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Abstract; The special geographical location and diet structure of tropical offshore islands lead to
the difference of sewage quality. The concentration and load of pollutant in the sewage have always
troubled the selection of the sewage treatment technology, research and development of the treatment
process and reconstruction of the treatment project in the islands. To provide a scientific basis for the
operation and maintenance of the sewage treatment in tropical offshore islands, several water quality
indexes of the comprehensive sewage discharged from 7 islands were analyzed statistically. The SS,
NH; — N and TN conformed to normal distribution, while COD, NO; — N and TP were all positive skew
distribution. The average COD, SS, NH, - N, NO; =N, TN, and TP were 554 mg/L, 178.34 mg/L,
69. 80 mg/L,1.33 mg/L, 80.36 mg/L and 8. 64 mg/L., respectively, and the 95% confidence intervals

BIEEE: EEF E — mail ; hit_zzw@ 163. com

- 60 -



e

www. cnww1985. com

W, 5 R B R B 5 KK ARG F o AT B R B AT

H3T A H19H

were 518 =590 mg/L, 165.09 - 191. 60 mg/L, 67.09 —72.51 mg/L, 1.05 -1.60 mg/L, 77.88 -
82.84 mg/L. and 7.94 —9.31 mg/L. The statistical data was compared with the influent quality of the

sewage treatment plants in typical towns and rural areas in China, and the sewage quality of the islands

showed the characteristic of high concentration of pollutants such as organics, nitrogen and phosphorus.

The average values of COD/TN and COD/TP were 6.94 and 69. 13, and the ammonia nitrogen accounted

for 87% of the total nitrogen.
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Tab.1 Statistical analysis and normal test of influent quality

i H FEAZS & (j;ﬂjﬁ/l ) (II;]EMLE_/I) fiﬁfﬁ%/} i B I6:35°8 fn?ilrr?lzioz(i)g._ Shapiro-wilk sig.
COD 49 554 543 127 0.770 -0.072 0.010 0.005
SS 49 178.34 182.00 46.14 0.052 0.625 0.200 0.271
NH, -N 49 69. 80 68.35 9.42 0.334 -0.215 0.015 0.147
NO; -N 49 1.33 0.89 0.96 0.903 -0.427 0.000 0.000
TN 49 80.36 81.33 8.64 | -0.080 -0.324 0.200 0.947
TP 49 8.64 7.85 2.45 0.539 -0.779 0.938 0.012
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= 40 g T12 40 ¢ ES_ 140 z¢
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Fig. 1 Probability distribution of influent quality

M1 AT UE H, #EK H 95% B A5 X 1] 1)
COD SS.NH; - N NO; - N, TN FI TP ft ¥ /& iz [F]
4350 518 ~590,165. 09 ~ 191. 60 ,67. 09 ~72.51
1.05~1.60.77.88 ~82.84 f17.94 ~9.31 mg/L,
k7K COD SE¥5{E K 554 me/L, Hil {2k 543 mg/L,
R0 A 58 1 Tk B2 31 [ Oy 400 ~ 650 mg/L, >4 2
LU %4 95% B, COD ¥k iy 804 mg/L, /K SS
SEFME A 178. 34 me/L, Hi[a]{H Fy 182. 00 mg/L, 1
RO = U BE VL 160 ~ 210 mg/T, 24 2R

2 95% If, SS M 247. 66 mg/L, 3k NH, — N
(N 69. 80 mg/L, HfIAIE Wy 68. 35 me/LL, 3
G3 AT R R BE RO 55 ~ 75 mg/LL, Y BB R
4 95% i} ,NH, - N 2 87.32 mg/L, 37k NO; - N
SERIE A 1,33 mg/L, W E{E > 0. 89 mg/L, #EH84)
A B BEYE L 0. 50 ~ 1. 00 mg/L, > R FG
%07 95% I ,NO; — N Ve 3. 24 mg/L. HE/K TN
S 80.36 mg/L, AL 81. 33 mg/L, 3%
3T R R BE B 70 ~ 90 mg/TL, Y4 SR RHAR A
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] 95% B, TN ¥ B 93.76 mg/L, 7K TP -3 (H
1 8.64 mg/L, HAE N 7. 85 mg/L, WEF 7 A0 8¢
AR EIE L 5 ~ 10 mg/L, 24 ZBUHAR Ny 95% I,
TP ¥y 12.90 mg/L, 415 YWyl B 43 A i %
KT, PR > A AR AL, 7K 5 3l R S K, 77
FE I Bl B i DR T 5 22 T 1) N 10 RIS 5 i it B
THAF AL R R G 22 51 o
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8, 757K 1) BOD/ TN {H 2 52 e 6 R8RS 22 R 3R
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TR, RERS IR IR AT (0 B R LR AR . B B
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H6.46 ~7.42 WG, FHME N 6. 94, Hhr[a]
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JE ) R,
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LA R e A R R B Y 2 R R A R T
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R A 557K BOD/COD {4 0.5 1144, COD/TP {H )i}
KF 40 A ] LRIESEAS (1 AR W) bR B sk e o ABIESE
P B R IR 75 K Rk 95% B {5 X Al COD/TP
HK 62.40 ~75.87, MIGGEIT /A4 5, S IE K
69. 13, Hf[a] (i 67. 80, COD/TP {ti/NTF 40 [ 2%
230 14% , d e nl W, 6 535 K ) #E K §) COD/TP
(BB A3 s) ] Bl 2 26 9 Bk e 1 7 oK, (L& X F [
i 0 2R SR e R e U 2 A S Ak T s B U, Ak
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5 K H Y RV AT 4 S TEALE RN A HLAR R,
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RIS EICR Z 02 AW T4 . 4t
g, B O EPC IR AR R IR T TS K ) Rk
Ht NH, — N/TN ff, 25 8% W] NH, - N/TN {§HA44b
T 67% ~81% Z ||, YI{H Jy T4% , H1 [X 2 ] 22 S 455
R, H iR Y NHy - N/TN (H805 . AP )
T 5515 7K 95% EAFIX [ A9 NH, — N/TN B E
85% ~88% ,MR4E Gt o #r, P (E 5 b AHE Y K
87% , i W 5 75 7K B A S A BT o A L A5
LA =T A AR LY A
2.3 ERMRERBESH

Vi 505 7K LA I 35 KB R IR K AR R K Sy
X, HAE S H O B TSR A A B
G HRIA ARAHIX 75K ) KK B
XFHAE R WA 2,

2 ERZTKAE #HAKKR

Tab.2 Influent quality of domestic sewage treatment plants mg - L™
W A BOD COD NH, - N TN TP SS
bR 36 JRETE KT R 171.1 359.3 38.1 48.8 5.2 186.7
7 50 JEVE KT BEAKSE R 131 300.2 24 35.1 4.9 174.6
e 24 FEVE KRR R (T 125.2 334.5 26 33.6 4.2 162.6
K 56 FEIRAE TS K ) HEK S 155.6 328.7 30.3 41.8 4.2 228.3
TIN5 FEIRTT V5K A By e 206. 02 424.9 36.13 53.96 5.76 124.3
TR 21 RS K ik 52.79 138.24 16.08 19.80 2.16 103.52
ERTERBIL ) 67 S N 812 68.9 133.1 8.9 55.5
FEA AT TS K K B ] 100 ~220 | 115~360 | 0.1~10.0 1.0~3.0 90 ~200
LI E AOK BRI 80~200 | 120~400 | 0.5~17.0 1.0 ~4.0 70 ~22
I At KoK 150 ~270 | 180~250 | 0.3~15.0 1.0~3.0 60 ~ 100
W55 K SEKE 5 554 69. 80 80.36 8.64 178.34
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dent . b R H P ORI K KK
ST E5 R, — e 57K COD \NH; — N TN |
TP ¥ 4351 7 300 ~425 24 ~38.1.33 ~54 4.2 ~
5.8 mg/L, 5 fg 5 b RV B AT 1996 DR BETS AK Y
HENE V5 YL M B2 43 5] o 138. 24 16. 08 .19.80 2. 16
mg/Lo, A UL, SRFEIG 5 75 7K H 5 Y W ok B I I
1o, U HR ERR B I 5 — AN (R B
ATHL, X BB 5 S AR 1 X AT — 2 WAL . X e
PTG KK K B, AT /K DR B, B AN A, A 3
(R 20 158 2 5 K, 25 DX K B 28 A K, BBk, &%
i )Xot P A MR RT 95 10 AN W0 A S0 AT 45 R R
B, A Y& 75 K T A 26. 6% 114 v vk 15 i B8 % K, e
PAZRG 57K i & 20805 Y W e B 5 v, Wk B L 5 0
5K BAARIYE , BE W & V5 K rh s B A A XS T
B = ALY R R K

Vg K30 K Hp ol o K s K R Y 10% ~
20% A RIE K RS A BB IE WS 20% ~30% ,
HBEE K i 50% ~T70% , HAERT S H & TG 15 KR
ol (A SHA A B R, BARRICN LU LA 1

1 575K B VLY TN TP 2875 Y Py ik J3E /K-
A S 8 T S R 3 T ek S K AR HRL K. 5t
5L R R EE R TR IR B S K T A
b, #5757k o COD TN NH; - N TP 2575 Qe )ik
JEE BI{ELAT AR T A e, JU G EU VA P 1 340 K v 1 2
S5 YR FE w5 S 2 4 A5 5505 7KK B s AR 1)
AT Hl DX AH L, V5 15 K T G v B LR T K
AH o AT R i I DR AL AR, SR
BN DT T IS R R A R O
o TH 1 B A IR A, B0 K R AR K
(A AL B Rl S5 1 e e BE AR G e 5 B
JEE 7K BT 4% B 3 iy Ak B 98 BB (20% ~ 30% ) 42
e e b 1 AT K A B, 1% 3 43 PR K i) S Y
Yrhihig AL ARIPE R, T AR BB UK T
FERRUC B B w5, A s v Y TN A TP 5k
157K T e B R A s 5 =, T R W TS 2 T )
IS TEKE MR B w0, BT KRR KX
K R B

T B R 575 KA BT 3#E K COD/TN fE il
COD/TP {H ik, LA 3k 7 i 4875 /K | i 7K COD/
TN {EF1 COD/TP {43 5K 6. 98 ~9. 96 .61.27 ~
79. 64, Ho AR Sk AR S5 K AR PR R K i) COD/TN
{51 COD/TP {E &4, 4> 5y 6. 98 F1 64. 00, 1iij ¥

By {5 /KX I LA 73301 Ry 6. 94 .69. 13, 55 1 7 44 ik
A —H0 HUEENBR RS HIX A L, 8 5 K TN
TP [ AH X & & . W 5 75 7K 1) COD/TN {H il
COD/TP B AL T AR, 15 K AL 3R ) 78 A= Py it &
EREE R R IR AR AN AL o 3BT IR, He— i 50
e IR R ) ey N N A B = = e S i)
RESH, BWh AR S ETE, i T AT AwT
RIS, KB R BT R BARHEE , HE )
R T S SR K R e
AR BE IR HTAL R B U VRCHE AR G, 33X 8 4 B KAl ok
K E#E, 5185 KT #7K COD/TN {HF COD/
TP {EAIG, BRIEAHXTAS 2

T BTG K AR BRI B . SRR
AT HOIX AL, ¥ B 5 K P @ A & i m s et b
T KB H R R B AR T K T K s R T
718 ~38 mg/L, 5 TN (%) 67% ~T8% |, 1 Fig 114 Ik F
15K TN 19 81% , 1 i 5 15 7K Wiz ool
87% , Ui WHEK h AT R EZER S AR 15K
W RS G AT o S TC LR RN HLAR T R, Herp
TCHLA LS NHy - N NO; - N NO,; - N =F#f,
MK AILENFP RS 2, 255 i, 25
M2 MR IR R SFIEIRE Y BT . W5y rh LS iR
1o, IR TRIE /K 5 8 I 05 U8 R 75 423 B
s (— A= B IR D 1.5 ~2.0 h) i sp s K 28
IR LT LU S, K A R E A A
BLRY BT, S K iAW E L R K b A
PLE A sa LR Koy B A, SR
Thn, PRt & T 7K g =y S U B A s o
3 4t

PO BRI B 15K b SS NH, — N I TN ¥k J&
A IEAS3 i ,COD (NO; - N Al TP 35 12 IE {44
i, ik H COD . SS . NH, - N NO; — N TN TP [y
95% {5 IX. [6] (1) e & 5 il 2 518 ~ 590 ,165. 09 ~
191.60.67.09 ~72.51.1.05 ~1.60.77. 88 ~82. 84
F17.94 ~9.31 mg/L, GEit%ud 5 R AE R AT
M DX A5 K T #E KK AR LG, ¥ 5 15 K S A B
BB TS YL W) AR T R R R AR S A
COD/TN {H ( ¥J{H 2} 6. 94) . COD/TP {f ( ¥ {8 N
69. 13) SRR, 2 A 5 S AW H = ik 87% , X
F 5 IR G5 AR TR KRN b 8 0
WAL IV T A LA R 15 K A8 I 5 e 245
FA K PR 5 KRR, 0TS 7K Ak B it )

.64 -



www. cnww1985. com e

W, 5 R B R B 5 KK ARG F o AT B R B AT

H3T A H19H

IBATAR IR KOK BRGE T B A i IR S
RS P TR 2t — 2P a AL TR BRI i 2
RIS, B KR 22 st KA, fR e S A
BRI T 5 7K B SR RE

SE -
[0 i, S, v il e Ve S 2 TR IR 3 ) ik

(2]

(3]

[4]

[5]

[6]

(7]

TSR (1], A+ J72%,2019,40(10) ;3897 — 3908,
3919.

GAO Ran, YE Jianhong. Experimental investigation on
the dynamic characteristics of calcareous sand from the
reclaimed coral reef islands in the South China Sea[ J].
Rock and Soil Mechanics,2019,40(10) :3897 — 3908,
3919 (in Chinese) .

SRATEL. F U0 IR B TR O (E PP AT SE (D). M
AL RUR 2014,

ZHANG Hexia. Research on Strategic Value Evaluation
of the Islands and Reefs in the Nansha Islands[ D ].
Nanjing: Nanjing University,2014 (in Chinese).

JEIARSE /IR 5P A I RD o R R Y
Sy REA DL AL BT FE[ T ] AR, 2016,35
(6):176 - 181.

ZHOU Jihao, SHEN Xiaodong, ZHANG Ping, et al.
Disposal strategies of organic solid waste in the offshore
islands with the purpose of coral sand improvement[ ] ].
Ecological Science, 2016, 35 (6): 176 — 181 (in
Chinese) .

KUWAHARA S. The development of small islands in
Japan :an historical perspective [ J]. Journal of Marine
and lisland Cultures,2012,1(1) ;38 -45.

MONTORSI L,MILANI M, VENTURELLI M. Economic
assessment of an integrated waste to energy system for an
urban sewage treatment plant ; a numerical approach[ J].
Energy,2018,158 :105 - 110.

BERTANZA G, SORLINI S, VACCARI M. Integrated
assessment challenges in the water, wastewater and waste
domains ; case studies [ J]. IFAC-PapersOnLine, 2018,
51(5):25-30.

MU RN, 2R, A RS K AL BT SR AR B
TARRARRGT [J]. gk K, 2019,35(22)
14 -19.

LI Pengfeng, ZHENG Xingcan, LI Ji, et al. Discussion
on workflow of upgrading and reconstruction in municipal
WWTP[J]. China Water & Wastewater,2019,35(22) .
14 —19(in Chinese).

(8]

(9]

[10]

[11]

[12]

[13]

- 65 -

VG K3 BTEEE SF. JERtHI TG K AR BT KK T
FHER S22 0 M [ 1], 47K HEZK,2014,40 (S1)
177 —181.

SUN Yan,ZHANG Feng, HU Hongying,et al. Statistical
analysis of influent quality characteristics of municipal
wastewater treatment plants in Beijing [ J]. Water &
Wastewater Engineering, 2014,40 (S1) 177 - 181 (in
Chinese) .

SEK,BOKER k. AT/0 T AKERIK C/N AR
KRB BE S [T ], 4k 27 4z, 2008, 59 (12) .
3126 -3131.

WU Changyong, PENG Yongzhen, PENG Yi. Biological
nutrient removal in A>/0 process when treating low C/N
ratio domestic wastewater[ J]. CIESC Journal 2008 ,59
(12):3126 -3131 (in Chinese).

AR IR AR, AR, A ORI R B K Ak B
JBEKOK R AE 3 M [T ). 257K HE7K,2019,45(7)
39 -45.

70U Liixi, LI Huaibo,ZHENG Kaikai,et al. Analysis on
the characteristics of influent water quality from
wastewater treatment plants in Taihu Basin[ J]. Water &
Wastewater Engineering, 2019, 45 (7):39 - 45 (in
Chinese) .

E, 25 /M. m(C)/m(P) X5 ¢ 2 7k b i
EEG o A K BRBERE I m [T ]. KA BEOR,
2015,41(4) :50 -53,57.

LU Peirong, LI Yong, YANG Xiaomei. Effect of m(C)/
m(P) on form and distribution of phosphorus in sludge
floc and phosphate removal [ J]. Technology of Water
Treatment 2015 ,41(4) :50 — 53,57 (in Chinese).
FERES. ST Kk Ak B AR U2 20 ST AR
PESFACRARERETEL D], P2 P42 @ SRR,
2015.

REN Wuang. The Study of Migration Characteristics and
Transforming Discipline of Nitrogen Compounds in the
Transportation and Treatment Process of Urban
Wastewater [ D ]. Xi’ an:
Architecture and Technology,2015(in Chinese).

PV, K3 BT S5, R TS KAL) HE KK B
FAER e T2 0 M [ 1] 3R 58 TR 24 4, 2014, 8
(12):5167 -5173.

SUN Yan,ZHANG Feng, HU Hongying,et al. Statistical

Xi’ an University of

analysis of influent quality characteristics of municipal
wastewater treatment plants in Shanghai, China [ ] ].

Chinese Journal of Environmental Engineering, 2014, 8

(12) :5167 —5173 (in Chinese).



%374 %194 i 2 K HE K www. cnwwl985. com

[14]

[15]

[16]

[17]

[18]

PN, 5K B A RIS K AR 3 HE 7K K 5T
FRERIGETT A [ ], P95 T REBOR 741k, 20144
(3):173 - 180.

SUN Yan,ZHANG Feng, HU Hongying,et al. Statistical
analysis of influent quality characteristics of municipal
wastewater treatment plants in Tianjin [ J]. Journal of
Environmental Engineering Technology,2014,4(3) .
173 — 180 (in Chinese) .

PN, Sk LS A FR TS KAR B #E KK R
FREZX B [T, FREE A2 55 4R, 2014, 37 (6N) -
397 —402.

SUN Yan,ZHANG Feng,HU Hongying,et al. Statistical
analysis of influent quality characteristics of municipal
wastewater treatment plants in Chongqing [ J ].
Environmental Science & Technology, 2014,37 (6N) ;
397 —402(in Chinese).

B, R R BRI IR T 15 AR SRR AR 234 [ ]
T 7K 32 ,2009,9(1) 1176 - 177.

HU Bo, ZONG Dongliang. Analyse on the character of
municipal wastewater quality in Shenzhen [ J]. China
Water Transport,2009,9(1) ;176 — 177 (in Chinese).
EARE, W, 5K, 5. R A BT KA B
ProsHE R A o B [T ] B85 75 4 5 By iR, 2013, 35
(10) .17 =23.

WANG Dongxin, HU Chao, ZHANG Jing, et al.
Pollutants removal characteristics of urban sewage
treatment plants in Hainan Province[ J]. Environmental
Pollution & Control, 2013, 35 (10): 17 - 23 (in
Chinese) .

2R, TR DX IR A 15 K HE R A B i PR
WFFEID]. P2 K2R, 2015.

LI Qiang. Research on the Rural Sewage Discharge
Regularity and Control Technology in the Northern Area

- 66 -

[19]

[20]

[21]

(22]

of Erhai Lake[ D]. Xi’an:Chang’ an University, 2015
(in Chinese).

XA R E ARG 5 K HEBORRAI A [T ] L8
A FFA,2015,43(23) 2234 - 235,238.

LIU Xiaohui. Analysis on emission status of rural
domestic sewage in China [ J ]. Journal of Anhui
Agricultural Sciences,2015,43(23) :234 -235,238(in
Chinese) .

J B, v BEAE BRI OB IR R AL PP S LD ).
B OK,2015.

TENG Yao. Study on Treatment of High Concentration
Food Waste Leachate [ D]. Jishou; Jishou University,
2015 (in Chinese).

FRAE, VIR, 2 e FR , 45, JE T 715 LR A9 A A HE
MR 1], BRI A2 0F 5T, 2009,22 (9) : 1098 ~
1102.

WANG Junneng, XU Zhencheng, PENG Xiaochun,et al.
Experimental investigation of pollutants in human excreta
[J]. Research of Environmental Sciences, 2009, 22
(9):1098 — 1102 (in Chinese).

I RE. S5 K MR E R A ML D],
P2 YL SR R A4, 2016.

YANG Keyao. Nitrogen Nutrient Transformation in
Sewer Networks [ D]. Xi’ an; Xi” an University of
Architecture and Technology ,2016 (in Chinese) .

EEBN L (1967 — ) T INARBIR, A1, 5
PTREIN, 2N FIREE R 5 A4 S A B
S TR BLRIFEARBIIE TAE.

E — mail : shentongl 00841 @ sina. com

Wehs B 872020 - 06 - 16

&5 HH3:2020 -09 - 18

(i - AE5E7%)

il




