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1—water seal; 2—vacuum pump; 3—caustic washing tower; 4—mist eliminator; 5—pump; 6—preheater; 7—reactor; 8—induced fan; 9—

cooler; T—thermometer; P—pressure gauge; A—sampling; FD—feed gas; DW—drain water; ST—steam; WW-—washing water; CW—cooling

water; PG—product gas
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Table 1 Parameters of the adsorbents
used in the COP process
— i&ﬁ& IR BET H:# ?Lﬁi%
/g cm 3 /mm i /m?-g ! /m’-g !
ZMS 0.72 2 700 0.5~0.6
OAC 0.48 2 1 400 0.5~0.6
KU2 0.67 2 1150 0.4~0.5
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Table 2 Components in yellow phosphorus

tail gas after water washing

44y % B4 %

Co, 2.44 N, 4.29

0, 0.5 H,0 ~5

co 85.425 H,S 1 050 mg/m®
H, 6.47 P, 1 170 mg/m®
CH, 0.425 HF 10 mg/m’
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Table 3 Demands of pre-purified product gas

B4 % B4 %
CO, 2.44 N, 4.29
0, © 0.5 H,0 ~5
85.425 H,S 5 mg/m’
H, 6.47 P, 5 mg/m?
CH, 0.425 HF 5 mg/m’
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Removal of P,, PH; and H,S from Yellow Phosphoric Tail
Gas by a Catalytic Oxidation Process

Ning Ping', Hans-Joérg Bart?, Wang Xuegian', Ma Liping', Chen Liang'
(1. Department of Environmental Science and Engineering , Kunming University of Science and
Technology , 650093 Kunming, China; 2. Lehrstuhl fiir Thermische
Verfahrenstechnik , University Kaiserslautern, D-67653 Kaiserslautern , Germany)

[Abstract] Yellow phosphorus tail gas is a resource to produce bulk chemicals, such as formate, oxalate,
methanol and so on, after pretreatment and purification. In this study, catalytic oxidation of phosphorus and
hydrogen sulfide in yellow phosphorus tail gas was investigated with activated carbon and a home-made catalyst
KU2. Phosphorus and hydrogen sulfide adsorption characteristics on the catalysts were studied in a fixed-bed
system at different temperatures between 20 and 140 C under atmospheric pressure. Both KU2 and activated
carbon proved to be effective catalysts in the catalytic oxidation process (COP) for H,S and PHj; removal.
Purification efficiency increases with the increase of temperature and oxygen concentration in yellow bhosphorus
tail gases. Under optimized operation conditions the product gas with a content of hydrogen sulfide <5 mg/m?,
total phosphorus< 5 mg/m® was obtained by using the COP process. Spent catalysts could be restored to the
original activity after several regenerations. A mathematical model was developed to simulate the experimental
results and the mass transfer coefficient for the experiment was evaluated. Good agreement of the experimental
breakthrough curves with the model predictions was observed.

[Key words] catalyst; catalytic oxidation; H,S; P,; PHj; fixed bed

(PFEIEREN05 EF7EF7THEAME

BEFRE—BREZE oo SBE EEREE RN R LR ELRFE -

ST K3 MON B B IR R Hr R I R

REHR - s e BOBHEE RBEBRBMEBEER e RS

KA eui MAMBEFNMERHFMA - BiE  —FEGHER Hilbert RERIEH LB - X%

E%*ﬁ&wﬁﬁﬁlﬁtmﬁ%% —FhB it BP BIETEVLR T 25 3

03;: BT e WA 2R - - e RLBE &

AR FEZHNURSHA, PE BERAELSKMNFHET LR - KEMHF

HRWERSEE - seeeeeeeeneeee ZREGRAE BT GIS IR R L IUE T AT AL B

TR BE S UF - XA RME TRBEAR -oovveveeee BARRHERA -  RRRIRTELERITE: =5 -3 ik &
BB MAOSRWEHMEHEEIT ZERE

FREL R E S B AR IR AIROR WL HERFHERR - e BB

PHAEPHRA - o g s e ZEW%E BREIZEARETETERYNEEES -

0 5 J5E 40 79 1R B - T DA 5 BE ) 2 C T AE

etk - B o e RAEHE WFEBRTEMERINLEENMDA oo BN



	T00027_00
	T00028_00
	T00029_00
	T00030_00
	T00031_00
	T00032_00
	T00033_00
	T00034_00
	T00035_00

