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Adsorption and desorption of calcium superphosphate to ammonia gas
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Abstract; Ammonia emission in poultry manure composting not only results in nitrogen loss, but also acts as the source of odor. Calcium Superphosphate
(CSP) is a typical chemical fertilizer containing free acid which could bond ammonia by chemical reaction. Therefore, CSP can be used as a potential
sorbent of ammonia gas from composting, which will form compound fertilizer of phosphorus and nitrogen. This study was conducted to investigate the
adsorption and desorption characteristics of CSP to ammonia gas. The aqua ammonia was selected as a source of ammonia gas. Both the nitrogen content
in CSP which reflected the ammonia absorbed and pH were monitored. The nitrogen content reached about 12% of CSP (dry weight) when the adsorption
was saturated. Concurrently, its pH increased largely and reached 11.5. When the CSP with ammonia saturation was stored in different ways, the nitrogen
content reduced gradually due to desorption of ammonia partly, and its pH decreased correspondingly. Ultimately, the nitrogen content reduced to about
4% when the CSP was exposed in the air, and to about 6% when the CSP was put into sealed bag without complete air evacuation. The pH of CSP ranged
from 6.21 to 7.54 after ammonia desorption in both aforementioned disposal ways. Water vapour evaporated from aqua ammonia was also adsorbed by CSP
largely, which affected the ammonia adsorption. The CSP with ammonia saturation had too high pH to be used directly as a fertilizer of crop. Moreover,
it also lost some ammonia due to high pH when stored. Therefore, the adsorption saturation should be avoided when the CSP was used as a sorbent of

ammonia gas from composting. For CSP adsorbing ammonia, it was suitable to be a fertilizer that the nitrogen content kept at 4% ~6% with pH near to 7.
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1 5|5 (Introduction)

VT AR TR B & 77 50 M VA A, ok T RioE
WAREREE MR T, B ENRE RIEN (&
45,2006 ) . i HE I 2 AR DX — ) A AR
e AHJE e & B 20 A9 T HE AE Ak i e b Ol A7
TE ™ H Y R A0 R ) 7L, 33 AN AL {6l IS 7 o 1) % O
SRR R 3 T BT R A M IR 2, 0 TR HE AT i AR
HE A KRR, 19 Y R EE . KR ST R, T
WHENE AL L #E FE p N A 2R 5 50% ~ 60%
(Fang et al. ,1999) , 758 24 N 68% ( Witter et al.
1988), Z ff &% &, W & i5 77% ( Martins et al. ,
1992) . FA0 2% 1) 32 1A S MENIE 2o A% v 4% % Hh i 2
X — A e S5 R M A Ao M BE Rt 5 K B
oA A HE sy & R AT ik 96143 kg ( Zhao et al.
2008 ) . P, 4 o HE AL 3 e P gl R 5 R 2 R IR
91K K B i M NIE 15 it ) 320 A8 35 R A ) S B

) FH A 0 8 95 xoF o JE HE A A 2 7R AT IR
Pl 2 1) S R R WA SoR AR, B ETBE I A 2 e fi
JH TG 8% B S AT A O % it 591 ( Pagans et al. ,2005) , {H
X TP Ak BB AR b S AW IS B 2 i AR A A T
A Wy e Ak o /AR E (Yin et al. ,2009) , A fE
L ) . e M eb 8 v a0 2 A [ E AR T Y I 3
F & HENE 2 4% k1) oy — E 8, Horp ol #h iR
5 SR BT B 22 1) — Fh b ORE (A 48 45 55, 2005 ) . 3
TR S 7 5, 2 b I H A e R 2 — R ik
SEWENE O A BUBURLAR el M B R AL B w8 B
WL T R 2 K B [ Ca (H, PO, ) H, 0]
AIMER T 7K 19 87 BR 5 ( CaSO, ) , I & A — & & 19 iF
FIIR (BRIR BETR ) . b T Wl 1R 45 Y 1R M X M AT 3
£ pH Tk HA W, OF B b e A S
RUR A TR, AR I TR B R A R B (B ZE S
2008 ) , P oxk 2 B AT 1 AR T, 0 =2 e 9 R 4 L 2
AT, 5 HEE4E ] H 93— 2, W oA o &
AP RE A A A ) % IR B R) (RN RUAE, 2005 ) . fH
AR R A i B 2 A o R A HRE D R
FH 5 DU A v 1 R e 2 2 el IS ok R B o B, A
1 HURE S ) X 43 1 [ 8 VR T, S e e A A
P A VAT Wl R 505 4 Ry W B B Ak S 7 % R o A ok
P PR R, R DU A 52 R T 3 4 k=Y
A2 [ ] 8 1 &<k B R R /UL )
1EL 3 W TR A5 X T 4 R A TR R P B ok 5 A T
AR SCF o A AR DF T O W TR B X g R I R A

W ARE I L Sy G P T A A A W R T E B
2%,

2 ## 5 AHi%(Materials and methods)

2.1 BERAM

P AR 45 A ) AR A 0 A RS R A
{1 T TR A6 RS 30 kAR T W IR A (7 B R & 4 5% A2
A, 0t 20 H i) . A BF 5T L E K AR O 2 R % Kk IR
DU AL i 7 & e, 2K O i T A R
s ol 58 B AR 7= 9 2 23 W M a2 K. B A
PRI 1.

®1 HEHBEELIER

Table 1  Physical and chemical indicators of the tested materials
3R pH 4 P(L P,0Osi1) N
W45 2.50 16.50% 0.04%
K 13.10 — 22.24%

2.2 KRBT ERRBRKE

(1) o Tl T 505 A % A 2 i) PR o 2 WO

150 mL 28 7K A A8 TG @ T 1 # I (E
1) 7E 0 b B i O A b4 b — )= 8 Je Al i, FF
200 g i WEmEG , 3 50 4l A AT A BT N 3 4 B
T AL TR

MO 3L W P %5 2 B O f 3 i, A B 12 ho (g
K8 i, 20 fGIORE ) WU R AG FE i 4.0 g, JILH: pH
(BN 7K R (rpr i R R ] o A 36 L R
2006) . [] i I F [ R 9 A W E B R L R
SRR (B0, 1999) O R WR A, R 45
FEARFEA WA AL G S5 R, 52 3 e b K I I TE
A G5 AU TR HR AT A K R A5 e 1 20K

e R

""X»___.. e gl .T»—--'

Bl {BEE
Fig. 1 Test device
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B3
e

Wy, 73 w0y AP A b PR b R TR G5 B SR
BASHETE N RS TR R, A, # AR
PRSIl I 2 A0 B, O B A 2 s 4k B IT 4 5 B
FTREAFERZE PR BB ER 12 h B
4.0 g, M7 pH (AN & KA IR E & A&, 5l
TESRE REEFERE.

3 #£ R 54} (Results and discussion)

3.1 3B ER 45 X & AR K E R

P12 gt % P 5 ) N e B R 45 5 4 e UK 6 b s
SAEE R R E KRN AL, T LUE o R A5 R
R NIRRT 0. 04% i 3, 2] 7d ik 5] —
A KAESRG AR FEAE 12% oAy, EE X R
W B BT B 5 R R bk A R o R S Y
TR ET, R WK ZE R B A R R
W B, B K R i R B IR B 43, 1% , 3 8 R 45 5 A
SRR K E LT A R AR Ak 3 X R
FK ZE VR W B B A — 5 1Y SC IR b Ak, 78 W FfT
aob AR A Wl R A B € D SR WD Y R €5 38
AR, B de S5 AR o, HAR AR F B AR &Y = R K
a3 a WY B AL 2= A8 Ak r 3K
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Fig. 2 Water content and total nitrogen content in the CSP changes

with time
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TR BEE e A, XU pH {H 12
ek A T 5 M S 8 A U R 5% AR 3 Tl R A W
RZJE e AR, (4% pH L TH &, o3 o, 1 W R 45
Yy B K ZE IR W A = T K R R A
pH {EL T i 14 22 2 U IA .
3.3 nbub B AT AT E A M R IE LA pH R b

P 4 2o WM AT 4 B e B AR A P ICE T B R
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5
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Fig. 3 pH of the CSP changes with time
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Fig. 4 Total nitrogen content of saturated CSP changes with time
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Fig. 5 pH of the saturated CSP changes over time
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TSP CE TGO T, pH (AR A FETE 6. 21, %
AR ETE 7. 54.

o Bl TR 6 % 1 TR B R A A 2 TR B LA
P B o R R 3R 1T X A R — R W B
W R A T, AL i i B A 59, Y T L s R &R
ST B 5 AW, AR 58 P 5 2R A AR A
I B B A PR TS N G2 E 3 R A A
JITE. Xt 2 1 Ak 2 W B ehr v R 43 Ak 2 s Pr B, —
IS 2 T R A 7K 25 YRR 25 i 0 S R O TR
SEE R E KRR LIRS X — N
JRRE, 53— HB 4y Rl B R 5 AR SO & o
T2 55 e P U S R TR AL IR S L 4 i) A i W TR ik
R, o B IR 5 2 N R B TE BUBE IR — R, R
TR =, W] RN A A Z B G Y R R
R ARSI S T DA K s AN o R
Ao A, IR KRR, RHEAIW
BER 78, BT A B R 5 Bk B I A= il R — 4, R
R = Sk PR AR AN R, 760 IR T B il 5 ) 378 B
MR % , WL ek Ak S 4 R A AR R R —
B (AR/INRUEE 2008 ) | 336 1 32 A 2o 0 R 5 R A7 B
Rt T R0 B 4 R A R A L, B R B R R
PR e , IR, 2o i R 5 b 2 R AR A S E L
Tt TR e R TR — S B A A, I AT /D 30 4 0 3L 1)
. BAh, 2 S B AR I R S I R 1 K )
HER TR 0 oy B Rt & Bl 2 4, T 2
TRAEEE KA ¥ R B /0 ol e 2k i B 3 b, ax v]
RERBmH R X T RASAES T H RSk
B TR AL B AR S I A W R S R B OR A B
Y 45— 1 B 7K A ] I B A PR g

o W RS 5 A AR i, Ak R B ) A
AR S A E 10% DL E A H R H s J AR
SE DR AF Bt B 5 25 AR b 0 A R R R R R S
ST A T B 2 A 2 W B R Y o B R 4
B PR 558, AN TS S L e A Sy I Rk At R i W
R R TR 4% ~ 6% B3 B i, pH AT £ 5 78
PEZE AT, TIE A 9 A5 o 2 A8 - 9 b 1 VR 9 WM AR
(ZE2R5E,2008 ) , DA o 2o ol 2 465 ) A 40 /< 0% fF )
JO7 MR A 2R 7 AR 2 R R S T 1
A S A S AR TE 4% ~ 6% (3 B AT R
T W B 2 1 R A58 2 A B 08 PR 345 L 174 TR Al

MR E R E AR E LR E NN
GB15063—2001¢ & i AL KL ( & & MR ) 5 il vk =
FHRMERLE A" W — 5 S AR T

5% ,4% ~ 6% A 0 0w R A W A B R
B R N A H 1, (H G 0N B B S80A i
F BRI

4 #5i2 (Conclusions)

1) Jeb i 1 65 AU X 4 A A 2 A R R
AT ER 12.15% {5 pH {HFIZ b JTh, B
P14 T P A2 Dy 5 Tl

2) W B e Y R A AR A Y AR P
TR AT A F T s AR 2 P CE I, SR
EIRA NERIE 4% Loty BARAT I, R R 6%
Zida Bl AR R B pH (W R R B P PR L R
TRATA T T 4 45 3o A PR % 14 o] SRR,

3) 3ok W R B % 55 ) I 4 R Y K 78 VR TR AR
HAT 5w B B 5 LK 2 9 R4 T B T e i 42 TR Y
IR ) AR A 2 S TR R Al A O A i T
DRI AH % A 28 2 i 1) o e 1R 8 DR AT N A4 — o 1
KA BT H G PR
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