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Comprehensive Analysis of Application in Grey Water Treatment and Recycling Technology
LI Xinge, HONG Yongyuan, ZHOU Xuefei "

(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)
Abstract  Grey water occupies a large proportion of domestic wastewater, with low pollution load and less pathogenic factor
concentration. Therefore, it is of great significance to treat grey water and realize resource reuse to ensure the sustainable supply of
water resources and the security of water resources. Based on the quality and quantity characteristics of grey water, this paper
introduces the current grey water treatment technology, and the removal mechanism, technical characteristics are discussed
systematically. In addition, the advantages and disadvantages of different treatment technologies are also compared comprehensively.
Among them, the ecological treatment method has advantages of low construction cost, convenient maintenance, and ability to resist
water quality and quantity variation which has high value in popularization and application. On this basis, this paper further summarizes
the domestic and foreign recycled water reuse standards, analyzes the economic and ecological benefits of grey water reuse, and clarifies
the feasibility of treating grey water reuse. Finally, according to the current problems and challenges, the multi-technology coupling,

low-cost integrated scale grey water treatment and reuse system are proposed as the future development direction.
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Fig. 1 Treatment Methods for Decentralized and

Centralized Collection of Grey Water
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Tab. 1 Grey Water Output in Different Nations

H % FeE /(L AT dTh) 275 3k
TRPEIE 225 [8]
JEWHIR 72 [9]
248 50 [10]
b AR ] 30 [11]
AR FE 113 [12]
Fii 12 110 [12]
ie] 80~110 [13]
LLES) 98 [14]
By & 54 161 [15]
Yelw] 96 [15]

o 112~129 [15-16]

FRIK 7K 0 3 BT T k% 14 4 i LA B v
., a2 FroR, KoK B9V R GE E O 19 ~
559 NTU, {4174 (SS) i & nl LA 4. 3~
670 mg/L fb2F i A & (COD,, ) Mt H ARk A
(BOD,) 43 % o] LI ik #) 76 ~ 1 461 mg/L F1 33 ~
296 mg/ L, X FF I B BT i R A B 7 A R IR
IKEH R SS, FEVEVR B SRR IR fE v, 51 A
TEYIEARL R Y B RSV SE Ah Rk
WA R AL B R R T M SR TR,
TN A3k 0.5 ~ 54 mg/L, % A ] ik 3 1.58 ~
100 mg/L, EERIE T & BRI &4 TP 19 5 1
W AT LIGAE] 0. 3~ 11 mg/L, FE T FHAAE 2 |
VoA 25 WF5E & B, KK HH iR A PPCPs LU
B REBLAY , ZERETE T AR i S 800K
H Rl BEAFAE 900 ZREAE YA HLIS Y, BNk
Jiie PR PR KR B LR R AR
BT ORI 2 Z i, BB HE A KK 23 6 A 25
WA fa %,
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Tab.2 Physical, Chemical and Biological Properties of Grey Water in Different Countries

CoD,/ BOD/ Ss/ I/

TN/ A/ TP/

ISUN 718itS /o

o (mg-L™")  (mg-L7')  (mg-L7H NTU (mg:L™")  (mg-L™)  (mg-L7H)  [A4-(100 mL) '] PR
e 205 ~600 45~144  4.3~50.3 19~156 0.5~5.3 34~100 11 4x107 £5x107 [20]
TEPEF  158x112 116+67 63+114  68.4+39.8  10.4£9.3  4.8822.92  0.3420.76 - [21]
R EA 80~90 - - 65~80 - - - - [20,22]
i 466 - 95 162 33 - 1.3 3.6 [20,23]
T 209 65 307 - - <1 0.8 - [20,24]
EnpE 194+17. 6 15711 355433 143+54 12+1.5 - 1.3320. 15 496+230 [21]
S 263~434 - 158~318 - 38~54 31~47 3.7~5.2 - [25]
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Tab.3 Common Physical Filtration for Common Grey Water

HUR oy AR TR A AR AK YIHAY T2
TSS COD, BRI TR TN TP
128 Sk VR [ AR (TSS) IR} 91% 78% 99% 30% 17%
%5100 me/L; COD, 5% 2% 75% 72% 77% 17%
49 250 mg/L; KM
SOREOH N 1500 P 84% 59% 75% 76% 30%
ey MPN/( 100 mL) ; TN Bk 34% 21% 41% 19% 9%
5.5 mg/L; TP Ak 40% 27% 50% 2% -
3.0 mg/L
[¥a 29% 21% 19% 30% 10%
M ZS + - 8% 35% 8% 2%
baR 24% 15% 30% 20% 8%
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Tab.4 Treatment Technology of Common Grey Water Physical Filtration

HURHT WA B2 P 27 30k

FKIRUERE AR R BOD; KBRFN 98% , KM M 2B 3>90% , TP B >90% [29]
WU (S em A HLBEIHE) MU 2R E N 20% ,COD ., ERFH N 25% [30]

NLUERE s PR BOD; EERHN 97% , FRMEPER 2R F>90% , TP £ ER#>90% [31]
VL2 AL RLAE A A R E M PAE B BERREL I R R 95. 7% [32]
HEF

ELUER B—R2m BASA+OKA, FHER  TSS EBREN 93.48% , AR EMRE N 16. 61% , P85 T B LW iF [33]
2.5 em PRI EBRA K 98.37% ,NO5-N EFRFEH 96.92% ,NO3-N £ [R#*

TR 12 om BIRZEBRIERIE R

H— 2 MBTF5E 20 em
R AR 15 em
F=JF KRR 20 em FEHRE 10 em, ¥PF 15 em

9 48.57% TP LERZEN 73. 68% , B K BREECERE N 97. 5%

TSS EBRFEN 82.61% , MV [ /A% (TDS) £FRHR K 69.98%), [34]
COD., EFRFEH 82.26% A5 KRN 96.97% , AR KR E N

73.42% ,NO;-N L3 A 68. 66% P03 -P L#H A 100%
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Fig.2  Flow of Four Filter Columns Unit for Grey

Water Treatment
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Tab.5 Chemical Treatment Technology for Common Grey Water

oKk .
LEZNOY) i RS % bR 2%
AR A A FET R K K B HARSE PR %30k
TRBEE BOD; 4 280 mg/L,COD., A FeSO, (& Bl 4 ¥t h 13%) N 0.79 BODs KBiR A 85.37%,C0D., £  [36]
525 mg/L, NO3-N 3 0.375 nmol/L,AL(SO,),(RFRMEH 48%) %K 63.59%, NO;-N £ E K
mg/L, TN 4 11. 1 mg/L, TP Jy N 0. 89 nmol/L 8.96% , TN KFR#%H 0.56%, TP X
1. 07 mg/L BN 96. 39%
e fb R COD¢, 2N 2 266 mg/L, BODs  ZnO/Zn J:FHM, CuO/Cu J6FAM, & COD, ZBR#FN 55%,B0Ds ZFk  [31]
EERIAZR g 253.15 mg/L, M E K HERHN 6 em® G RIEE A 4em DGR R 55%, 1 R FE K 88%,
238.75 NTU, & A M 27.55 M 365 nm REINEAT BALREN T5%
mg/L
EER- 3PS COD, 4 229 mg/L AL A Al-Fe-Fe-Al,pH {8 7. 62, F8  COD., £BR#H 90% ~95% [37]
TN 1 mA/cm?
HEEL/ A COD, 460 mg/L, SAAHLER pHAEN 7.0, %0 47. 4 mg/L, L%  COD(, ZBRFEN 85%,TOC ZERE  [38]
(TOC) A 185 mg/L 4 15 mA/em? 1 70%
L BEVL/ R COD., 9 460 mg/L, TOC 3 pHHN 7.0, & N 47.4 mg/L, BLH B  COD., ZRE N 95%,T0C EHEHE  [38]
E=vE 7)) 185 mg/L, MR H B R 15 mA/em® H 87% , J& K M ¥ 1 BE K B R

2.4 CFU/ (100 mL)

96%

Antonopoulou %" SR HIRBER AR AL HE 4 71 5 iE

2.3

TRIKEM AR R AR

PRI K e FR B A 2 BR TSS H1 COD, 75 T,
K FeCl, L AL/(SO,), BYALBRALR T 5, HIK K
RV FINRBE T B et 3 2s RHR BER AR (1 b 380%™
Asgmg, Hodr, R A 800 mg/L AL (SO,), - 14 H,0
HEAT B G AL 3 RO e A, B COD., K BR R A

TRAKA: Wy b B AR T2 B4 e 81 () kT v T
P (SBR) FHifi=RR &5 YK (UASB) (Z5 45 [l 5
JEE P75 U8 (IFAS) MR AE ) S v (MBR) S8 A,
D P o R S PR K R TS Ytk A T
W BRI AR AL I A 45 R 3 R T MBR AL B R 7K ()

96% ,TSS Z=BRHik 97%

T, R 6 B

R6 WK POK YA BEAR

Tab. 6 Biological Treatment Technology for Common Grey Water

TR LR IOK A A R AR

TRk E \
SLIETNEOY) Ve 3 PR E= BN
A AL BRI AR AK T A 2 E R S0k
SBR AR M 251.38 mg/L, COD., JHWIH 6 h, DE/KIFEI R 2 b, SOWFIE B AN EBR N 96. 15%,COD,, (1 [40]
4 508.30 me/L, A AL 3 h(HE 30 min, HEPE 30 min, B 1 h,  JipRdehy 04. 479% S R
1. 096 mg/1. BEFE 30 min, B30 min) FERTTEZG 5 98, 18%
1 h, BRI 2 h
UASB COD, 2 298 mg/L, pH fE K RAALFTHE AT K] BURVLIERIIK  COD,, I RBREEN 82. 9% [41]
6.8 A5 TeHER R 55.96 ¢ SS, BT hE
WIEH 5.6 g SS/L, 15 I 4% kMW B 89
S (VSS/SS) M 0. 37, iR E 49 26.4 C,
JK 5B HE (HRT) 27 8.1 h
YIS TR COD, 4 638.46 mg/L, TN & #EKFEH 4 L/h, RGEMIKE B, COD, MIERZE N 94.8% TN [ [42]
HRAEGRS  20.53 mg/L, TP 5.43 mg/L WX Z K HRT 735024 3.385.1. 708, prk )y 84.9%, TP [y % B R Ny

6. 23 h;3 /™SI b P VS ik R O ek R A
M R AE 0.007.0.01, (6.35+0.40)
mg/T;pH {H4F 314 7.7£0.2,7.9+0. 3,
8.01+0.3

90. 8%
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(ko)
WK
SRR il W S IR 25 S % R
A A A2 BRI K K S5 e 21t LR EDCN
MBR HAN 3 mg/L, TN N 10 mg/ ] 20 C,EF N5 kPa, AR EAERF N 98%, TN LT R [43]
L,TP 7y 5 mg/L BES AR 1000 L/ (m®-h) ,BES AR 60 90%,TP ZER#A 60%
L/h, R B E N 6.0~6. 5 mg/LL,
AT E R 120 d, REAEFSNETG
e, MR REE A B9I1kI5 T, o g
I A AR HER
G COD¢, N 134 mg/L, RAN  JHLFAISRMA TEE AN KE CODe, EBERN 63.27% , BAEK:  [44]
9.1 mg/L,TN 34 142 mg/L Bl 2 1, REEEKBREOL T T 2= 13, 15%, TN LR N 9. 6%
HEH 4 v/min, LS 2 d, TFUR/INR R
#EK (HRT 9 4 h) , 445 COD, W
100 mg/L 72 47, 2 W 38 K i /K i i &
HRT 24 3 h,pH AN 7.5, 7KiEN 22 C
A AL AU N 34 mg/L BEAGH AN 20 L/min, AN 42 LB T APURERE N 95% [45]
S A ( BAMB) KECH 100 d, Nl 75 L/d
BB IR VEMUE SN 40.23 NTU,TSS & His A 302 L/d, HRT 4 4 h, KR % VEMUE LBRR N 66%;TSS KRR [46]
JIEE SSZ 7 7 87.3 mg/L,TP ]9 6.59 mg/L, ABUN83. 3 L, FLHHR N 14% AWK N 87.07%, TP £ B R N 12%,
(MBBR) BOD; 3 44.37 mg/L, COD¢,  [GfL % 490 m®/m®, @, 4 31.2 L/h, BODg KRR K 59%, COD., %k

4 246. 63 mg/L

aaaaaa

N 70%

3 MBR ARFEKK AR
Fig.3 Technical Flow of Biological Treatment of MBR
for Grey Water
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Tab.7 Common Grey Water Ecological Treatment Technology
BOKAR ,
T M bl VE=Y = E =30
AR LB K K B e ¢ PN =S 530k
N T COD, 978 mg/L, TN 432 B4 LT EEN 50 em, F I EZ N 40 COD, ZHERHEN 70%, TN % [ [48]
mg/L cm 54 65 em MYEDRME , #EH T X WWGH 2 999
W, K T AR 0. 1 m®/ (m? -d) , Pl A
Yy A K
Eo QUi COD., 4 250 mg/L,TSS & RHIEAE N 100 mm B RAZM (PVC) £E,  TSS ZERFR K 90%, TN LR [49]
100 mg/L, TN # 5.5 mg/L, BREH 300 mm, JHGH 24 5], HFEFR H 50%, TP 2% Bk %K 30%,
TP 3 3 mg/L, Mk Arm  ERUEL 3 RGBIUA LKA AN COD, ZERFN 0%, B KIHT
BEH 1500 MPN/ (100 mL)  WPHORIARTE 2~4.75 mm  JEIKR B L HORAR/ D sEE bR N 80%
F 9.5 mm; BERPIR ST MEM 1.5 L 7‘T(7k,
5 d
IR AN 10 000 mg/kg, WA SRH PVC EA/ERIESE, MM LA KB PVC  EEBR%E N 101.16 ¢/ (m?-a), [50]
2 000 mg/kg (50 mm FAR) MG TFRBAR 12 FLCHT gz 25,22 o/ (m+a)
#4532 emx42 em) VER AP EAK , IR E
775 TEEK I BRI A BT 3. 85 kg
Y COD¢, 7 295.49 mg/L, & AEPEHREEAN 8.5 mx 11 m, HEE N  COD., EBEFH 55%, BAEMH [51]

AN 178.77 mg/L, TN Jy
185.48 mg/L, TP & 8.00
mg/L

1.0 m, X BHMEBATH, EBHKEFH
F 2z 03, KRR 100 L/h, K J7 60 705 K
0.026 m*/(m?-d) , 7KK 15~25 C

R 70% , TN 555N 80% , TP
EBREN 75%

4 NILI b Ab PR K i
Fig.4 Process Flow of Constructed Wetland for

Grey Water Treatment
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e B T, DR ME LA {2 1 IR e s A e it
O FEL 7 11 i DX A A A DX R K A B AR o

Fehngk 9 iR,

A2 AR BRI K TR TS e, TS ek
FERA IR AT LA BB AR 5 7K %) COD, T
JE ARk 1 TR 6 700 A 22058 390 L Sl fb 2k
B A 3, B AR AR AT LIFEAR 58 19 pH 5 BBl N %
FEAEHT B A 5T 1 B o i B e e, iy ELTR 58 57
AV BEFIAR A bl 30 5 H A A B 7 v it
K i B RS RO . A, SRR AR Y
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Tab.8 Combined Process for Common Grey Water Treatment

BOoKAERS o " - .
A SEFRHT K K B e = LR E PO
IREE+MBBR  COD, 2 497 mg/L,LAS Jy  REESR N BINEAEAH N 60 mg/L, &M COD,, MIEBRAEN 90.3%,LAS [ [53]
35.8 mg/L, & A N 3.77 RAWREN 0.5 mg/L ERAN 98.9% , WA EBHE R
me/1, MBBR i :HRT 3 3~4.5 h SERHERL LR 9749
60%
WAL+ COD, 250 mg/L, AN #HALE . — RGBT FIEE T2 200 COD¢, M KBRFEH 84.00%, A~ [54]
AR TN 125 mg/L, TN J9 110 mg/L m®/h, A RARBR 12 m® %3 HRT S 9256830 96.00% , TN 1 &£ %%
3.6 min 1 81. 82%
A AR TN 7K 3% 4 400 m*/h
MEEE+E ) LAS  13.4 mg/L, COD,, ABHN 4200 mL, BHLE2 N 8 kPa, @ LAS MEERZEN 93.1%,C0D, B [55]
WBLIE N 223.5 me/L, VEMUE S AR 20 mm, BEMRAEALAR <0.22 wm, UERE RpRaRol 62. 8% MM E Y F B %
49.6 mg/L, & & 4 8.95 HRGIIE AR 60 mmx50 mm N 97.6%, WA EBR RN
mg/L, TP 2} 6.2 mg/L 32.4% TP B BRFH 92. 5%
RO PIKAEIE AR L
Tab.9 Comparison of Grey Water Treatment Processes
251 HARLFR BAR M HARLH
LpbeS /B LRER TN TR BORBAR, Teik BB KT
YyEE i gk AR, H AR B AR oV R T Y ) 25 B e 14K
ik TR B AR Al LA RIS 7K i) COD G, VA b B TN PSR LBRAE J1 5059, TRBE R A 4058 04 i 1t
P AL TR 20KE 23 3 R 455 7
R AR AL 2L 7 PR IR TR AR A PR P L0 L R, R KRR SRt 7R A Btk 1 /K e P, 6 T AR 6 i % 0 4 ke
ZEPF) X T b A AR T K, ERTTIE WA S AL BA T, COD, F1 BOD;
A PR —
HLEET 2 IR AL AT, T LAAT S EAR TS K TP COD, T B B B , RN TR R A A
U RS
Ak FE AU TR AR BT TS o B A A BRI K e LA B R A X
A W ik 10 AT LA AR AT, BT DL AT SR IS K Y
COD, .TOC FLE KA AT B
/bR SBR AL R RAT 3E FF A BRI 5K AN E S 00 H sh kiR
MR IR AT
A W A IKAL R L VRS R AR AR 5
WS AEYuE RV KA R FEFH R I BB IR AN 4 AR
MBR KA PR, A IRV R TR ZEA T UU ANS R ] S YR 2E 0 5 2 B
Ak AT 32 FAR B, 4 Wi, S50 ZHITFE K EFRY AR SR, o5
R, A TE F T3 15 7K Ab 3
SRR/ R HORBUARL, RO AT, 320 S THE K CE IR BRI B AR
HATRIR AR R TE T, AR, JCI5 e TS b, SRS RIS AR B Lt 4 i TR K
AN BT 3E R
A TR B, T5 K AL FRARAE D A | AR R A TR, F5 /K Ak s8R 32 RS i ok, B B
AL AT RE TS Y T K
EIRESN R #%E+MBBR HAKOK BT AT LUK BRTT 28 FACOK Bbae 390 21 TRE BRT5 G S A 3R, M TR AR R
AL T + R R A TN S5 ) AL BK T SS B AL BRATY Ja T AR A T
AAJBE TN — ST T AL B AR
SR+ fIRREFE ARLED TR PR B BRBOR A, A 7] REA TR TS
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FHATE RLFNBRIE | 33X SO bR 1 OC TE RO FE bR 2 2H BR
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| 5 T2 ST A I P 48U A A b 7 AR T T B L 4
s G T R A5, A 5 R

£ 10 [EHMGKIE bR E
Tab. 10 Wastewater Reuse Standards Abroad"’’

% oH fi TEPhRE/ Ss/ BOD,/ COD,/ TN/ MRMTRE, SRR
NTU (mg-L7") (mg-L™") (mg-L™") (mg-L7") (4L (AL
ESE| 6~9 2 5~30 5~30 - - - -
JIE-SN 7~9 2 100 50 150 - 1 000 2~200
K 6~9 - - 30 20 - 1 4
T ] 6~9 BT HARBA 20 - - 100 -
H A 6~9 TR - 20 - - 1x10° -
ENJE 6~9 200 30 250 50 - -
& 11 RETGKE bR ED
Tab. 11  Wastewater Reuse Standards at Home'™’
b oH fii VEMUE/ ss/ BODs/ COD.,/ N/ BKEWEE, R
NTU (mg-L™")  (mg-L™") (mg-L7") (mg-L7") (L) (AL
AR HHEME K bR EY (GB 5084—  6.0~9.0 - 80 150 60 - - 4 000
2005)
CRTEKEARH T KK 6.5~9.0 5 30 10~30 60 - - 2 000
J5) (GB/T 19923—2005)
(RIS K B AE R SR 6.0~9.0 5~10 - 20 - - - 200~1 000
%) (GB/T 25499—2010)
BT K AR A Wil HK 6.0~9.0 5~10 - 10~15 - - 3 -
JKJEY (GB/T 18920—2002)
TG K AR SO 6.0~9.0 5 10~20 6~10 - 15 - 500~1 000
JKIKBEY (GB/T 18921—2002)
R KEAMA TR KERE 6.5~8.5 5~10 - 4~10 15~40 - - 3~1000
KR (GB/T 19772—2005)
CWRmTE K AR RHBEBA  5.5~8.5 - 60~100  40~100  100~200 - - 20 000 ~40 000

JKIK FibRUEY (GB 20922—2007)

5 BoKB IR
Fig.5 Recycling Utilization Routes for Grey Water
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() B ZHEER K35 K 1o FHBR HEPE A 1k 2R
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KA NLTG G2 B AR A AE YIS AR E N R BT 1)
HEN)Z (B,) , ¥ pH V% B SS . BOD, ,COD,, \ TN,
ST TR R N 2 R TR R AT R N R AR 2
(C)(H6),

(2) EE7 FI WA B, AR A AE OC SCHR, 15 31 25 48



ZERME BRI, K.

WAL PR G IR B A R 255 23

Vol. 43, No. 6,2024

PRELEE 22 A B OC B8, SR T 9 bR BE 545 2 4 W 4R
%[57-59] .

(3) THEAREE I AT — B

B RFFEARTFE (1) o

B
A = 3 —(i=1,2,,n) (1)

i=1 nw

Horro A, — R A RS AEAE

n—HE (S HAED) 5
w——HRIEIL AN
B—;éuﬁfﬁ%E%o

X n BT, R RRRIEAR S B HL
Mo =no 2 A, =n, HARREARY N 0 BF, 0 B B
Boel—8E, RN, > n, THABIEREEL T

0 ik, | B HAT W B ) — 2o,
e et = T O | I O B 1 I O o =

K(2)~A(3),
Cp = (2)
A =10

Ci=—— (3)

n-—1

Horb €8 L

C,——Bk6 15
R——WEHLAE A4 RS L 5 e — B
AIRENLIE DS
4 €y <0. 10 B F0 W 4 HA 0 A6 A — B0k
0 DU 08 A I R e A T 2
(4) TERC LR 4532075 K ] FH AR v A 719
i
(5) F IR EAR A — 1k . VRO DR R0 2 A
BN A BAT A FEPE R AYE , PR, 75 2R A3l
HATIA—AbAb B =l (4) 1

x; — min(x;)

| = 1?“'7m;.].: 19“‘:"’)

r. = 13
Y max(x;) — min(x;)

(4)
ool v, —— TSR
A bR

(6) I H EAMGK B AR HELE S PP HE R
SatRBatREI(S) .

PI=ZrijWL.j (5)
HHt, P —— A — LRSS AR
W, —— 45 b X AR

B 6 JuKEbRELE G TN R R R

Fig. 6 Hierarchical Structure System for Comprehensive Evaluation of Wastewater Reuse Standard
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Tab.7 Comprehensive Evaluation Scores of Wastewater Reuse Standards in Various Countries
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WA o 2020 4F 7R 5t B 3E 23 i vk 37 b oK W FF T 48 A
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Bl 7 IR A A TR BT 95 7K 6 B RE 7 X LA
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15K AL BRI F 5 24 v Xt H 32 2 /N T
FIRIRATAL X, 2R AAO  MBR #3845 £ R
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Tab. 12 Wastewater Reuse Projects at Home and Abroad
bEK it/ il
B a A KR ko Eipk s iy S50k
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S IREE-REEARIE GRS 052 BREIRIE TDS Hy £ B R K 15%, A HL EE [62]
SRR (R IR % 5 YR 55 > 70% , (0 B 1) 2%
PRI K A B R T R ) B > 90% , Y5 it (Y 2% B
#>90%
BRE-VREAL(FCF) +PE+ AL 1.2 VR FRIDTERERY R % <99%, B [63]
(BRI o fif eh R S5 48407 ) RKRIBHEREREBRE<95%,
COD, M EFBRE R 62.8%,
BOD; 19 L% R 60. 3%
e R s+ AL R 7.2 BEAEIRE COD¢, My ZBRH N -52.7%, BV [64]
PR e A R T A K BOD; 112 Bk % - 85. 8%,
ol AU Y S AR A, 2 VEME Y 2Rl —82. 1%
Wi A P i WL )
MBBR 84 A TEILE B EBRFE N 66%,TSS LI [46]
B EBRF A 87.07%, TP Y
ZBRERN 12% ,BOD; 25
W 59% , COD,, Y3 K%
H 70%
g AAO-MBR 130 EHEK BODs 1) 2R3 97.66% . (WTT{5KHAEFM . [65]
AN LBRFER 99.51% Wi HKK L) (GB/T
18920—2020)
BUE+RBIBETZ 250  ZISKALEE)T CODe, WY EBRF N 83%, — W TILT A= [66]
RBEALBUR B S AL RE 1 25 B R R 95% , 3
5K TR 1 J2 R %N 95%
SBR 1680 TSI A M LR FEA 96.15%, (HMRE Tl KEEY [40]
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