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Phosphorus Recovery and Reuse Driven by Policies in Europe
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Abstract: Recovering phosphorus from wastewater and animal manure came from Europe concept
in the last century, and has been introduced into China for more than a decade. Technology of phosphor-
us recovery has become matured today, and it is not very difficult for application in engineering. Howev-
er, phosphorus recovery has not been applied in reality in China after animated discussion for more than
a decade. It is only an academic subject without practical significance in China. The reason is considered
as the lack of national awareness and the lack of macropolicies, which has become the main bottleneck
hindering the industrialization of phosphorus recovery in China. Due to this reason, the state-of-the-art
software environments about the policies, laws, regulations, guidelines of phosphorus recovery in Europe
were introduced in this article. Over all, the article introduces the proposed and developed processes of
phosphorus recovery/reuse and policies/laws in Europe from EU guidelines, members’ policies to action
plans. Especially the action plans of the Netherlands, Switzerland, United Kingdom, France, Germany
and the Nordic countries were strongly mentioned. The article can be used as a reference of China for de-
veloping its state policies and legislations on phosphorus recovery.

Key words: phosphorus recovery; wastewater/animal wastes; policy/law; EU directives;

E2UH: BXEAMFEESFHMA (51278025); IRTRTEMZEIRTE—" WaERHAHH R eI #4007 (2016)

- 35 .



%33% %8

T OE 2 K HE K

www. watergasheat. com

project planning; information platform

WCER (P) 2k b A 8 2 HofE LA iy AR
SIET P RIRZ —, BT, HiER 25 AT R B o
JRWED (L8 N FHAS L 50 47, B fa blia 16 A I,
EL AR 24 A ANk S ik g K ALz —
N T A RRRBEEHL, AT 7K LI e Sy 248 v 1] i
WA JCREE o A R F B =S H,
WAMNBHITHILAL C 22 A5 0T K T8+ P [l i T2,
I L BUA B 1) W ] WA AAIR W [T i S g T ik )
90% ' o MHARZHRA , B [ C 2 AT 4
BRI ST B MERSL . H AL, 88 [l e 5 P T A BH g 3
SEEAR 22 [ SR M IX ik = A 380 UK S RIRE TR
JE , AHEZ BN & L2 BRI Z
V], A R SEPRN o FERE 5T, DR B LR 5
[ (A, AR 1 4% M ML BOR LA i H 1
Sl AR Bl T W 1 TR R A A S Ik
5 AR (SR P B AT R )2 T R T, A
| 52 WA R AR o BRI 22 16 XA BUK ik
M55 T IR St A5 2w st H, O e 57 1 ik
IR B o B SRS [ D i el s il
E BB FERLLA BT 1497 Ml 28 2 T X i 1] e 7
M B AIHESIE T o s 2R IR B H: 32 2R
O T R A0 ) B9 [ WA ) P BB L 9 M B AR 5%
T L, DI E A S BT 12 %

1 BREAFEDKIE &

FRAE 1991 48, I & T (i Ehiem ), &
MET AR ER TG R B4 o 2000 4R B SR & T
T EE G IR OKMESE SR ) , TH IR B T-45
il PTG e R A K A B SR AL B4 . 2003 4, Bk
PG TG , T g — M LA
IEL o) 3 o o, ELATS AR 987 Rl I = 9 £ 4500
JHIRNEL, 2016 4F 5 R (AL A4S B AR Bl ) RE g i 65
IEFIC TG K AL BT [0 W Y 15 2 41 SRR ER - A A
POHE A= 7= 4 JEORE, X 1M Wi AE o 7 b v LY - B
AR B IR AN TR, BILRE A s e
SR, FEHEREE N E IR YT DL RIOE R,
SRR S UM BRI TR B R SAZ, BES B B2
IFo
1.1 (wHERE e m) SCOKESRER)

1991 4FH &5 IR BRER 48 H ) 3228 H Y J2 #2211
R SR BT P R KT e, R M = I A (DX

PRk 1 Y DX LA A 5 QWK B B B [ 75 A % il TR
Y5 Y DX AT AT B g R @A it IR Ty =i
PR, R AR 3 ] 75 4 A G v D SR, DA
et Bl A RAEANM A 77 o X WU IR AT AR 4 O
ST —E WML ; [RIE , 4 ) SR IR e A i B h
TnRARE A

2000 41 B A COKMESLHE B ) FE T b3 K—Hh
KPR v K A — AR A B R K K
Ji— KSRGS — R4S B, 3 By R R /K A8 3
SKSTEN— A BB, ZEEER A E
TGN R B G Y AT T TS
1.2 |HRRC L BEE T2 & 51

2003 47, W A T CIREAE B2 1) (AR fRf
FRIFRRAS ), 12 45 B 22 3R R A B 3 6] b 2% Ak A
HORL RSB SR I 2 oy S A TR 3 42 B & Rk
JIE A 2B P it LA SR ) PR o WHARE A FE ) o
et DA TR [ A R R X R A AR Y
v A ) 2 A A o AR RT3 7 A SR i A
E B R AL LA 10 A5 TAR BN S 1 311 3 %W
ZPINHAIE B S B FR O R S A TR SOIE
B =BT AR A R TCHLARIE , I R0 K
[l St i EBC A A
1.3 FRARC L IR IR &)

CHSPRERTE F ) AT Kot , OKAEZLFSE ) 0DKE
TR 75 G I AP A s i, THRR 2% 00 s B9 1 by 7 22
BIRILEME T HAALIE RS 85 ezl
YESOCR A A VLGS A A T B eI g
B o

2016 4[24 RICH B H T OB R A0 IR 8 8 2%
B FLZE, FF 1R 2017 4E—2018 4R ] 1F 5K 57
B AR B A B A5 ) 1E 54 1 T DA Tl s gl o] B il
NE AR IE Tl 2 A BEAS B AR HE 1) D™ K
“TEERT HaX e ST R A R R A 9 R
R Ty o ASBETH 2 A5 AR T 1) ] 050 7™ 40 e 40 Ay
“PRERT AR IRGE . HAT, B R 2 5% 5K/
TGS SR B0 T W IS B A I 45 B 4%
) S0t i, K5 A 30% AL G B AR JFOR (R 41 )
W A DR M X A A E 1 R A/ 600 x 10° ¢t
PO; ™ /a, 5L [A] e, R 30K W BR £h 51 Oy 20 Fif ¢
ST — , N L FH 3 PR B — Ak ATl S A

- 36 -



www. watergasheat. com

ARE M, 5 BORIR ) M A el 5 54 )

£0E H8H

FIRALBE B AR U, %) AT 407 (G R A
o A 21 2610 FF i T 5K b3 T
AR ERERLAEER , HAE RIS 36 B 56 AR
2 SRR 22 SR 2SSO R R A
JolE B IIX 4 546 R R A BAE 50
¥ B R Z AN 1 R o
(RMTRERAE 1) (1991 4F)
&
\no
o FE TR R R K 5 Y B 4

TH AR (P IR A8 B8 254911 (2003 4F )
CKHEZLFE ) (2000 4F )
P =
SR AR T S e
25 R B

B
P = ®

Bl 7
T 052 ECAE AN 5P ) 5

RPN A B8 55 49) (2016 4F)
i

P
54/
T SR LA SRR B M 7

1 RBEEFRMESMNKER KOZENEEXR
Fig. 1  Relationship between the four main directives or

regulations in EU

2 ZEBR

TERR S5 7 B I ]I R 45 Al 3 ) % IR B
AMEIZK (AN Fi ) WA T i) 25 [ ) 2L AA [l ot
RIFAHOCER , A Sent . Hodr DR — 9 | 4
KA BRI 00 47 2% A, A B RS
Wk EEE D YA S0 AL RGE E . BR
Y25 L B RGN R B AN A ] {HL R 346 [ g
B PDCR A X — o A TR T .
2.1 S|MERMETE Wt

fof 22 A R ¥5 7K A BRAT D A 42 BR A0 M 2, 7 [
WL S B AR & T T — L 1 40, L [ 2
HEShE AR R BOR ST RIMEA S B /E A
S . By |l R N b g s | S e RN g
CL A TR S, 425 W B B AR B Ab B3 )
2.1.1 far 2 ——E ATl , E PR fE 4

2008 4, fof = BUM IF T 22 STOWA ( fap 22 7K A
FEHEA) B A8 H ARk 5 K AL T NEWs AE42, Ap
A5 K AL FR T4 2 5 72 ) ( Nutrient ) | BEY ( Ener-
gy) G HAE K (Water) [ 8l i ) (factories) ™', 7
XAHEZL B 37 RIS A 1 67, 25 R B3 25 T
VFZ A 2275 KAL) 25 T G AU Tl [l i T

R FE A 22 BUR 33 T RFE A 22 B SR Y7
G, 22 A T “2018 E IR IR (Ambitie
Nutriénten 2018 ) F1“2050 faf 22 4G ¥F i1 %]~ ( Neder-
land circulair in 2050) , “2018 ‘EFEHitR)” =1E W
ARG LA 1978 TR DR AR R HIER T 31—
FR K-, I AT 1o HG Al ] 5% 4 ft 4 R S F g A
YelOD <2050 faf 22 AEERT R EARIEE A 4,
1] 2050 AEAEAT 22 B S BL R T

“2018 F IR P TE AR R AE N ELAR S it
7 W7 7SR E A AT, A i AR R
ELHE TR D™ i s Qi E B R, R R R
Pyl AR, R K 55 JR S5 EBUR 2H 2338 KRR 5 R
PURIBUR , Ui R BRAR SR R4 32 8 2 ™ i s @K
SEAR I, SRR R T H s ARSI R 1 E
FEP A s TR W RIS Py A4 AU AL 2 2
WA, IR X SR s S i i 56 4 ) @
SISO IRAIE R S8, B AR SCNE R 2R (bR i ;
@iy [ At 47 7o 22 5 SR AR A 2806

“2050 faf 2 PEERIFRN” (LU AR 3R ) B IR
T T R 3 b SR A R R
AR . 2R & T3 = R F A R, 2L
AL L JEORL R 1 7 i BB R ) SR 2T, S
& v SRR LA FEAR AR 0 PR 0%, e il
TR i) EAZTE” o Horb, A YRR I L
IR E AL, TR B 45 25850 A A9 b
PVEFRYIFIRETR . 1150 ” BLIIKE 7E 2030 4F Fip a2
1 24 50% B4 1) JELRE Ak A0 RRE AN 6 & Rk I £
FH L, IAE 2050 AR SEIL PR IR 007 o A T ARAE T
R AR i 2 BUR S LAR 5 B AR it D
SEYEDRIE A4 5 S, DL G b (] g 25 2 i 7
i, FEI ST AR 7 DT UM PGS T A AR @t
Gl , A4 i A AN A R R R
PR 2 A 5 R E# , 23 S BURT RS [R] il
BE, ARG I 2 T H AT SOk I @HOR I
= AR IEE IR R 2% rh 2 AT T LG Z A] AR |
5 BIFHg 53 O EbRAE , 47 1058 5 = bR
(SISO e SIS R IINTE77E7 A
2.1.2 Sib—@ VBT R EHHEA RS

VAR i [ WA it 728 75 Ok B 37 1 2 JE A
Fii 2 DY 265 — A~ 9 ] Y5 7K/ 75 908 L B D 26 IR L 3
Yy BB E K, 1T 2016 41 1 HARTF

RS, HH AT SR L —BEC R H TR

« 37 .



%33% %8

T OE 2 K HE K

www. watergasheat. com

a8, 1, WA LUAEPIE B0 1 i , e 2 A f
MG OB R5K/ 15708 S 2SR s P&k 55 ) ¥ %
BEATRE IR, I LA A B AE A4 A= 7 S5Ok, A 22 PR
HEA T, TR, B AT S R WUS  E A
AT LA L AR e e 1

SR BREH 56 T J 1 R S )€ Hh B C AR [T
HARFIT %, 78 2007 4, 95 B2t il o 1 —
TR, A RIOZ AT AT . P SZH i E T B
JE P BT R, B TR SR R S8 BB [, 255k
BNV Bop : O BA T 7 5505 QU A BT
P FHACE ; TR FNG TR & A B IR A5
MASZREE,

I, TR BRI 2% 2 SO L AT T — &
FURTATPERFSE I R AT 8 5 e R v [l g g J2 i
I Spcid LA B (RS ko PRGN S T LAYS 8
BEBE N Ay B ORI Wi 1 R 52, 8 1l Wi Al 5k
#75% LLE S SRBUIEN BN B 4 T 2015 4EHF

AATEN, BOHTE 8 AE NG IF HA N /N T 7Kk Ak
PRV, LM SE it 75 e A Ak I SRl iRl
TESEHEAT AT 175 e K e K AR 53 W3 73 AT Ak 3, —
TR ELE T TR A, T3 — V20 W I A, T
HEAE 7 ZR GE ek ik 5 BT A, LAAS 25 b ) A A7 20T
REEATR AR 7™ AR
2.2 Z‘ X E=BSHE

e RS EAE RO = B Sk 7R IOy T
HARAH &G , W2y 2y 4 th 4% B D ISCBsR R 4]
A S0 , FLPE A — s AN T R er B P
2.2.1  JEE——BURF S B W E T

Bt A 0 [ /K PR 5 ¥ G Y DG BRE R 7 [m] s, B [
ARAE AR 7 JURL S A (OB B A A 2 1 o DRy I, 0 [ AR
PR A5 2% A 4 AH G # UM, THJ0R IR — & 51 4 i
(V57K Hh Rl | LA A 45 A AL HE R A 1 4 7
TRNEEE) , Dl KA IE Ry 8 . 578 2012
A e [E PR AR i 4 T 5 A% 14 1 BT R
AV PR WSS IR, AL 9 [ [ 1 IR A
PRI T 3 U Dk G T YK QPR BR
BRI 298 U5 U s B B IR bR A
e 3 U, S R Y T VR 22 S A R R

TEYEE 5 22 0 S A A ATl b, DL TR
BTk 22" 11 %] ( Zero Waste Scotland ) £ HACFE M,
RPN 27 TR H IR 2L M BN 5,
E1E, B EHES L MR R 76 2 B2 /Y 12

MBI b BEHES 1 0. WEDRFR A AT i3t
K 4 FR A, TR 22 BUR 5 e A B 05 Al (HIE) (1
B [E (Innovate UK) 8L ZUA 1R HE BB R4,
HA T REGH R IL 80 R RKIE, B1E
S /M IR 5T U

FERUR R A R DR FR A B[R] B, s 22 BORF
ARHEH T SR A S, AGRUE P 95 A% 227 1
AP T, A 2016 4R 1 H 1 HGE, 3% 22 0
L A 1R S 5y 3P B T I, AT AT AR Al U A
MR S B EHE N KT AR B AT N o I
2 HATZA 130 J7 5 B2 4 o by ol 5 Ja T IR
SFIHA O HUBEFF TS5 e rh i ) slHERE (A ML
LCEFRO RN AT ) 5 kA 0 O fo P 3 AE 25 [l o
R, e RS2 < BRI LR
2.2.2 JEE—ELWE 2% RS

2014 4% e A LB JE W B I —d BA T Yk
S 7 Nl i V- N B v i /3D RTE
G¢, I BERE Y AT RFEE R o 1 Se 2 A 1T e 2
T P R B ELAE M) A, PR SE I ] 35 2T 5 A
MRS PR B R SR 2, B o TV R S A %
BRRIE B 28 R G, XM 2% R R ARSE T
2 R AR E ARG 22 5, HOA R L = ik
PAGE B FE AN ARSI H o FAR o 32k [ i [ A 1 45 2
GRS 2 A [ 2 e Ah, S IR T A E 2 A TR
S PR GE, 1515, A Rk E i el
AT SRR, uE TR G 23R i E T
b TUERAT 2 B0 RE A W) SRR (7598 L 15 TR BE B IR
DA 53647 45 ) A5 O TP 2B 7 B9 JEb R, O LR R
PRAE I [ 52 3 [l SR 68 A= 0 s RS B, Tk
VIR 2 2225 D Tk FE e eI F T T i it
JE R — 25 e 1 ] A [ A= ol e
2.2.3  fEE—WEE RS

o 1 A W 1] WACBIE 5 BT Ak T [ B S i L A6
JEA A RAE KU Tolb A TR T H 2o fe rp 2R
MTHZSERaR . MEEERCAMEE R T A
PRICBEINER T ELIE i 5 1 AR L A 2 HEHE 2R A 4
ARHLE

TE HATAREHHER T A4 5 10 AF T8
SRR Tl AR A RIS B . B T DT
R BCS JERTE Y &, 18 B DR W it 2R Y
A E TR T BTG P A TR DI, AR — A8 HE
AT PEEEIR 2 A H 2012 S C IR IR ARk, TE

.38 -



www. watergasheat. com

AREE M, 5« BOR IR B WM A ek &5 B4 )

£0E H8H

PERA I E AL T 2012 4E 2 [ 12 HIFIREH .

A ) ) IO 194 A e B ] e
TR AR A SR B, [R] B S AT B8 R AR A B 15 YL )
KBS o X —1 5 T, 7 = BOM B T 4R 3T LA R
K] - OXTAAEAE TS Y 0] 850 6l 4% 15 e 0 i a4 A
TR I s e b BT R EmE AR EAS
Hiu 22 [] RGBT P 5 AR 1 D5 106 Hp A 75 ] i
PIBIFFE AN LI & R R H 5 G4 s NS 7 1% 42
A A= 7 v 8 R FH B A9 5 (D5 T 0TS 7K A 3L B
T2 Tt i RE W% R AE Tl 3R AR U i A = T
2 OTEIGIRAAL B b B BUT R AT REXT G YR
FHB AR T2 LA SR 40 35 TR v i il s @ %)
PG YRBE R A KRR AT fig sk IO DL T
A W HE IR i R T L R s CORR T3k
FIBER AR U, T8 R AE 2020 4F 2 Jipfs i Rl 4
AP T R 50% T

2016 4£9 J 26 H fEEFFEI LG 1750
BB IESR) (F5) |, I rH RS2 5 R 1 N 1R 4%
T o ZABIE S H A2 mOs e ek A A
FEL R4y, I , d BRI T 75 YR A 45 + s 4 )
I RS R, DAk /> + 3 S R S5 e 4 .
2.3 FhAMILEKIEE

JCRK B K & 55K F et AR 81, AR
BRI , i [ A o PR A 0l A F B BR YT, B IR
25 E B O A S R IS A S R AL =
FIEAHF B, 2016 4E 10 A, 76 PF £ FIF T LI
KA, B e Rk 5% 50 A 0t 1 52 9 [l g A
KHAR S 555 R, DMAEFR 2 5 A R A 2L R TS
AN R B e R
2.3.1  JRE——w ATl A fe

5 AR [ AN IR], P22 15 e Ak B 7 X LAHE
NE A 32, 2ok B PRI 75 vk A LS (0 HE E A2 1122 v LA
ELIEPAE A o (ELF 22 X 3 A o 0 PR
JEAT AR SR, U A HE AL A %) 99 SR A B30 1 /)
F 100 4~/g M EBRA 7 v (hm® - a) . HET,PHE
TE5RAA 50% HiH T LA™, 5550 50% L)
BERERL I 32, B8 B IR K gk Tk a1l
e, FIE BB T 85% LA FimsTs g, AR XS
THABE R, PHZ#E R HARM T C L8 . HE,
FEAE 5 A JE T B RLRI s 1 R W B K sl B,
7% B IR E TS BUHK = 2258000 i BRI 3R

RS AT RRSL K SR, P IR T A

S BT SE A TG IR FR A R 48 (FREA)
B — TR GEIR AN 720 T B K A 35 s
BT RS, 3 A A KPR R S
I RS UTIE M HEK RGBS R SRR
R, BT B R G AT LS B G5 USRI e P
B IMEIR IR R G5 R GAE AR AN E N T2
100 % 1 7K i 3817 LA I 90% L L 98 s I R 5t
BRSO , RGN B REA T LA sg A
2.3.2 ¥ ——{RITUME SIS EAEE

¥ IEBU T N E SR E S A Y 5
Ko I B SR A R LA E K B, N %%
AR BT, BT, 2522 BUR B 208 3
T MERZF N E ST , FARETE 2025 4E 25
I 50% LA E (0 36 PR R T E TG K HECRE . R Tk
FHAR, BURFERITTRELT LA T 5 : O A E =Y
[t B SR 4 S R @ FE HEBE RIS IR W S
BRI Q1 3 2 1E A AR B R
R s OWCR BRI R s ©fff e B FE =4 1] it
b R 20 ) B, 4% 1 200 J5 KRG, 930 3 4R 1Y
S TAEC F 2016 426 H 16 H7E35 % pg ik X IE
AU B, B S A P 5 [ R Bt s
Z
2.3.3  Hi—— SRS E

FLTE 2002 4, 5 B AR 5y (SEPA) 5k & A 1 —
AW R AR ERI, HARTE 2015 4E6 5k B 15K
AR [l A5 P ) P 3R 4 1 381 60 % |, 3 1 15 Fiig L 1y
BARHERE R AR E R 2 — . XIS
770> 30% B [ WAUTA 5 B A1 g FEL ARk T e it A2 , A
AR T AL A P B TR R A
B B 24 o, A Bt B A 7 T b 14
SE SUBOHIR TG , A5 F R AR MEA 5T o

T2, 2012 4 BB 22 FE B LA IR )Ry & A —
AN I A FR AR, 2013 4F 9 7 S R AR R 25
i T HT R AR 1% B AR G-I 7E 2018
AR, 20 I Y 40% R, IR R )H TR
Mo SR, R T RIS R B AR 4
b, JE R PR T A R TR e, LA IS
VAT, V5V 4y Wi B B S, 75 PR 0 14
Frfs T 2023 4 58 B, 4 B 45 A oK T 2030 4F 58
R AT 2002 45 f B 1] BRI, R
[ E AR AR, 3F A T B R b, 3 EL AT 4
fEE

.30 .



%33% %8

T OE 2 K HE K

www. watergasheat. com

2.3.4 R ——ZIEBEIE I e

Wk B A S8 [0S 1 2CBOR B AR A R
B A R B FR AL A N — > 4 E TR, DA
TR AR P R RIS 3 S S it S DB ¥ 4 R 7K 4 ol )
BEMIBCR MG . 5 b il B AL e 52 5 2% 491, ¢
(e WA ) BB ) Tl M 9 A B L, AR X5 7K 3
FEIRER WL ST IS IR S A5
B B NS TN ZE B Sy LR AR BE 2R IOk
U5, B s 75 e 5 o A i LI & B 2, TR
BB B AL O R A4 A 2 S R AP
TAERELE QIR T 5 B R W R R
PRANAY R DB A , DA 1 B2 U5 A %6, 4 s 2
PR K . X, 2015 AEHREA R A T — 10y
B DS A, i s 400 e R 1 IR SHe VA 45 - 39
ZEPR A 11 600 tVa, /KR 9 000 Va, y5 K Zb 3
3000 Va, HREEISIA R, W0)E H ATIA = 2 65 1)
5ROk HLAREE R B AR B 0L, 08 R AR
R 2016 4 6 H I 4G A WA K 7=l 35 7K Ab
P 4% 75 08 1 Ath e VR [l 5 Ml 1) AR B B g . B
JG AETE 2016 47 RN A & A4 T il s — Al [l i
A
3 BRElMTXIMA 5Z8FS

FERR PG R A8 51T, RO 5 8O )2 16 iR
AW, AR B & AR S BOR , © UG BRI
ST R, Ho ZEBE I T L AR BT
WIS, B IEMGR St &3 [F 5% 7, it
JO7 %t ] BE HE BB FE AL I 55
3.1 BEEIKMEXITXI

XA R A A A i 1 AR B B 45 81 ) 2 1, 385
DUE — 3BT 2 A O o T ) S
Y2 BRI,

@ P - REX: KK 58—~ 07 L sk I 7
FIREARTEAG T PPANKS 5 BB AR nT M &
VeRas AR A IR T . e Hr s s
SAEE BRI 23 13 A4 5 DI 2 45 i DX [l i
T H )R 5 SEREAERR R 2012 4E—2016 4,

@ FERTIPLUS : tA & WP S8 385 11 F1 AR 3 45 WL
Py a] LRI DS 5% 8048, 30 T 2 4 e R e AT
A" . BAETF AR B RS BS FR AR, DL 4
RECHE G P, 541 30 3 A A AR 9 5 RERH G 2 72 5 0
HH 5SSt AR BR S 2011 AE—2015 4,

(3 REFERTIL: g3 3 i 5 4= W A B R 52

SCEUE SR ORI L, FESE I SR B HE T 5 52
JEAERR A 2011 4E—2015 4,

@ BIOECOSIM : ikt A8 AR} (g ARl A 7 5 5
FIAR ARt 7 32, Il sl 26 vp (8 SR M R RE VR 5
S AR A 2011 4E—2015 4,

(3 VALUEFROMURINE : JT % M JR 3 A 5] Ui
RSB Y B R R PR R R b TR ACRE R, O
HZ T A A = St AR FR A 2012 42—2016 4,

® EFFICIENTHEAT: S7E 77 & — /49 B
A R RA SR 17 58, Dhydi /D 4 28 IR HE e I ]
WCE 3R W, LA 5 Y O T 2 R TR 5 Sk 4R R R
2011 4E—2013 4F,

R R s R 22 50T H 9 4 el BRI, Rk
R A R 70% o [RIEF, R EARBARA,
i ELR & T T T 0 RO A A B R 4
(RISE) L0 3t 4>, DL S 3¢ W] 5 22 K B IR 37 3
%(231 5
3.2 BiEWEEXRSEETE

W AE th 15 W [T ACRF DG 3 28 R o 2 s [l it H
TS R B, 3 e A A 5 A 38 T A
T B TR TR & S E A
EFRYE R LA, Ut EE R Hop st
BEEMCE G RA BT S M, #1527 —
SR [ W F- 4 W3 B LA BT

1 BMNBEKTASERESR

Tab.1 European phosphorus platform and basic information

=P b HEAER

-5 B i RO B 1 AT 2
MR RIS EEm- 6 (U Mk el LT R
(http://phosphorusplat-| &4 , L 73 5= [0] 1l 5545 A 2 22
form. eu/) %, HFAE kT b A RS B

ZIA1 ) Y38 15 S
B — A HUE SR R B
IR 28 41, 0 EOK AR B R
B Ak BEAE T 247V ) 57 7076
e ayws A 5 B A BUR 5 F BURF

P, BLERIE— A~ T 35805 7 )
T BLZR 8RN E IR [l AT S 1P
o JUHIE B T8 T RETR 22 10
WO B R B A BT T g
(ELAB ™ i, LS BRI OR97 A
[ eI 2

ZOFRILE T M AR A
HERT DL C IS BB fF B
5, ASE HEW A AT 452500 H

( http://www. nutrient-
platform. org/ )

tEE A
( http://www. deutsche
— phosphor — plattform.

de/)
PG IR BT
WEEFRYTE  |[BRYVE ORI R 5 A O B
(B I ) bR, LASEILE SR 04 AT 45 25 A

FANAEY B8 2 4

. 40 -



www. watergasheat. com

ARBE R, 5 B IR 3 RO B e ik 5 R R

205 H3H

W It H TR 52 25 F RKE 48 ra DL B )2 1T
AR S 40, 2 48 ABUR Y Bk o )
B, BRCR DL R A% I BT 15 U] SR 45 2l [ml i oot H 42
(5B A8 51 1. BRFE RS b EEOR 1 H i
RIS ERBFEZEMER DL TR 2,

Policy
— — -
Policy

L7 A A R

(KRR )
(EE ST B RO A )

EES: &
CH T 1 sy 1)

ESiES

KM &

O A
IR

FLpR I E (S5 BB B [0SR PR )

S o
<r

B (5 B &
o 0 (RfEEAEFR AN
0\*‘: European Sustainable Phosphorus Platform
J e
2 KEER MREER BETNSERTFEEXR
Fig.2 Relationships between EU directives, member’ s

national policies, phosphate projects and information platforms
4 %iE

DR [ 52 22 560 2R W, e [l i 5 P00 D S 2 T
PRI E RS, OO BUR (AU N R 5 |
FNEEAE (AnCAUEE R ) ) |, B Ja Iy e e L
FRIET T BLHHOAR T LIS

A FIEIRE (75 K/75 08 S 2E IR S8 8 |
el K7 SR GRS ) 47 9 AT A B DR Sk
A5 FE IR R e A% R 5% B A g O R B T —
A YN RS MPRAF B, B 2 ARA A LA
1, H B2 HE Sl DS AR B A R

iy == A5 - AR Bl (R DSCA T 3l e AR T 4% [
FRIRITZ 467 22 AN B S Sl DS A oA Gk &, T
LB AH AL IR HRG KA BT A JE A R B )
I T A 18 (NEWSs) o RO A 7 J5 T, fif 22
O HUE AR A R AT S T YA URE
S, LRI BEAL AT, 2018 5371t 4™
F12050 i = AH PR 4™ K 2 FE A 2278 IR I i de
AL R ST B — A K. Fi T 2016 4
L1 HE IR S 9 57K/ 15 e sh Y 260K L3
Yy by ham ] mDSORE I 22 ST BT R BRI R G2
2 R HA I 584 5 30 B ML

e T FEVE N BN =25 B A AR Wy TH 4y

Sy 4 B R RDCBOR AR, O © R IR A S
HHAG T —E SRR o Hop I3k 221 F Ik
BN E R T L Qe S N R R SV B
EIESE” 2K B HER B e el BAR St

PR 7IN ] AB RS [ A e [l e A 3l 7 i A B
ANE, TR E T BRI S RO L FEA 4k
&, TR W o7 3 i 2 L KoK= FRFE .

St [T Bl R B AN IR A5 A S A i [l
Gl B AT ST RO AT T
AR SO, S ) S i R B I 7l BRI 7 15 R LA B
ARPFR o X B SO ST 58 T BOR /A
ORI 575 181 0 45 2R Bt , ol 2 [T e 4 A 3
AT, B RS U ST W R B A IR R G e
bro

S 30k

(1] me, E5AE, G 5Chs. BEAEHLBEILS B (Bl A
[M]. JEnt: ma5HH HhkE,2011.

[ 2] Desmidt E,Ghyselbrecht K,Zhang Y ,et al. Global phos-

phorus scarcity and full-scale P-recovery techniques: A

review[ J]. Crit Rev Environ Sci Technol ,2015,45(4) .

336 —384.

[ 3] Hukari S, Hermann L, Nattorp A. From wastewater to

fertilisers—Technical overview and critical review of Eu-

ropean legislation governing phosphorus recycling [ J].

Sci Total Environ,2015,542.1127 —1135.

TR IE b, TR . 5 K Ak B AR R« [T A J A 25 S0

[J]. HE % 7KHEK ,2015,31(20) .1 -8.

e 3, 4 86, W0 M. T 22 R Ok T K Ak BT AE

JR——NEWs JHS [T]. b [E 45k HE2K,2014,30

(20) .7 - 15.

Jksma D. Aftrap Ambitie Nutrienten 2018 [ EB/OL].

[4]

(5]

[6]
https ://www. nutrientplatform. org/aftrap — ambitie —
nutrienten — 2018 — door — staatssecretaris — dijksma/,
2016 - 10 - 05.

[ 7] Nutrient Platform NL. Nederland circulair in 2050 EB/

OL]. https://www. nutrientplatform. org/wp — content/

uploads/2016/09/bijlage — 1 — nederland — circulair — in

—2050. pdf, 2016 -09 -01.

[ 8] Nutrient Platform NL. Ambitie Nutrienten 2018 [ EB/

OL]. https://www. nutrientplatform. org/wp — content/

uploads/2016/10/Ambitie — Nutri% C3% ABnten -

2018. pdf, 2016 - 10 —05.

[ 9] Schenk K. Revidierte technische verordnung iiber Abfille

« 41 -



BBE HIM

P OE 4 K HE K

www. watergasheat. com

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Schritt zur ressourcenschonung [ EB/OL ]. https://
admin. ch/gov/de/start/ dokumentation/medien-
mitteilungen. msg — id —59785. html, 2016 —08 - 31.

Egle L, Rechberger H, Krampe J, et al. Phosphorus re-

WWw.

covery from municipal wastewater: An integrated compar-
ative technological, environmental and economic assess-
ment of P recovery technologies[ J|. Sci Total Environ,
2016,571:522 —542.

Environment Agency — GOV. UK. Nutrients, fertilisers
and manures [ EB/OL ]. https://www. gov. uk/guid-
ance/managing — nutrients — and — fertilisers#nutrient —
management — and — cross — compliance ,2013 - 06 —13.
Rogers M. Farmers’ use of renewable fertilisers to be
revolutionised by new research[ EB/OL]. http://www.
zerowaslescotland. org. uk/content/farmers% E2% 80%
99 — use — renewable — fertilisers — be — revolutionised —
new — research, 2016 —02 —09.

JiAE, 5KBL, Hanssen H. f8E DA 75 KA B 15 840G
IR RS [T ], A E 47Kk HEVK,2007,23(10)
105 - 108.

e A R I S R [T A ) 22 B L s R A AE R R A
[EB/OL]. http://www. water8848. com/news/201502
/02/24014. html 2015 - 02 - 02.

Rein A, Wu Y, Yemelyanova M. Phosphorus project ; sea
breeze IV [ EB/OL]. http://phosphorusplatform. eu/
images/ download/Report% 20PhosphorusProject% 20Den-
mark % 20for% 20ESPP. pdf,2015 - 12 -01.

Haile H D. Sustainable Phosphorus Management in Swe-
den[ D]. Sweden: Linkoping University,2015.

European Commission. Sustainable sewage sludge man-
agement fostering phosphorus recovery and energy effi-
ciency [ EB/OL ]. http://cordis. europa. eu/project/
ren/105528 _en. html, 2015 - 08 - 31.

European Commission. FERTIPLUS — Reducing mineral
fertilisers and agro-chemicals by recycling treated organ-
ic waste as compost and bio-char products [ EB/OL].

http ://cordis. europa. eu/result/ren/181447 _en. html,
2016 - 04 -05.

European Commission. Improvement of comprehensive
bio-waste transformation and nutrient recovery treatment
processes for production of combined natural products
[EB/OL]. http://cordis. europa. eu/project/ren/1011

65_en. html,2015 - 09 - 30.

BIOECOSIM ( An innovative

bio-economy solution to valorise livestock manure into a

European Commission.

range of stabilised soil improving materials for environ-

« 42 .

[21]

(22]

(23]

[24]

(25]

[26]

[27]

mental sustainability and economic benefit for European
agriculture) [ EB/OL]. http://cordis. europa. eu/re-
sult/ren/143708 _en. himl,2013 —09 - 27.

European Commission. VALUEFROMURINE ( Bio-elec-
trochemically-assisted recovery of valuable resources
from urine) [ EB/OL]. hitp://cordis. europa. eu/re-
sult/ren/150218 _en. html ,2014 - 11 -21.

European Commission. Integrated and cost-effective so-
lution to reduce the volume of pig slurry , minimize pollu-
tant emissions and process energy consumption [ EB/
OL]. http://cordis. europa. eu/result/rcn/145876 _en.
html,2014 —08 —-07.

RISE Foundation. What is RISE [ EB/OL]. http.//
www. risefoundation. eu/,2016 — 08 - 16.

European Sustainable Phosphorus Platform. ESPP regu-
latory activities [ EB/OL . http://phosphorusplatform.
eu/platform/2015 - 09 —09 - 10 — 54 - 12/regulatory —
activities ,2016 — 03 -29.

de Buck W. Over nutrient platform[ EB/OL]. https://
www. nutrientplatform. org/over — nutrient — platform/ ,
2013 -07 - 18.

European Sustainable Phosphorus Platform. National
phosphorus platform founded [ EB/OL]. http://www.
phosphorusplatform. eu/images/DPP _Launch _press _re-
lease_12 -2 —2015. pdf, 2015 -02 - 12.

Link2energy Ltd. UK nutrient platform[ EB/OL]. ht-
tp://link2energy. co. uk/uk — nutrient — platform — sep-
tember —2015,2015 =10 -01.

/ S NS
YEZ B e (1960 — ),
iz,
WA, SEERFETT ) D95 K A W R
=% NREY U IBEE V&2 8 Ve % NNUIE RS 22875

5, Ipumsko,
MBS B TR B SR

AR, B8R [ BR K B30 71 Water Re-
search ) [X 3 3= % ( Editor) .

E — mail ; haoxiaodi@ bucea. edu. cn
Y5 HHA:2016 - 12 - 05



