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Statistical analysis of quality characteristics of municipal wastewater in Baotou City ZHU Xincheng®, XIAO Zuoyi' , XIAO
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Abstract: The annual measured data of inlet water of sewage plants in Baotou City in 2015 was taken as the ba-
sis and the statistical method was applied to analyze the probability distribution,change rule and correlativity of 6 pol-
lutant indexes (COD,BOD; ,SS,ammonia nitrogen, TN and TP)in the urban sewage of Baotou City. According to the
resuit, BOD; , SS,ammonia nitrogen. TN and TP in the inlet water of sewage plants in Baotou City complied with a
skewed distribution except that COD showed a normal distribution. The annual medians of COD,BOD; ,SS,ammonia
nitrogen, TN and TP were 428.00,288.00,155.00,67.35,89.85 and 9.57 mg/L. Various indexes significantly varied
with the seasons. There was an obvious one-dimensional linear relationship between COD and BOD;s, COD and SS,
BOD;s and SS,ammonia nitrogen and TN, The average value of BOD;/COD (mass ratio) in inlet water was higher
than 0.45 and the cumulative probability of BOD; /COD>>0.45 was 96.6 % , which indicated good biodegradability of
inlet water quality, The average value of BOD; /TN (mass ratio) was 3.32 and the cumulative probability of BOD;/
TN<4.00 was 59.7 % , which showed poor carbon source for denitrification. The average value of BOD; /TP (mass ra-
tio) in inlet water was 31 and the cumulative probability of BOD: /TP>>20 reached 93.0% , which showed that the in-
let water satisflied the requirements of biological phosphorus removal.,
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Table 1 Influent quality index statistics of wastewater treatment plant in Baotou City
mg/ L, SR AR B S
KR HRE AR T Fi i 32 BAME BRE o] P25 P75
COD 714 437.51 78.29 230.00 668.00 428,00 382,00 486.25
BOD: 702 282.59 64.44 134.00 438.00 288.00 246.00 342.75
SS 714 160.07 27.41 108.00 251.00 155.00 140.60 175.00
HR 714 65.33 11.95 34.40 89.80 67.35 56.93 74.68
TN 714 88.97 12.61 52.40 117.00 89.85 80.75 99.63
TP 713 9.99 3.99 2.77 50.80 9.57 8.22 11.40

VP25, P75 4 B R B WA B R AL T 259 75 S LB AR

FKALERF KA FR Tk A R T KA B R 4R
2 31
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LAk T A 15 KA H ) 2015 F 24 3 K/E
HBFR MR KERERBET&EKLEET BH#*
K B SE I 548 SR A SPSS 21,0 R 44 X /K R £ e i
TaITSE4aH. 2015 FaALM BRG] #HARKK
BRRG It E R a1 R,

Mg LA, Gkdi5KAeET gk COD,
BOD; .SS. & & . TN. TP 4> 8|4 230.00 ~ 668.00,
134.00~438. 00, 108.00 ~ 251.00, 34.40 ~ 89. 80,
2.77~350.80.52.40 ~117.00 mg/L, £ 4 6] {§ &
% % 428.00. 288.00. 155. 00, 67. 35, 89, 85, 9. 57
mg/L dRAEE 43 Bk 78.29,64.44.27.41,11,95.,3.99.
12.61 mg/L, o] WAL I5KAE T # KGR YR E
M SR .
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Table 2 Normality test of influent quality indexs

K 5 AR Git& GLil3 EEELBMHE
COD 0.987 714 0.054
BOD; 0.986 702 0.032

ss 0.958 714 0
HH 0.967 714 0
TN 0.979 714 0.002
TP 0.640 713 0

ME2AM,.CODMBEXELRME KT 0.05,
FH K COD R E RN ES 4/, H & TAKE
ERENEEELRMEY/AF 0.05, itk BOD;,SS,
ZA.TP. TN W ARMNES 4 .
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COD/(mg - L")
ity SEME S

vE A B () R T R R T B B4 BIRE AT P25 R P75, B A A 42 B B o (D4R A A PR R 2 SRR Y- R AR A G R B i R T

BN B SMBER AR, B2 EM6 R,

2
Fig.1

COD ANHMEREEFHRESH

Monthly distribution and annuat probability distribution of COD
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W3tk COD BIEES 4, EE 4 M AL 350.00 ~
550.00 mg/L, B X [A] B 4> A ME R % 87.6 %, Bk
COD % 600.00 mg/LAT i EFIOFHEZER N 95.0% .,
2.2 BOD; %% 4= #

2015 423K BOD; H 43y il R K & F M4
TR ME 2 fix,

HE 2 W, B 5 3.8 A.10 B4, K&
A# K BODs F ¥ EY K TH%FFHEME, K
BOD; H A {5 4> % 7E 231.00~350.00 mg/L,BEEY
AR, Kb 5 A#K BOD; R EMER .12 A&k
€. @@ 2(b) ] W, #EK BOD; 2 F A4S, FE
A AATE 240.00 ~400.00 mg/L, % X 6] # B4 i
A 72.95 , 3K BOD;s 2y 400.00 mg/ LAt B RAR
STE#E Y 95.0%,

2.3 SS ¥

2015 &K SS AAMMBER L2 FEEN i
BoLE 3 fris.

HAE 3a)a i
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&1 A3 .10 A.11 A4, K

fo & A K SS P HE B AR F HE{E . #k SS s E
SrFi#E 140.00~185.00 mg/L,fEZ AL E, K&
6 4.7 .9 A#tK SS hEER/N, 10 AGZKA. RiE
& 3(b), 37K SS B IEmMSAA , FEL i FE 140.00~
200.00 mg/L,Z X ] 1) B4 L3 K 69.0%, 11 SS
4 219.00 mg/ Lty R4 MEZN 95.0%.

2.4 REHFESH

2015 SEHKBA AN A B RELEHEEH
MERINE 4 FioR,

HE 40,k 2 H.3 H.4 B, g A
KERWFHE /N T o (a8, oK &R A i 4
fiTE 48.30~74.55 mg/L,lEEHRALHE., H,
10 A#KEAPEERK,3 AR/, BE 4T
W HKEEAEARMES S, EEHMIE 55.00~
85.00 mg/L, X [A] i) BB AR R 75.2%, &
AN 83.20 mg/Lit RRAHHERKXD 95.0% .,
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MR ME S iR,

RS TR.ER9 AL A2 A4, Efbs A
7k TN 89F 2 {& #9/\F o 8, K TN o [a{E 47
7 80.90~99.10 mg/L.FEE N ZHR Hb 6 A#
K TN fEEFK,.3 A&/, AE 3 R.#K
TN 2 flm& a7, EES47E 80.00~105.00 mg/L,
BIX ) BB AR 67.8%, TN 24 107.00
mg/ Lt i) BE FiE AT 95.0%.
2.6 TP #4454

2015 4EPE K TP H 43 i Al #E B L4 4R A 4 41
TERIME 6 B,

HE 6T W, 6 H.7 A4, B & A K
TP FHEHKTREFTFEME.#FK TPHAF
&) {5 4> A fE 7.40~11.60 mg/L,FEFE T ELAL,
Hb6 Atk TP FEEHZX.3 AK/ND. A6
(WA W, #tk TP BIERSS T, FESHE 10.00
~15.00 mg/L, ZX 66 B R FHHEERA 91.3%.
TP 3 14.00 mg/LEt iy B> HHERKR) 95.0%.
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BARLGE KA EREBR. SHEFE
SEMAXESE TREEKLEHE WREE
THRY, AT akiisKa®) 2015 F
LA FE KA UK R HS A% AT Pearson M % 43 .
PLBAE S [ K TR 6 A Z R A A St 5 R R 3

2 3 W WL, COD i BOD; .SS #1 COD.SS #1
BOD, E &AM INBHEREAT 0. RAMEE
HFAESRAH E . COD A & COD Al TN #AH X
BBl 0.4 ~0.6, F I M H (RAECE T SRR H R
M, i SS HTTP.SS M TN #2% Z%U/h T 0.2, ik
W BEWER, RHEME RGN, BRikzit
MEHBHASHXRRNE 0.2~04,. ZHFAE ZH
{NEEEEFH MM, B33 Pearson #EHSHT, I
EEEBEAESNEKERERRKN —TEEXR,
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3 kRIEER Pearson HHME S #
Table 3 Pearson correlation analysis of water quality indexs
7K B AR #R COD BODs 88 AR TP
BOD; 0.829 =
SS 0.853 * 0.842 %
2A 0.529 » 0,350 % 0.220 =
TP 0.263 = 0.242 % 0.118 C.383 %
™~ 0.527 * 0.373 » 0.050 0.786 » C.315 %

D« RRMEARREDT B EERE.
CC()]’):113-9—'—O-766B0D5 7R2:O.69 (1)

CC()g:281.5+0.45CSSSR2=O.73 (2)
C BOD; =176.8+0.29CSS’R2=0.71 (3)
can=28.9240.634¢cry ,R*=0.62 (4)

FH: ccon~ Croms ~ €5 Cax s o A B A #E 7K COD.
BOD; .SS.EA.TN T B W E . mg/L.
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