550 TR T IR 244R 5 17% 5 01 20235 6 3

Eco-Environmental Chinese Journal of Vol. 17, No.8 AUg 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

DOI 10.12030/j.cjee.202303007 425 X703 SCHRARIRGS A

W, RABIE, B, 5. 29I 5 L [H 8 PRAL PR TR AL 00 B AUARRY AL, PREE TR 240, 12023, 17(8): 2635-2645. [PAN
Zhouzhi, YU Shuyao, CHEN Yifan, et al. Mechanism study on the treatment of ammonia and hydrogen sulfide odor gas by multistage humus
soil fixed beds[J]. Chinese Journal of Environmental Engineering, 2023, 17(8): 2635-2645.]

% 9% £ IR 5 11 PR A PR AR UL % R
R HLEE

zé}%]g mPr, GBI, Sk, FE, Tk, BE, TR, KRB,
2 =
x &

P RUR IR A B, 15 Be il 5 BT AT T B R e R A, B AT 210023

£4

OE B TR A R A Ik A SBR 22 4 LA XEL 7 RS B DR AT U IR AR B, DUAUR R T B
A7 AR IO 15 B AT R S DY R AT IE A SR R G AR T RO R A A Ak B AR RE S 25 R AL
B, I iz PR S 0 7 v 0 8 58 4 1T 5 R 25 BR &R LB E AT oo b o 2R SR . B b T R RS Al
S 3 ZBR A0 95% 5 98%, 45 P ZH B 2 BR 3R A SR R/ (9 MR UL Py Ay AR 2 i 973 Ao >T5 e 9y 60 4>
K I3 G, A DR E OB A 2 B 23 B W DRI BRI S5 2 ) 81 i >R R T B iy =K g e, e ARS8 %
PE MR AR 7 meh !, KA 0.12med ™, E BT 10 me-(m*h) !, BALE GG 2 mg-(mh) o AL
TR AT B 45 SRR 22 9 R IR B T RO EUR BB R ER RN SRRy s (k) , ERZ N AR
W L AR e, e R O L R TR REL T, T OB R, H A SO E R AR AL
FEIR o3 Fe 22 B/ L RS WA I o0 T 22 (R 22) 5 ROHOA Bk A I ton BUZ Gk o AR AT 58 45 2L n] o BUA 1Y SP0H
Yy S AR PR 1 e e B i - [ 5 PR IR AR BB B T 2R IS %

KBRS L EE IR EYEN s SBARTUR RERILA

B I SRR 37 A b S TSR3 B A rp s B R i R AR, B S O R A Sy,
R AR D) I R AR AT AR B A= SR vk BRI T SECRE B BEE R 2k B R AR P R B R A
1S9 0, REA AV IE AR IER A T2, ZEREESE . s4E IR, wH
HORL— B Wi s . — KRB, st Wk, TEE, ZHTAIEREAR, NP
B — T R T AR BN G A, AR W PR Y 0 AR AR BB, SR I R OB E K s AT e 4
AR AR 2E RN ZE | TR KU O R G XU B A R D S TR e E . B BREEE
BURK, tnfkL. ZALA0BR . BRI, ZH TR AR, nURZE RIS A . A HE
Bk ek, HZEE0R A B ICE RIS FR Y BT, 75 A Wm0 8 IR R TH A Wt R A BRACR
JEFE L A S R Oy R AR R, RAA VLR R R E0R . R AR R s, CTEER
7 5 AR5 7K A R AEDRE A BE IR AN ] O R L U, B TR R KR R R, £
DL Ho At b 2E ) I s AR A R as HT O 00, A, A AR S SE T AT 55 I R R B
Wi HEA: 2023-03-02; RFABAHEA: 2023-05-11
HEUR: EZEESPEITRITH (2018YFC1901404); [H % A AR 34 ¥ BT H (51878337)

E—1EE: WAL (1998—) , F, LWL, 852874245@qq.com; RBIEIEE: RE (1968—), B, Wi+, ml#H#E,

njuwujun@nju.edu.cn


mailto:852874245@qq.com
mailto:njuwujun@nju.edu.cn

2636 ok L B ¥ W EEAVE S

YERIAN, X H,S. CH, 5515 eyt HA 8 i i A= Wy B g e U2, (AR SCBrag v, o TR S b
FEAE R R B /NI URL, VB ORI 78 R SIS 00T, Al o 40k pe s ik e k. i@
B 8 m, Sx AR & e AERE N .

A ST AUNG £ 22 G R IR A B IR, SR B A S 2B TR 5 S O T 8 A = A Sy 1 AR A 0 Yt 1)
HORE, BEX/NA R RWEN AR SRR, B T LA PR K S BRALEE, DL
R 22 9 R KB A TR R AE I SRR Rk R RS
1 #Rl5RE*%

1.1 SLIe#H

Ji 5 R R T AR = N T R B AR TR BT 92 43 36 I A5 B 20 mm 0 R E s 1, K pH N
7.88, EC A 1.53 mS-em™>, AT, }y 12.13 mgg"', TOC Jy 56.7 g-kg 's KA B 50 1 K I i L1 375
U8 VA 38 A= Akt | Ty i O AR A RS A E AR HE AR AT L N AL T S A R
AL S TR 9 1~6 mgrm ™ 5 0.1~0.5 mgrm >, I E R A - [ E PR i e R
BRACE, Kb BT R o Wk AT YR, E AR IRIEN 1~12 mgm”, BALE RN
0.2~2 mg'm; BUEW MY A &7 %3080, B%W A, L pH R 7~8, COD 4 793.75~
148546 mg-L', [NH,-N]} 592.84~923.98 mg-L™', TN 3 660.48~956.73 mg-L ',

1.2 LWRE

ST ORI AT, ke LA T VLIRS rE T R A ML S Ak B3 A Ak R 5 HES D B
I, BRI =S e R BRAMCRIE FAR R GHER T, MR ERS
Ak S AR HE AR IEAT VRS, i RALEAT I 5 80k Je 2 — 9 Hp 0 Al + [ e IR A 3, Ak e HE
25, R RSAL AR EE N SR P B L B ER . SR B ER AN AN, B
2m, HA2 600 mm, HAEURHZEE 1.50m, (KU 0441 m®, K475 530032 )5 20 9 15 2 1) 20 mm
N B A e, OREZE T 55 v 1 R AR SRR, T S W SRR 2 AR B AR A [ R IR
HIAWAZ, &020m, HTHKSWAMAR . BEKR EHA#HKESHRE, #KESXK
5 N 77 SBR I # HH K A8 B KR AHIBGE , B U8 RE A [ E RIS B de20 1 PVC ZEFLAE ST/ K s
SAE R deS0 9 PVC 45, B T —JE A + e KRR . RSB IERH AKIEH -1
E, SR de63 B PVCAEE, HHIX THEAZINHE, AN T HHEA S K e . 5558 1[5 2 R 2%
¥ 5 sz an &l 1 BTR .

HEKEE
H"/;m%‘ﬁ[ %@

YA

/ %
jz/ HoKEE
—

i

O O O |
(a) FFR£ 2 PREs (b) L RS

E1 BELEERRERRE
Fig. 1 Structure diagram (left) and physical diagram (right) of humus soils fixed bed
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Fig. 2 Structure diagram of processing units
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Fig. 5 Influence of gas surface loading on treatment efficiency of multistage fixed beds
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Fig. 6 . Influence of hydraulic loading on treatment efficiency of multistage fixed beds
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Fig. 7 Influence of pollutant loading on treatment efficiency of multistage fixed beds
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Mechanism study on the treatment of ammonia and hydrogen sulfide odor gas
by multistage humus soil fixed beds

PAN Zhouzhi, YU Shuyao, CHEN Yifan, GAO Linyan, SHOU Wengqi, SU Zilong, PENG Hao, LI Yifei,
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Abstract A humus soil fixed bed series anoxic SBR multistage reactor was designed to carry out collaborative
treatment of odor and leachate in' landfill. Orthogonal experiments were conducted with gas surface load,
hydraulic load and pollutant load-as influencing factors to explore the treatment efficiency and removal
mechanism of ammonia and hydrogen sulfide by humus soil fixed bed. The mechanism of ammonia removal by
humus soil fixed bed was analyzed by means of material balance. The results show that: The average removal
rates of ammonia and hydrogen sulfide in humus fixed bed were 95% and 98%, respectively. The order of
influence of each factor on ammonia removal rate was gas surface load > pollutant load > hydraulic load, and the
order of influence of each factor on hydrogen sulfide removal rate was pollutant load > gas surface load =
hydraulic load. The optimal experimental conditions are 7 m-h gas surface load, 0.12 m-d hydraulic load,
10 mg-(m’-h) ' ammonia load and 2 mg-(m’-h)™" hydrogen sulfide load. The results of mechanism analysis show
that the removal of ammonia by multistage humus soils fixed bed mainly depends on the partial pressure
difference (concentration difference) between the gas phase and the liquid phase, and the mass transfer is
affected by the concentration of imported ammonia, namely the partial pressure of ammonia gas phase. In this
process, the resistance of gas film is much greater than that of liquid film, which is similar to the control process
of gas film. Moreover, the partial pressure difference formed by the equivalent ammonia nitrogen at all levels in
the liquid phase is small, and the partial pressure difference (concentration difference) between the gas phase
and the liquid phase and the effective mass transfer area of the gas are gradually reduced.

Keywords humus soil fixed bed; biological filter; odor gas; removal mechanism
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