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Abstract: The mechanism on the formation of magnesium ammonium phosphate ( MAP) in
wastewater and its application in wastewater treatment were discussed. Use of magnesium salt as settling
agent was able to remove simultaneously the nitrogen and phosphorus from wastewater. The technology
was characterized by high removal efficiency, rapid reaction rate, and small sludge volume, with recovery
of MAP. The process has some prospect in application.

Key words: magnesium ammonium phosphate; chemical precipitation; conditional solubility

product; . wastewater treatment

IR £k 85 (MgNH, PO, - 6H,0)1GPR 534,92 1 KPR R ILHE
W4 # struvite { magnesium ammonium phosphate) |, 7] 1.1 BRERRERBE
FK MAP, J/KAbFE o i) i B 5 8F ( MAP ) 35500 2 ¢ MR ekE R — M AE R B2 Bk &Y. KA
Mg " ARG EMMEFMERANE KPP RNARK  pH RSN EABEMBHREW, K pH EK
MER W BRERER ULTE , AT R BRTS /K R RIBEBR Rl Anfk skd ) NH, Mg™* #l PO~ ¥k BE AW AR {k, 24
B R X =B HITE AT T BRI AR X
S{EGIEEISIREM L, Z AT LR 49% (K, B, ARG B A TR . X BT
RS MR EEAAEL L B MEA BEBL TR oH BB A% Mg N A1
SEA) N, EE-MERNERLA, @ BEEmkE. B4, BFREE R KoK P2y
R MR TR iR R PR B s g /0 RE B P &L B EE A Jﬁ%‘B/‘XTJ::L?Eﬂﬁ}%E?E@{%#F*_?yﬂf],n_ﬁﬁ%ﬁﬂﬁ
B AR, B 1IE 8 SRR AR . BIRKT KEHE SRR, DHEINIE, B2 852 @i
MREEF A U REFEC AT ERZKLEHEERY RGP T EES RSN EERER
P4t o (3.89 %1071 ~7.08 x10 )2

. 31 -



2B

4’@1

714#115 7J<

F

21 &

1.2 BIRFERFHEBRER
BePR BBk TR R E A 2

P, Adnan 57 S T BERR B BEAE S
TR L, R B R BT
i TN B ER
B (P) RIHE R, B 5

B -
o, NTHEILRL#E
Y, Stumm F5|H T KRR

—

ERIE R E B

i 7K F1{5 P8

ETH AL H
NPT

il

TR ERIRE & T (FIE—%E pHAET) A 1]

1H
P, =Mg, xN; xP;

A Mg,

&

Ny Pr——4r5l& N # P B SR E

A PES B Mg B I Ak B

FHE R B BRBRELER) Ps AT LAE SN -

(1)

gr=[Mg"" ]+ [MgOH" ] + [MgPO, ] +
[ MgHPO, ] + [ MgH,PO,’

N, ={NH, ] + | NH, |
P, =[PO,"

:M8H2P04+ ]
B X P, NBEBR B

A SR AT

+[HPO;™ ] +[H,PO, ] +
'H,PO, | + [ MgPO, | + [ MgHPO, | +

(2)
(3)

(4)

P Seq — Ksp/_ ( Opg2 + Npg Kpod - Y Mg2 + Y NHg Y PO - )

Qg2+ = [Mg* ]/ Mg,
u=0.5YCZ

Ju
. 1+J——0 3u
a1 BT HATE
BT
i BT HITE B R AL

log y =AZZ(

)

A

C,.Z—mal2 1 BFH%
1.3 E’é@fﬁiﬁ’]ﬁ,ﬁi

P, 3% pH {HZ MR K . BEE pH HHNFHF , /K
BT R, BEER £1
1R R B R
{6 B} 9 B B 2
Y& hn 2H BB

PO;~ ¥&hn, W Mg** #1 NH," ¥k BF

BEM P RGE FRIE, X4 Py > Py BHKF
KB —E
AR pH H T,

-

RPN, S AR
WMPLIEH K. BET

& HIE

FREZEE =R FH L
R 2% B85 1k Bl 1T

—ETHEE

A, BEEREEEE L

(degree of supersaturation ) & X UHF :

D /D 1/3
(/s Sq)

%%Hﬁjﬁl

B P TR

ﬁ Jzﬁ j(_
5 A R 2 B BLULTE , T V-

g

TR A

i ot

:[L

HIKE |

(5)
(6)
(7)

(8)

Debye — Huckel % %%(0. 509,25 C)

AT DA R

B

(9)
(i3

HIBERR BR BRI AN , X L AR B TR ME IS K
1, O T RO AR SUAL BRI A
Uf, — MRS i BR B Bk S DAL T
AT
1 BRFE AL

/_

REEE AL T
R T= ) i
v

8] B A R Ab T

3

HeFE

A

M AR
i

2.1 FERIKIR

75 K AbH
WiZHWEKEEF/ KE

R, AT LA

iR VAR

=

FHKX
N TE R
i

ER

2.2 BB
T BT £

21 BT, R 4
ML B RE R %, Tunay 5
K. EALEEH
BE BN L B B 1 B
Rk AR E TR @ % TR sMnEE£h
MIEH R ER L

20k

FHEE BB SE

#2. Adnan VAN B 1
TEE X
BEBR B 5 Fh IR RE 1A F
,R./J\:'““ﬁ}ﬁ“la
SHAE R —IREERR, 7
Vﬂm@&ﬁWAmﬁo%ﬁﬁﬁ
%, AU AR I i L3R
PR AR K BERR BB B
VE ISR FIER
2 BBEAKLEYEA

1.2}

AN

Ip

1 B LE

MAE

23
KR

S IE TS KSR

tbAFEﬁr-j( =
BB B

B BEFIBE , &2
& R BRI AN
AR AR

A

&b ¥RV ) &
BERAFTERK G
AXEBETKPRKEE

RBR, —

B % Ttk -
157K §, Jaffer 2% % Slough 15 7K AL F
RSB REEET YR P ER , %
TLIBAE i B ) oK TR
IRE

B

X 35§ 7K B
HIBEEF, 3
bR EEEL . IR V5 KA FR

7K R 7L

Wi EN

A

N\

A

£l

e

% U Hirasawa —;l‘“j:[ FSE, 2

L

—-r

o

SHE B
Rt
A PLBE S

FERIR

8

== =

=

BB BHIR LB A 28

2.3 BRERERTR

BBR ¥5 Bk (MAP) TTTE 5 X -
KEFTRGFRIAbBEBUR , )2 K 7K H
EBREKP AR, Zdybiewska 55 &I
=95 |2
EVARZ T, WE1T,

BR £k W]
4 pH /8 ~10

. 37 .

INEELEXH

7% BB %

B 7K A o 38 4

£

W, 157K R

R, 18 H RS-
1B LA T
/ﬁﬁﬁg‘“‘ﬂ(':

ZIKF

(AR

F 3%

,17J(

- 25 A

£l ~52
= Y

' Ejﬂﬂﬁﬁik%%ﬁj#lﬁ
NI AN R 2
FTRLNE
Y il up- AT
Ao T
BRI A

AL

- KIBR

il

£

=, 8
o R

a2

—

1

- W
®IK BRI Bk
- R IK
- B PR

11X

BE IR A2
1 MgCl, £Bf
SR OISy
8 Z 48
(ﬁﬂ:@i
- IR BRBE SR TLTE o

i

fE

(IR, M HB IR T

A

B

=R S

157K

P, R R T TG B R L
YA E: o

B RARIEK
TIMASE

h Mg

Hil




%2 B F,F . BREEELELEBEARFALRE £ 21 %
£1 MAP EXRERRKBER
Tab.1 Experiments results of ammonia removal
le Y NHtE;:kN/ i %A pH n(Mg™" ): n(NH/)
(mg-1™") | (mg-L) | 7 n(PO)
5618 65 08. 8 MgCl, + Na, HPO, 8.5~9.0 1:1:1
5 404 1 688 68. 8 MgO + H, PO, (85% ) 8.5~9.0 1:1:1
2 380 100 96 MgCl, + Na, HPO, 8.5 ~10 1.3:1:0.9
1 000 - 23 97.7 Na, PO, + MgSO, 8.5 1.3:1:1.1
1 480 20 ~ 30 > 98 Na, HPO, + MgSO, 9.5 1.2:1:1.04
4 500 08 MgCl, + NaH, PO, 8.5 1:1:1
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