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Effects and Mechanism of Catalytic Decomposition of Ozone by Activated

Carbon

LIU Hai-long' , ZHANG Zhi-ye' , ZHANG Zhong-ming’ ,JIAO Ru-yuan' , WANG Rui-jun’

(1. School of Environmental Sciences and Resources, Shanxi University, Taiyuan 030006, China; 2. Taiyuan Environment Monitoring
Central Station, Taiyuan 030002, China; 3. Shanxi Jirui New Energy Technique Co. Ltd. , Taiyuan 030006, China)

Abstract: Effects and mechanism of catalytic decomposition of ozone by activated carbon (AC) were studied by detection of residual
components in released gas and temperature of reactor pole, and heat analysis through the ozone decomposition pole (ODP). Results
showed that ozone could be thoroughly decomposed (removal rate was maintaining 100% all along the process studied) for 5 h under
the condition of O, 12.89 mg-min~',18 mm diameter glass tube was stuffed by activated carbon ('made from coal, 2.0-2.5 mm
diameter) . The temperature of ODP was found rise during the treatment. The temperature became stable after quickly rise to 65-69 °C ;
and the CO, output reduced with the stable temperature. The mechanisms of ozone decomposition were found including three parts. The
first is catalytic decomposition by AC. AC enriches O, and enhances O, decomposition to form O,. The second is AC reaction with O, ,
which leads to destruction of the surface structure or group and output of CO, and NO_ are released with offgas. The third is temperature
rising caused by heat production of CO, and NO, formation according to the above two mechanisms, which enhances O, thermal
decomposition. Meanwhile,some basic design principles of ozone decomposition device were discussed.

Key words :ozone; activated carbon( AC) ; decomposition; catalyze; temperature
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LRI BTG P A (L P T AR T A FRA ]
FHAK RGBT A, VRIS 7E 105°C &4 T
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Fig. 1 Flow chart of the decomposition study
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IKF] 100% 5 75 DRy 000 RO 1 O P it
1.2.2 REAE
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W ih TR AR AT, 78 105CHET 1 h, FR
R R E R TR RAA KA T R
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i ] 5 4 N OB, ARG TR RS I S mL FE L &

50 mL bh A BB R ZI R R,

CO, Pt B TOC Zr AT (&) e , I Xf iR
Horfr TC A1 IC 1822 51, B 7 WSO Hh 2 5 A AE HATh
TE 2K AT R AT %) 55 Tl ) I

SHHT N SE I G S A AP A TS MR )
R A AR L 105°CHET 1 b, FREE, HH 5045 2006 1
R
1.2.4 BETEigEar

R B 2L 0.0l mol-L™" i NaOH
SR WSSOI, WA [ I i i ) B 1 2 <05 BT Rl
JHJE AL mol - L1 HCL #8797 pH 2] 7 2247, & F
TR L B S

2 EREHMm
2.1 fEIbRERCR

HASW (WA 1.5 Lomin ™', RE R 8.2 ~
10. 6 mg-min ") 3T IR T 5P (04 A A A Ak 2
FE, 24 HBk H— AL BEAERT (5 B A A) 0.32 s, AR
BRAYE ] 0.43 mgemin "5 JRZEERIK UL HIM S,
(SRR ] 0. 64 s, RAFRATE M 0. 02 mg-min'l s B
B =G A PR S 4 BRI ] 0. 96 s, RABR A E LR
R4 0 mg-min =", AR BP VA IR R — 20 R IR A £
AFEHE S B R, HELEIEAT 2 ~ 5 h, WU TR
AR, 25 SRR AR R R RIA
100% , H S50 B B AR ERE .
2.2 [EfEHLE
2.2.1  [EARACPEAEE AR

FEHEAL 23 i i B2 TP, O, 0 i SR AR L AR HE
100% . 391 ) o fige A B P TR B8 S8 T (LR 1),
A 15 min PN RLBE o o R AP, O AT & 15
min , 55— 2 P A b PR I B B iR B 65°C 2. 2

*1 BmoBERETRD

Table 1 ~ Temperature variation in the decomposing pole
L P2
s} 6]/ min l 3 3 1 S
0 28.3 28.3 28.3 28.3 28.3
2 41.6 39.5 36.7 36.5 35.2
4 49.5 41.1 39.4 37.0 35.5
6 51.1 44.3 40.2 37.3 35.9
8 54.6 55.1 45.0 37.8 37.1
15 62.5 65.2 53.6 40.7 36.2
20 64.3 66. 4 57.2 45.3 43.5
30 65.2 67.8 61.6 48.2 48.2
40 66. 3 68.2 61.6 49.2 48.3
50 66. 8 68.5 62.3 49.4 48.6
60 66. 7 68. 1 62.5 49.1 48.8

1) FRBERE 26.3 ~27.5C ;5 2) i1 ~5 09020 B HETHE 1.0,
2.5,4.0,5.5,7.0 cm &b
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JEIRE T2, 5] 60 min I 55— 28 8 A0 BRAT )
i R 68. 5°C . LAY O R A BT R B L 3
T AT B ey H AR E 7F 28.5 ~29. 3C.

TEPE R B AL AR T/ S h P, BA R ROR
URZAREF 100% , H S i T 3 07 Bt B 1) 1) 9 B A BT
B, EBEELKA 0.5 em-h ™' BonH A G R
b TF AW TEFELE B, AS 8] %) 156 14 ¢ A 435 e P 3%
SAXE LB B 2 RO, LR T FE AT T AN ).

Tk H T R, S — BRI R B
2 THEHLE AT RE AR, NI 2E F I E T A b
PRAERR | BRSO T CO, P AR R B T
PRI BEAT T IR AT, ARRIHIS T % A L AR R A
BL.

2.2.2  WEPEBHUIT AT B R A AL AT T A AR

FH T AR B3 A 5 S0 00 196 1 i N JRE BTG 1 e, 48
JLE AT E (K 2), K ¢ BB
81.23% , N FEILE; HhikH 5.31% W N Fl
9.72% Ky O, HAth i S, Fe. Ca, P, K 2557 HAK.
R i A B P S T e RN R B R R DL
#2.

G RE AR A A P T R AR 4 — BB [

R2 BRLAEERBRE
Table 2 Mass lost in the decomposing pole/g

B % 33 %
32F ¢
LE  RESEY% BTHER/%

2.6, c 8123 8621

N 05.31 04.84

0 09.72 07.74

_19r P 0.19 0.08

5 S 1.42 0.57

~ K 0.14 0.05

13} Ca 0.79 0.25

Fe 120 0.27

0.25 0.75 1.25 1.75 2.25 2:75

2 EMRESYRAE

Fig. 2 Components of activated carbon used as the catalyst

(60 min ) AL 23 A7 SN IS AR AT — R Tt Y 5T 2 ik
A HE— SR TR I R £, 2R G
. Z5EHT 15 min AR S AL FIRT = 9 B A b FHA:
BREFRRCFE VL O, 153 RN 328 R AR5 —
R AL B .

PR AT RE R BT IR PR g A i TR
PEBRARL I B O 5 5 LAY
2.2.3 CO, F=HarixE

CO, AYMZ IS & HE4T T 50 min, XiF A [f] Bisf ] B
WA (i 1C A A I 2 25 5% ( 3% 3) B, NaOH

A5 > Sty — > e — N AL e N g
s i B Gl MR Y TC {ELBEE I 8] B3 T2 i A, €O, A
0.3687 0.128 8 0.0011 0.498 6 Fnﬁii%#/l\ﬁéj;é/gﬁ$%
®3 WK IC HEMNE
Table 3 IC component in the adsorbent
- X (087353 R 5t JER C W CO, FHARD
e P el y -
2 mg 8 / mg*min
iR 4.872 0 — —
0 ~5 min 6.538 1. 666 0. 047 9.33
6 ~ 15 min 8.299 3.427 0. 096 9.596
16 ~30 min 9.367 4.495 0. 126 8.391
31 ~50 min 9. 545 4.673 0. 131 6.542
it — — 0. 400 —
1) #% i Be Ry

XA R [ELBE N €O, S35 7= R 115 &
B, BEA BHE A HERS , CO, Y™ A HUR B W FRE. 0
~15 min J7 A HUOREE E A F] 9.3 mgemin ' LA 16
~30 min 130 ~50 min BEAY 25350 T FEE] 8. 391
mg+min "'l 6. 542 mg-min "', TEF] 15 min R E
TR R CO, Y7 A AR . Y IR EE Y
ARARIB W TV LRI, CO, 17 SRIE WX

TCER 3 TSGR 6 P s b 35 A e €L O FTN
IR WNTEME R FZEM TR, Y R AA NS
P3¢ 3R T S P 45 K A A 3 gt IR AT T B A SR 7

AT, IR B o A T 5 B R R, RIS
e —E &I NO, |, e A B BL Y NO, 7=
i R ILE 3. 295 min ZIN,NO,; P E BT
B P PR o, 22 i L o B ) 2842 A

3 1Tt

SR T WS R AR, 25 T R 45 B
), FEWT ST Be b B A PR STk AR B S i
FErP AT W] BB R | HLAE 26 — G A Ak PR AL
AR B TR S . AR A A i P 32 R
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Fig. 3 Effects of duration time on NO; production
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A RE I i R, 5L AR S A T 12 e 3 T 356 A k9 T 245
PG I P A A 38 B AP | AR R A s M i,
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A H B, C AN Co, PRI 0, A B IR N
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RN R A7 A8 RE RO DA Rl R A
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Fig. 4 Thermo balance diagram
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