o5 24 B4 6 1 B2 Ofw oM B F R Vol. 24,No. 6
2021 4E 12 A JOURNAL OF BUILDING MATERIALS Dec. , 2021

XEHS:1007-9629(2021)06-1234-08

e /iR EEE 513 g-C;N,-TiO, B St 4L
VR M RE

WUE, Ak, A J, Rm
(R Bk TLPGA R AEFE AR ST A 5250 %, V09 7 & 330031)

FE @SBk g LA F MM g C N TIO RABH] , KRG 5 a3k £ /if % 8L RRMH A
13 E) B R OBIRF R AR IB AR, P i F X B ) K A AR P B AR IR 69 2R R X AAT
HA(XRD) R A2 & F 2 AL (ESEM) (K 98— T L4 bk E 3+ (UV-Vis) A 2 et 40 5h k3%
(FTIR) f= % £ 23 AL(PL) S AP % T g CN,-TiO,/# 3 £ /5% 4 88 6 A4 LR 12 A 16 52 F 55 BRI
LR AL SR AR EREL TIO R E A 5:1,520 CAHM T HERH &8 g-CN,-TiO, B/ 1L
PGP REOER R, EAFEANFRE AR LAS TR R EA T O & TIO, &
TEE ;b TRER—RBWE A NTD-5/£ 8 &R T %A 2008 X F N6 FEBRE
AR A H 0.1 mg/m' A2 60% £ A&, B BE A A 1~2°Co iR AT 1ER .

FEEIR g C N, TiO,; B ALK ; BB BB ER Y F R4

RESES:TUS0 MERARERD A doi:10.3969/j.issn.1007-9629.2021.06.015

Photocatalytic Humidity-Controlling Performance of g-C;N,-TiO, Loaded
on Diatomite/Sphagnum Composite
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Abstract: A heterogeneous g-C;N,-Ti0, photocatalyst was synthesized by calcination, and it was combined
with diatomite/sphagnum composite to prepare a natural light-driven photocatalytic humidity-controlling materi-
al. Degradation of formaldehyde and humidity control effect of the material were measured and studied by cham -
ber test. X-ray diffractometer(XRD ), environmental scanning electronic microscope(ESEM), UV-Vis spectro-
photometer (UV-Vis) , Fourier transform infrared spectrometer (FTIR) and photoluminescence (PL) spectra
were used to study the photocatalytic degradation of formaldehyde and the temperature and humidity adjustment
mechanism of g-C,N,-TiO,/diatomite/sphagnum composite photocatalytic humidity-controlling material. The
results show that the mass ratio of urea to TiO,i1s 5: 1, and the g-C;N,-Ti0, photocatalyst prepared by calcina-
tion at 520 °C has the best effect of degrading formaldehyde. It has a strong heterojunction and can effectively re-
duce the recombination center of photogenerated electrons and holes, and narrow the forbidden band width of
Ti0, after g-C;N,-TiO, was loaded on diatomite/sphagnum composite. Due to the photocatalytic-adsorption syn-
ergistic effect, NTD-5 can effectively control the formaldehyde concentration and relative humidity in the cham-
ber at about 0.1 mg/m’and 60% RH, respectively, and has the temperature adjustment function of 1~2 ‘C un-
der natural light.
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Table 1 Chemical compositions of diatomite and inorganic modified admixture

w/%

Material SiO, ALO, MgO Fe,O, TiO, IL Total

Diatomite 61.25 15.58 0.91 11.23 0.55 8.58 98.35

Inorganic modified admixture 28.80 2.40 57.50 7.90 0. 60 1.80 99.00
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Table 2 Mix proportions of g-C;N,-TiO,/diatomite/sphagnum composite photocatalytic humidity -controlling material

m(inorganic modified

Sample No. m(diatomite)/g admixture) /g m(sphagnum)/g V(water)/mL  m(TiO,)/g m(g-C;N,~TiO,)/g
NTD-0 320 80 40 470 62.8 0
NTD-3 320 80 40 490 0 62.8
NTD-5 320 80 40 500 0 62.8
NTD-7 320 80 40 505 0 62.8
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Fig.1 Changes of temperature and humidity of indoor and outdoor of chambers with time
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Fig.5 UV-Vis absorption spectrum and band gap diagram of T10,, NT-3, NT-5, NTD-5
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Fig. 6 FTIR spectra of TiO,, NT-5 and NTD-5
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