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Relationship between Phosphine Concentration and Alkaline Phosphatase
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Abstract: The production of phosphine in anaerobic sequencing batch reactor (ASBR) was stud-
ied. After the long-term monitoring of total phosphorus ( TP), chemical oxygen demand ( COD), and
phosphine, it was determined that the system had a stable production of phosphine. The changes in TP,
COD, phosphine, and alkaline phosphatase in the typical cycle were studied, and the relationship be-
tween phosphine and alkaline phosphatase was analyzed. TP and COD showed a decreasing trend in the
reaction process, reached a maximum removal at 5 h, and then fluctuated slightly. The change of gaseous
phosphine (PH;) showed an “S” shape. The matrix-bound phosphine (MBP) and alkaline phosphatase
activity ( APA) both rose dramatically at 3 h, dropped sharply at 4 h, and then increased moderately at
7 h. No significant correlation was identified between PH; concentrations and APA; while, MBP concen-
trations showed a significant positive correlation with APA (R* =0.964, P <0.01).
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Fig.1 Schematic diagram of ASBR
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Fig.3 Removal of TP and COD during steady operation period

Bl 3 WAL TP 76 0 ~2 h I RIS, LBR3R
KF]40. 1% FEH TG IR L N B G HA 55 1 T
BRHVE T, K Hh 0 8 1 5 e e s R B s 2 ~9 ho Y,
TP LB BT /NE SN, BIE N 33.84% , i K 25
FRERIRH] 41. 38% , i Al GE 2 K i 2B R S AR
VE TR BR824 , SRR B HLAR R FH 0 B 2 £ SR
[IF K R TP & B E TR shiE il .

COD 7£ 0 ~5 h N RFEE 5Bk, 2 bRk 5|
96.0% . SN A%t A ALY 2 BRACR BT, 9T A
i ASBR g N IR GRS R TR 2R A&, 4

- 100 -



www. watergasheat. com

PR, % ASBR & 5 o BHAL U L 5 alobh B AR T 1k 0 % A

FH34 K H13H

RS A DR K RE S B o S ML EAT 226 S /N

W, B TP COD BBl R R, Al PR &R

WRANA ALY A 1R A5 58 U

2.3 BBFHARBMLEIRE MRS ETL
P 4 Jr 7 Jes S0 J] ) P4 AL 0 (PH, A MBP)

2 RV P A TR k5 P A

4000} {900
= 1800 =
o L 7]
2 1j— 3000 J700 B
- 1600 =
= 2000} =
= = 1500 %%
E =
£ 1000} 1400 =
1300 =
0 200

B4 FREIEITEHE PH; MBP fim iR B T L 15
Fig.4 Transformation of PH,, MBP and alkaline phosphatase
during steady period
H & 4 W LAE ) PH, W2 S7 IRk a3
1E0 ~1 h,PH, ¥ J 830 ng/m’;1 ~2 h,PH, ¥kJF
RENERKAH, 2 790 ng/m’ ;2 ~5 h, PH, AL,
43514 730,690,790 ng/m’;5 ~6 h, PH, ¥k XK
EH2 T3] 2 310 ng/m’;6 ~9 h,PH, ¥k 5 R P&
s RN B B PH, MBESE R 1 369 ng/m’ , 454
WA RBRIG O, 7T LLE 1 F T WS 2 B 5 mn
PH, e A0 3L AR — 3, o #4E D00 i 1 326 1) 2
R —&B st Bk PH, J7 LBy o
MBP ¥ FE DL &g T o TR ir 5 WL A & &=
Pt %0 ~2 h, MBP ¥k B 435124 353. 76 .600. 18 |
174.73 ng/kg T-J8; )% 3 h [} MBP 2y 3 850 ng/kg
T, SR A N 5 KA L 4 h, MBP i 7 %
%% 317. 33 ng/kg T8;5 ~6 h, MBP ¥ & & i %
% 186. 15 ng/kg T-Ue; i 7 h B, MBP 84k 7+ &
1 083.18 ng/kg T8 ; 5 8 ~9 h, MBP ¥k B 431 A
204.5.249.5 ng/kg T,
RPE B IR W) 1R 1 1y 279. 28 mgTF/ (¢TSS -
h) | i e APA A2 {451 MBP AH{LL, 7E 3 h
B 35 B B KA, K 894. 35 mgTF/ (gTSS «+ h) ;4 ~6 h
BREE TS L AE 7 h 4275 5] 497. 19 mgTF/( gTSS -
h) ;8 ~9 h, 25 {l MBP 28 fk#a %, S5 F K5 T,
W AR BT APA 24 395.08 mgTF/ (¢TSS « h) , & T¥)
I APA . X AT BB B T O PE o IR B 52 175 5 — 3 1
BILHR )2 000, 0 46 B BREE P iR 6 15 B 78 2 , 410 1 il

(6 10, A BR G PR IR h & Bk =, 5 SR A
8, DT TS PR 1

2t SPSS Hffk— 00 Hr, KB ASBR F=HE LA
FGh MBP 5 APA R W]y IE MG HE (R =
0.964,P <0.01), %85 APA ji &, MBP ¥ &l 5,
Rl APA BRG] T MBP i) 7= A=, TR W] 1 1
FEWL S A P IO o 3 RTBE -5 Al P I it R K
figt W BRI B P AT B ™ A TO LR IR | e i HoAtL P
SMBEEAC BT TERE R DI REA S0 G IR BT
R SEWACE PH, 5 58 PE R BT TC W] S 14 AR
KA HNE 4 P RER S UEHH LA PH, W% R
B, G55 AT L R B AR AR B, 45 5 UL =%
BEARI , SWL SR B o X IEEDIE | —Sbop
MR LA BEL RS 5 B o SR M B3 1L
fry 2

3 ik

©  JREJFAH RN G2 YRG5 55 d )5, TP
LBRFIRF37.27% COD LBR#i55]95.58% HA
e MWL S0 B (BN 1130, 92 ng/m”) ; Hi A
SRS BN S b ivf, TP £ BRAS AT A B KAE 41.38% ,
Iy COD £BR=Ny 96.0% Kty o

@ SR P TS BRI AR RV B S 2 790
ng/m’ BN 1 369 ng/m’; 45453 A5 B AL AR L
'3 850 ng/kg T ; B PERAERR S PEAE S 3 h i
B, 5 2 894. 35 mgTF/ (¢TSS - h) , WA & ¥k
279.28 mgTF/ (¢TSS - h), KB i 4 395. 08
mgTF/ (¢TSS + h)

@ GG WAL SRR S 1] A7
[ IEAR G (R =0.964, P <0.01) ; BRI BB
SR LR I 2 18] AN A7 AR B SR, (EAR IR <
WAL E M ZE 5 BB S TR A TE R AR T AL R
AT AT S M W R B 2 1P A (R 2R

SE

[ 1] Oehmen A,Lemos P C,Carvalho G,et al. Advances in
enhanced biological phosphorus removal ; from micro to
macro scale [ J ]. Water Res, 2007,41 (11):2271 -
2300.

[2] YangS,Yang F,Fu Z,et al. Simultaneous nitrogen and

phosphorus removal by a novel sequencing batch moving

bed membrane bioreactor for wastewater treatment[ J]. J

Hazard Mater,2010,175(1/3) :551 —557.

[3] HoulL]J,LiuM,Zhou J L,et al. Emission of phosphine

- 101 -



%34 %

% 13 #1

P OE 2 K BE K

www. watergasheat. com

[4]

(5]

[6]

(7]

[8]

(9]

[10]

in intertidal marshes of the Yangtze Estuary[J]. Appl
Geochem ,2011,26(12) ;2260 —2265.

AW R, RA, 25 19K =2 DU A BR A F
JUHERELT]. HEA AR ,2012,28(35) :264 - 268.

Meng Shunlong, Qiu Liping, Chen Jiazhang, et al. The
research process of chemistry precipitation method in
phosphorus removal in wastewater[ J]. Chinese Agricul-
tural Science Bulletin,2012,28(35) :264 — 268 (in Chi-
nese) .

W, £ 24U, ZE/N, A5 B A BRI T2 5 IR
/AR LM e WFRELT]. BRI RS, 2011,
32(11):3379 -3385.

Yang Fan, Wang Dongbo, Li Xiaoming, et al. Compari-
son study on phosphorus removal between single-stage
oxic process and anaerobic/aerobic process[J]. Envi-
ronmental Science,2011,32(11) :3379 — 3385 (in Chi-
nese) .

SKRAITT KT, . R SRR/ A AT
R R AR T]. PR TR, 2011,29(5) 127 -
134.

Zhang Kefang, Zhang Chaosheng, Wei Wei. Phosphine
release in aerobic sequencing reactor process and anaero-
bic/aerobic sequencing reactor process [ J ]. Environ-
mental Engineering,2011,29 (5):127 - 134 (in Chi-
nese) .

e, WAL A BB CLI 2 o B s [ D] M
MR ,2012.

Sun Liang. Study on Mechanism and Process of the
Phosphine Released [ D ].

versity,2012 (in Chinese).
SR, RTED R AR T W AR AL E LT T
PG %57 ,2012,38(22) . 134 - 135.

Zhang Nan. Gaseous transform shape of phosphorus un-

Guangzhou ; Guangzhou Uni-

der anaerobic — aerobic condition[ J]. Shanxi Architec-
ture,2012,38(22) :134 —135(in Chinese).

DY WU A, A BRI RO B R 2 I
TIKBRBERCR BRI AT I [V ], %2 535 TR,
2014,21(5) .94 -97.

Luo Ye, Bao Jianguo, Li Shumin, et al. Experimental
study on the release of phosphine to improve the removal
effect of phosphorus from sewage[ J]. Safety and Envi-
ronmental Engineering,2014,21(5):94 - 97 (in Chi-
nese) .

KGR, 55, A F % MM A S i s
WEYIREE KRG AR LT ] U4, 2006,46
(4).608 -612.

[11]

[12]

[13]

[14]

[15]

[16]

- 102 -

Liu Zhipei, Wang Baojun, Jia Shengfen, et al. Relation-
ships between phosphine content of samples and their
microbial populations and enzyme activities [ J]. Acta
Microbiologica Sinica,2006,46 (4 ) :608 — 612 (in Chi-
nese).

FME, B LERRE, 55, RV IEIRERZ TUR Y
TR R R P S S i R [T ] BRI 224l
2011,31(10) ;2233 -2239.

Jiang Jingmei,Zhao Hui,Shen Mingneng,et al. Distribu-
tion and impact factor of alkaline phosphatase activity in
the intertidal surface sediments of the Yangtze Estuary
[J]. Acta Scientiae Circumstantiae, 2011, 31 (10):
2233 -2239(in Chinese).

VR B A RV R Z TR 3k
JREE G SHAL AR T ARE L) ] PR ,2012,33
(10) ;3443 —3443.

Li Tao,Hou Lijun, Liu Min, et al. Distributions of ma-
trix-bound phosphine in surface sediments of the Yangtze
Estuary[ J]. Environmental Science, 2012, 33 (10)
3443 - 3448 (in Chinese).

TR, SR, SKIOT , 2. Sl IR R R TR
HRRAE SRR iR IE L], IREER R,
2013,34(10) :3804 -3809.

You Lili,Zong Haibo,Zhang Shufang, et al. Distribution
of matrix-bound phosphine in surface sediments of Jinpu
Bay[ J]. Environmental Science,2013,34(10) ;3804 -
3809 (in Chinese) .

WA DA R Wi i 14 52 Wi DR 3R 2 E T 114 9
[J]. REMHS9RE,2013,(4) :64 - 66.

Luo Qiurong. The factor of anaerobic dephosphorization
process and the screening of bacteria[ J|. Energy and
Energy Conservation,2013,(4) :64 —66(in Chinese).
JEIRERE , XUREE , INEE o, 5. DRAAR A B AE I Al
SRR YT 1 S I BE AR S [T ], AEZSIREE, 2007, 16
(6) :1669 - 1673.

Zhou Kangqun,Liu Hui,Sun Yanfu,et al. Screening the
phosphate reducer deoxidizing total phosphate into PH,
and the identification of the functional bacteria[ J]. E-
cology and Environment,2007,16(6) :1669 — 1673 (in
Chinese) .

JELRERE NI N 6, 2. R ERIE S AL S 2 fiE
PR R S HEE [T ] ARV IRER 242240, 2007 ,26
(4):1512 - 1516.

Zhou Kangqun, Liu Hui,Sun Yanfu,et al. Screening and
identification of deoxidizing phosphate into PH; bacteri-

um strains [ J ]. Journal of Agro-Environment Science,



www. watergasheat. com

WRE 5 ASBR 2 %5 P B AL Sk B 5 AL AR R B R R 6 X A

FH34 K H13H

[17]

[18]

[19]

[20]

(21]

(22]

(23]

2007,26(4) :1512 = 1516 (in Chinese).

Xie C,Zhao J,Tang J,et al. The phosphorus fractions
and alkaline phosphatase activities in sludge[ J]. Biore-
sour Technol ,2011,102(3) ;2455 -2461.

Zhu R, Ma D, Ding W, et al. Occurrence of matrix-
bound phosphine in polar ornithogenic tundra ecosys-
tems ; Effects of alkaline phosphatase activity and envi-
ronmental variables[ J]. Science of The Total Environ-
ment,2011,409(19) :3789 - 3800.

. PR b w40 0™ AR Y A A T 0 20 45
WL R ERHE L ,2010,5(5) 373 - 376.
Niu Xiaojun. Preliminary research on phosphine produc-
tion by microorganisms in sediments[ J]. Sciencepaper
Online,2010,5(5) :373 —376(in Chinese).
EHEEFRE, DaR,E RAKM Yk
W FCIBEE T ], A YIAiE A, 2015,42(1) 34 ~
41.

Wang Jinfeng, Niu Xiaojun,Ma Jinling,et al. Conversion
of phosphorus to phosphine by microbial deoxidization
under anaerobic conditions [ J ].
2015,42(1) :34 —41(in Chinese).
ZEPR. ASBR Ak BHUK BECPE TS U8 B A 1 2 R R
FELD]. P92 K2R ,2008.

Li Huai. A Study on Microbiology of ASBR Reactor

Microbiology China,

Treating Thermal Hydrolysis Sewage Sludge [ D]. Xi’
an; Chang’ an University,2008 (in Chinese) .

Hou L,Liu M,Ding P,et al. Influences of sediment des-
sication on phosphorus transformations in an intertidal
marsh ; Formation and release of phosphine[ J]. Chemo-
sphere,2011,83(7) :917 —924.

Hong Y,Geng J,Qiao S,et al. Distribution of phosphine
in the offshore area of the Southwest Yellow Sea,East A-
sia[ J]. Marine Chemistry,2010,118(1/2) :67 -74.

(24]

(25]

WRate, JEfd, B A0, 5. W06 pH (ED0 B AR ER 18 S bR
WA TS [ T]. PRBE TREA#4R ,2011,5(11) 2428

-2432.

Chen Yao,Zhou Jian,Gan Chunjuan,et al. Effect of ini-
tial pH value on phosphorus removal of phosphate reduc-
tion[ J]. Chinese Journal of Environmental Engineering,
2011,5(11) ;2428 —2432(in Chinese).

Jelfele, SR SEHOH , 5F. OIS UEAMIERRBE RSB
P M BRwEAR T[T ] AR TORAE A AR
Bl2Eh,2011,39(6) 195 -99.

Zhou Jian, Su Jingjing, Dou Yanyan, et al. Analyses of
phosphorus balance and phosphorus removal way of
phosphorus removal system without sludge discharge
[J]. Journal of South China University of Technology:
Natural Science Edition,2011,39(6):95 —99 (in Chi-

nese).

- 103 -

s.v;‘ \ “ | E

g /. 3

EEEM RE 1994 - ), &, LRUSTIA,
LA, FEENETG R BRI o

E -mail : 1127742771 @ qq. com

55 HH#E:2018 — 01 —12

= xdes U




