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The Exploration and Practice on a Pollutant Discharge Permit
System for Livestock and Poultry Farming in Resource Utilisation
Mode in Shanghai

IR OBRBRE X’ AEF' A R OWARET (L LETREAFHRR, LiE 200233; 2.
HIAHZE RS A RS, i 200233 )

Wang Zhenqi' Qian Xiaoyong' Rao Wenzhong® Tang Zhengze' Fu Kan' Shen Genxiang'
(1. Shanghai Academy of Environmental Sciences, Shanghai 200233; 2. Shanghai SAES-Winda Water
Co., Ltd., Shanghai 200233)

BE NLEEmAG, ERTESRELKECANREXHSTTESENELEN. NEFERERAREL. FH5TAR
WATHRRER L. BTENERERENEAE, NERFELTRUAREX S TIERERLBREIT TR, U4
KEEBFEUHS I RERARES %,

X ERFE HSHAE #5EE JEWAA RREE Lew

Abstract Taking Shanghai as an example, a pollutant discharge permit system for livestock rearing in
a resource utilisation mode was presented. Its permit application and issuance system was discussed in
detail from aspects of simplifying basic information filling, optimising pollutant generation/discharge nodes
and permitted emission limits, strengthening the requirements for self-monitoring management, and etc. It
could provide a reference for the application and issuance of pollutant discharge permits for livestock and
poultry farming in China.

Key words: Livestock and poultry rearing Pollutant discharge permit Return of livestock muck to
farmland Ultilisation as resources Environmental management Shanghai City
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A Review of the Research on Technologies for Treating Vessels’
Oil-Containing Ballast Water

BEZ F&a° 1 M7 #Fas’ KRk KREY (L FrsFERFAMELE TELR, b
316022; 2. L BEFRFHEFFFEEAFR, Fil 316022; 3. Fb FRAEIRE TR, F 316000 )

Kang Mengmeng' Li Jingjing” Liu Mei® Weng Yisong’® Zhao Xiaodong' Chen Qingguo’~ (1. School
of Naval Architecture and Mechanical-Electrical Engineering, Zhejiang Ocean University, Zhoushan 316022;
2. School of Marine Science and Technology, Zhejiang Ocean University, Zhoushan 316022; 3. Zhoushan
Survey and Design Institute of Water Conservancy, Zhoushan 316000)

R BHA TS ERKRRIER A s ENIENEE. R TERNRME, RoBE REE. HFENE SF
& EMEMEHEKLCENRRNEARR. MM THYEE. BERE, MERENRSCERASE NSRS HEKET
TZHHRRHR, Rill TRHEKLERATIRNEE, #EELRISRE,

X SHEMK RERA EkER BR OSERERE

Abstract Regarding vessels’ oil-containing ballast water, its sources and harms to the marine
ecological environment were briefed. Relevant research and application progresses in the various
processes for treating oil-containing wastewater were presented including adsorption, membrane
separation, flocculation, chemical oxidation, air flotation, biological methods, and etc. The features and
effects of magnetic separation, ultrasonic method, micro-electrolysis and combined treatment processes
were summarised and evaluated. Finally, the problems faced, challenges and development prospects of
treatment technologies for oil-containing wastewater were put forward.

Key words: Oil-containing ballast water Treatment technology Marine water pollution Vessels
Marine environment protection
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PR B X T A ihiE KA B TR I AORSUR, &
ARP BB . A 52 A RN e JE S 34 e
e SRR R, HHARIBAE—Lm @, F22
FTS G, SRR s [ RSE  k h BE B kTS K
5% T A P 0T e X A B i T g, i LTS G
YA G IELIE R, FERTE KA FRAUR . 5 e A A
JFi BRASAL
23 ZEHE

SRR 3 ) K O A — 2 EL A8 B 2R
A BGEIE RZRARY , AN T, AR
KAYE . FEAIK COD [ H I,

Hassan!" %538 i3 HUAE A8 AU 7 2 FHAR G il — 7K 3L
WHATHAREREE, fERERMGT, F 5min 5B
FILF] 85%, I HAE 35 min J5 ik ) 5 KMH 99%. B
FHHPLEE . NaCl e B AR 2 & B 038, Ih 25 b
KA B BRI S, Yang™ 2550 1k 3h 25 5/ o gk
RE RS, HEWE TR - OER R, XS YLl
FRIMBCR AT, SC A B, S B K,

—7—
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WG pH TFE, #o BRI, EIRrR R AT,
RS S I RSN / e — P
BT KA PR AR

Fouad'"™ 7£— [ AT 5] 8 25 10 i v il o L &2
BRI — FKFL AR BRI TR . S5 3R
B, TEmMHER ., Rk B pH 7 K40,
FLIR BRI RCR A Bl e dd ., 1T Safari® ZEF 5T By R RS
XFEZE K COD RS LR, g &M, M pH N T,
i [A] 40 min, HLJE 10.5V, NaCl ¥ & 0.5 g/L. %
WRE 3500 mg/L B, RBRACKIA R AR, COD FILEiH
EBESM A (99.1£0.2)% F1 (98.8+0.2) %, 4
JERH, L A B R S YL A S I R A T AT Y
FERRCRE R

Sun'” SEHI R AREIREAER (PAFSI) & ATREER
AEBRE R K, 8 COD Fli 25 Bk R AE R HR ARk A
PAFSUIREERE ST T2 M A RIS SiFe Ll 1:4,
e 101, B 0.5, Hl&EE 70°C, {5
Al TEWIIRYEE 60~ 120 mg/L, pH4 ~9, G1A
4300 ~600/s T, COD Fli 2= bk %4351~ 98.2% Fil
98.4%, PAFSi & G IREENTE = & g K b 38 - HA
R AFIOTREE — 228EPERE.

BRI A K, SRR R . RARRBEE XS
T K AL BCR AN, B 38 2R SR S
W R, ANEARIAM, W —fhi 2 To 5
BRI DA EL R, U Sun” 25 4 1) PAFSI & &R EE
FIAMLEA RAFIIBRIMACE , XK AT 5N
24 fbEEE

FAb T R A AR, FIRAERR], &8
AR, B T K A R Al AT AL TS e P it
T4, AFNEMEI B4, Fenton &AL & —FhiE %
MR, 38 FH TR A 1) g v B R K b 11

BAE T U Ak P AR A L AR X SR I T K A T T
A3, FEXHREE S A9 L W ETT Fenton &1k, o
50 mg/L () H,0,, H,0, 5 Fe’ iy & It 5. LubH)5,
15K /KK SS 9 mg/L, COD 48 mg/L . A% 16 1%,
A5F TR T 20 A5 SR FH ok el A — R vk T Ak R 5 9 LAk
oK, HERFH, MEPEINE 60 gL, ok
20: 1, RNAFE] 16 h, 225 PAC H & 120 mg/L,
PDA i 12mg/L i}, COD 2% % 7] ik 45% LA I,
IR BT FERCR

Yeom™" 4538 i+ 4k —AH Ak RE (SINP) Hil 45 ST
KRR IEL, oSkt = A 3L (HDTMS ) #
VR B B K F T 57K 5, HDTMS-SiNP [ 4R i 43

_8_

SR, KR A KT 1500 I, SR K /KR
AT B AR R 99% .

WS — R F AR 2= AR A B SR K, b FRAK
FTARIRE, WSy, EYhEEETASE, MWK
SFBRCR . COD ERRRAKIER.

2.5 Rk

SR RITE S TE K Pl A KB A, 5
EIF R AT R A R E OB R IR AR BN
Tk LE, SEEUHK A

SR P A R ARV R I A S A, L
IR, WA B A TRI I, RS T
BRI, BRiMRIE R, S nTik 90.48%, Hifl ™
R AR IR B ks ok, RS
e MRV 60 mm, S HLZ)E 30cm, 1 1 fif
9m’/(m>-h), [ 30% W, b 757K & iR AR
F 10 mg/L. Li™ S04 mihK FLALIR A B3R, I
K — o R e S A O TR BEAE (FCSMC ), 56 3%
B, FCSMC EA R R mMBRIMEeE, 25k 37.10mg/L
I I K, 7E 18.75 min 5 B B A] . 475.05 mg/L
IR MR B | 1.8 L/min B 5 A1 25.01 wm 270 7
KANTF, BRIMACEIS 92.19%.

Cai™ %% [l CFD-PBM BUE BT 0858 1 i
TR B, AT RS R,
BRI RS MEAW A, YRR
0.75 m’/h . i1 7 Al 48 0 SR S 0R R S0 L IR B V)
NIRRT G B, K B RCR e, 8 8] 75%.
Ulucan®™ 253 53 #1L%E / B /S77 T 2 AL BRI K, 78
10min N, Al X} COD. i 2 Br 2% 530 0 64.8% .
57%, Fe W 5r5K 36.2% ., 12.5%, WARETEM TS
o AR, AHECESE SRR, T E SR AR A S
H COD. WMAEEBRZFSHIH T1% . 69%, BORTELE,

HAEr ki, IRk R 22BR & imiE K o il &7
W, R AT K A A, LAl R
BT, WHATHERAMARL, Sid R AR
BARRIFRAAE A5 K, A H G I8 B0 HE RS
Ulucan®™® 253 3 B 5E / B PR 4HA T A BRI IS K,
RO R AT
2.6 AWk

A= W R IR SR A S B A s K v A
R HITRER, BENEEIS KB . # LAY
ARG . AR . A s R AR i
S,

Weil™"! 45 # 37 MBR S 4b B3k 11 & i ok, i



ARAR S EAR K BIER AR GE RER

if A/O-MBR #7K, RAREEDIIES TN, 556
T 3o 4R e B SR R RAR AVA, LB, % MBR $E4T4E
b, B IR 3G %, 2R BHAR Ak SR W T ek A S
e Alsalhy™ %5 5% ] —Ff o (1 b 2 2F 4 5 i XA
BB AR (135 B A ) B W i ok Ab B Aldaura R0
B TR, SRR, e IF MR EE, COD,
BOD. &, Wy, A BRACRESR ; it finAS )
A TR B R[], LSRR R . S5 SRR,
TSR B AR RE, AR MBR, A 4R
K SE—F AT BRI

ifi Sichinga™ % 3% Fl MBR £ R 3 [ i 7 3l 12
JEoK, HEX) COD., Wffé ., M. E4 MR
BRI, SRPEAS MBR B9 T 25 A0 FEPERE. Ab
PRI R, VE MR R B E BRI, &
ZIR TR LR RS HIHN 98%. 96% . 99.8%, K
B MBR 02— 200 25 B R K A T & i O vk
Qin"" &5 3% ] — b 1434 AR 1% Hh 2s 4T 4 IR 4L R
JG P VR A 4 e oA AL i I K RV G
il () A 3 e iR 3 A 0 2 7 i i Ui 22 4R it o
B 3T oM, T IR 35 N i R 2 BE ) B 52
Wi, ZE9RZIA, LAKJE B9 PTO SMBR 248 £ SEY
MBR RS MEMER 115, AR B A Y
AR R — N EEE A R R G, KM
SH R, SIS YRR G TR MR, W
FRE ST AL (AT A, A I S

YR SRIFE . BEEEME, BAREZMm
B, WBAREAR, BRAERIE , AR R PSS e i
AL IS SRS T2 A N,
U553 K AL BT g 2 4R T

3 EARIMMEBEEHEKIFIS
3.1 WAy E:

i 53 B 12 ) 2 7K e 25 JB R Py P R 5 3 5
Kis gy, RERRERE .

Liut™ %5 1) FH #3820 1R U6 4 A B T R K, W
B TR I 43 AU B0 B K MR A SR e, 18
ARG RN e T RBLRE phEg Ty, T R B K Y
T 875 e ). Ren'™ A5 SR FH — ol i 6 2 43 B R
(HGMS ) - %4h (UV) 41 & T A # R 2K LU
S W OMAIKE NS AN, @i HGMS-UV T.2
b, BRI A O A ER AT 2 E R E, KT
WitR o~ 1.73 mg/L, & T 505 60 min 25404
(1.17 mg/L ) ARG B R (0.12mg/L ), K

HGMS-UV & & T2 A 380 R Bk = — A 380

L™ il a5 A R AE— 251 pH SUS Mg K
BEE (MNPs ), Xt MK H 53 B A ZLA A TP . 55
BRI, TERRPER P PESIET, MNPs HAT R R 14l
R, PR TR B e RE, FEBME S F
T, MK/, MNPs &5 & A nlik, 2
—FhE R LA TR K T2, Zhang™ ZE8F 55 1%
£ Fe,0, 4Kk F (MNP) ¥R AL EF4E (CF) K
BT B RCR, WH W (MB) Fl Cu® 18k Ikt
i, FFPE CF B LR PERE. MB, Cu™ Xt MNP
R I BfE 2 e 0 R 30.1 mg/g . 62.5 mg/g, CF [ R
THITH AP 22 B R AR A B RCR KT 95% o

Mirshahghassemi'®™ %5 { F = B B i 53 28 B R
FH T L sh R G0 PIMKIR AP Pes i, 78
¥ (056 T) Al LhiREBIEIT, 2615 AN i B
B 55 B VR AR B 0 ASCEU A 7 85% ~ 95% Y A4
KB LBR. Sul™ SR — A 12 Bk il 4 — ARk
HHSEK /I, TR AR R R K L
MHEMEFEEEEIEN, RIS K2
REJ1, 3BT DASEREME IS % 2 R BRI I K

IR B e — PP R AT AT, AL PHARCR = Ak
FHEEA, (AT R AME R R BRI, An e B
WM RNBE B SR REAY BT, A BT ARG AE S e BN B %
St A O B B R PE UL e T A, I 20
5%

3.2 M

AR I TEAN B B IhIE KO T, TR R AR
P BEAR AR, BONUAT ASEEM K 0 85, ik fig
PR AR AR BRR

Xul® A R 7 U A B S TS R, Tk
MR T 50% UL F., Hu®Y SE0F58 &80, M4 s
WhF 75 W, ALBREF[E] 6 min, W44 RHEJE 25C
HREKE 140, JhEBCRE T 60%, 3K 5 4%
K AR B — TR I BRI T TS K AT A
PR, S A% 28.7 kHz, FHIR 0.61 W/em®, I
F50W, 1£70°C T 48 B Smin; TR F R RHER
JE770.3MPa., JFUK & 300 L/h, AR 70% . nA
40 mg/L ) PAC, FRIMHIE 94.1%.

B 7 PR AL R S K, AL R 2L I 4
R & it 0] DL HA A M RS, B
A R HIAEIRCR, AN il 2 B R R
FIHAEFEMAE, anfarxhizakdttriifh, SCEKREREz
17, I H Al e ZLARD i 7]
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3.3 TR

AR WA N AR, FREZE . B
AR s, RELABRAE AR, 1B HERRVER]
e, DABKH B FYERARET, TR A T RN

Xut " 45 5% FH K it R b B o0 A A b AL A Fn
AV MA AT R, SREAM, HFHun
COD fifar#) 15000 mg/L. pH A 4, kb5 KK
121, SUKH 10, SRS TE] 180 min i, P £ HA i Xof
COD Z:FR%FN 31.8%. 3 M ik ! 253 o Ak Ak 1ol ol i
YR B K AT B BRAFSY , SCH I, Y pH A 4,
BRAEN L 0.167 g/mL ., SV [E] 30 min, 40k i 2 L
3: 10}, COD LBRFRAik 54.3%, Ak, RAZKEM
TR SRAH 2 7K A T IR LA, T 2 1) A AR ) A 3R
Fe, Hob pH FIE#NE X COD 2R MR k.

T T 12 SR P Ak e e A A Ak )] 3
WAL G ARG R K, SER I, fE ke
H08keg/L. BhBRIFERIL 1:1, pH Ny 3.2, W ]
150 min [ £ 1FF, COD £BRF k5] 7025%, Al A
SRRAR IR SEAb B Ao 2R M SR A R A
AL SEDEE ( SMEP ) AR A {8 FRL £ B2 1. (Y JEORE, SMEEP
4y W Fe:Cu:C=20:1:3, KMBEAER D
fife S X COD K 5 N 4 T e ( HPAML ) 19 25 B 2%
53R 12% . 10.2%, T i Hy0, J&, X K %t COD.
HPAM 1) 25 B 2 43 il 32 &5 14.7% . 11.5%, #8745 58
A 5 H i S % COD J2 HPAM 14 25 6% %8 43 Il 4 v
27.2%. 25.2%. 75 f# G, HPAM 4 ¥ K& Wr
BEMIBA#, € 1hJ5, HiZK COD, HPAM 435
7 98.6mg/L. 33.1 mg/L, COD 5% GB8978-1996 —
RHERbRIE, T LR 5 A SR A O A R R KR
57K AR B

TR AR AR HAT A PEASCR Gr  FRAETRTAE HE
B ASEARAE R L, B Iz T2 FOE R A A
HLE K b B
3.4 ERGAEFEEIAR

5SS e NEIIE UL /B L (I e I Ja U7/ K oy b Sl g
HE, RAMEREBKTRAEY, K5 IMO 1Y%
Ko HAET, BEAABER/KE AR B RFFT AL B2 K

Chen'™ 28R 1 —Ff 1 8 PbO,/ A1 885 B fl ke ab 3t
FEZRIK, Pl es i B AR F T A B E AR K b B
PRI RIAFTEE . IR EEABR R A R 2T
TEfIER AN AL I, B AT 22 BR A A0 28K o i s
Y, A I L D 2 AT st [ g B I v B

s R YR HERA | SRR A IR R GURIERSN / L
WAL R G AR R OK Hp A E A KT S5, 15
A T2 AL PR R 2K H B — A B A R, 3200
FW, BA REBE S R GAE 360 wW/em” 5 I
2.12 g/h AN . 1.0s K S5 B mpal s T, 7k
oK T B AL G B 9 8 K 591 /Ti/RuO, R
ZEAE 90 mA/cm? LI FE A 4 h R W R[] R BT R B AL
[CEREE, HadSLIO A B A R 2Kk BIHE bR E . 5K
2 VO SR DL R B — T 2 I B k) 4 T B R
Bi,TiO,~TiO, & & WA RN, ] = Hi Al SR GE X A5
PUEHKHAT KFIIE . L5 &M, Bi,TiO,-TiO, &
A TS FEL AR ' HL AR A T A R0 25 RS R 28K P B A A
E—FRAT

AH EEBA— 1 Bt R KA B 3, SR Z RS
TEHEARAAE SIS mEROK, R B BRI
BOR, A G IMO ArifE, (HI AR A — 2R B
P, GUEmhEE . HERCRE, WEHK SR, T8
EHA

4 Hie5RE

XTSRRI B, R NAMF Lo kT
THESE, R —ER g, HRTS IR K Bt #7
WA —E I, (B T AR R e Atk
BE . BAERIR, TV A s Rt i K Ak B
AR, IHRFRETT Rk RS YR IR AR S R, AL
Ay A i LR TR AT, 30 0o i R K AR R 355 45 T ) At
BAERE X AR ER X5 i oK i b B
AREGE T RESE, SO ZRt BTk me s
A R HE A R, AEG T 52 PR A 5 il TR 48K Ak B
. RIS

A Je S R BOK B J2 B AL BT ) A S PR AL B
o, B A A BREORERAT LR BR P, ST R AT
B, RIEXETLHTARAR, ERZSHAH
T2, RIFEXMEORB U RN, RAF B4 i 4k 2
FOR, 2V Rk IMO Bk, 1 2 AR .
TERTRIARL . BEARBESETT T, A SR IR E
K, HATWEE SR
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