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1.1 ARESESERKLERS

FREAESEARKZE X ERE S REAE
SR BRE R TBRM K, RE EERHED
VE b B K IE R KR A, A AR
TEIRKATE &R T B KR BB AR RAE K &
KRB T B Bk 2 L ¥ A0 L Y Uk 3 HE R B K, R
PR RS T 24T FaRBEKS. th TS E
KGR 8RR FH R MOF AE 3R K R G, 7218
A BRI EBER, FEGQBEREBRK.
TR AR L KU R AN HE BB R 4 AN . P
HTHRIEEREERREW KR EZIT, B4
FEWIXT IR K R G HEATHM K.

A5 K B ST AP =X U0 UE T AT BT
UE 15 7K 45 B8 Bt E) 60 min, H K B VR Y B E
150~200 mg/L,#R J& 1 #IK T 3% A 1R i B A
T8 It , [R) B FE R KA I 20~50 g/m* RA R
fLER (PAC) , R T S L V8 ¥ b v 25 7 1 i A 7K 2%
ML RAE IR N5 88 15 min, /K J) R 1H
fiifaf 5 m®/(m” « h), R VIVEMAF B 60 min,
KBV R B W <50 mg/L. K HWMERH

EER A 831965, B WAl K A B BB L BT AE UM ST 1) KIS B DA, « SEEBRARA
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Fig.1 Synthetic ammonia gas-making recycling

water system process flow chart

EEMEEILTF S, FAEHE (O MKZER
(H,0) &R (O TS N & A& SR N, Sfk
K7 4 BNE 4 A VR TR 2 R R AR 2 M R R,
W R E R, YR A ALK (CO,) . — R ALk
(CO) &R (Hy) LS (H:S . FH R (HCOOH) |
AR (NH)MEFE B (HCN) &, F8 R RN

CmHn+ (m+n/4)O0,—mCO, +n/2H,0;

2C+0,—>2CO;

C+0,—CO,;

2CO0+0,—>2C0,;

2H, +0,—~2H,0;

C+H,0—>CO-+H,;

CO,+H,—~CO+H,0;

CH,+H,0—CO+3H,;

C+CO,—~2CO;CH,—~C+2H,.

5k, 36 7T BB FEAE 19 B R B : COS+ H,O—
H,S+CO,;C+ 0, +H,—>HCOOH; N, +3H, >
2NH;; N, +H, +2C—>2HCN.

A RE B T, R &A% I vk B st
SR E T _E 5 B MR & K (NH, OH) 3 1)
Bz fi o B S IR U AE R Ak R B (NHLHS) , fif
KBS B AL, BB R A & SOB A L= K
TEAER, R (O VIE B, EER N TR
NH,OH + H,S - NH,HS + H,O ([ &),
2NH,HS+0O,—>NH,OH+S v (F-4), B4
BHB LY (ST HS™ ) B A BB 78 35 7K 2% K
[ B R K R A7 7E — B RO B BRAR (CO3 ™) FBR R
AR (HCO; ) , BBREE Hy 500~600 mg/L.

A7 ZRR B B0 & 5 R AR BT K
MAEH KR G BT RN K, BAKIERY FE B0
Ve J5 . Ak 27 5 A & (COD) F1 & 1% ) (SS) #8758 LA

ffe K RBIER, REEE F MO & BB E.
T & SER KR EOH ), HFEHF S M
COi™, 5 Mn®* Jx i 4 BB fk 4R (MnS) | Bk BR 46
(MnCO,)) FIg & 464 (Mn(OH) ) , X Mn?t H Uit
VEAEF X R 1 R K A B A AN AE 5 IR B AR T
PEIRKHE S 5 Y/ XoF 15 & 04 5 k. 2 B B
EE W

Mn?t S~ —>MnS | ;

Mn** +COZ~—>MnCO; ¥ ;

Mn?** +20H"—>Mn(OH), v (FH ).

W bR SR K 22 BE R B B UL VE B9 AE
Mn** BB 78 1 5 Gt H 45 21 iR BE b )0, T U8 b
FRSEIIEB R AT EREHE, 2 X FEY
WA PRUETE IR K R G Z 2 IE1T.

1.2 ARESEEEKLERS

FE SR AR 77 R R A, B SR kb FE BT B K,
s A HE > B K LR FFTESR K RE MR g is
5. BN A L) B A PR & Bk AETRD
KE, GRBEKPHEBEZRY A CODNH;-N,
SS.CN™ #1 S*~ 4%, X T 6 400 % &5 & & K #E 47 Ak
B 25 A K Se ik A W EU . SR A B SR A vk
TR AL AL PR 5 3E R AT AT pH KOK &,
RIGRZEZEAN A/O 17 4 9 I w4 70 £k 2
M, PLRR £ K B COD FIE &, A/O M 7k
A ULYE b 347 U8 7K 43 B I 2 A\ I S0 A 0 B b i —
2Bk COD M A HAKFE 8 i 22 8 5] (PAC Al
PAM) J& #E A VB B U0 J& itk , DT E 15 Y8 ik A T3 U8 ¥R 48
b YR 45 B S PR S U8 B K BB K I 48 R U8 AR TR
WHG B34 Bl A, IR B DITE I oK &3 7 ug
s HER. AR E B KA TERER- L
& 2.

A TR R0 36 0 & 4 22 7K 2 AR08 B 7K AE
HAKIE B R K T MR B 7E & SEER K
RBBTPHUBR, AR A D BEE TRE &
W &b P i A B AL 45 (CaO) FNK AR 81 (NaClO) ,
7B A W R B R B 3R A AL UTIE Mn™* 1 3L
R,Ca0 5 H,O g Wi & & Ca(OH),, Mn*T 5
OH & W 4 B H & Mn (OH), % 1k, [ At
Mn(OH). 5 # & 1k B 4% 48 & /) K & & L &
(MnOCOH) ) i & B, i Bk SR AR (C1O0™ ) £
BEME S5 R AT K Mo’ B bR A L
(MnOy) , FE N FHE

CaO+H,0—>Ca(OH), ;

Ca(OH),—~Ca** +20H" ;

Mn?** +20H —>Mn(OH),(Hf) \ ;

2Mn(OH), +0,—>2MnO(OH), () V ;
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Fig.2 Synthetic ammonia sewage treatment

plant process flow chart

NaClO+20H™ +Mn’** -MnO, (B ) § +
NaCl+H,O.

A i 78 hn 3R A& &AL 8 (PAC) 71 5 2K I BE ik
(PAM) 2 ¥ 5, 7] L & 3] %5 Bh U1 /€ 48 58 F M 1E
M, MK F R pH A% 8.0 U B, RAKFP S
7oA Mn(OH), B AR BURE, B 7 i 45 B T 72
WP AR XCR 2 FE R IR R G » 2T R— R 5
HI A X L 45 A W RERE AR S AR 1 ¢ HL AT, i
1A o R e IR W50 T o L st O A 0T 0 T SR
2315 7K Ak B 3 Ak B S, 15 K R 4% TS Y vk
JE ¥ BB 1R b HE A B3R
2 ERRIEBITHR

e AR R 2 17 00 31, 7K oK R R 7 I
B, (B Fifi % AR fb Ak B R G0 X I K 1 7% 4 58 B DL K
BAF R EOMAL, BAKKFEBTRE. BT
BT 2012 4 9 A AKXz, 2012 4 10 A XA
BRETE K AL BT O K AT R E B BORE
0, 3 00 32 1k B COK B K A I 43 T vk
CEE VYRR YHLE SR AT, T B R O
JK 5 W 45 R DL 3% 1.

1 FESHYHHKKRBENER
Table 1 Water quality monitoring results of primary pollutants of inflow and outflow
2% T E i (COD) / A (NH;-N)/
N EFY(SS)/(mg/L) B4G/ (mg/L)
e (mg/L) (mg/L) i ¢
(2012 &) 5 K A HE v 5 7K Ak B v 15 7K Ab B v V5 7K ik B
IR IK K7 Bk K B KK B
AKX er mn AR e Ry wn MR hn wn
10-8 41 197 43 / 132 54.3 61 156 57 41 5.88 0.78
10-9 38 201 41 / 123  41.6 58 194 55 38 3.94 1.25
10-14 39 213 39 / 141  48.9 55 181 51 36 3.88 1.02
10-16 41 207 42 / 127 51.8 57 170 53 40 4,38 0.96
10-19 38 196 47 / 138 57.1 60 174 63 39 4,16 0.62

1 : COD,NH;-N,SS $U4T¢ & B Tk 7k 75 G Wy HEobm v ) (GB13458-2001) % 2 # AU A\l FRAE B 5K 43 B~ 150 mg/L,
70 mg/L 1 100 mg/L; M4 ATCI5 K & & HEMOR ) (GB8978-1996) 3 4 — FARMERREER M 2. 0 mg/L.

HiR 1 AT LA W, R B 0 5 4 K KB
B HEFT A K LR fr i, R IR
Yy HE R T B RE A T AL IR AR HE R B IR, fad i —
FEZHRRPILIRET, THEKES NAEE
WkFG g MM, &5 715 LUHDBOE &35 K
B Ak B 5 BB 5 3 b HE B, A R E TR 3R K
ARG RG] R EREREREBITRE,
RIRG R EHOLE. W, BB 5 &5 2
oK I8 F B R 3 A FR KR KR AT AT Y.

3 Mo
AR T T A A
L e I K i O T TR R M 4 800 7T M

PTEFK S &N 1 100 m®/h, #FFE/K & & 150 m’ /h,
Tl KA K 2.2 J6/m®, EKHE B R
0. 05 Ja/m’, B A4 7] 5 £y 7K B} 264 J7 G, S 38
HEV5 2% 6 J7 00 ; e BIE AT BUAS 2 BT HE T 1 25 0] 9%
FH0.06 JT/m* (7.2 77 Ju/4F), N TEH % H
0.08 Jo/m’* (9. 6 J7 Ju/4F), &’k &% iz 17 K K & % H
0.16 Ju/m’ (19. 2 J7 Ju/48), W 4 B 18 17 4 R
36 Jyoc. P g AR mT R B K 325 234 7 on, Bt
3.4 A W] [l B e

A THREN A B F 3 4 8 WiHE T KR, 1% 0
H LB 17 )5, KR LG AR, B4 T K%
U5, S3kE A T 5 7K HE 0T B 3 Hb 3% 7K 35 5% A0 il R
KA Y, A — B 4 580 48 PR 3 88 45
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Phosphorite beneficiation wastewater containing manganese
reused in gas-making recirculating water system

MEI Ming ,SUN Kan ,CHEN Tao ,MU Lin-lin
(School of Environment and Civil Engineering, Wuhan Instiute of Technology, Wuhan 430074, China)

Abstract; To solve the problem of manganese exceeding standards in the tailing water from flotation of
phosphate ores in Hubei Provincial Huangmailing Phosphate Chemical Co. Ltd, we proposed that the
tailing water containing manganese was used as recycling water in the process of synthetic ammonia gas-
making system. The wastewater containing manganese substituted for additional fresh water and was
added into the gas-making circulating water system containing sulphides, carbonates and hydroxyl ions.
After reducing manganese in the system by neutralization and precipitation, the large part of
wastewater was treated as recycling water and the rest of it was discharged into the integrated
wastewater treatment system to satisfy the discharging standard. The results of the actual operation in
a project show that the concentration of manganese ions reduces from 36-41 mg/L down to 3-6 mg/L in
the process of circulating water system of gas-making recycling water; then the concentration of
manganese ions reduces from 3-6 mg/L down to 0. 5-1. 5 mg/L by the integrated wastewater treatment
station, It indicates that the engineering application reduces amount of discharged heavy metals of
wastewater and utilizes wastewater comprehensively, which achieves the goals of water resource
conservation and environmental protection. It is of great significance to energy conservation and
sustainable development.

Key words: phosphorite beneficiation; containing manganese wastewater; gas-making recycling water;
engineering application
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