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Treatment of Phosphorus Wastewater by Autoclaved Aerated Concrete
YANG Zi-xuan'?, LU Xi-wu'”
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Abstract: The wasted blocks of autoclaved aerated concrete (AAC) were used to treat simulated
phosphorus wastewater. The phosphorus removal effect and its influence on effluent pH were investigated ,
and the optimal operation mode in practical application was determined. The influence of influent pH,
reaction time, AAC dosage and AAC particle size on phosphorus removal and effluent pH was studied
through L, (4°) orthogonal test and controlling the variables. The results showed that the order of
influence of each variable on phosphorus removal was influent pH > reaction time > AAC particle size >
AAC dosage, while the influence on effluent pH was ranked as: influent pH > AAC particle size > AAC
dosage > reaction time. Considering the economic cost and removal efficiency, the optimal operation mode
was influent pH of 7.5 =8, reaction time of 10 min, AAC dosage of 10 g and AAC particle size of 6 —8
mm. Under this mode, the adsorption capacity of phosphorus by AAC was 0. 051 mg/g, and the effluent
quality met the first level A criteria specified in Discharge Standard of Pollutants for Municipal Wastewater
Treatment Plant (GB 18918 —2002).
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Tab.1 Factors and levels of orthogonal test

e
7K bii )\ RNIETE] | fna | KR (D)/
pH{E(A) (B)/min (C)/g mm
1 7.5+£0.2 1 2 0.3~0.5
2 8.0+0.2 3 5 2~3
3 8.5+0.2 5 8 6~8
4 9.00.2 10 15 15 ~30

1E 250 mL g8 = £ HEIH A GE IR B
LR, Oy 3 me/ L BB, H] NaOH 3
o pH B BOHE. =M B T 12 U8R R
b e 9 200 v/min, B RREF KE 200 mL @R
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Tab.2 Results of orthogonal test

s | A | B | c |@m| b PR pHIARKR
1 B2 B3 1K 2 3K
1 1 1 1 1 1 55.52 51.87 56.41 0.66 0.58 0.57
2 1 2 3 4 2 76.79 64.45 64.45 0.47 0.42 0.39
3 1 3 4 2 3 46.74 35.56 37.55 0.31 0.25 0.29
4 1 4 2 3 4 86.07 71.53 83.51 0.89 0.84 0.78
5 2 1 4 3 2 35.98 28.36 27.14 0.28 0.34 0.25
6 2 2 2 2 1 49.91 41.18 47.71 0.01 0.01 0.02
7 2 3 1 4 4 58.23 41.44 44.88 0.62 0.53 0.55
8 2 4 3 1 3 66. 34 49.62 51.29 0.35 0.32 0.29
9 3 1 2 4 3 89.39 63.44 63.44 0.86 0.78 0.75
10 3 2 4 1 4 46.69 34.49 39. 14 0.12 0.13 0.11
11 3 3 3 3 1 94. 84 68.90 68.92 0.51 0.43 0.42
12 3 4 1 2 2 55.30 46.08 44.14 0.58 0.48 0.51
13 4 1 3 2 4 51.83 52.78 46.27 0.79 0.67 0.73
14 4 2 1 3 3 67.05 43.63 48.96 0. 60 0.61 0.56
15 4 3 2 1 2 99. 88 82.52 88.24 1.32 1.28 1.20
16 4 4 4 4 1 56. 90 60. 06 54.20 0.77 0. 65 0.72
F3 NBEBREFMNBEERTESN
Tab.3  Effect of individual factor on phosphorus removal rate
m A I AL Jr A dr ¥y F Sig. e
K IE A A 4182.223 12 348.519 23.475 0.012 —
#E7K pH 1572.003 3 564.001 35.294 0.008 R
J2 e ] 1 694.760 3 524.920 38.050 0.007 R
g 296. 878 3 98.959 6.665 0.077 B
kifz 618.583 3 206. 194 13. 888 0.029 e
R 44.540 3 14.847
Mgt 56 654.024 16
KE R ETT 4 226.763 15
{E:  Sig. <0.01 Jfyf i ;0. 01 < Sig. <0.05 Jy i ;0. 05 <Sig. <0.1 HKWH ;Sig. >0.1 HARBFE,
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Tab.4  Effect of individual factor on pH variation
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Fig. 1 Results of orthogonal test based on phosphorus
removal rate and pH variation as evaluation indexes
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Fig.2 Effect of influent pH on phosphorus removal
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Fig.3 Effect of reaction time on phosphorus removal
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Fig.4 Effect of AAC dosage on phosphorus removal
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Fig.5 Effect of AAC particle size on phosphorus removal

AR LEIG ORI, B BT IR B 5 R R B, AR
HARSE WA R ILE F . T TR B
WEEE N Ca - PR ML M, BN 5 fmg ™,
AR G0 A5 21 A [R1 2S00 7R AR A/ N H B
g . GERINSIREE - B bR (GB
11968—2006) FLAE , £ 50 TN A iR B A s 6 1Y)
512k 600 mm x (100 ~300) mm x (200 ~ 300)
mm , BEHEF] 0.3 ~0. 5 mm 752 E B RLA, H

114 -



www. cnwwl1985. com

W T, 5 A A IR A B R KA PR

s

%3545 %154

WA S ERTI R . I, 2% H KoK
JALAFRET 6 ~ 8 mm Sy Hokife, SEPRE I an
FORAR B, T8 4 e M 50 1 S B0 A 45 i
SRS TA]
3 %t

TR B X B K B AT 25 BR AL
A DR RDRE AR 7= s e A RS2 8 I R BE
TSR BRI 20R LR 9 E . #EK pH (R SN
[i) RS BN X e 09 25 BRI A 52 M), ELE e R JEE
AR E/IMK IO BEPK pH B > S I ) > Kide > 45
I, oK pH AE SBEE ) B0 5 BR R S IR
FHOE, TDREAS 5 BRBARROCR 52 SO OC . XF T8 32
3 mg/L BB K, 255 25 B0k L BR R LS 1T
A AR SO SR AT #EOK pH E 7.5 ~ 8
] S 10 min 0N 10 ¢ BOKIAIAR H 6 ~ 8
mm , FEI AR EE L W 0. 051 mg/g.

S 3Lk -
(U] mPR3E, oKD, Ryt , 4. ORISR/ K IR

R BRI 2 00 A SOE R RSV [T ] BRI S g S5 B
¥6,2012,34(1) .9 - 14.

Gao Zhenmei, Zhang Bo, Shang Jingge, et al. Temporal
and spatial distribution of nitrogen and phosphorus and
evaluation of trophic status of a water supply lake in
Taihu basin[ J]. Environmental Pollution and Control,
2012,34(1) :9 —14(in Chinese).

/NI T5 KT A SR AL R B R BB 5T S R
[J]. HE%KHEK,2016,32(7) :92 -95.

Xie Xiaoming.

(2]

Research and practice of chemical
phosphorus removal technology in WWTP [ J]. China
Water & Wastewater, 2016, 32 (7): 92 - 95 (in
Chinese) .

[3] YangF X,Zhang C S,Rong H W et al. Research progress

of

phosphorus removal [ J ]. Appl Microbiol Biotechnol,

2019,103(5) ;2133 -2139.

Bunce J T, Ndam E, Ofiteru I D, et al. A review of

and application prospect anaerobic  biological

[4]
phosphorus removal technologies and their applicability
to small-scale domestic wastewater treatment systems
(1.
1-15.

Frontiers in Environmental Science,2018,6(8):
[ 5] LiB,Irina B,Yu W,et al. Phosphorous recovery through
struvite crystallization ; Challenges for future design[J].

Sci Total Environ,2019,648 ;1244 —1256.

[6]

(7]

[8]

(9]

[10]

(1]

[12]

- 115 -

ER M, 20,55 FORKT 15T S F RLE R
M UL BEA V5K [T ] T E 4K HEK,2016,32
(13):112 - 115.

Zheng Yuyi, Lin Zhilong, Li Yan,et al. Ceramsite from
waterworks sludge as media in constructed wetlands for
treatment of municipal sewage [ J]. China Water &
Wastewater,2016,32(13) :112 — 115 (in Chinese).

Shi J H, Yang Z X, Dai H L, et al. Preparation and
application of modified zeolites as adsorbents in
wastewater treatment[ J]. Water Sci Technol ,2017(3) :
621 —635.

Li W J,Zeng L. X,Kang Y,et al. A solid waste, crashed
autoclaved aerated concrete, as a crystalline nucleus for
the removal of low concentration of phosphate [ J].
Desalination & Water Treatment, 2016, 57 (30 ).
14169 - 14177.

SR/ANFE A AR BE A BRI B A 03 i v
AIRCR S HLE [T]. PREE TR 740, 2018,12(8) :
2202 -2209.

Zhang Xiaoling,Zhu Guangcan. Effect and mechanism of
phosphorus adsorption in initial rainfall runoff by
autoclaved aerated concrete block [ J]. Chinese Journal
of Environmental Engineering, 2018, 12 (8):2202 -
2209 (in Chinese).

IRATIR, B — WL, 25 ], A PR N TR L
BHARE BRI MBI [T ], SCEoR S R, 2016,
33(6) :59 -62.

Guo Xingmei, Luo Yifan, Li Jiaming, et al. Study on
mechanism of deep phosphorus removal by modified
[J]
Technology and Management,2016,33(6) :59 — 62 (in
Chinese) .

R RARESR, T/ME, 2. T IR HE KA I %
ROFFE 1] HEET5 4 5 B3R ,2017,39(8) . 884 —
889,894.

Chu Run, Chen Nianlai, Wang Xiaojuan, et al.

autoclaved aerated concrete Experimental

The
nitrogen removal effect of emergent plant in constructed
wetland [ ] ].
2017,39(8) :884 — 889,894 (in Chinese).

UHEC, 525 SR AU, 2. SRR TR IIK ) 16 it Py A58
HAFPERENLIOT S (], 5 R 40, 2015, 18
(2) 255 -262.

Zhao Min, Peng Jiahui, Zhang Mingtao, et

Environmental Pollution and Control ,

al.

Improvement of performance of model-gypsum by
polycarboxylate-type water reducer and its mechanism

[J]. Journal of Building Materials,2015,18(2) ;255 —



%354 %154 ‘1’ 2 K HE K www. cnww1985. com

262 (in Chinese). 575 —580(in Chinese).
(131 A, skak2e, Bo7AL, 45, I GREELIRALE RS

SRERARIAGEH TS T]. REEL,2014(12) :132 -

133,138.

Zhu Jiong,Zhang Zhijun, Lii Fangli,et al. Experimental

study on porosity and strength of aerated concrete[ J].
Concrete ,2014(12) :132 — 133,138 (in Chinese).

[14] Xia P,Wang X J,Wang X, et al. Struvite crystallization
combined adsorption of phosphate and ammonium from
aqueous solutions by mesoporous MgO-loaded diatomite
[J]. Colloids and Surfaces A Physicochemical and
Engineering Aspects,2016,506:220 —-227.

(151 FRERAE, X0, RIS CPB OHEY 73 4 B 4k 69 A | e
W — e PERERTSE (0], BREE TR224 4R ,2010,4(3) EEEN AT (1988 - ), &, ZH KRB, [T
575 - 580. UL R BT TT 1) DA AL 15 7K Bk e Ml 2
Lin Jianwei, Liu Yi, Zhan Yanhui. Adsorption and WM,
desorption of phosphate on CPB modified zeolite [ ] ]. E - mail:yzx_1009@ sina. com
Chinese Journal of Environmental Engineering,2010,4(3) : i B HA:2019 -05 - 19
- 2 -

“2019 (P ELKRHER)ETNBFL"ETIA2 828 B A MBI

2019 5 R BATIF T B G SLRR G RE—F L P RITBZSHEERMERKTRE KES T
P RABE T REFE ARG FZRTZ—, SR KT R RERA KL A, EHILRAT AT ET
KA ZHERRAEZETPZE,

FTEBRRE R ERBIRT R, LM B AR HE LA MR LHERFER D, RBRGERIEL
KRB MUK ZIRAKZH AKEA AKE FHRE, REZARKTREE TAASTIRI H O KEE
IR IR L ARG A0S Bk () BRI R R T K RIS HEKE Mk Ao 2 BN SR
RIEASAEFRI] B AN T AT AR R RE R KB R RIRFEHR] Ao i F ko

A AL BB T RS XA KRB LR B e, iR E A R R 3 K 6 R A BB R SR, ) R
BAREEF R EF 2, (P ELARIK) LEAMT 2019 F9 AL MEBFET~BFL,E LM
TR IR I8 o Rk o R AF R R B IR KB KR IRIB G MRS R AR I LRI AR 2
F TR BRAR IS BB K PRI BT RA LA R PR AT IR 2 LRSS @R
REFi Ao 3R, AL AR B TRAE

Wi A B AR LB R EEARBEE LB L, R F LI THRR R FRIIER", FMHAE
(F BBRHAK) e K F . BAZRH  dingdingd124@ 126. com, # A5 B #1:2019 48 A 15 B,

B 19:2019 59 A 25 H—28 H (25 HIRZ|,26 H—27 HA %R iA,28 B LFAIN)

oo ) MTFREREE(STMNTAFR LS 23 5)

fi F A T H48,13502042821/022 - 27835913, dingding0124@ 126. com

(A FIZRERD)

- 116 -



