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Abstract:  This paper investigated the optimization of calcination and thermal decomposition
conditions of pellet struvite with sizes of 2-2.36 mm, explored the effect of thermal decomposition
products on nitrogen removal efficiency of wastewater containing ammonia nitrogen, and discussed the

mechanism, so as to solve the problems of large dosage, high cost and difficulty in precipitate-liquid
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separation of the traditional struvite precipitation process for ammonia nitrogen recovery. Increasing
calcination temperature, heating rate and constant temperature time all contributed to the thermal
decomposition of pellet struvite, but led to the increase of unavailable phosphorus content and the
decrease of particle strength. The optimal conditions of calcination and thermal decomposition were as
follows: the calcination temperature was 150 °C, the heating rate was 15 ‘C/min, and the constant
temperature time was 2 h. Under this condition, the particle yield of thermal decomposition products was
58%, the ammonia release rate was 66%, the unavailable phosphorus content was 9.6%, and the particle
strength was 1.8 N. The molar ratio of P to N and the initial pH of wastewater were the main factors
affecting the calcination and thermal decomposition products for ammonia nitrogen removal, the optimal
conditions were P to N molar ratio of 3.5 and initial pH of 8.0, and the removal rate of ammonia nitrogen
was approximately 72%. The analysis of crystal properties showed that the MgHPO, formed after the

release of NH; in calcination of pellet struvite effectively removed ammonia nitrogen from wastewater by

%395 %15

forming struvite precipitation again.

struvite;

Key words:

nitrogen removal

A AT K AL B TR KR R E R R
HEBE S SR, AR A ) B AR
ARk, 78 50 280 ) e 552 B0 4 AT S — i mT 4 2119 75 7K
AR, 24 (MgNH,PO,-6H,0, MAP) L TE %
AT LR S 075 A8 20 A4 TR s Tl e 20 L, T T3 s
Mg N:P R R At 2 FE o 11 1, RN PR IR
KB B IR K 5 PRI AL A e & R K
S AU T ) R I T REIR Y O T AR
F14) e 0 TR WAL, 2 45 o R 114 S i e B A 1R
i FEE R AR & S R e R A
UUTEYPRIARIE /N T 100 wm , 75 52 R 8 ol 045 e
SLIEW A B A, X 2 R B T AR

3800 Gy fifk B HAE IR B /U — MR R
I T 0 5 3 DLOE T R R A BT %
TR AT K TP — 2 i BE R RS 2 A L
VE , 22l S 2 i R T i BT R D
NH, 19 % 2R Tl - ok 12 V2 TR M A T T i 204, T 4
fiff = ) AT LA AR B2 25 5 5 K R s RO S 2
AT ULYE , 8 8 XREAE 25 40 A - OV 1 7 =T DA RE 2
FBETE KA, NI BRI S 2 DT s 25
bR A 5B A Y R, A S A5
it I A BRI 8 R AR v SR 43 ol FH A RS
L2 10~300 wm K3 R & 264 DL OB R IR =1
Rt i /INAS G T B 25 38 iz i T4
HAR . AT 5T o e B, K AT AL PR 45 it 8 3R A 1Y)

calcination and thermal decomposition;

ammonia nitrogen recovery;

RSEy 1~5 mm 1Y $0RL 5 28 41 108 26 00 fff - U v
PR AR, 5E5 L3 A VITETE A L, LAl R
TN REAR T 47% , FB0E BN DTTE P R F R 7 RE AR
T 87%, 8 1 0 I 75 & T L B n 5 B R 940 85, i
A AR AR WA . (B2 75 IRk 2 38 A 1Y
TR B 4 i ek R vy, UKL 7= 0 S i R A g T
TR R K . ST, EHE RS TR T2
TR it BB 5 38 A7 (1) 512 L AR R SR 1 B e 5
BT /INA DL RO i B R PR AR 5T T b oy
R B AR A5, A3 B T RS K i S AU B
IS it = AT T SR RN A BURRAE 1
OYAT L FEAT T S RRAE ML, B TE R S 2 I
T & R8T KW AR AR S
1 #M¥EF*®
1.1 SLIEHR

S U0 T AORL 5 2 Sy R A s A R
Y, R — W AE 1~5 mm 2Z[8], L1252 mm 09 k7 5
270 R T D R RS T SR R S R, 4E— 1k
2~2. 36 mm PR FE AR BT B, AR
i £ 00 R A3 B0 R 5. 022% 13, 94% ., 15240075
ARl A AL T ], 2 2 FE A 600 mg/Lo
1.2 EWHE
1.2.1 BRI A SR R S0 56

W1 g F0kE 5 258 0 B T S b p A 7B be 350y
i, XHBERE IR E | T IR R R i YR )R] R AT R R



%3945 H 158

OE 4 K HE oK

www. cnww1985. com

S0 DB A2 i A R SR BRI AR
T 1 B B T R B 1] R 2 b TR EE R 10 °C/
min, 43 57E 100, 150.,200.300.400.500 CF 474
B, W e B be TR s AR5 TR I B e TR T
P TR R 2 4 5.10.15.,20.25 °C/min, #443
it 2 h, B F LR R ; B Je , TE e LB e IR B A
FHEE R, 58 B TR R s 8] 4351 0.2 .4.6.,8
h, i 22 F A IR IS TA) o B 2K 45 A i R 0 TE
35 C R HET 24 h, FRELO. 2 g B0 = M i T 10
mL.0. 5 mol/L AFHAHIR 11 , 8 4% %2 25 mL A5 sl , 7K
FEZE 0. 45 wm 38 ko 38 0 e 2 A RN i MR B2, 1
B HH ARG = R R B BRI A R IOR
1.2.2 A R= %G 7K B I RRSCR SE 5

O WIhf pH XFE R Z BRSCR 19 52 0 SE 5 < 4y
B A5 KR pH I 2 7. 0.8.0.9. 0,10. 0 A
KA (pH=5. 5) , #Z I PIN=2(W) R &2 1, T TR)
ket AH R ) B A RS 7 ) F 250 mL AR
A 10 mL & 2 A& T5K 76 G A E IR IR LD
B3 100 v/min 25 ‘C R ¥R, AKFEL 0. 45 wm biss
S ORI =R EE =073 g

@ PN X R LR A SR . PIN &
T e AR ) h BT R AN K h AT R )
iy o SRMBRE IR 150 °C  FHil 3 K
15 “C/min Z5F BRI 2 W 09 724, = 690 1R
pH N 8.0, ¥ P/N M 1.2.2.5.3.3.5.4 55| Fr
AR B B AR 7= 9 F 250 mL B EIE I, A
10 mL 600 mg/L /4 &% 2 A 15K , 7F & s AE R 47
PR b LU 33 4 100 r/min 25 °C R ¥R , KKEZS 0. 45
pom 308 Sk e v S 0 2 AR
1.3 it&FHE

POl = R BCR X TS E T

Cy — Cy

X: NO (1)
CVI

T 2 Co A A ik AT UKL 1 28 A0 v 19 2 /U
I, g5 Oy RS JE ORL " ) P AR, g0

UKL 2 A1 B e AR o fift o A b 2 T BUPURL Y
B 7 P A0 B A T 3 3 AR I3 A e TS
JK 58 PR A7 A 11 73 25 ) TR R, DRI, B 7 0
KL ZRAN T AR R ORI AR 477 M T AN T A B R
FEY) R AR Z (ST R T

M i

7 = (2)

My T Mgy

I gy, g 500 DR B G ifk 7 0 H B) JBORE AT
L E N
e MBS I, TE W IR £ 2 A I AR R TR £ , i £
TR 3 A I i FEARMIR , N REA B R BRT5 K PRI A
R BT ICRE  FRO = 1) v OO i Y YR
JTEIE
C

y=1--"ty (3)
Cro

s Cop I T R S 3 B £R
i, mg/g; Cp I S5 0B P= ) v G B R £ 2 1
mg/go

BEREEE n (BRI P/N) J& 38 43 7= 4 th i iR 18 5
EKP R AP R EZ TR R

_n(PO;”-P)
n_in(NHZ—N) (4)

A n (PO —P) Ry #50 fif F= W) HH B R £ 1 1)
) s n(NH, =N) A5 K P& AR i i

R 5 2 A i P ) G K T A R Y 2 bR
BWHITTE IR

Myg — My,
W= o T Mt

(5)
Mo

T g g, S0 R IR i Ak B N A
KR AT, g
1.4 SWmMBEFE

fef7 FH A M R 56 7 77 % HH 2~2. 36 mm (1) 0k
A, OB 2 A YR R B Sl Ok B I
SR 5 22 1R FH 40 B30 43 6 6 B vk I 5 W 1R
LR AR BR P O VLI 2 5 pH R A 4 5K pH
TR 5 A P2 8 14 0 2R 20 R RIE SR AR 2R FH 3
S 4 H B - BE 1% I (SEM-EDS) 1 X 5 28 777 54 4%
(XRD) #4773 97, b2 18 BL(BET) >R A b 3= 1 AR U
FESGHEATREI
2 #R5tw

2.1 Bt BERBREEGIMRL
2.1.1 JBBRRE ML

FEN B BE R B, R 5 28 i 2RI
TCROE P it 7 UKL 7 S R B AN R 1 R . AT
VIE UKL 1 28 Ay 1) G2 R T3 B A U0 1 v T
B, MR R 100 CH, SRR 13%; 4 il i
TE2 500 CI, ZURE ORI 2 98% , WORL S 3 41 4B
eI il BERCE , & FH T MgNH,PO, - 6H,0 7£38 T
TR TR IR AT 43y MgHPO, AT NH,™ b i

<10 -



www. cnww 1985. com

FARHL, S U B B R R BB 3T KB R EOCR AT R

%395 %15

£ T et by R 5 26 1 9 B AR A3 T O R A B
S5, At T IR RO B REAT DRIk R R B B
et B T e T o

100 s e At 2.00

P —— FRE R —— T

g 901 —v— WUk R e JURR 175

4= 80

= 1.50

E 70 z

60 1.25 =

& 50 oo E
=

B 40 075 B

R 3 0.50

£ 2 '

% 10 0.25

® : 0

050 700 150 200 250 300 350 400 450 500

IBEBEILIE/ C
R T B S TR A R BRI T3
BEEE SRR R AN5E K

Fig.1 Ammonia release rate, unavailable phosphorus
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