ST LI, Bis glp il Glgie 4y gums dw ol g-CaNi 8 yShos oy p 9 SSlw
Cewgold y 0 g2 ol « gumi y dobo B (gl Wisludl asloww

gy allie
JSCW-2507-1246

VEEFE il b

R R RN NP P

VFef--0 V¥ oy g,

1295 A8 azlie 13 5 Ojyso 4 allis ol Sl wiaiales

M el 1555, Bi (el dlr lsie 4 gam des ol G-CaNa 8 Shae oy 5 Sl cesgald, o ey, B golias | o
w83y ol (sl 45 sl o il g llin PDF blé oyl 1404 JSCW-2507-1246 55, (sliss o colalllas _oole 4 i
lio Jgtuns odinnsi & 2led Gialng 2l 5l S 500l 4 S5, slids o Sladllas 455 1280 Lawsg allie CSle anl 0ns

s)}u:‘so Jl.w)‘



oddh A 44y AflAs

i st.g ol O‘S';‘C A GV dw g,:algg-C3N4 Q)SJ.o.c ewIr 9 o lw
ST sl

T gold 5 dgrmo ol  puzxiy dobld ! gl Il axLows
AFAVOINY st Ggaro lnl 0l 5 «Olnl (sonis iy 5 yocky olimghy ¢ ooy 0aSiagh 5 o 09,5 coliwl -
AFAVONNY 2y 9 el et eole] (o s 5 posls olKeidgly iyl b 0uSiiidgls i 5ualS 05,8 ch| cwlidh IS Y
AFIVO-NY gy Gy <ol (0l c0lnl sods s 5 yoaly oSl il b 0aSiimgly wlg gl 09,8 Lol Y

* s.sadjadi@ippi.ac.ir
H N

3

£y8 o g i (0-CaNa) oy s 00,8 <odl)S ol ol sl 3%, Bis gl (gaman ol (6,5L8 5l oolaiwl b g L3> SO
Olgy 81555, Bi 50 L3l (pl 0, Shes .353,5 o olgsds slal b (5 i3l 4 DLP £45 g0 aw , 00 5l 6,50,00 b o] 609
sl LS gl wiad o)l i e Lulpd el jelite 4 uled (o) 5 Les PH e 51 calises Gslagta )b b 5 o) o
AV) 095 )5 Gliae cpyintion 4 4380 YA ulad by g ol T gl az 0 Ae sles (pHEYS) LB Ll s j0 135, Gds aS
B9l g0 i Sl5 Wl 4y e 0al Gl LSLe 50 §-CaNa jga> a5 ols lis Jled ools a8l digai b dunlio ooy 0 (200
232 3, Shee 09 g ool i (il 50 (S g I s A Dl (59l By Bl S 1RSs 5 il Sl (b uies
(do,0 07 ) 5, 655 5 (o0 YY) &)l e sla 135, Bds ;0 L3l il ol)5 09)ay .o0,ls 355, slo Jsse b S50 Joles 3,

20,5 ol

oL 0L L
N ONTSNG NTONTSN NTONTSN
HZNYN\I(NM ""“)I\N/)\N/)\N !N/)\N/*N)l\u/)\"/)"':.
N b SS0°C,5h wAv o v whw
e e R e e R e
NH, ln//l\N/)r,
Melamine

A4

Absorbance (a.u.)

— — —

— s

SD'g-C3N4

Wavelength (nm)



& 408 ¢ sma
é’M

Fabrication and performance investigation of 3D printed g-CsN4 as an adsorbent for organic dye removal
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1- Gas Conversion Department, Faculty of Petrochemicals, Iran Polymer and Petrochemical Institute, P. O. Box: 14975-112,
Tehran, Iran.
2- Composites Department, Faculty of Process, Iran Polymer and Petrochemical Institute, P. O. Box: 14975-112, Tehran,
Iran.
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Abstract

A novel adsorbent was fabricated using 3D printing technology for the removal of dyes. First, graphite carbon nitride (g-CsNa)
was synthesized and then its powder form was transformed into a structure with a desired features using a DLP 3D printer.
The performance of this adsorbent in the removal of rhodamine dye was investigated and effects of adsorption variables
including pH, temperature and contact time were appraised and optimized. The results showed that the dye adsorption reached
its maximum value (81%) under basic condition (pH=10), temperature of 80°C and contact time of 180 minutes. Comparison
with the sample without active material showed that the presence of g-CsNs in the printed structure-leads to improved
adsorption efficiency. Also, the design of a porous and uniform structure through 3D printing technology plays an effective
role in increasing the contact surface and improving the adsorption performance through effective interaction with dye
molecules. In addition, the efficiency of this adsorbent in removing methyl orange (73%) and Congo red (56%) dyes was
confirmed.

Keywords: 3D printing; adsorbent; graphitic carbon nitride; Rhodamine B
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Figure 1: Schematic of the adsorbent production process.
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Table 1: Printing details of monolith.

Printing parameters Value

Layer thickness 0.050
Normal exposure time (s) 5
The first layers exposure time (s) 60
First layers no. 5
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Table 2: The thermodynamic and kinetic values of the RhB.

Dye | TK) | keun™ | &M/ ) 8 U/ o ) ant ) D
313 0.00663
323 0.00817
RhB 333 0.00930 12.374 -246.0 9.56
343 0.0141
353 0.01251
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Figure 15: Comparison of the efficiency of 3D-g-C3N, for removal of various organic dyes.
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Table 3: Comparison of activities carried out to remove RhB dye.

1 3D-g-CsN4 180 1.1 mg 81 -

2 Perlite 50 20-100 90 (38)
3 Pomegranate Peel 10 5 89.8 (42)
4 Ascrgj:?axg:e 12 50 mg/L 98 (39)
5 Polymeric Dowex 100 100 98.4 (40)
6 Peat 240 10 93 (41)
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