549 B + A 2,

5 49 555 6 e L N = - Vol. 49, No. 6

2021 4 6 / JOURNAL OF THE CHINESE CERAMIC SOCIETY June, 2021
http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20200740

HAEAL MR A SR R ]

RO, BERE, £ M, BF%, xER, K 4 HEF, E41F

(GURE W 5 15 Geda il 2208 0l s R E T S s, SR T REERE SIS TR, &8 230009)

W F: AR RS AR A R R TR AE T S IR AL U B I AL R BR AR i e, JF il R A
SR LA GIERTE T BRI M B A R AR FI L . S5 SRR W : 250 CHIHALIM YR 1 (Pal-250) H A B I 1) FY S 25 R T A
APANIE T Pal-250 X BRI KRR, R UTAGE MM A B BRI AN SO IR R RIS RS A et R . A
G B 2 P PP AT A o 20 AR Mk R T Y e A R I A A ST, AR RO Y 4R R ER . BRIRER S AY

KRR AGEA: MR PEE MBI MRS
PESES: X701  XERERD: A XEHRS: 0454-5648(2021)06-1176-09
™ 4% AR AT i8] . 2021-04-06

Removal of Formaldehyde by Thermally Activated Attapulgite at Room Temperature

ZHAOYi, CHEN Tianhu, WANG Can, ZOU Xuehua, LIU Haibo, CHEN Dong, Han Zhengyan, Dong Shiwei
(Key Laboratory of Nano-minerals and Pollution Control of Anhui Higher Education Institutes, School of Resources &
Environmental EngineeringHefei University of Technology, Hefei 230009, China)

Abstract: The effects of attapulgite thermally activated at different temperatures, formaldehyde concentration and gas residence time
on the formaldehyde removal efficiency were investigated. The reaction mechanism of formaldehyde on the surface of attapulgite
particles was investigated by In-situ-diffuse reflectance infrared spectroscopy. The results show that attapulgite (Pal-250) thermally
activated at 250 C has an optimum formaldehyde removal rate. Oxygen enhances the removal of formaldehyde in the presence of
Pal-250, indicating that the removal mechanism of attapulgite thermally activated for formaldehyde is physical adsorption and the
catalytic mineralization process. The adsorbed formaldehyde can be partially mineralized into methylene dioxymehtylene, formate,
carbonate and other species.
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Table 1 Specific surface areas and porous parameters of
Pal-x samples

Sample Surface area/(m’g ") Pore volume/(cm® g ™)
Pal 134 0.349

Pal-100 177 0,543

Pal-150 179 0.535

Pal-200 182 .

Pal-250 184 .

Pal-300 162 0.521
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Table 2 Fitness of dynamics models
Pseudo-first-order model Pseudo-second-order model
Sample TR -1
Ki/(g'mg ™" -min”") gJ/(mg'g™) R Ky/(grmg ™' min”") ge/(mg-g™) R
Pal 0.311 0.267 0.964 0.329 0.518 0.992
Pal-100 0.467 0.368 0.985 0.454 0.537 0.995
Pal-150 0.343 0.230 0.912 0.528 0.546 0.995
Pal-200 0.312 0.271 0.921 0.426 0.560 0.996
Pal-250 0.455 0.389 0.979 0.385 0.592 0.994
Pal-300 0.307 0.272 0.937 0.329 0.532 0.993
Diatomite 0.312 0.217 0.901 0.311 0.519 0.971
Halloite 0.389 0.356 0.945 0.374 0.353 0.998

g. is the adsorption capacity at equilibrium; K is the adsorption rate constants of quasi-first-order kinetics; K is the adsorption rate constants of quasi-second-

order kinetics; R’ is the correlation coefficient.
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Fig. 6 Isotherm data of formaldehyde adsorption onto Pal-250
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Table 3 Estimated parameters of Yoon-Nelson model

7/min Yoon-Nelson Model

Sample

Experimental Calculated k/min™" R

Pal 21 19 0.0219 0.907
Pal-100 80 85 0.0212 0.967
Pal-150 83 91 0.020 8 0.962
Pal-200 87 93 0.021 1 0.983
Pal-250 92 98 0.021 2 0.976
Pal-300 45 40 0.0217 0.923

7 is the time it takes for the outlat concentration of formalde hyde to reach

the initial concentration; & is the penetration rate.
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Fig. 8 Yoon-Nelson model fitting of breakthrough curves for
formaldehyde
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T & P —OH  H A 5135 ] By B i e v ol vk
IR T, RFRA RO A, R E
Cannizzaro U4 f2 3 A2 B R 2 [ 20(8) ~3X(10)]. 1B
RAERSAFAEIE LT, FS AT AE V™ 1 2R T A2 B
FETVE VRS, A R 2R T I 1 SO I B s HR R A
NG AR, R W R I AR R A TR
B, A AR R R h ABR R & %5 rh (] = 4 [ X
(AD)~x(13)]. [Fr, AR LS M A fLIEN
WRBE 4 KRN, A R & s v, AR
T HEE R — P R

HCHO,,, + 0y,,— HCHO 4 (8)

HCHO 4y, +2 —OH gy = H,CO0 gy + H,0, (9)
HCHO ) + H,CO0 ) = HCOO ) + CH;0 ) (10)
HCHO ;) + O{aqy = H,COO (11)
H,COO ) + O agsy = HCOO ) + ~OH ) (12)
HCOO ) + 209 = CO3q5) + ~OH gy (13)

3

1) #UEtk (100~300 C)MI M4 i A 4h 3R
TR BRK, K T bR, 48 1 LB EEERE .
250 CHGFL M N R B A 5 B g A B i
K, 458 0.556 mg/g Fl 1.246 mg/g. M™MEEfA %
B F S P AR AR Tk e E ARV AT . BEAR I
AR R IR R S R AT 9 BB R A HE 3N T A
Frendlich ZFiRZE LAY, XJ FEIE BN A ML FE R &
Yoon-Nelson &7,

2) Pal-250 2:F HI 1 (RIATL ] BEAE 0 34 2 I B
WA AL SO o [ A 2 THT VR B 1 FRY S T
T TR R A SR TR R R A R R
A TR . AR AR LAIEM AR T
2 SN A C = W i 20 A A EB - S = Y A AN L |
BRI Eh 724 o
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