ST (AR T [N T S T B S
Cank
3

w0

oo

100

! T T T T T T
0 k] o 50 0 0] @
Pis on [ 2T B oppe 18 1)

Peak List
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Pos.[°2Th.]

Height [cts]

FWHM[°ZTh.]

d—spacing[i]

Rel

.Int.[%]

15. 0683 459 .80 0.39368
26,0277 72.95 0.1574
28.8443 44 .24 0.15968
31.3549 S520.99 0.1771
32,2738 114.10 0.1574
32.8339 135.49 0.1771
34,1433 127.63 0.1965
34,5190 511.72 0.1378
36,3432 1172 .30 0.0954
39,8875 39.54 0.2362
41.9314 6.83 0.3149
43.9943 13.13 0.2362
46,6581 61.24 0.1963
47. 6186 246,34 0.1151
45,5499 T3.46 0.0954
50,3590 Z5. 66 0.2362
51.0228 34,86 0.3149
52.0231 15. 66 0.2362
53.4105 27.84 0.1151
54,4602 g.19 0.62958
56,6691 374.83 0.1151
62,9464 277.89 0.0954
64,0764 25.06 0.1574
66, 4445 50. 15 0.1151
63,0316 243 .34 0.0954
69,1640 128.32 0.1378
72,7109 9.67 0.3149
75.8398 8.31 0.4723
77,0154 46.43 0.1574
51. 5499 10.34 0.8295
S1.6761 4.04 0.94435
85.0118 9.05 0.4723
§9.6756 TH.25 0.1200

Document History

Inzert Measurement:

- Filz name = "C546. srdml*
- Modification time = "7 /5/2024 1:22:10 P4"
- Modification editar = "State Univ of Malang"

Default properties:

- Measuement step axis = "Mone"

- Internd wavelengths uged from anode material: Copper [Cu)
- Origind k.-alphal wavelength = "1 .54080"

- Used K-Alphal wavelength = "1.540860"

- Origing K-Alpha2 wavelength = "1.54443"

- Usged Katlpha wavelength = ''1.54443"

- Origind K-Beta wavelength 39225"

- Used K-Beta wavelength = '1.39225"

- Digt. focus to div. it ="91.00000"

- Iradigted length = "10.00000"

- Spinner uzed = "MNa"

- Linear detector mode = "Mone"

- Length linear detector = "'2"

- Step axiz walue = "0.00000"

- Offset = "0.00000"

- Sample length = "10.00000"

- Modification time = "7/5/2024 1:22:10 PW"
- Modification editor = "State Univ of Malang"

SearchPeaks:

- Minimum significance = "2.00"
- Minimuen tip width = "0.01"

- M axirnurn tip width g

- Peak bage width = "2.00"
- Method = "'Top of smaoothed peak"

4
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Anchor Scan Parameters

Datazet Mame:

File narme:

Sample [dentification:
Comment:

Measurement Date / Time:

Operator:

Faw Data Origin:

Scan Az

Start Pogition [*2Th.]:
End Pasition [*2Th.]:
Step Size ["2Th.]
Scan Step Time [z]:
Scan Type:

Offset [2Th.]:
Divergence Slit Type:
Divergence Slit Size [°]:
Specimen Length [mm]:
Receiving Slit Size [mm]:

Measurement Temperature [T

Anode Material:

K-Alphal [A]

K-tilphaZ [A]:

K-BetalA]

K42 ¢ k41 Ratio:
Genergor Settings:
Diffractometer Type:
Diffractometer Mumber:
Goniometer Badius [mm]:

Dist. Focus-Diverg. Shit [rmm]:

Incidert Beamn Monochromator:

Spinning:

Graphics

Conk

"

L)

Y

CE47

E:%{Pert Datah 20245 ULY404 Jud 245C547ACE47 wrdml
CH47

Theta [10-90)

Configuration=5tage Flat Samples, Owner=User-1, Creation date=3/15/2003 2: 20:30 P
Goniometer=F'/3050/60 [Theta T heta); Minimurn step size 2Thetz 0,000 Mininum step size
Omega:0.001

Sample stage=P'w3071 /= Bracket

Diffractometer zyztem=xFPERT-FRO

Measurement program=Theta [10:90), Qwner=User-1, Creation date=1/25/2018 8:59.22 &M
0.02 degpermin 46 min

74442024 3:00:46 PM

State Univ of Malang

#RD meazurement [*=ROML)

Gonio

10,0100

89,9300

0.0200

0.7000

Continuous

0.0000

Fized

0.9570

10,00

01000

25.00

Cu

1.54060

154443

1.39225

050000

30 md, 40 kY

0000000011063758

a

240,00
91.00
Mo

Mo

weyy VY Ry ey YryrY Yerorr ¥ o

L

254

| H‘ Wkl ..n“al LAUNLLGN

Peak List
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Pos.[°2Th.] Height[cts] FWHM[®ZTh.]

d—spacing[i]

Rel.Int.[%]

10. 6259 1z.70
15.05358 71.50
21.8293 16.69
Z2.9215 17.43
£5.9614 107.50
28,2221 26.53
ZG.9982 61.41
31.83884 298.86
32.2932 180.53
33.0063 21z .31
34.1620 170.66
35. 5462 15.1z2
39.9150 73.34
42,1003 15.63
43,9485 16.21
45,3922 16.98
46,5152 i0o.70
45,1827 41.47
49, 5553 98.05
50. 5894 54.80
51.35833 39.80
52,1829 37.45
53.2656 44,12
54,4895 15.26
56,0046 12.45
60,2072 5.13
6l.7434 15.92
63 . 0644 33.25
64,1507 33.594
65.1645 15.99
69 . 9435 3.72
71,7485 13.57
T, 0852 11.14
TT.E115 15.31
TE.3169 12.32
O4, 5463 7.39
7. 48580 15.67
85,5372 18.21

Document History

Inzert Measurement:

- File name = "C547_ srdml”

- Modification time = "7/5/2024 1:22:41 PM"
- Modification editor = "State Univ of Malang"

D efault properties:
- Measuement step axis = "MNong'"'

o.
L3149
L3149
L2362
L1151
L1574
L1574
0984
L1574
L1151
L2362
L2362
. 19658
L1965
L1965
L1181
L1574
L1574
L1151
L2362
L2362
L3149
L2362
LATES
L2362
L7872
L2362
L2362
L3936
L3936
LATES
L2362
L3936
L2362
L2362
L2723
L2362
L2880

o e R R N s e e o e e R o s o

9446

- Internd wavelengths used from anode material: Copper [Cu)

- Origind K-Alphal wavelength = '1.54080"
- Used K-Alphal wavelength = "1.54060"

- Origind K-Alpha2 wavelength = ''1.54443"

- Used K-AlphaZ wavelength ba443"

- Origind K.-Beta wavelength = "1.39225"

- Uszed K-Beta wavelength = "'1.39225"

- Dist. facus to div. <lit = "91.00000"

- Inadigted length = "10.00000"

- Spinner used = "Ma"

- Linear detectar mods = “None"

- Lengthlinear detector = "'2"

- Step adiz walue = "0.00000"

- Offget = "0.00000"

- Sample length = "10.00000"

- Modification time = "7/6/2024 1:22:41 PM"
- Modification editor = "State Univ of Malang"

a.
20569
07156
57987
33214
16215
L0925
LB0645
LTT2ED
L7139
62471
.52561
.258687
.14635
LOB028
.29806
.94059
.885866
33951
80432
LTTREE
L5291
71980
L 65403
LB4201
.53706
LS0246
L47413
35096
.43161
34495
.31557
27a7l
23556
22087
.14609
.114585
.10354
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Z0.
100.
&0,
71.
57.
.06
.54
L23
L42

25
o6
59
53
a7
83
55
oo
41
04
i0

5.68

.69
.87
.81
e
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.53
-
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4.17

o
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L33
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