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1. Calculation 

a. Precursor MOF Cu-PTC 1:0,5 mmol 

Cu(NO3)2.3H2O 

Massa = mmol x Mr 

 = 1 mmol x 241,63 mg/mmol 

 = 241,63 mg 

Na4PTC 

Massa = mmol x Mr 

 = 0,5 mmol x 516,28 mg/mmol 
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 = 258,14 mg 

PTCDA 

Massa = mmol x Mr 

 = 1,27 mmol x 392,3 mg/mmol 

 = 500 mg 

NaOH 

Massa = mmol x Mr 

 = 8,9 mmol x 40 mg/mmol 

 = 356 mg  

b. NaOH 0,5N 

M = 𝑚𝑚
𝑀𝑀𝑀𝑀

 x 1000
𝑣𝑣

 

m = 𝑀𝑀 𝑥𝑥 𝑀𝑀𝑀𝑀 𝑥𝑥 𝑣𝑣
1000

 

m = 0,5 𝑥𝑥 40 𝑥𝑥 100
1000

 

m = 2 gram 

c. Concentration of methylene blue 

• 25 ppm 

V1 x M1 = V2 x M2 

V1 x 100 = 250 x 25 

V1  = 250 𝑥𝑥 25
100

 

V1  = 62,5 mL 

 

• 50 ppm 

V1 x M1 = V2 x M2 

V1 x 100 = 250 x 50 

V1  = 250 𝑥𝑥 50
100

 

V1  = 125 mL 

• 75 ppm 

V1 x M1 = V2 x M2 

V1 x 100 = 250 x 75 

V1  = 250 𝑥𝑥 75
100

 



V1  = 187,5 mL 

• 100 ppm 

100 ppm = 100 mg/L 

Mass = 100 mg/L x 0,5L 

Mass = 50 mg 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Activity Documentation 

     

        Photocatalytic activity test 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Diffraction Pattern of Cu-PTC MOF 



 

Peak List  

MOF Cu-PTC 
2𝛉𝛉(°) FWHM (°) 

11.705(8) 0.47(3) 
25.17(2) 0.51(7) 
27.22(2) 0.57(7) 
43.266(7) 0.242(8) 
50.443(11) 0.36(2) 
74.12(2) 0.35(3) 

89.933(18) 0.33(4) 

𝛽𝛽 = FWHM × 𝜋𝜋
180

 = 0,242 × 3,14
180

 = 0,0042215556 

2𝜃𝜃 = 43.266 → 𝜃𝜃 = 43.266 
2

 = 21,633 

D = K × λ
β cos θ

 = 0,9 × 0,15406
0,0042215556 cos 21,633

 = 35,33 nm   

Degree of crystallinity = Main diffraction peak area
The total area of the peak

 

          = 51664,05
60527,92

 × 100 

          = 85,35% 

4. Determination of Band Gap Energy Value of Cu-PTC MOF 

Meas. data:Cu-PTC
BG data:Cu-PTC
Calc. data:Cu-PTC
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5. Surface Morphology of Cu-PTC MOF 



Surface morphology of Cu-PTC MOF magnification (a) 1000x; (b) 10,000x; (c) 
20,000x 

 

 

 

 

 

6. Composition of Elements of Cu-PTC MOF 

a
 

b
 

c
 



 

Elements % Mass % Atom 
C 74,26 83,47 
O 17,51 14,78 
Cu 8,14 1,73 

Impurities 0,08 0,03 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7..Degradation Efficiency and Degradation Capacity of Cu-PTC MOF 



Degradation Efficiency (%) = C0−Ct
C0

 × 100% 

Degradation Capacity (Q) (mg
g

) = 
C0−Ct (

mg
L )

mg
 × V (L) 

 
a. Calibration curve of methylene blue dye 

 
 

 
 
b. Preliminary test of photocatalytic activity of Cu-PTC MOF 

• Light test of Cu-PTC MOF with mass 25 mg, pH 7, MB volume 50 

mL, concentration 50 ppm 

t (minutes) Abs 𝐂𝐂𝐭𝐭 (ppm) %DE Q (mg/g) 
0 1,575 51,2797 0,0000 0,0000 
15 0,881 28,3905 44,6360 45,7784 
30 0,587 18,6939 63,5452 65,1715 
45 0,546 17,3417 66,1821 67,876 
60 0,464 14,6372 71,4561 73,285 

DE (%) = C0−Ct
C0

 × 100% 

   = 51,2797 − 14,6372
51,2797

 × 100% = 71,4561% 

 

 Q (mg
g

) = 
C0−Ct (

mg
L )

mg
 × V (L) 

  = (51,2797 − 14,6372)
0,025

 × 0,05 = 73,285 (mg
g

) 

 

Concentration 
(ppm) 

Absorbance 

0 0 

2 0,314 

4 0,656 

6 0,949 

8 1,246 

10 1,505 
 



• Dark test of Cu-PTC MOF with mass 25 mg, pH 7, MB volume 50 

mL, concentration 50 ppm 

t (minutes) Abs 𝐂𝐂𝐭𝐭 (ppm) %DE Q (mg/g) 
0 1,638 53,3575 0,0000 0,0000 
15 1,228 39,8351 25,3431 27,0449 
30 1,144 37,0646 30,5353 32,5858 
45 0,842 27,1042 49,2026 52,5066 
60 0,928 29,9406 43,8868 46,8338 

DE (%) = C0−Ct
C0

 × 100% 

   = 53,3575 − 29,9406
53,3575

 × 100% = 43,8868% 

 

Q (mg
g

) = 
C0−Ct (

mg
L )

mg
 × V (L) 

 = (53,3575 − 29,9406)
0,025

 × 0,05 = 46,8338 (mg
g

) 

c. Concentration variation with Cu-PTC MOF photocatalyst mass 25 mg, pH 7, 
MB volume 50 mL 

𝐂𝐂𝟎𝟎 (ppm) t 
(minutes) 

Abs 𝐂𝐂𝐭𝐭 (ppm) %DE Q (mg/g) 

25 0 0,776 24,9274 0,0000 0,0000 
15 0,372 11,6029 53,4533 26,6491 
30 0,249 7,5462 69,7274 34,7625 
45 0,211 6,2929 74,7552 37,2691 
60 0,19 5,6003 77,5337 38,6544 

50 0 1,575 51,2797 0,0000 0,0000 
15 0,881 28,3905 44,6360 45,7784 
30 0,587 18,6939 63,5452 65,1715 
45 0,546 17,3417 66,1821 67,876 
60 0,464 14,6372 71,4561 73,285 

75 0 2,287 74,7625 0,0000 0,0000 
15 1,739 56,6887 24,1750 36,1478 
30 1,587 51,6755 30,8805 46,1741 
45 1,365 44,3536 40,6741 60,8179 
60 1,277 41,4512 44,5562 66,6227 

100 0 2,933 96,0686 0,0000 0,0000 
15 2,313 75,6201 21,2854 40,8971 
30 2,068 67,5396 29,6965 57,058 
45 2,006 65,4947 31,8250 61,1478 



60 1,95 63,6478 33,7476 64,8417 

d. Variation of Cu-PTC MOF photocatalyst mass with pH 7, MB volume 50 mL 
concentration 50 ppm 

 Mass (mg) t 
(minutes) 

Abs 𝐂𝐂𝐭𝐭 (ppm) %DE Q (mg/g) 

15 0 1,549 50,4222 0,0000 0,0000 
15 1,128 36,5369 27,5379 46,2841 
30 0,947 30,5673 39,3773 66,1829 
45 0,935 30,1715 40,1622 67,5022 
60 0,901 29,0501 42,3862 71,2401 

25 0 1,575 51,2797 0,0000 0,0000 
15 0,881 28,3905 44,6360 45,7784 
30 0,587 18,6939 63,5452 65,1715 
45 0,546 17,3417 66,1821 67,876 
60 0,464 14,6372 71,4561 73,285 

35 0 1,535 49,9604 0,0000 0,0000 
15 0,866 27,8958 44,1642 31,5209 
30 0,608 19,3865 61,1962 43,677 
45 0,519 16,4512 67,0716 47,8703 
60 0,439 13,8127 72,3528 51,6397 

45 0 1,498 48,7401 0,0000 0,0000 
15 0,517 16,3852 66,3825 35,9499 
30 0,277 8,4697 82,6228 44,7449 
45 0,205 6,0950 87,4949 47,3835 
60 0,197 5,8311 88,0363 47,6766 

e. pH variation with Cu-PTC MOF photocatalyst mass 25 mg, MB volume 50 mL, 
concentration 50 ppm 

pH t 
(minutes) 

Abs 𝐂𝐂𝐭𝐭 (ppm) %DE Q (mg/g) 

5 0 1,645 53,5884 0,0000 0,0000 
15 1,296 42,0778 21,4796 23,0211 
30 1,432 46,5633 13,1093 14,0501 
45 1,487 48,3773 9,7243 10,4222 
60 1,486 48,3443 9,7858 10,4881 

7 0 1,575 51,2797 0,0000 0,0000 
15 0,881 28,3905 44,6360 45,7784 
30 0,587 18,6939 63,5452 65,1715 
45 0,546 17,3417 66,1821 67,876 
60 0,464 14,6372 71,4561 73,285 

9 0 1,516 49,3338 0,0000 0,0000 
15 0,948 30,6003 37,9730 37,467 
30 0,744 23,8720 51,6112 50,9235 
45 0,593 18,8918 61,7061 60,8839 
60 0,505 15,9894 67,5892 66,6887 



f. Methylene blue photolysis test results with a volume of 50 mL MB at a 

concentration of 50 ppm 

pH t 
(minutes) 

Abs 𝐂𝐂𝐭𝐭 (ppm) %DE Q (mg/g) 

7 0 1,524 49,5976 0,0000 0,0000 
15 1,452 47,2230 4,7879 4,7493 
30 1,42 46,1675 6,9158 6,8602 
45 1,391 45,2111 8,8443 8,7731 
60 1,43 46,4974 6,2508 6,2005 

 

 

 

 


