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Study on Pollution of Rural Rivers and Lakes and Protection of Water Eco-environment

CHEN Jian-jun, LIN Yu ( Guangdong Vocational College of Environmental Protection Engineering, Foshan,Guangdong 528216)
Abstract At present, rural rivers and lakes are seriously polluted, and the water quality is generally poor, resulting in the destruction of the
water ecological environment of rural rivers and lakes. This paper analyzed the current characteristics of pollution in rural rivers and lakes and
the key technologies for controlling river and lake water pollution, and proposed corresponding countermeasures for rural rivers and lakes water
ecological environment protection from the aspects of selecting good treatment technology and policy management optimization, and promoting

rural rivers and lakes water ecological environment protection.
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Table 1 Characteristics of rural domestic sewage water quantity and water quality in various regions of China

Tk HRRCE S5

COD, BOD NH;-N

HIX Area Sew]il;g«z jis.ilh)arge pH /L mg/ﬁl mgﬂsl . gs/ y mT;L

75t Northeast 14~95 6.5~8.0 150~200 200~450 200~300 20~90 2.0~6.5
757 Southeast 30~150 6.5~8.5 100~200 150~450 70~300 20~50 1.5~6.0
4E4t North China 18~72 6.5~8.0 100~200 200~450 200~300 20~90 2.0~6.5
Pk Northwest 10~70 6.5~8.5 100~300 100~400 50~300 3~50 1.0~6.0
ViR Southwest 15~120 6.5~8.0 150~200 150~400 100~ 150 20~50 2.0~6.0
15 Central South 28~126 6.5~8.5 100~200 100~300 60~ 150 20~80 2.0~7.0

111 HHEWEIEK, HAAETEITEKIEAR B TEK
EBEN HAEFE(1982—), 3, i MA, TFRIF, ML, AFIRHE

IRBZRFR,
KfEEE  2019-05-03

IR BESAK R KR Bl K 45, 5 K R 5 A B
o, AR SO E AT R B AR A T K 1Y
AR AT B LRI BB UGG S TR A T K A
IR, FECRAT 0 OK AR S A . HT, TERATHG K



47 £ 15 A

HREREF  RATHEG J 5K E SRR B 61

HEm PR P AR A D B B s AN s o B P =A% 5K
e, HHHE O3k R, B2 DL 5883 0 | 3l
JEI TP R 7K 32 307 J 5 G s HAk B AR R R B 33t ol P o
IR T, BAE 5 PR K AE WA 2 AR A b BR A I 0T BEEA
MR
L2 Ap=dsiK, A5k kK A T A h
AR FIE , I 275 KA R R %, AR A5 K b 2
TAER I E S A . TEHRAR A = A2 AR R 25 1)
T AH 3 BT MK T K B T5 e, A o IR B
e 2 KA, XTI K AR 5 e R R A AR 238
TR K B K 1 ) K AR 5 SR B R AR 24 B XU
TR i B 2 W 4 AT A R s it 2 T EL RN 0 ¥ Lt AT
WKURSE . V5 /K HE I 28 LR R AT K IR B2 Ak 1) 32 22 J
Z— REREE5K BT, O & k15 /Y
BT AR ISR 7™ B 15 G, A 3 A Al R X ()] 1)
IR A

GV RIENRT S ER R, 1 3h T AR /N
BN, T S B IA TS BT S Uil i & B IR AN
b E S A A AR R A 4 R K R 2 A EE T 2 )
TN, A R KRB 2 B G e, KR AL Tl
PR A T 5 SO K R K= A T k5 4t o
L1.3 FIHREK, EZRFRENY A TEK, 1R
TR AR ENE A BEWR S AR KT8, A
(SIAESEEES O AN V& ST ST Ay 3
WO T B LUK AR AT B 85 SR B AR BT K , 4% & S O
RN, T — KA FRA o AR B IX 24T 1 F2 58 3 i T %
& BARMEZ T 3E B2 S Y HE A B i i
TR IRAS o FE—2e K R G, 2R I HEK, -k
ZRREARET, U E T3 8 2D AR AL 5575 Y IR A TS
W R T F S TS YL AN, SRR R X K AR A5
HEEEA, AR, 1L EHS T 22 A lriE g, 1
SHEAT 7 A N RAT5 Y, F5 I8 5 Y ) R0 gl ol 25
ARk 24
1.2 RITHSTENEEFURER KA AFE
BERGH—NETHRIRD . (BT BT L R
TIRA A R G A DRIt 06 SR X6 A AT & 1 &2
e T o TR E AR5 YA OGE K S R BT AR, T
HRERMBE SR EREIREZ — KAMHE SR E
BRI AR N P 4508 3Rk & atad 21 51 1 KBS
PG, NI B AT 7K A 25 R G P o A 2 A, (4
AT K A 25 RGBT 7 KT, AN HERR & 8 3= R Y
A 7R R KA I V5 7K VT 5 | AT 1K A & 38 37 A T DA AE
R 7] AR B o T I KR R o e 1 R B S R R R R
HAETRTGK KRB I A 2GR &5 H b i K ok
PR B it FH A R AR ZG AR . SR AR A 7 v R
FHACRE A2, fEAR R AR b5 e 1T AR Wk 3R 8, &
24 AUREAE R 5 B[R] B)AS 7 b e O i 1) ) R AR
ST K A T, R T I R B B T KA

Fifb. WAL, BT ME WS A R 2 A W K
AT

RAHIIK T COD NP 4t & i 3=, ik 5 B0 il
IR B GL ) R B AT 2 R R K A HE BT 3R
BRI, 5 BRSO RE T B, 3 JER R 2, /K M s
S, RIET S HUKIRTIRETE G . Ik A Sh AP R i/ i
RIS YR A STl B BR AR S A
DIREHEASTE o TR GG (AR R IR B 25 /N, 5 T 3
WESRFEAL, B Z ALK AP T, KRS R AT KR
ok & Bk B T IRE R

X T A KA B 3 TR S SR SR B, R [R) i X R AR [
IR A2 AR O o LA T3 B A i AME A2, 5 LR
4T —RE R L
2 RAFAMKESFERPITE
2.1 EEFRBEAR RFIGKESIEANE SR, FES,
St A AL AE TS KRS AR LA )
o ERT, FREAS TG KA B A 3 2 i AT B
DA A PR AR AR R B A O R AR, A5 K
AD TG A (306 % 1% % 8 B b X K FRBE V5 YL R | 480 2 K
2.1.1 Pfbib B R . Pk B R B AT — RO (HoR
FAE2EY B 5y v W A5 Y o V5K A AL By vk A
TREE BB BT BT R BT
P A TR AR TR BE & F5 8 1 5ROy 2 (Can4m k=24
) A7k AT A N TR R SR R . TREER A AT
DIF R R BRTCHLBE ARy T 48 B - By, EEEfk
2 R A A AL B R e AL PR s R BER R
2.1.2 AEMIEEREIAR . AL FEE RS S U WA R
R E AT o R ST K A B RURIE , JRFR I K
AR B AR K AR A, ot SR A ) A B R
AR R 2 Bl B R E AR B, b B R He A PR
R HIE T B B 2R, SR R
2.1.2.1 PR BRI A A BERAE Bh 3l ks
SIS 15K, 1 Bl S 0 B b oo 5 7K A ALt
TTIHFE A A, AL AR fa F 1 —Fh vk, %
A2 MRl — s, R ARk, o SE S
Jerk 8 WA AO (AAO (SBR R4 AL 18 %5, A= W IR UL i
B ApuE AL R YRl E A A R A RS S
2 AN TG K I 43 O AR a5, LTS A i e A I i
T BT AR, T RS A R A S .
2.1.2.2 JREAAVEIEOAR . TR A Y AL 3H AR AR TR 4
AR BB T RS YT B 00 8 F A R B 454
A R R AN TR A X L A 7 2 Al e i A it
TR, SRR A W B AR Sk A ML e Ak R
CH, H1 CO, %5, PRA R RT3 B4 By N X AL 4, (i REFE
ARG, REAAE Bk EEA IR A R A E ik
S AR T B IR, I B R A,
BOEH BT ARM AT TS KA FE



62 BBOR LA

2019 £

2.1.3 AEBEEEEOR . A S BB A -
AW ARG EIVE T IS, Sl A A AR AR R e
ST Y URAE A () W 7o 22 ) ) O R AR A A S5
fiE, ACAL B [ SR P T Yy sl 15 G I, BRIk B A 25, 3L
AL R . AU LAY - 2 A R 8, i
L8 SRR Sp fpAE IEE KA B e . R A N TR
o EACIERI R UESE . bR A IO A N IS AN,
AL PRRICR R is AT i, n] 2l P AR X
2.1.3.1 AT, ATk N T fE s 17
GRS M AT , K5 37 KA 45 i L B 28 N s )
M b V5 KA —E J5 s i R e, A A
A A AR ER A AR = B EVE T, W
IRIEAT AL BRI — FhEE A, AT IR 45 W BT s 7 Lo 0
AR URE EY i e A RS Ve . AL
AN TTRR AT SRR TR PR T A B A T
MR o N TR 5 K AR BRI N TOK A S R e
Z QLRI RS TR K b5 e 2 B sl b 9 —Fb
Tk
N TR AL PR ARG T RS FNIE AT P HIAS w5 s e e dr

P T AU B K B . LT 2, A
MM G AB A TSI i BN o TERRAA B Z R
AN GT D) 2 AT NREEC G . AN TR A
M X 6 FHABCR WA T GE 15 K AR B A A7 AE K TS
Jeo NTRRHBALIR R G HAT G b 28 K A FRACR 87\ T2
Al B B BT A B AT B IR A A, AR W A AR A 35 K AR
Bl AEN TV BRI 75 Qe A I AR 3 X, Ak PR
Tit 7853 M IA A B Jl i s P e i, DR M A R St T
ARSI A b T K LR el 4 57 W 4
3, AR IR AT/ i) A= = PR — B e L —
NG — e B0 A (il Hob i AN A TR L
IKAERIKAEAES R F2 AL BRARAY) , CE A BT 5 K B ) ik H
A RAFR SRR A T ROE AR PR
2.1.3.2 A, SRR R AR L BE Jr X5 7K
BEATAE SRR SEH 0 AR, Ak B 5 A SRR B it
REARMLL, SR By v e O L R R K R A AL Se
PEATARRE S5 MR R M S TR S 7 SOk RIS A

YEAT LAY M DRAESE FevE e Yl MRS Gl R R
AT SN T B Ry, 351 & IR A B 2 K5
PPN KA MR AL B5 K BT KA P R 5 B
FA I PR T B AR HE S R As T B (8 TR L RER AL
EBRV5 KA A WA AR TR s A BRI S. Afk
e B Wl SR S ATk 5 K AR B A A 5 T
SRk N . R R AE IR EVE IR LK, D2 A A
AR T RIERTZ. AV TREMAEFR, LA
TR 24 E M, it LR S LA 5 KA E
BCAFRE KT THE R
2.1.3.3 1HEBUE, BHEBIEAHE RS TERIEH
15 KA T RN AR , & S0/ I AE Hb 3 T 14 - 43 o A
S TS T MU Y IR R L % ST BT )
AR TS K L, JB T /INBL R T5 K 1 oAb PR 5
THEB IR R G T R B S PR E RS R R
ViRG LM T B RS Bl AN 15K A B 1R 5
ERGE M5 % R GEAT /K BB HEHE T X b i 5 AN 2338 il
TR HR AR AR IR0 /)N, S50t o 2 G S T 4 il e 07 oy A
BB TAE 25 5 18 N FE M T KI5 54 .

P TS ML X 22355 e B K ST ARDG ARG , X LR $H R RS
PRI B I At A A3 0 A LR DR I e 5 o 285 IR RE LB AT LR
A TR {8 8 A B 7 2 2 o T 5 5 TR ), WG A A 5 7K Ak
T 2 2 Tk, Ak B AR 9 06 B 137 3% D9 3t 41 2,
RN 5 v o AR B ARREFEAY B, R T DA Sit
LR T M AR, A PR AR AT DL 2 Ff & L L ab Py
RN EHFE—FHEARRFENBAN T 2N E, B
R ARSI T LA A AR A Y+ A A B 5 A2+
AL AT A S AT TR
e (AR E N AZ Ze e, SR e %MLl 3 3% k) SR st
55, BEREREARE & B IR B G T2 D —4 4R
BRGNS . WD T MR AR R KA B T 2
22 iR, RFHE KA T 2B vERE LA N Fe 3 R, 36 3
LA FHT M COD,, £BRFR TN LR TP LR AR
AHIF) o ARAS 5 7K A B il o7 A2 158 8 18 B 48 7 A, DS
SR TSGR ek SRR 0 B AT AR TR
i

R2 RATSKGENHEFTE

Table 2 Recommended process for rural wastewater treatment

P Ab PR WHT L B 5 RENEe|
No. Processing scale Recommended process Scope of application
1 F1E(1.5~3.0 m*/d) SRS N TR (F R D AT PR AL B 3 PR
2 P12 (1.5~3.0 m’/d) A+ DR AAVE AL B AT (R E W)+ APFITRLEE R F 10 °C A TR i A P
FIARAPAb BT (N TR FREPE5F)
3 P12 (1.5~3.0 m*/d) PR AR BT (A i S A i) A L] R i sl T PR R b O, X HER K
BREisRE m X
4 k9% (10~1 000 m*/d) P+ A Y b ST (AR AR Al A AT A R A R A M X
Ve SEDIEISS)
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Table 3 Comparison of rural sewage treatment processes
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2 e B R 5 COD(, KBRFL 75% ;TN JFRF2 90% ;TP LERF4 90% 800~ 1 300 0.10
3 F B IR P R S COD, EBRHL) 80% ;TN FEHHEL 90% ;TP FEERARL 90% 600~ 1 300 0.20
4 RN RS COD, EBRHL 85% ; TN EBRHLA 90% ;TP FpRRL) 90% 600~ 800 0.40
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Table 3 Biomass elimination rate of Cyanobacteria in Gonghu Bay

constructed wetland

] L i
Test time Cyanobacteria density Elimination
d FA/L rate//%
0 12 800.0 -

2 10 490.0 18.0
4 5200.0 59.4
6 2745.0 78.6
8 936.0 92.7
10 220.0 98.3
12 20.0 99.8
14 18.6 99.8

T RN M B R 19. 8 T A4/L
Note : The density of Cyanobacteria in the original constructed wetland was

198 000 per liter
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