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Abstract

This paper studies the advantages of carbon source pharmaceutical precision dosing system in the
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actual application process by comparing the single-point control with the traditional manual con-
trol dosing volume of the sewage plant, the single-point control and two-point control of the car-
bon source pharmaceutical precision casting system, and carrying out the productive comparison
experiment in a sewage plant in Anhui. The results showed that the single-point phase of carbon
source pharmaceutical system could reduce the total nitrogen per unit by 0.51 kg, the cost of ni-
trogen removal by 0.59 yuan/kg, and the cost of tons of water by 8.33%. The two-point control
method of carbon source pharmaceutical precision dosing system can reduce the total nitrogen
per unit by 1.33 kg, the cost of de nitriding by 1.54 yuan/kg and the cost of tons of water by
14.29%. Carbon-source pharmaceutical precision casting system can ensure to achieve cost re-
duction and efficiency increasing of the sewage plant on the premise of the outlet is stable and up
to the standard.
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1. 518

T5 K AL B R 75 R 2 PR B T A A T AR Y, BEE T N LR SR A A R AR, KA &
FAH R H 2 R [1]. SDEE EFRLIVEFRTTRA . B &5, Hr, RNBHE SRR ETEK
FEREER. N@HKIAE ARG RS, — Kt 7K Ak PRSI 3 1 38 T B S B 2K 50 B8 i I F 4N
IBAT, KRG T ABG R W90 St KB (H2 T R BRALER AT KBRS RN T 28R 55 )
R, 15 K ALt RS 7K A T2 7 U (COD) s A6 77 A (BODs) AL S (TP) EIFHI(SS)
(L BRACR RAF, AT S A(TN) 0 L BR PR A LA [2] . 1 HLE S SUHE RO b B 5N 7 30 LA SUA
FEH TR AR EER, DA R A A H 2 g

BP9 T4 R B s K AR B T 52 287, B IRl B RATK I, TR B2 R, Bk
C/N LEfE(BODs/ & %0) 3 3 i, Ak 5025 Bk fA S A 1l e v o 7 AN IR, M BOMBRIE R CIN BUR AT
IKAEAAL BT I8 AT e ANAT A 2GR O R . (HR BRUOAAAAEREAOK R L BEAKR R B AN K R
SEARPR I BAITE O, TR EL 9 T RIEH K IR AR B, B SR A i 2 R BRI 245 77 AN A8 N T
RN R, EANTEEERENG RN, FOUKRRE . TERREREMR. SRR BN 5 4
MNRILIR AT ARSI ZR, T BRI 2 75BN A TR S A0 KSR FR AR SE T [2] -

2. Pk BRIRES S AN A P A ()R

R . BEHKESIEEK, 2B DR s E e, dUKSERI, 2t mscniy .

IER RN DLHUKIE PR AR N 25 R, AR L 2RARRK, B KRB
il 2 R i A8y e

B BB : SN TR EREE K B ah #AT B, DN L2k 5 Beida I i e 1k,
ORI H 7 B A e 6 1 i B X 80 n 7 5[ 3] o
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3. BRRHAFIEER MRS
3.1 RGENA

BIR 25 FRRE TR I R GG H 5 /KA B8 ) /K AL B 2 A FH i AT i f b, — B iR m 24 R4 2k
R BBRHENZ . BEARMK 2R A FRFRSEI E I I K AL B2 LR B RO TT R EBOR . 2 ARG BE
AR AR PRI 7K 7K B o SRR 3 TS A e sl Al PRI Bt 24 775 BB 0L, RIS R DAUKCOR 53 R St
e PEAN KRR E M SCBUBRIR 2 7R RS HE B B30, $Rm 1 25508, eIl T 2 A
P KR RGBT 5k KBRS . BB REIEHI RSt PLC. 27k HER
IASEER . B AR S AT ARG REAL R BRI AL AR [4] [5]. RGO E L 1.

BESE. 7 T, EE
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Figure 1. The composition and flow chart of the precision cast-
|ng system of carbon-sourced pharmaceuticals
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3.2. RGHNE

It r: I T2, AR pmE R L 2IREKR TP SEEAE 2, Hle i) sk
B AT SRR TR, R 24 700 57 45 S e i 2570 20 43 [6] [7] [8]:

TELR IR DAY, T 2R AR GBS M A R T B3 B s TE SR B U A%

BREIE IR PLC: ARAEIELR MR IR, DAK I sl 2R AN TE 2k S FR AR Bas i A R G
m@m%%imﬁ% FEAE T IN 2 ;

FEHEMZ T @id PLC #5i. ARMUIN 2 S04, SEIBIR . B3, AEUERIN 2%

HHeAE I, T 2VRTRE LR IS . 025 S5 (0 SE i BRI AR A SR T 2R AL
HLZGFI R R R Re b 9] [10].

33. RGE%k

MZEETHAR: D=(a/A)xaxd+(b/B)xfxd+(c/C)xyxd+(e/E)xOxd

—— IR BN T K& D, BRIEZG BN ERAE d;

—/KEIE A, T ESRBAEAC I R AME B 5 B R BHEIE KR IEE C. Ja B R IBEh K
A E;

——ZAK BN a. AT B S AR IE by 5 B RS EEAK Z R o )5 B R BE
Tt KR S DI e

——o NKE S RRIEHON R S SRER M R p 9l B s Rk L 5 B B I Bl SR IR R

DOI: 10.12677/aep.2021.113062 555 IS RI R


https://doi.org/10.12677/aep.2021.113062

W 250y N B e gk KR U IR BT S A s 45 B R U B OB e R AL 0 MG B it H K
S G AR 5 5 e 5 = P i B DG B s e R AR [ 11]

Hrb: a+p+y+0=1.
4. WRFEZATIE AR I RS R
41. TENAE

GRHKT — WA T2 RAMBREA A T 2L 2 ) BRI R AN T2, J5 /K &AM
WEEEMIER] X G, SIHAME RS KPR EFEE AU FEE KRR IEHIET. J5KERT
RPREFHE R UG NS DTRbIh, EBRTE KRN R B ARG N DA . BhE I B4R
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Figure 2. Water plant process flow chart
B 2. KT —HEATZREE

4.2. KEREXR
K BEH K BB R SR E LR 1.

Table 1. Water plant access water quality requirements

= 1 KT AKKBRER

KT CcoDCr BOD5 Ss NH3-N TP TN pH
WK K <350 <160 <120 <47 <5 <70 6~9
BRI IK TR 146~246 58~98 233~286 17~36 1.23~8.62 20~40 6~9
R KK <20 <6 <10 <3(5) <0.3 <5 6~9
SR H 7KK 12~15 2.3~35 3-8 0.28~0.76 0.03~0.19 3.4~4.8 6.88~7.18

4.3. BRIRAFIESRMREME—RE SR

43.1. MB—iRE A%
FRBIRA TR EROIN R G 1, AN T3 H7E R AL A R BCTAT 35 1 5 gk 47 3 L (R R
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RGP %%

AN Z) .
2020 4F 11 H 22 H~2020 4 12 A 11 H: (AN Tid). b dEm ).
2020 £ 12 H 12 H~2020 4 12 H 31 H: FEath(EdEmzy). b (N L)),

432 MEE—RIE K4
bk & 43,000 m¥/d. AhEI 80%. I 200%. AR SVEME A ST 2 mo/lL. 58I E
il 7E 5000 mg/L .

4.3.3. MrEE—iA i ieds
KA T m(COD) HEH KB E(TN) Y BRIESOINE . BEURAS . M/KistT A

4.3.4. MrE—RIEBIEE
P 3 TRLEH, BRIBEZFRE RN R G5 N Tislhn2g & 158t L e 2K BODs/TN 43714
2.19~3.78 (‘P 2.97 < 4), PWahE K H H/KSEER<S mg/L, A7 mUE LLARAIE H K TN 1545 .
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Figure 3. Inlet BODs/TN comparison chart
3. 7k BODs/TN XfEt &

I 4. K 5 XTHATCAE B, BIRZFISUHERIN R GARR A TR 20T, miEsom=EH
PIUEEK T 0.5td. HiZK TN BMEFEAK T 0.18 mg/L.
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Figure 4. Comparison of carbon source additions
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Figure 5. Water TN comparison

[E 5. H7k TN XtEEE
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Table 2. Precision dosing system mode 1 single trench operating parameters

® 2. FEMARGER 1 RAETEH

EtillE 2 WREROINE Lh #Ekok&E mih #EK TNmg/L #Ek COD mg/L B4kt mg/L 7K TN mg/L

H1E 350 1650 28 175 35 4

4 / 0.2 0.1 0.1 0.3 0.3

B 6. 15 7 AT DAE BRI 25 R RN R 4 5 N A n 24 & 10k geoxt LU A RS HE 25 AH B
A VH #E BODs/TN I FER 7 0.08. MK BAFE{K 1 8.33%.

JH#EBOD,/TN

1.00 [N N 20 N ek 4 ] mabRG N ZG  dbit A THi)
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Figure 6. Consumption BODs/TN comparison chart
[ 6. jE#E BODs/TN XTELE

4.35. BEHFIERMAGEHER—RBECE
B Bk B A AV R 3.
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Figure 7. Cost comparison of tons of water

7. WK AT EE

Table 3. A summary table of phase one test data
3. ME—RBEIELEE

AR 2020.12.04~2020.12.31
it N5 Rlial
RGN AR
TR COD 1E (mg/L) 20 i
K EE(m/d) 43,117 43117
coD 175.6
7K (mg/L)
™ 29.82
coD 125 13.13
7k (mg/L)
™ 4.29 4.10
Iz E(td) 8.87 8.37
PR IAN (TTINE) 1150
H i &8 (Kg/d) 1102.75 111161
{§#E BODs/TN 4.05 3.97
i 28 AR (TT/Kg) 9.25 8.66
Pl e B AR (%) 6.38
Il 7K AR EE A (FT/m®) 0.24 0.22
e 7K A 38 P A (%) 8.33

£ HIREE = (K TN— HK TNY*KE; ji5#E BOD5S/TN = [(i#E/K COD*0.5— Hi7k COD*0.5)*/K& + FRIFAINE>H & COD {4*0.5)/
FIBECE: BARRA = a2/ H B AR BEAEREA = (AR N LIS — R BARS N 25)/ i 208 A A\ L #*100%:;
WK AP SA = g M IN A R OK R, WK EIREAR = (WK AR L AOA (N CES ) — 0K Ak 2 RS AR (R 1 0 24) )/ 7K Ak 2 Bl A (N 1245
#il)*100%.

4.4. BRBRHFIEESMAZH R ZAES R

44.1. BEZRW A
FF IR BRIR 25 7RG SN R Geiat 1 (R ALI I T B S HEIN24), HE4T 7 R B A 2 s BB IR 1 26 72

-‘l/iﬁ’ﬁ o
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TEFF AR 1 AL TPt 2, HEAT 7 RS A 2 B H B il A re ek B, 45 6 3 mpr 4l
HATERE XL
4.42. MBI

E7K 5 86,000 m*/d- 41 [ 97 80%. P A1 37 200%- 4 48 A ity 15 8 AN 7 T 2 mg/L 75 Y8 3¢ £ 5000 mg/L
4.4.3. SRS TENIRER

HE HKAL  F E E(COD). #EH KB E(TN) BRIEEINE . BEURAS . MiKIEAT A .
4.4.4. BRHGTIEER MRS B G EiEE

9 8 AT LAE H 7 H B S A BRIE 25 5 kS HEFIN 2 483K BODs/TN 43514 2.26~3.1 (*F1 2.65); 7 H
RSB IR 2 7R HE PN 2R 4833 7K BODS/TN 73551 2.11~2.89 ((F-14 2.44); #3k7/K CIN A AH [B) To B K%

.
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Figure 8. Inlet BODs/TN comparison chart
[ 8. i#t7k BODs/TN SFLL [

B 9. 1 10 FTLLE Y, BRIR 25750 RN 2R oL A AR B AR SRR, B R SN B H S8 BRI
T 1.35t¢d. HiZK TN ¥{EFK T 0.17 mg/L.
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Figure 9. Comparison of carbon source additions
9. BRI ME XL E
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Figure 10. Water TN comparison
[ 10. Hi7k TN XtEEE

FT VLB UM RSN 258 T e B2 E 4. 5 5 PR,

Table 4. Precision dosing system mode 1 double trench operating parameters

4. HEMBRFEERN 1 WAEITEH

RIS 5 BRIEEOINE L BEKOKE mYh BEPKTNmg/L  #EK COD mg/L AKIBAY A mo/l  Hi7K TN mg/L

H1E 700 3750 28 175 35 4

Eid / 0.2 0.1 0.1 0.3 0.3

Table 5. Precision dosing system mode 1 plus mode 2 operating parameters

F#5 BEMBRGER 1+ BKX 2 BTEH

Pl BESONE  HEAOKE BEK TN Hk COD &R E IFRMBUKE  HK TN SRS HH

L/h m/h mg/L mg/L mg/L % mg/L mg/L X1 HE%
FEAH 330 3750 28 175 35 6 /
R / 0.2 0.1 0.1 0.3 0.3 / %
PHIZ R Ve BRI L/ WK K B mh ﬁ/@ﬁj{fﬁfh Fmrﬂﬁﬁ tHr;J;/IN T;%ﬁgj;
FEAH 300 3750 6 38 4
RE / 0.2 0.2 0.3 0.3

HE 11, 8 12 ATRAE Y, BRUE GRS HEROIN R G A AT B ARG R EE AR s X AT A AR A
KL #E BODs/TN HMEPFE T 0.41, WizK sASPEK T 14.29%.

4.45. BEHFIERMAGEHE=ZRBECE
B B AR B T R A v Wk 6

5. BIRZSTIR EMS A RBUER WA A BRI L34
5.1. BRGFIFERMAGRERRAA
BRUR 2 TR RO B G T A 25 R G B, AL 7.
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Figure 11. Consumption BODs/TN comparison chart
11. ;H#E BODs/TN XfLLE
WK A
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Figure 12. Cost comparison of tons of water
12. WK B AT EE
Table 6. Stage 2 test data summary table
F 6. MEZRBEIRLERE
AR5 H 2020.12.04~2020.12.31
APt LEN=YiA PIS=Y A
T A HEIR
TR COD & (mg/L) 20 Ji
KB (m/d) 86,372.43 89,333.86
coD 153.14 151.43
7K (mg/L)
TN 29.2 31.21
coD 12.29 13.00
Hi7K (mg/L)
N 3.87 3.70
hnzE(td) 15.38 14.03
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Continued
PEIR B (T 1150
H i %= (Kg/d) 2183.47 2457.71
%€ BODs/TN 3.53 3.12
it R AR (T k) 8.1 6.56
it S e AR (%) 19.01
e 7K A0 3 B AR (76/m®) 0.21 0.18
e 7 A 3 o A (%) 14.29

£y HBEE = (@K TN - H/K TN)*/KE; J4#E BODs/TN = [(#E/k COD*0.5 — {7k COD*0.5)*/K& + FrisfinE>HE & CoD {4*0.5)/
FIB A BEEMRA = ZE~ M/ H AR REEMA = (AR AR AL — R AL /5 U AR B A *1000%; I
IKALFRSAR = BRI RO R KA ERREA = (WK ARER A B ST — MK A B R A U SAE) /e 7K A R AR B A 37)*100%

Table 7. Carbon source pharmaceutical precision dosing system transformation construction cost table

T 7. RREATIEEMARGRERRMAR

FE TAENETR By g BMIATT AT & i)
1 T AR 2R A S =] 4 135 54 bEE NITRATAX sc
5 PLC e R 4t 3 1 6.5 6.5 HES B, P
6 AR 2 A > 2 0.55 11 FiiES EE]
7 ARSI £~ 1 055 0.55 [LES i il
10 TG i A 1 0.3765 0.3765
12 SRR — 1 25 25 — —
AT 70) ¥: 65.0265 (K'5: Bt ARG A A CE)

5.2. BRRZSTIRRAESRMAGBUEE AR L 24

TERRIR 2570 KGN 24 22 4 B s Ar 2 ) 7 30 F Bb N EA 1 s BURAS FRAIS T 0.59 Ji/kg, LAIARIS 7K
ISPk B A 85,000 mYd. FISEEIHK TN 3930 mg/Ly HF#HK TN 4 4 mg/L J9fsl, 457
LRI 4759235 TT.

6. &ip
T I B 24 7 M I 2 2R 5 2 B ) 5 N 4% 0 24 B R 2 AR T I 2 2R 5 B A 5 X i
fyet HLTT LA H <

1) BRRZFIRSUEIN2G R G AN T in 25 & 5 50, Bk s 50T F#MIK 0.51 kg AR,
Jii BURASBEAR T 0.59 J/kg, MK AL T 8.33%.

2) WIRZGFIREHEINZG R GRS i AR B sl O o, BB AL T P 1.33 kg Widi, i
RMAFE T 1.54 Jt/kg, WiKAREK T 14.29%.

3) WRIR 2 TR TR N 24 Z2 Gt n] LAYR D DRk 7K K B R R SR B R 18 0 e S 1 e 90 24 7)o = B8 DR O
[F B 348 5 2R Gt e e sl 1 A HH /KRR e PE[18].

4) BRIRZIFIREREINZ) R G0 n] DLELRIE tHAOK B8 AR I RTER T, SRBL5 K MR A 2L, BAH
I HET M E[19].
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