HEEg 2022 44 6 1

KBTI KEE RBAFRNEFESNES N

LA, AR
(1. PEEFEZARFERARAS, LT 100038 ; 2. b7 EIEIRFERMN A RS, JLF 100038)

[ E] Dby FmAgiiE KA AAO A3 T2 095 5 il it /MR LB e T S b Wik | =Sk R &
SULBERIREERCER . S5 R RMEIRES MR 30 mg/L MEILT , S0 T2 Bk (TP) (9 £ R HR A&, T DLk
F91% 24, LI/MASEIR S5 S ARIE K 30 mg/L SR I ZE A = Bl e b . &2 BLE SR S AL
k58 h i, tHK TP 4ERE7E 0. 37 ~0. 44 me/ L, /K B A28 1545 5 455 IR BN 2557 68 h &, /K TP K E %] 2. 07 mg/L /2
A X R AW B —Fh A R BR B 257

[REIA] 15K AKFATRHER; AYbREE; (L2=BREE

[RES%£S] X703 [ XwuktrEARD] B [XEHS] 1003 —8884(2022)06 — 0067 — 04

DOI:10. 19611/j. enki. ¢n11-2919/tg. 2022. 06. 010

i

0 HJ

KRR F TG, A Z PUR | (H IR K
AR R, R RS — AR g, h T
AL 15 Sl A0 TR T A FTER (R iR BE A0, R Y
B WA 15K T R HEATTIHSE 35 n 7oK
PREFRY) ST A, AT 5| R K AR v B 2 5 K AR A
Y5 B, BRI & B R AR DI IR AE
h— R KA BT 2 7E 19 28 J5 30, W 2 iz bt
I FEAFER EA BN GIA T8 2=
AFNHFERR BT 2R 7 R ATS U 5 i b
RIS YRR A b B A (HGE

20 4P, R HE A AR I KA R S SR AR RS K
ATl e s S A ™A%, DA 28 A W Bl Jr 9 A
PIAS B, A0 i DR I i A 31 6

e HEIR T V5 K AL B )T H AR BEYE K R 4 7
m’/d, R B ATECH AT AAO T2, T nA
B TR, FESEK TP R 5.0 mg/L 247 IS HL T,
TR TE 15 d 24, EWIBRIE R ANE, 3
AEIZ M DO K HE AR AR i — 2D BER KoK
JEIR #) (A TG K AL B S Y HEORR ME) (GB
18918—2002) —&% A #rifi (LLF i fx“ Ehr—2% A
FRUE™) o BRI, 384745 5 3 W SR ) 2B 5 ol e
PLIRARHERL , PR RE ZErb se i 2= AL bR T2

sk —>{ B || At o] ek ] ﬂ:%%vﬂz ] oo >k

PsNE <--{ TS IRBKBLE

PAM

E1 Sk RAEBEIZREER

[YFSEHEI] 2022 -06 -22

[MEEBIN] Dk (1983—), B INTEMBE N, W% T 7
Ui AL, FEE LS HEK T B AFSE TAE,

[SIAE] Sk Z54h. St BT V5 K AL 38 T BR 24 79)
HIEEBE SRR T )] A A4 ,2022,36(6) :67 - 70.

ASCHE T LA K AL 2H R A A2y 245 70) i
FEO A IR A Bt AT /MR B, 45 Hh e R 4%
TNHAEEE | SR e PR In e J38 % bE = ol 245 750 ) B3 e ek
A H SR BRI 24 50 A R T S P e
SN2 5 oK TP SAFR BT B 7K 345 B S Ta]

67



HEE 2022 4F4 6 1

1 REMBSTTE

1.1 KEHERRE

IKBER A V5 A AL B 404K M K S BRUR TR
PRFR 13 75 08 -5 T sl T B, DA 3k 31 45 S B A
FEARL 2 AT T, IR AW LE WD TP W EAE
4.5 ~5.3 mg/L Z ],

1.2 BRBEZEH

(1) BEFE (1 g/L) RAZE 10.0% Al 0, 1
WA A BAL SR (GB15892—2003 ) e il M 1
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FEA = I S B 18], V5 KSF YK RSy 21 °C
R Y5 e 9 B (MLSS) A 2. 70 o/L, ¥5 I fi faf Ay
0. 11 kgCOD/kgMLSS - d, B 4 48 L V4 il 0 MR S
1.5 ~3.3 mg/L, fft STt 345 i S0 B2 0. 17 ~0.32
mg/L,PH N 7.6 (415 2 FiR) .

FR1 RIEMEKREFFRAIET 3 H kKR

=y COD/(mg-L™") SS/(mg-L7") TP/ (mg-L™") NH;-N/(mg-L™") TN/(mg-L™")
K 192 86 4.65 444 47. 84
K 29.5 6.7 1.87 0.8 13

L EE LW, oK TP TR 515 K1E R
Gerb s BNt A) 245500 7E 5 K T B9 BIGEURE B0 s

O BRI S5 A 0% BUMBERS , F55 2 /Nt
IR KRR 2 FE TP 6, I 6 nl 1, SRk 4

69



HEE 2022 4F4 6 1

K2 HEFHMIFEITSH

MLSS/ SVI/ V5 e 57 faf/ WE/ (mg-L7") ORP/mV ‘

% » » 7K/ C pH
(g:L7) (mLeg™) (kgCOD/kgMLSS-d) PRI PN & 2

¥ 2.70 56 0.11 0.17~0.32  1.5~3.3 280~320 21(20.1~22.4) 7.6

INGEAC AR 58 b Ji, 7K TP M 1. 81 mg/L [
0.5 mg/L LIF,60 h J5 7K TP FR#H] 0.35 ~
0.41 mg/L Z [0 f2E ikbr, TEfRZmat g,
JK TP ¥ JEMRIRFE EAE 0. 35 ~0.41 mg/L Z[a], Ky
AR BR B (0 FELE AR 7R 56 68 /NI 11 4%
INEALTE Bk, B2 H Kk TP ik, | 7
N, IR RO AR 2 b ), K TP R
230 0. 44 mg/L, KR BEAE WG 2L K B3Rk, 765 4
ANESE T K R TP R B R 0. 55 me/L, B &l it
Ebr—2% A brifE, ZJ5 HoKd TP e B Fr 2k T+ i
TE5 80 h I Hi 7K TP Fa g ik % 2. 09 mg/L A4, 5
KA AR B K TP YR EE /N Y, 2 B
LB SR T K 1 i AL B B A8 8 4 K

2.0

T R N N N N L
0 6 12 18 24 30 36 42 48 54 60 66

BNy 5 BURE BT [R]/h
6 SIS LTgkRkEHK TP T4

2.6 ZFEARSH

F A A = PR e AT 0, A s K AR B K
(1) TP ik 2] E bR — % A bR, 75 ZL80m S0 W 4% 1)
WEESN 30 mg/L,  H A S0 2R B9 T 3 1 4% 600
JO/t, W H Tk 2% 8 Ak R i 75 K Ak B8 AS 42 v 24
0.05 Ji/t,

3 it

(D) FEBCIN AR EE S 30 mg/L HYMH LT, A% B
AR P G B 22 A Y 0 - AL B > = ALk >
R A B BB A S SR A T o A

70

2.5

1 | 1 1 | 1 1 | 1 1 | 1 1
008 16 24 32 40 48 56 64 72 80 88 96
45 1IN 2 J5 TRURE RS [ /h

B7 £-5EERmENTkEkEHK TP L

PRSI R BRI 245
(2) FEAPE B3 4 IR 30 mg/ L ANk 3 47

A ,60 h J5 7K TP W BEHT 1. 81 mg/L T RER 0.4

mg/L 7247, BetEAe e iR B AR — 2 A FRifErhxs TP

FIBRAE ; 415 B2y Ja, oK P g TP e & Fp 22 7

15, TERCHLINE [A] P (4 h) BIVEE 328t K HE b 7

I, 2 KRR IR, 75 B S BIBRBE 245571

[B%3Hk]

(1] IR, Bl % Edh. KRR IR S & B
[J]. Tolbsk 4b 3 2003 ,23(5) ;18 —20.

[2] R, ZRBR. BOKBRBE LIRS R )], KT
b R4, 2001,20(1) :20 - 21.

[3] #ii, Ax it . R /KA I v 42 TR it T 9 B 2R 5 XU
WO EIRT ], R K, 2004 (14) 30 - 32.

[4] SAZIK. AER I LB AR ik fmgEs [ M]. 4t
oL P EFEER A R, 2009.

[5] Zhang Z,Wang Y, Leslie G L,et al. Effect of ferric and fer-

rous iron addition on phosphorus removal and fouling in

submerged membrane bioreactors [ J ]. Water Research,
2015,69:210 —222.

[6] Jingliang X, Yuanjie S, Anran P, et al. Research on the

[

effects of ferric salt added into aeration tank for phosphorus
removal on biochemical system[J]. Applied Mathematics
and Nonlinear Sciences,2021,6(2) ;281 —290.

(F#5% 74 1)



HEE 2022 4F4 6 1

Design and Application of Anode Slime Side-Blowing
Reduction Furnace

LI Dong, CAO Ke-fei

Abstract: A project of lead electrolytic transformation and comprehensive recovery of rare, precious met-
als of a Hunan enterprise was put into operation in October 2019. The designed electrolysis system treats
100 000 t of crude lead per year, and the comprehensive recovery system adopts a 2 m” circular vertical
side-blowing reduction furnace to treat 6 000 t/a anode slime generated from crude lead electrolysis and
partially from outsourcing. This project is an extension of China ENFI’s patented SSC ( Side-blowing Sub-
merged Combustion Bath Smelting) technology in the field of rare and precious metal recovery. The de-
sign and application of the 2 m” circular vertical side-blowing reduction furnace have yielded practical re-
sults of large processing capacity, low energy consumption, low cost, and environmental friendliness.
This paper presents the design of the furnace and analyzes and discusses some issues in the context of its
production operation.

Key words: anode slime; side-blowing; submerged combustion; circular and vertical ; reduction furnace
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Selection and Efficiency Analysis of Phosphorus Removal
Agents in a Typical Urban Sewage Treatment Plant

MA Yong-ming, LI Wei

Abstract; Based on the AAO treatment process of a typical urban sewage treatment plant in the north,
the phosphorus removal effects of ferrous chloride, ferric chloride and polyaluminum chloride were com-
pared through a pilot test. The results showed that when the coagulant dosage was 30mg/L., the removal
rate of total phosphorus (TP) by ferrous chloride was the highest, which could reach about 91% . Based
on the results of the pilot test, 30 mg/L ferrous chloride was added to the aeration tank at the production
site. It was found that after continuously adding ferrous chloride for 58 h, TP in effluent was maintained
at 0. 37 —0. 44 mg/L., and the water quality was stable and up-to-standard. After 68h of stopping dosing,
TP in effluent went back to about 2. 07 mg/L,, indicating that ferrous chloride is an effective phosphorus
removal agent.

Key words: sewage treatment plant; discharge of water with up-to-standard quality ; biological phosphor-

us removal ; chemical phosphorus removal o



