Lampiran A. Skema sel elektrolisis

- Keterangan:

1. Katode Cu
2. Anode Pb, Cu atau C

3. Larutan Elektrolit H,Cr, O,
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Lampiran B. Difraktogram hasil elektrolisis menggunakan katode tembaga

dan anode timbal

**% Basic Data Process **=

#. Data Infomation

Group Name : Standard
Data Name : ayu?2
File Name i ayu2,RAW
Sample Name : chromium
Comment :
Dake & Time : 08-31-04 09:59:20
# Measurement Condition
X-ray tube
target ¢ Cu
voltage : 40.0 (kW)
current : 30.0 {mAd)
Slits
divergence slit : 1.00 (deg)
scatter slit : 1.00 (degqg)
receiving slit : 0.30 (mm)
Scanning
drive axis : Theta-2Theta
scan range : 5.0000 - 50.0000 (degq)
scan mode : Continuous Scan
scan speed : 5.0000 (deg/min)
sampling pitch : 0.0200 (deq)
preset time : 0.24 (sec)

il Data Process Condition

Smoothing { AUTO ]
smoothing points : 27

B.G.Subtraction [ AUTO ]
sampling poinks : 27
repeat timss : 30

Kal-a2 Separate [ MANUAL ]
Kal a2 ratio : 50 (%)

Peak Search [ AUTO 1
differential points : 27
FWHM threshold : 0.050 {deq)

intensity threshold : 30 (par mil)
FWHM ratio (n-1)/n 2

System error Correction [ NO ]

Precise peak Correction [ NO ]




Group Name Standard
Data Name Ioayuz
File Name ayu2.PKR
Sample Name chromium
Comment P Cu - b

# Strongest 3 peaks

no. peak 2Theta
no. {deqg)
1 4 B8.0200
2 5 8.5200
3 6 8.9600

# Peak Data List

peak 2Theta

no. (deqg)
1 5.3400
2 6.4600
3 7.5000
4 8.0200
5 8.5200
6 8.9600
7 9.3600
8 9.7800
9 11.0200
10 11.6600
11 12.2200
12, 12.5800
13. 13.1800
14 13.6000
15 13.8800
16 15.0200
17 17.7900
18 19.7350
19 21.1666
20 22.6650
21 23.0400
22 24.4950
23 26.4700
24 27.4066
25 29.2783
26 30.0125
27 30.3000
28 - 32.1133
29  32.8075
30 33.0450
31 34.2500
32 35.8650
33 37.5100
34 38.1459
35 °  38.8633
36 39.3800
37 0 39.7400
38 40.1700
39 41.7400
10 42,6000
41 43.0950
42 43.6700
43 44.7400
44 - 45,1400
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Integrated
(Counts)
0
0
0

Integrated
{Counts)
48
2148
8817

183

124
107
450
51
46
196
62
116
45
4168
55
210
62
518
262
293
73
280
594
224
886

229

Int

Int
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peak - 2Theta d I/11 FWHM Intensity Integrated Int
no. {deqg) {A) {deg) (Counts) (Counts)
46 47.0000 1.93179 11 0.24000 15 298
47 - 47.3500 1.91833 19 0.46000 34 654
18 48.0700 1.89126 7 0.14000 12 105
419 48.4300 1.87804 16 0.36000 29 595
50 48.8400 1.86323 3 0.00000 6 0
51 49.6150 1.83592 6 0.15000 11 172
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dan anode tembaga

*** Basic Data Procesg **x%

# Data Infomation

Group Name
Data Name
File Name
Sample Name
Comment
Date & Time

ff Measurement Condition

X-ray tube
target
voltage
current
Slits
divergence slit
scatter slit
receiving slit
Scanning
drive axis
scan range
scan mode
scan speed
sampling pitch
preset time

# Data Process Condition

Smoothing
smoothing points

- B.G.Subtraction

sampling points
repeat times

- Kal-a2 Separate

Kal a2 ratio

Peak Search
differential points
FWHM threshold

intensity threshold :
. FWHM ratioc (n-1)/n :
- System error Correction

Precise peak Correction

Standard

ayu3

ayu3.RAW

crom

Cu-Cu

09-04-04 11:31:59

Cu

40.0 (kV)
30.0 (mA)
1.00 (deg)
1.00 (deg)
0.30 (mm)

Theta-2Theta
5.0000 -~ 90.0000
Continuous Scan
5.0000 {deg/min)
0.0500 (deq)
0.60 (sec)

AUTO ]
11
AUTC }
11
30

MANUAL ]

50 {%)

AUTG ]

11
0.050 (degq)
30 {(par mil)
2

NO ]
NC ]

Lampiran C. Difraktogram hasil elektrolisis menggunakan katode tembaga

(deg)

30




Group Name

SLandard

Data Name ayu3
File Name ayu3.PKR
Sample Name crom
Comment Cu-Cu
## Strongest 3 peaks
no. peak 2Theta
no. (deg)
1 5 8.5000
2 4 8.0000
3 3 7.4500
# Peak Data List
peak 2Theta
ne. {deq)
1 6.5000
2 7.0500
3 7.4500
4 8.0000
5 8.5000
6 9.0500
7 9.5000
8 9.8500
9 10.5000
10 11.2500
11 11.8500
12 12.3560
13 12.8500
14 13.3000
15 13.7500
16 14.7300
17 19.8950
18 21.4966
19 23.1833
20 23.8468
21 26.5822
22 28.9000
23 29.4081
24 32.3897
25 34.5650
26 35.4500
27 35.9734
28 37.6312
29 38.3500
30 38.8000
31 39.3980
32 40.2500
33 40.7500
34 41.3330
35 41.814¢
36 42.5500
37 43.1000
38 44.2500
39 44.7287
40 46.2000
41 46.7500
42 47.0500
43 47.5000
44 48.4262
45 48.9500
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.00000
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206
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g5
54
29
15
16
15
38
16
30
16
19
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89
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26
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Integrated Int
{Counts)
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peak

no. .

46
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{8
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53
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2Theta
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51.
b52.
52.
53.
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54,
55.
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58.
58.
59.
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6131

d
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.81589
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Lampiran D. Difraktogram hasil elektrolisis menggunakan katode tembaga

dan anode karbon

*** Basic Data Process **x*

# Data Infomation
Group Name
Data Name
File Name
Sample Name
Comment
Date & Time

#f Measurement Condition
X-ray tube
target
voltage
current
Slits
divergence slit
scatter slit
receiving slit
Scanning
drive axis
scan range
scan mode
scan speed
sampling pitch
preset time

# Data Process Condition
Smoothing
smoothing points
B.G.Subtraction
sampling points
_ repeat times
Kal-a2 Separate
. Kal a2 ratio
Peak Search
differential points
FWHM threshold

intensity threshold :

FWHM ratio (n-1)/n
‘System error Correction
Precise peak Correction

Standard

ayud

ayu4.RAW

crom

Cu-C

09-04-04 11:52:12

Cu

40.0 {kV}

30.0 (ma)

1.00 {(deg)
1.00 (degq)
0.30 (mm)

Theta-2Theta
5.0000 - 90.00600 (deg)
Continuous Scan
5.0000 (deg/min)
0.0500 (deq)
0.60 {sec)

AUTO ]

0.050 (degq)
30 (par mil)
2
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Group Name : Standard
Data Name : oayud
File Name . ayud.PKR
Sample Name : crom
Comment : Cu-C

it strongest 3 peaks
noc. peak 2Theta

ne. {deqg)
1 6 8.4500
2 5 8.10060
3 7 9.4500

# Peak Data List
peak 2Theta

no. {degqg)
- 5.3750
2 5.9260
3 6.3500
4 7.3000
5 8.1000
6 8.4500
7 9.4500
8 9.9500
9 10.4000
10 10.9500

S11 11.4500
12 11.9500
13 12.4000
14 12.8000
15 13.3000
16 13.9000
(17 15.7416
18 16.9500
149 17,1000
20 17.7500
21 18.2500
22 19,5440
23 21.1500
24 21.6394
25 22.6500
26 23.3117
27 23.9783
28 24.5500
29 25,1281
30 26.7208
31 27.8625
32 28.6719
33 29,6010
31 30.4875
35 30.9068
36 31.41835
3 32.6416
38 33.4130
39 33.9097
40 34.3583
41 35.5732
42 36.1792
43 37.9216
44 38.2824
45 38.9000

d
(A)
10.45561
10.90660
9.35132

d

(A)

.42833
.90200
-90789
.098995
.80660
.45561
.35132
.88250
-48915
.07346
.72200
-40001
.13245
. 91045
.65176
.36595
. 62510
22670
.098253
-99289
.85721
.53844
.19731
.10347
.92262
.81275
.10824
.62317
.54111
.33354
.18827
-11098
.01541
.92972
.89092
L653327
.74113
.67959
- 64147
.60800
.52167
.48081
.37073
.34921
.31332

il ol
DU M I @000 0o N WS o,

NI\)I\JI\)[\)[\JNNNMNNwwwwwwwwwﬁhs&-bdth’

I/11

100
91
78

/11

40

91
160

EENDNWWWS oy -
OoayNwULNGCLoom

o ~d =
Oy = WO U d = -0 -2

—
=

[

~N YU 0D S5y O s U

o
o OO

=
[

FWHM
(deg)
0.00000
0.00000
0.00000¢

FWHM

(deq)

.21660
.16210
.07140
. 45000
00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.goooo
.66660
.43840
.28330
.10900
.00000
.00000
.76660
.30070
.32500
.34810
.22860
.55990
42330
.20000
.29380
.34170
.07500
.14380
.32290
.22500
.25640
.25290
.61670
.14900
.17290
.21670
.29640
.39490
.18020
.38140
.53340

CDODOOOOCOOODOOOOOOOOOOOC}OO

OOODOOOOOOOOOOOOOO

35

Intensity Integrated Int

{Counts)
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Intensity
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157
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2Theta
{deg)
39.1500
39.5982
40.4000
41.5000
41.9000
42.2000
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43,2626
43.7500
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44.6500
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47.4958
48.4815
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Lampiran E. Perbandingan Harga d

Tabel 1. Perbandingan Harga d

38

Cu-Pb Cu—Cu Cu-C

dd) hk!

200 | d@) 200% | d@®) 200 | d@)
1,83 200 49,61 1,83 49,50 1,83 - -

1,87 211 48,43 1,87 48,42 1,87 48,48 1,87
2,02 110 44,74 2,02 44,72 2,02 44,65 2,02
2,07 111 43,67 2,07 - - 43,75 2,06
2,31 200 38,86 2,31 38,80 2,31 39,15 2,29




- Lampiran F. Penampakan lapisan krom pada katode

Tabel 2. Penampakan lapisan krom pada katode dengan variasi kuat arus

dengan variasi kuat arus dan anode.

dan anode.
No  Kuat Arus (A) Cu-Pb Cu—Cu Cu-C
1 0,2 Putih mengkilap, Putih mengkilap, Putih mengkilap,
melekat kuat melekat kuat melekat kuat
2 0,4 Putih mengkilap, Putih mengkilap, Putih mengkilap,
melekat kuat melekat kuat melekat kuat
3 0,6 Putih mengkilap, Putih mengkilap, Putih mengkilap,
melekat kuat melekat kuat melekat kuat
4 0,8 Putih mengkilap, Putih mengkilap, Putih mengkilap,
melekat kuat melekat kuat melekat kuat
5 1,0 Putih mengkilap, Putih mengkilap, Putih mengkilap,
melekat kuat melekat kuat melekat kuat

39




katode tembaga dan anode timbal.

dan anode timbal
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Lampiran G. Berat endapan krom hasil elektrolisis menggunakan

Tabel 3. Berat endapan krom hasil elektrolisis menggunakan katode tembaga

Arus (A) Weal; (gram) Waps (gram) (%)
0,2 0,06466 0,0009 1,3900
0,4 0,12932 0,005 3,8660
0,6 0,19398 0,0141 7,2680
0,8 0,25864 0,0218 8,4287
1,0 0,3233 0,0259 8,0100




Lampiran H. Berat endapan krom hasil elektrolisis menggunakan

katode tembaga dan anode tembaga.
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Tabel 4. Berat endapan krom hasil elektrolisis menggunakan katode tembaga
dan anode tembaga

Arus (A) Weate (gram) Wos (gram) n (%)
0,2 0,06466 0,0008 1,2372
0.4 0,12932 0,0030 2,3198
0,6 0,19398 0,0167 8,6090
0.8 0,25864 0,0137 5,2969
1,0 0,3233 0,0284 8,7840




Lampiran I. Berat endapan krom hasil elektrolisis menggunakan

katode tembaga dan anode karbon
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Tabel 5. Berat endapan krom hasil elektrolisis menggunakan katode tembaga
dan anode karbon

Arus (A) Wea (gram) Wobs (gram) 1 (%)
0,2 0,06466 0,0009 1,3960
0.4 0,12932 0,0064 4,9490
0,6 0,19398 0,0121 6,2377
0,8 0,25864 0,0226 8,7380
1,0 0,3233 0,0359 11,1042
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Lampiran J. Perhitungan berat endapan krom hasil elektrolisis.
Cara perhitungan:
Wops = berat endapan krom
= (berat katode setelah dielektrolisis) — (berat katode awal)

= W02 — WC]

Contoh perhitungan:

Berat katode setelah dielektrolisis dengan pasangan elektrode tembaga—karbon
pada arus 0,8 A, Wcy adalah 1,6147 gram dan berat katode awal, We; adaléh
1,5921 gram, Maka berat endapan krom yang diperoleh adalah:
Wobs = Wea—-We
= 1,6147 gram—1,5921 gram
= 00,0226 gram.
Perhitungan yang sama dilakukan untuk pasangan elektrode tembaga—tembaga

dan tembaga—timbal.
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Lampiran K. Perhitungan berat endapan krom secara teoritis
Cara perhitungan:
Weae = berat teoritis

eit

Contoh perhitungan:

Untuk Cr, besar nilai e adalah 8,98 x 107> g/C dan t selama 1 jam adalah 3600 s.
Maka berat teoritis untuk endapan krom hasil elektrolisis dengan pasangan
elektrode tembaga—karbon pada arus 0,8 A adalah:

Wcalc = eit

Il

898x10° g/Cx 0,8 Ax3600s

it

0,25864 gram.
Perhitungan yang sama dilakukan untuk pasangan elektrode tembaga—tembaga

dan tembaga—timbal.
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Lampiran L. Perhitungan efisiensi elektrolisis.
Cara perhitungan:

n = efisiensi elektrolisis

= %xloo%

calc

Contoh perhitungan:

Berat endapan krom hasil elektrolisis pasangan elektrode tembaga—karbon pada
arus 0,8 A, Weys adalah 0,0226 gram, Berat teoritis, Wea, adalah 0,25864 gram,
maka efisiensi elektrolisis, n adalah:

n = efisiensi elektrolisis

= o 1100%

caic

_ 00226
0,25864

x100%

= 8,7380%
Perhitungan yang sama dilakukan untuk pasangan elektrode tembaga-tembaga

dan tembaga—timbal.






