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Application of Air Purifier Containing Potassium Permanganate Oxidant to Remove Formaldehyde
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[ Abstract]  The effects ofoxidation of gaseous formaldehyde with potassium permanganate oxidants with different kinds of
carriers were investigated in a tubular reactor. It was tested in a plate reactor which was the accumulative amount of formaldehyde
removal by oxidant. The experimental results showed that the oxidation of formaldehyde by potassium permanganate is the best
when the carrier is active alumina. And the cumulative removal of formaldehyde is 42% of the theoretical value. The oxidants with
three dosage in tubular reactor were tested. The primary pass rate of formaldehyde was 21.88% to 69.33% when air volume was
300m3/h. The purification efficiency of the tubular reactor is within the qualification level when theamount of the oxidant is 1.25kg.
The purification efficiency of the tubular reactor is in the high efficiency level when theamount of the oxidant is above 2.5kg. By
comparing and analyzing the primary pass rate of formaldehyde at 300m?/h and 600m?3/h, it can be seen that the oxidant has higher

performance when the air volume is 300m?/h.

FETH : FO2 T A B BB I 7SS YR FE 430 Sl X 7 Ut 9T 2017074CG/RCO37 (XAGC012)
EEfI: % 2 (1992.02-) , 5, ML, E-mail: 378943894@qq.com

WWAEE: KER (1964.02-) , Z, i+, #Hd%, E-mail: 470836165@qq.com

Wk H . 2018-04-28



<12 il ¥4 5

751 2019 4

[ Keywords]

0 3IE

PEEAE, NI 80% LA i 18] f2 75 22 piy
), EANERRE MR EERXRB AN S A
R, =N RS R ARE PR, PR, HR
&, HFEDRFET NG, WS E@EmE, 1
S I SR S RE EOE 2 o % GV IES g I ATOL Y )i
K R 2 S R0 IZ J T WL A8 IR ik
i FIERGEKEL, BRI RSIIEE. WATH
RPAE SR, KA RN 5 B Bk
FITHACERERE « [RIUL, =5 P PR RS 1) £ 35 ok il 5 | ke
T NATH B,

H BT A3 % 5 3 T BUA G RE . TR
671, 54 SR AL AL 2 . R I 7 i B A Ay 3
R B 2 B AR B B 4 5 4 T ISt e
SIVEFAREAT IR, LR A 5 P 80, (2 B
LR A W o A AR A B — o W B R R T A
b, SN R 5 R BT A, A B R
WA o1 RAEB TS, ZHREBEEH, K

Potassium permanganate; Formaldehyde; Oxidation; Primary pass rate; Purification efficiency

PR B s IR B D PR O PR 2 A TS P AR i
YA IR LR IR S BRE 5

WA (ALOs) J2& & FH MU /K TR B 571 5
IR B ), B B AR D A AL T
i & — il N A B B 9 3% o AR K A RE
BRI ER R AR A, AN R FLAR 1) 401 i 1T DA e A
5] I R 10 2R B2 BR 2 R AR TR T 35 I K L L s
o Gl FBRE AR 15 5 0L Bffg 20,
FURF BRSNS FR e PR W4T DL K
J(/_{_ré[lZ]o

BT R R A B A s, TR AR T
HENSESPBRENT R, ik Ea] DUE#K
CO2. H20 PLK MnO,, [FIHf MnO, X I 45 —
SE WAL ARAE A, HLASR A Y 2544 1) MnO, X H
TS (Y AL RS SRAS [R]U3-100, R e b5 e i PR
(AT L & B R 2 B R R 77, OS5 2 =X
07,

12HCHO+8KMnO, = 7MnO,+8HCO,K+Mn (HCO,), + 6H,0 (1
3HCHO+4KMnO, = 4MnO,+3C0,+4KOH+H,0 (2)
3HCHO+4MnO, +20H" =4MnO,+3C0O,* +4H,0 (3)

H T B e e i TR T ) 2o R e iR S AL
P, Sl S AR R A L (DL (2D R
KABE,  HAE SR v 4 A /b B B % )
it AR (3) T5 AT .

HICAS SCR TR 507K KMnO4 9708 T s PR AL
. SAEIE D T ALK B, IR T 58K
et il R A SR A AR S TR 0 5 BRASCR O HLAR
P AR L R AL, R I e R R S
et R B SR A TP PR 22 R A i 25 Bk R ) R0CR 3t
177 NHBTTE, DA E R A3 AL TE E

1 SUFINERSHE

AT SCRT T, AT R BRI AT, Sde I3
PR3 ML FE 3~5mm (35 PR SARRIE 7)1
A RIZIKE B A . h TR BRE s RN T
ARWFPEAA, HA2 S0 56 ROBR ], PR A
EAR R A S APORIAE . < AL E TR E SR
HIKRFEEYI Ty 0.4mol/L () Bl BR BF VA, R L
B =R BB ARG BT R T BRI

— IS TA], B i S B RT A 4 AN 5] A ) v
BRIR AR A AL o

2 SLWEERIT
2.1 MRS

MG T B W g 5 g s m, Wit T8
N WSANA YT R T A S TR WSAVA AN R S
N, AT IR E AR A i, IR s R 2% T
T AU 7R % i PR ) R

E1 ERA&REE

Fig.1 Tubular reactor
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Fig.2 Plate reactor
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Fig.3 The diagram of gas chamber
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Fig.4 The diagram of glass bin
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Fig.S Effect test of catalysts with different carriers
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Fig.7 Test data of tubular reactor with 600m>/h
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Table 1 Results of k. test of tubular reactor

300m’/h 600m3/h
A E ke € ke €
1.25kg 0.0302 21.88%  0.04328 16.43%
2.5kg 0.04681 35.83%  0.04913 18.89%
Skg 0.08669 69.33%  0.14585  59.14%
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Table 2 Classification of purifying efficiency of purifier
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for gaseous pollutants

LB RE SR AL RE R/ [m/(W-h)]
Rk #>1.00
HIER 0.50<5<1.00

FIHAZL (1) HHEAE 300m3/h &R M
SRR RS, IR 3 FoR.
*3 MEZHHFUBRLEE

Table 3 Purification efficiency of modified air purifier

SALFIEE  CADR/(m/h) PIW n
1.25kg 65.646 100 0.65646
2.5kg 104.958 100 1.04958

5kg 208.026 100 2.08026
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