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Abstract

This design is the primary design of Shandong Yanzhou Mining Group Yangcun Coal
Mining Area 2000 tons / day sewage treatment plants . Biological contact oxidation process
was used based on the sewage quality characteristics of the Yangcun coal mining area and the
technical and economic comparison.

Biological contact oxidation biofilm is a kind of wastewater treatment method, which is a
highly efficient wastewater treatment process of organic materials purification with the
biomembrane attached to the carrier (commonly known as fillers).The main content of the
design including the purpose and requirements of the design, building conditions and process
selection, design and calculation of sewage structures, engineering economic analysis and
environmental impact assessment. Which design to complete the design of a manual, a
general layout of the sewage treatment plant, sewage treatment plant sewage elevation map a
process flow diagram one, and four single treatment tank plan, profile design. Sewage
treatment plant effluent to achieve national "Integrated Wastewater Discharge Standard
(GB8978) the provisions of the two emission standards. Selected biological contact oxidation
process has some advantages, such as high process stability , less structure, process

simplification and saving investment.

Key words: Biological contact oxidation Biomembrane

Domestic sewage in coal mine area
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R, KA BT

AR A P P S YR R (6, L SR L R A R FE SR
N, EIEFEAEH F SRR LA e,

(1) JEK

AR A AT G SLRE T2 5R, ABAT R L KK 57K &,
RERR LK RIS, Renl e 4etRayzyn, CIBERIEZE. MER. B
EIVI S, R A P KIS, EE R AR RO, AR K E AR
R EAER

(2) it

YT E A I S RS BIETe AR ERR. — BRI
ANIES, NTZRIERHUER St 18X EBE K7 5 s, i, @xER
ARG, A S eHRE, R A it RS R s A e oy, 22
SRR 20 F B SR i &, KA ERK RIS, 17K ER = 28,
P T Ie TE A

(3) PlEih

SR, ZAFAHIE T, SR RIS . SiE s ik gy
EEINE, WREEDHRR. BRI RS

233 I Ztti%k

¥ SBR L& 54WE AT, RS SR E R 2-1.
F2-1 HRIEER
TiH YA TS SBR T'&

IR SRS SERSERAER
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MR RR b PR
TR AEE

AT 7 B
TCRARCRRA B LAON
VISERIES R B

iz BAE B LAON

WM E B B
HIFE 5N e
SIBATRAS B %
TR % TEER

B HlHRERER RS RETED BB

W B i), At AR,
BSEitany b — M
HarEE — i

BAT HE4EAEH B —

EEL OBMEPAEEAR R >
N

I HAT LT R AL T 20 E SBR fEEE 8 #8323
AL

234 TiEsfy

1.SBR L& TFEH A
SEIRLEEVAE B = AR g5 KA KA IZ SBR, A [ HAG R A
3000 /R, FEATHTIH, EHHAENT, MK ERESRHN 092 7T/, 4
TR 7K FH E, 0.85 & /m o /KK W3R 2-2



2 2-2 “FIlL+ =85 /KA KK B

ik BODs SS
” (mgl)  (mgl)
K 150 200
KT
tik 20 20
KT
1 Pl
I P gk VIE
HiH i s Hik
K W i
i s

BODs/ (mg/L) 350 350 297.5 2975 <297 <20 <20

BOD, %:54/% — 15 —  >90 >674 >943
SS/(mg/L) 350 350 — 280 — <20 <20
150 —20
Msop, = 150 =86.7%
. 200 —20 0%
; 200

SR =T KA R SRR L]

ﬁ%

AEIGK >R > Ui i >SBR J}%F_\“dﬂaé i A K P ERE > oK

15 U6 W 45 >75 e F > e Ut 4t
2.4 SR RS
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SS FFRE /% — 20 — >029 >943

* 2-3 PIKOKBAR R
HPRAL Hyg/K BER A TR MK KA K. 125K SRR A
Ytz eis, AT By 1010 /R, SRBTHRAER. ARBERCR. JRAKK
JRIFREAR G AR IR 2-3

350-20
= =94.3%
Mo, 350 0
7. = 350-20 _94.3%
350

HPIE g KA
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157K

MM (FsD MM (B3
| Ve
T
B
ZHREHE (EE)
Ml CE S ﬁﬂm
B (Fah) S |
HcE It
AT
TSRS
hnEHEh n#—=
JEJENT,
AFKFEH

AR FEHHTE
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24 TZHIRE
24.1 EYHEMEIET ZRIEE
R
Al T > AR > AT TR

shE <5k et <S5 YeHSE @

242 TZERiEEA

R V5GBTS NS, A R BRI, Bk
KGR, HEKESIEE.

W MRS ACEE SR, e kERAR L, EEAWAMER, —2LIBE
15T,  H—J7TH AT PARR S P BOD 1 COD [ .

AR, SRR ERT, KK TR it KR BT
SPHIC, AR TR, RSSO

REEUTEM: TR R /K EEE ZRRES, XUteaH], 1 HE e
i, ARRETTTEREES, IR R IR R KA AR (R R TR], B PR s AR B) S AR
7EIX . BOD 1 COD HIZBR3R ATk 20%, REEDTEh RSt TR R 5 H
IRET, B EEERENGTE.

Pefthn:  AOPESERKTERCI T RE, BB R r T HEBE B K AR
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8 3 Eig/KA BRI TR
3.1 At &
3.1.1 FEFIHEH
WiHiE Q Q=2000m?d;

A R E ke kz=1.3;

&iﬁ_%ﬁ%ﬁ% Qmax Q max :()03 m3/ S;

WM& T S S=10mm;
W2 TEIBR S5 b b=10mm (JAJfETEVEREy: 5~15mm);
IMHAGE v v=0.6m/s(IMHALETEEY: 0.6~1.0 m/s);

AT AETERE v, vi=0.4nvs CHHRTERERGETEEN: 04~0.9 m/s);
MRTSEIE /KR h h=04m (METEIEKIFIEEN: 04~0.9m);

AU o 0=60°(ElA—HH:  60°~70°)
M- FEMHEIRR Y 10mm, HiEE R W1 % 1000 m?757K758 0.1m (KU
g 1 B

312 HE

LA
MHERIRIFEEL n
_ Qmax+/sina _ 0.03x+/sin60°
bhv ©0.01x0.4x0.6
Hin N1

~11
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BHRMFFE B
B= S(n—l) +bn= O.le(l 1—1) +0.01x11=0.21
B AR, U] B HY 0.21m.
2 KKARR
ARV R RS T B T
FMKLAR hy

T 2
h, :ﬂ(%j3 ;—sinaxk
g

Arft B —— iRz, P =242

k__/%iﬁ’ k:3;

4

4

4 4 )

h1=ﬂ(§js—v sinaxk:2.42x(0'01j3x 06 xsin60°><3:0.1(m)
b) 2 001) ~ 2x9.81

3AMYEE S
MRTEEEE, — M h=0.3m

H=h+h,+h, =04+0.1+0.3=0.8m

4. WS R

Hir iR
H =h+h =04+03=0.7m
KIS B,
Bl=Qmax _ 0030 _ 4155
hv  04x0.6

15



B-B —
ll:( ) _021 o.izszo.”m
2tga, 2tg20
HIHES 5 K S A T A b K L2
1

I, =1=0.085m
2
Wbt s L
H, 0.7
L=1+1,+10+0.5+ =0.174+0.085+1.0+ 0.5+ - =2.160m
tgx 1tg60
5 5HMHEE
We 86400Q,,, W, _ 86400x0.030x0.1 _ 0.2010m’ /d > 0.2m5" / d
1000K , 1000 1.3
KN UG -
6. ARSI ESY v,
MREEM e, 4% HP-400 B [alEEVR BN 1 &. WE
2% 3-1HF-400 AL BHL
A 400mm T INF10m /s
B v 636mm FHANHLI 1.5KW

MR 10mm TR 60°

7« WHEIEEIE 3-1:
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N
F\n\g
J 1K1

1
1
L' = 5 _ m ;5[.._|

Az

&) 3-1 R
3.2 T

3.2.1 &itiAA

TR ARG TKAAEETRE, B R SH5/KAEB T Z B A AAsA TR X
HEAER, ARG AR AT B DI T2, IRATEKAE—K 24 /N
R 7K AR BEARC ). — IGO0, AN E IR, ARt
Tk AL BER, Rl AE A B B e BRAE A SN, R GEAC R DI RE I IR AT R AH
(K, HERTREERIIA. Ik, NAETS/KAE ARG i B AR TR, IAAKIR
FEEANGR TSI S, AR R, KERBEI RO, BB, B
VR DA BT KR F A o,

322 HTE

it Qur =23 1L7s -y | Gk, ERMIGE
17



0=23.1L/s

PR E BRI — SR AR 3 /NRPAE W
o 23:1x60x60

=83.16m°,83.16x3 = 249.48m’
1000

fxvkigH =5m, L=10m

524948

Tdm
Mg Sx10 o, 5n
BN Q-2000m'/d (BROKHEHKED, B 2 GRS (L L %)
RATRA:
TJILE /Y

2000
=2 =83.33m’/h
2 24

7 100QW90-28-15 ANE/KHRGEE, HRESEUWER 3-2 FR.
% 32 IKERMERES L

Uit LZ5U DR L&
eSS i kg _

m r/min kW %
100QW90-28-15 300 28 1460 15 70

3.3 E R E IR

TE R EAGE AR B IEN, AR RN A BEEIRRL, 2 TR RK
SRR AT, VIR, BoKERRe . HARRA: AR
fiffen, ACEEINTERE, L) SRR, SRR RS R AT B )
YISEEVE U

A P B AT SRR VIR A B, ELRE TR
RS IR, B ER G, (IR, AYWIERRECRES . 18
AT PR A I AN R B i At AR R T o AR b R K A
RIS 2N BRI 5K Z A, ] 7K R =R BRI
TSIV
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33.1 F¥pERhSE RN

(D VAN RR T SAIEFIA DT A (), HEFFERRS %

(2) WA BODs fifur el i Sefafie . tn] LR &0 EdE, —Mid
P TTY5/K AT 1.0~1.8kgBODy/(m-d), 4b3E BODs<500mg/L [#)i5 7KK 7] 1.0~
3.0 kgBODs/(m>-d);

(3) VH7KAEMH YRR TAAR N T 1~2h A AR

(4) /K BODs IR R, MR H KBRS

(5) HERERE BT 3.0m, MRABEESRIE, NoEEHE, §EREN

1m, ¥BEEANT 25 mm; RAV/NURIEEN, FOCRHERSERE, ey
NE R

(6) FRHTHA AN IARANE KT 25m2,  PACRIEAZK. AS385;

(7)) SKEAEHIE10~15): 15

(8) WA () IR ECR AT, WK A E R T

10m. HAKFELERA 1: 2~1: 1,

(9 MRAZEIERSE, FRFELENACHREAERT Sm; AKFIRZERHR
AERTF2mm, SRR TEBmm, HNARETTSER T EHE 050

(10) APfiE bl T2 ERAREIEE. HRE. RuKEM@ES. Hf,
MG ZESE R 0.6~12m, JEZEEERH 2.5~3.5m, FUKESERH 04~
0.5m, HEEAE/NT 0.5m.

(D APERE b K B e, HEARNT 0.8m. SRES Y
PR E I NER FH S R, S MR IERRI S E A 0.3~0.5m, it
JERIEEE EA/NT 0.4m.

(12) A E b i) oK b B s AR B S AR A s T ORI E . 24
i#t7K BODs N 60~180 mg/L, H RAZFFUETEIRRL N7 Sy, —BaX
R SOKHEAERA 3: 1~7: 1, Horp, —&S0hp=oKty 2: 1~4: 1, —4&0
SRR 1 1~3: 1.

(13) AW a bR =R B 10~20m/(m?+h).

(14> AWEiia b RS A 5 eE T Z LA T BODs 74 0.35~0.4kg
AR AN

(15) AWl Sa At RAAEIERL T 7 I SRS

19



(16) AWHEfm R A T80 it
(7)Ao K T ] RE A BRI, AT RRIEIATH it .
(18) AHHfi A At A AR e AU T 8L it o
BT A BRI R 3-3 .

*® 33 AR AR

IiH COD, BOD SS NH;-N
BRI mg/L 300 180 150 25
FEFY% 80 88.8 86.7 68
H7K/K B mg/L 60 20 20 8

332 wititE

1. SSRGS

(D) SRR

_0(S,-5,) _2000x (180 —20)
N, 1500

=213.33m’

4

Kep So —gik BODs e, o1,

Se ik BODs yepr, o/1,

Ny —iWsninEe, BUL 5kgBOD /(' -d)

(2) FAitL AR

_N_2333
H 3
K B———IBRZEmE, —fekH 3.0m.

(3) FEfidia M E i, oy 4 7%
Tt B T A

20



f:£:_71.1 =17.78

n 4 HY 18 m?* <25 m*
HWAPIRST: B RSTHRER 6m, A EHN 3m,  HA% ST 6mx 3m
(4) Hfphefa]:
:ﬁx24: 4x17.78%x3
2000

t x24 =2.56h

(5) FHL
BoE: h=0.5m 3HEL LKZE (BUKE) : h=05m  IEREEBES: h=0.35m
HERERREEE (BKERD « h=06m  HEZEH: m=2 2
Hy=H+h+h,+(m—1)h+h,
=3+0.5+0.4+(2-1)0.35+0.6=4.9m

S B I TR

;':Mxm: 71.1><(4.9—0.5)X24:3.7h
0 2000

2. 5 A5

(1) FE=E
0, =aQ(S, - S,)+bXV,
=0.75x2000x (0.18 —0.02) + 0.12x 3% 213.33
=240+76.8

=316.8(kg / d)=13.2(kg / h)
A a——LKBA 1keCOD IFRAE, kg0, /kgCOD (a=0. 75 kg0, /kgCOD) ;
So, S, K BOD W, ke/m’
C——ilkE, ™ /d;

b——EMIE B RS ke D2 /kaMLSS (b= 0. 12kg 02 /kaMLSS);
21



X——MLSS YR, kg/m
—was, ms
(2) 7 E:
RN 200C B, A VA AN 9.17mg/L, A PIAVE IR N
7.63 mg/L.
TRPEA 200C B, s /K Fe A E N
R = RzCs(zo)
" a(BpC, s —C,)x1.024720
~ 13.2x9.17
0.8x1.024°°?” % (0.9x1.0x7.63-2)
=31.09%g / h

AP O EEBITE R (%2 =0.8~0.85, HL0.8);
B sy E g5 (P =09-097, HL0.9);

PR, 1.0kg/L;
C, — BOK P SBRAE RS, mgll (M 2mgL):

R

t %ﬁ%oﬂ:l&z(kg/h);
=
0 - R, _ 31.09 — 690.89(m’ / h)
0.3F 0.3x0.15
BRI T A R
O = %’1 :&4.89 - 172'72(’"3 / h)

HT IR B AT PR A ] H AR B i P rhide S YSZ R i NI
AL A, FRSHULK 3-4 PIor.

22



R 3-4 YSZ RASRAT SN B A LIRS A%

Rt e TRSTER L mEs 'R
we  mpxpp T e BB e HCE
il +h K pa kg0,/kw * h
(mm) kgoz/h %
YSZ
7l 70x750 7 0.5 4348 0.825 33.15 7.05

IR LR R E B I AR R, Sy b S R R S
B, R, HREDII RSN S P, AR s
T HICE LS A B U, B U RO AT B NE AR T ) 7K
PRI 1T DRI, IR DRI Ieliie, seoRRistEsle. &
AR AR, AN, aifafa s, . . dEPBOE, AL

&
:

PR
, f 18
N Smmm os ol
SN LRI 0.15m
e 3
h=4.6-0.15=4.45m
S, B4 A A R AL A R 32,

23



6 7 8 9 10 11

3-2 YSZ T AL A N T e L 28 A1 B i 1
R 18 F
BRI EIRRE

G =122 =479 | TR i

Qs =57.57(m* I h) Qs ,=57.57(m’ /h) O, ,=172.72(m" /| h)
0, ,=34544(m’ /' h)  Q, ,=690.88(m" / h)

Y2 Ves = 5(m/s) , Vsa= S5(m/s) , Vas = 10(m/ s) L Via = 10(m/ s)
24



P EABROUCNASOE R T, AR B RS —F AR, W
BT RSN, EUH:

https://d. book118. com/426113003133011004
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