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The design of a tubular photocatalytic reactor and its
purification effect analysis
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Abstract: A tubular photocatalytic air purifier was designed on the basis of photocatalytic purification
theory. With formaldehyde as experimental pollutant, its purification effect was compared with that of the
traditional plate type reactor. The results show that the purification effect of the tubular reactor is better
than that of the plate type reactor, and the degradation efficiency increases by 14 %. Orthogonal tests show
the significance level of the factors affecting purification efficiency is environmental temperature >> initial
concentration of formaldehyde > P25 TiO, load. The best catalytic conditions of the tubular photocatalytic
air purifier are environmental temperature 25 ‘C, P25TiO, capacity 1 mg/cm?® and initial concentration of
formaldehyde 0.7 mg/m?®. Under the best catalytic conditions, the degradation rate of formaldehyde can
achieve 89% within 120 min.

Keywords: tubular photocatalytic reactor; formaldehyde; the best catalytic condition; degrada-

tion efficiency

VLA SR L AN KR 55 75 Yo A 3 A 38 I e T 2 N A A A AR TR, 4% X A8 R A B R JE
T 45 A VY Sl {5 1 ) e B i R = HE R M WAL &4 VOCs(volatile organic compounds) , 8% 25K
R R R XS e BRI L BRI R R EN SR EEE R M

Wt HHA:2015-10-16

EETE :[EHK A RBARE T H (51478058)
Supported by National Natural Science Foundation of China(51478058).

EZ B A (1960-) , 0 R R FHR I LR 0, B NEE A b E A IETE & 07 10 oY,
(E-mail)jzheng5@qq.com,



% 2 4 FOFL,F L ERBMBAR R BRI AR LR 5T 147

R EF AP ] A 38 A5 5 B G I 25 077 3 6 60 7 T 24 48 114 3% o oy B = PO Y I 75 R O R A A 0 4 A » 25
FW] L KAR Y T B A T S b " S R A B AR R b L e T A Al A 9 A R
RPLERD o I B TR AL NS SR R R AT A R 4Y
S EOAR BEAE — & PR R 3 R K A BILTS G W 100 R o A O e & 2R R HL O A CO, 2T HL/N Y

R/ RS S EAY N L O vt/ QL E SR X /=SP4 0 Re R R (% 5 N K T i oY s
S EARA Bt B B0 725 A PR G AL B AR R SE B R0 L i 2 RO Y S AT TS Y W R
(1 R AT P 0 X T 0 U A P Al 8 1 T80 B I FH O TR 1 AN B

AR 3R [ R B — ol BT B PR O A 2 A » I SRR AL s BIF 57 L I e P B8 ) 52 ) o 0 o A 280 SR s
I R AL B AR S 2 25 B PR LAl 2 R S B 5 DB AL A5 T A 0 K R i I T AR Al L Xk
2N A SR A R A R ) O A R R SRR

1 SRR

LA g WL S RSP, B S ACO-308, W T )7 AR 1 A 4 T A5 B 2% w5 WY1 4 BT AR, AL 5
INTERSCAN160-2. 1l Tt 5t R BRI A BB A R A

SR RE AL E ] Degussa 22 " P25 TiO, AL 6l 55 TiO, A A5 5 32 2508 /] P25 TiO, #
ORI R B A5 A 1) TR B /K 9 ARG 5 P P25 THO, M AR E T 38004 I

FER MU 254 nm BERIMT R HTIER Y LUK A9 56 A TR L (4 B A 8508 mT LU 9% fi
Y BA AW RER . JTE R EZSEN R AT RS IX-TS-8. BUE N 8 WL A K i)
MR A BRA A AT B E K 288 mm.,

2 KWHERIE

1 S50 B R R G HE AL v Al a8 C AL S 28 A2 T 5288 5 b ROW&R RT 60 em X 25 em>X(30 em, H
7 B R R S R OO R A A S g T S R PR R L O PR R A A A A B R R
R 22 R A BRI DN AR o 11 S e v A+ b HE O HE v f e A O R e e S e e 5
LSl S AT DO Il U PR A & S N o

L\S S VSN

|

1

gk

i

\ ~Y 8
\_11 I\ 10
LA 2. B 7553 F 3554 58 AMT & 5. R 05 6.0 F i
TR BT 8 AT 5 9. 90 85ad U8 I 5 10 HE XU 5 113 443 3
B1 BREEURMEDBOEHTER

Fig.1 The structure diagram of the tubular photocatalytic oxidation reactor
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Fig.2 The schematic view of the experimental system
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Fig.3 The results of contrastive experiments
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Table 1 The results statement of orthogonal experiment

- A B C 25 4 R
1 2 3 4 Vi

1 1¢(0.4 mg/m*) 1(16 C) 1(2.3 mg/cm?) 1 0.21

2 1 2(20 C) 2(1.5mg/cm*) 2 0.36

3 1 3(25 C) 3(1.0 mg/cm?) 3 0.39

4 2(0.7 mg/m*) 1 2 3 0.30

5 2 2 3 1 0.39

6 2 3 1 2 0.36




150 TRKEFFIR % 39 %

gR1
. ] A B C 259 SR
1 2 3 4 Vi
7 3(1.0 mg/m®) 1 3 2 0.21
8 3 2 1 3 0.24
9 3 3 2 1 0.30
K; 0.96 0.72 0.81 0.90
K=2.7
K, 1.05 0.99 0.96 0.93 6
P=0.846 4
K. 0.75 1.05 0.99 0.93
i3 N 0 Q=0.889 2
Q, 0.862 2 0.867 0 0.852 6 0.846 6
5; 0.015 8 0.020 6 0.006 2 0.000 2 S%=0.042 8

A IME R T A T

- 1 1< . L ., e
K:r:z]kﬂ;P:;Kz;Qj:;;ki;sj—QJ P’Q*;yf,sz —Q-—P

” < o1
ATLEBIIEH ST =2 (Y, —Y)* = > 0ST i Y =K .
i=1 J

MR AL ST RIME, FTRLE IR B 52 i K, UG IR Al RIEXS 40 303 1 52 i 2 25 7 A
FHEP BT > W) b vk BE > P25 TiO, gkt 78 H A 2R 28 1) 9250 45 148 F - BRBE R BE X ik
I it 53 ) e g S Rl T AE 16~ 25 C PRI R Y TR I A O A 9 O Dl e ) 3 T 1 T A RO
T AT 5775 Sy 1 1 25 S5 L o 3 6 A R O B 5 T R L T R . T L A 25 0k
Wi 22 R 78— B 3R (g — ) 4 A KT X 17 (1 48 4 1 7 B0 b ) B R (L 5 B/ MELZ 22 . &3 H S A T
ZWMZEM RARB.RC 23 3145F 0.1,0.11,0.06, 75 Hy (45 5 577 22 LA 45 16— %k

3 3 5 T

K, >K;; >K;;.Ky; >K,;, >K,; .Ky;; >K; > Ky,

DRI 5 12 S 0 2 AR 1 /KO- 45 il A2 B3, C3, B FR B BE 2 25 'C . P25 TiO, Wik 1.0 mg/em’ .
HIER LG W 2 0.7 me/m’ BB B AT I e Al A 2 A0 A 2 X F S 1) e i i B i . WT A HH IR R
KV B I AN E T BT Y SE 6 b X AR B T IE A S Bt i S R L v L B AT DL O R K, iR T LR
AR 1 KO-

33 REEUARNEFHTHRBSEURESERSN

TE IE 38 52 3045 5 1) o Ak Joe B e A0 OB S A R B IR S 25 °CL P25 TiO, [ Hidk &K 1.0 mg/cm®,
WEW AR O 0.7 mg/m®) R HEAT VAL S0 L 0 HEA AL 25 SOF AT o0 AT . SRR A5 AN 4 TR .

Wt X 4 B HT BAUAG AT AR L TE DA A S S b g B SRR b AR AT R A A ORI
Al 60 min Py, FJE 4 M o 3 S0 DR 5 O A% 7E 60 mim B SK 8 7494120 min B R AR R0 5 31 89 06 AR LL Ho A
SIS E R I A A R B R L U T A S8 A BT SR A v

A SR T 1 A BRI 08 A RS (V=30 m®) g AR B AG 1 B0 35 e 28 O LG 1 AT T 5 R i e 28 <
NS HME Q=30.6 m’/h, THIZ AL 4T FHHE KU 208 W =22 W, b AT RL 5L R AcRE AR AT
WX p=Q/W n IS AESE T 1.4 m*/(h. W) L 7E 1.0~1.5 m®/Ch. W) 2 [ , 76 b o 1) v A 2 fig 45 2% o
J&TF C G, A — 2 LM E.



% 2 4 FOFL,F L ERBMBAR R BRI AR LR 5T 151

o
%

e
<

N

o
=)

e
W

N
a
+

e
W

Y B /(mg + m™)

5

e
o
o
+

=}
—
\g

0 20 40 60 80 100 120 140

t/min

B4 BRBEBRLERE

Fig.4 The results of total attenuation experiment
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