Introduction of
the acid regeneration device
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—. BRI ERe A The purpose of the
acid regeneration device energy

> ANERAT A FLAR /AN R R IR 2R FR Y FE A= Regeneration of cold rolled plate /silicon steel sheet in

steel industry
> N2 BRI R EhER 1Y B A= Regeneration of the waste hydrochloric acid in steel wire rope acid
> NEBRLER TR I F42Regeneration of the waste hydrochloric acid in steel pipe acid washing

> SAbIEER BT ERERIE VR ) TR 4 Regeneration of titanium chloride acid ‘ach inin ehloride

chloride
> KA EAEL T E AL K B4R P2 Cobalt chloride is used for cobalt oxide powder production

> KA EF=SFERENY) (SMEEAMDPIEIREA) Various metal oxides (hydrochloric

acid regeneration of various metal chlorides)



—. BREAEERENFEEHProcess and

porinciple of acid regeneration device

1. FERMNITERThe main reaction equation is the
AFeClo+4H20+00—2Fe:05+8HCI
OFeCli+3H20 —Fea0s+6HCI |

6FeClot+6H:0+0r—2FesO4t12HCI
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2. fEkeph i e M FEReaction process in the
roaster

> 2.1. KZEKIKMAWater evaporation vaporization

(::>Lm%ﬁﬁﬁw

¢ 2.2, IFEMHCEA 4 Free hcl is vaporized

2978 HCHAR L




2. fEkeph i e M FEReaction process in the
roaster

«2.3. TR FFeCl4s & BkForm a hardfshell féel2
crystalline sphere




2. fEkeph i e M FEReaction process in the

roqaster

» 2.5. JERiFe203
Forming the fe203

@ 5.Fe*", Fe¥ =2 Fe,(

e 2.6. T LrERForm a hollow ball
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3. K NIERE. k. iE. O28 =40 1mDistrioution of
temperature, negative pressure, flow rate and o2 content in
the roasting furnace

» 3.1. BB IR E S fiTemperature distribution in roasting aster
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3. KR NIEE. k. iE. O28 &4 1mDistribution of
temperature, negative pressure, flow rate and o2 content in
the roasting furnace

> 3.2, Kkedr N R fiiNegative pressure distribution in the roasting fdrnace

Pressure
(Contour line)
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3. KEENIERE. R, iE. O28 =40 1mDistribution of
temperature, negative pressure, flow rate and o2 content in
the roasting furnace

» 3.3, KR N IRE 2 fii Flow rate distribution in roasting aster

Vclocity
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3. EEFNIEE. R, . O28 =4 4mDistribution of
temperature, negative pressure, flow rate and o2 content in
the roasting furnace

> 3.4, REREA O

2. Mass Fraction /|
(Contour line)
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3. KERENIERE. k. . O28 = fmDistribution of
temperature, negative pressure, flow rate and o2 content in

the roasting furnace

> 3.5, P ANSEESAREE. WE. fikTemperature, flow velocity and pegé@iivemeicssure of
the main point in the roasting furnace

I 1 o .
{37 & position temperature | subatmospher omﬁﬁvelo?ltﬁ el %Ek
/°C ic pressure/Pa ow/ . (SIS
XY-F-1H] 750.42 -266.99 13.60
b i~ [ firepot 667.01 -273.87 11.11
R -
Sour gun 471.88 -273.86 9.07
nozzle
Outlet of
furnace top# 386.67 -299.94 4.37
T HS 1 i
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3.6. M~ K Schematic diagram of the
reaction
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4. e X% 28Double cyclone dust collector

» 4.1. T{EFE ¥ operational principle

Jie KR 20 45 IR PR A SR R A & AR SURME IR de iz 3, T30 4RI ER s i e
BEFERE TR, @ AUREE AR UE R . 03 N oR A AR IR AR FRE | S
Rl 35 E . The dust removal principle of cyclone is to make the dust gas
rotate. Due to the centrifugal force, the dust particles rotate and fall along
the cylinder wall, and the purified gas is discharged throughthe exhaust
pipe.The separated dust particles enter the lower dust discharge device
through the dust discharge outlet.

R AESRE T, EXERAESIERIN NGRS F . Inthe acid
regeneration device, the iron powder collected by the cyclone collector
enters the roasting furnace .



X

4.2. /~E K diagrammatic sketch

54 2 % % efficiency of dust collection :
50~60% (10um)



* o6 o6 o

4.3, A Fr4d#34F SCyclone collector
features

WL, & %;  The equipment structure is simple and low in cost
AN Sz s, 4E3. B35 f8; No transmission mechanigm and moving parts,
convenient maintenance and repair

A T Eni & A S AR E 4, 350~550°C; It can be used to purify high temperature dust gas,
350~550°C.

n7&%Z N . 4ME711;  Can withstand the internal and external pressure

A HVEE 2K, THIE EISCEME IR 4R Dry dust cleaning, it can be used to recover valuable dust
rb2s NBEORIT B . TN S, BT T S s e R 2R < . “The asion resistant and
corrosion resistant lining can be used to purify the flue gas containing high corrasive dust

H, FHAWKK, MAHE1000~1500Pax 4], HAREHIE/ N T5umBIH 2/ Mi1. However, the
resistance loss is large, just between 1000 and 1500 p a, and small dust particles less than 5um
cannot be captured



4.4, ¥ ZHcharacteristic parameter

B AL B S = A i/ Nk AR B Be A2k #Can | pressure loss/E | 18 F & =i ¥ Use the
Maximum amount of | go out of the minimum particle | Jj#ikpa highest tempeérature °C
flue gasm3/h size and dust removal efficiency

85000 10um (50~60%) 250~1500 350~550

b
K
&
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5. TkYa#s & 4k 2 Pre-concentrator and
liquid splitter

5.1. LYEFE ¥ operational principle

FEBCER CARSEE . WBWERY RE =55 e X Easdk. |t is mainly gémposed of Venturi
(with contraction tube, throat tube and expansion tube) and cyclone sepdarator

TR ARG E, R E IR OR, SAGHI SRR S iR A ARl e e K R 2 S

I AP, RN ARRETE . BEAY KRB, WSS, AR AL S, SRS 2 bR 5 H)a ik
)\ﬁﬂiﬂ FEAE, HTEOHRER, KSIEHE AR E 7 %%E’JWE*J:%W—F/FLHJ'%%%, T S =44 ]
Hr & esh L HEH . The dust gas enters the shrinkage pipe, and the flow'rate gradually increases
along the pipe. The atomized waste acid contacts with the high temperature dust gas, cooling the
high temperature gas through the evaporation of water in the waste acid, and the dust particles are
lubricated.After entering the expansion tube, the flow rate gradually decreases, andthe dust
particles adhere to each other, so that the particles increase and easy to remove.Finally into the
cyclone separator, due to the centrifugal force, water and lubricated dust particles are thrown into
the inner wall of the separator and flow out of the separator, after the net gas is discharged by the
central pipe of the separator.




52. ~nEK&
diagrammatic sketch

X R, BRI
R4 B A S8 i K A
Complete the process of
atomization and condensation in
ventur

Complete the dehydration process
in the separator
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14 5 \Venturi characteristics

G-

5.3. X

& AR, BRARCEE; Equipment structure is simple, high dust

removal efficiency
& GRADMIZEAEN; Have the dust removal and ¢ooling effect
& 0.1 umbl B4, Capture the dust above 0. 1um
& SR gk The disadvantage is the large 1088 of resistance



6. Bk stower (RIS AR EE Absorbers and detergents )

» 6.1, T/EE ¥ operational principle

FH RGPV A S R — PR B R 2H 2 (WIS B e B W S o B i R AsdEiballl . = 5k
A B R SR AT A MR ST 2l SR AT S o REBESE RSO AR B 3E AT, 00 28 AR SRR INBOA R Wi 1H 21 <
AL UL . - Ei i el B4 RN Fifb==ikike CH B 242D . The seleative
absorption separation process of one or several kinds of components (albsorbing matter) in
the mixed gas is called absorption.The absorbent and the absortbent involved in the
absorption process are the liquid and gas phase, respectively.With the albsorption process,
the gas phase to liquid phase, liquid phase to gas phase mass transter process Inevitably
occurs.lt is divided into physical absorption (without obvious chemical reaction) and
chemical absorptfion (with obvious chemical reaction).

PR P A R A B KR RG], WG AE TR IIHCI . The acid regeneration device
mainly uses water as an absorbent to absorb the hcl gas in the liquid phase

Bk ¥ R R BRI H C L A I b gt — 2R R AR INHCI R . Use the alkali solution and hcl
reaction in the alkali washing tower to further remove the hcl gas from the gas



6.2. ERHEIEE S Features of the filler tower

. iadvantage :

1. SEMfRIE, EE {4, Simple structure, no complex components

2. GNP, SERIA] DUR 4 L T B 2 Strong adaptability, the filleff can be increased or
reduced according to the purification needs

3. AWM, BEREAL, A RYF. Small airflow resistance, low energy consumption, and
good gas-liquid contact effect

4, H AT TR EER, RS TR i s <41t .  Due to the cooling effect of
washing liquid, the filling tower is suitable for flue gas purification of higher temperature

Hh fidefect :

5. AP ERIRER SR, EHELG L, FEAZNIERSFE K. When the dust concentration in
the flue gas is high, the packing is easy to block, and the packing loss is large during cleaning and

maintenance.



6.3. ERHEpacking tower

PR O TR e A AR B SRR . R SR o
FURLRTTRURK, SRR R T, 7E0R) o i
AR, E R R i EURL I R« R AR 7 ) %
%, BRI E ORI B R, RN R Mk 2— WA L

W IT R A B I EEMME . The iller tower also has a WS HEN: 41—

good catching effect on particle pollutants.In the packing 5—M: 6—HILKH T,
7—HOB: S— XM

I—SPADO;
10— ¥ & 4 1

tower, the filler surface area is very large, washing liquid will
wet the filler surface, in the filling droplet dust, but mainly
through the packing formed by the liquid network, liquid film
for dust particles, so the droplet atomization effect without
high requirements, at the same time to the air-liquid ratio,

filtration wind speed and other operating conditions have

high operating elasticity.




6.4, HEPHEEEE R Filler material
selection principle

& BRI FRAM. BEZZE; Large specific surface area, highemweiding ratio

& R AR RREE, ScdEl H/iMK;  Fillers have a large'fluxand a low
resistance upon gas passage

& HEEIMEFRZE, There is a high mass transfer efficiency,

EelEsbE K, MEREFa%E; Operating flexibility and stable performance

& B EMARNRMNE. HEEE. AEUESERFIRESK; It can meet the special
requirements of corrosion, pollution plugging, thermal sensitivity and so on

& HEES, [FTIERRE. K&; The strength should be high, easy to facilitate the
disassembly of the tower, maintenance

& r#%{%BE. price moderate

4
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7. HzhtaEENl.automatic packaging unit
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3. BB A% E FHCLK)F45Equilibrium of hel in the acid regeneration
apparatus

erative acid 99.5 %

=  Lh
oxide powder 0.09 %

\/

Ui explain : C-EA M FITE AR, Zadt Nk e A5 HThe cl-is either recycled to form regenerative acid or into
iron powder or the environment . K F NEZ ot i, @ i 202k & frEnter the iron powder affects the quality
of iron powder, and then affect the price of iron powder ; FEAIIEH, NV5HHEE, 58 %%EE HARFInto the |
environment, the environment pollution, and inconsistent with the purpose of the construction device . Kt [FICR &

%, MU RERRIZ />, 3 E B AR RHEBEE IR RIE. Therefore, the recovery rate is not only the amount of
hydrochloric acid recovered, but also the guarantee of environmental protection emission indicators
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B 75 1L R AR SUE E A X L A Pho ompared before and after
p———Huangshishanli force acid rege ition and transformation

2019-3-7 17:04




& Huangshi shanli force pickl
transformation
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TN A R IR & BiBaosteel Huangshi test

report form
K- BREEFEFHSE (2226 HORSKNE R

R R HEE % HOE SR | B (O) {;n:’%‘ ,rﬂlqu/fdfzr ﬁ)’l@?{—
(m/s) - (Nm'/h) (mg/m) (kg/h)
36 3266 14.39 0. 047

BGFQ170725G101 11.3 1.5 9.2

BGFQ170725G102 11 1.1 9.3 37 2303 12.60 0.029

BGFQ170725G103 11, 1, 9 9.5

37 3983 12.05 0. 048

[ 3 v iy | o | R
(UE/IID M‘%: (kg/ f 'l)

0.02
BGFQ170725G105 1.1

L_?GFQITO?EﬁGlOG 1.9

2303 6. 35

3983
) 10. 60




. REAEEIEITH
of the acid regenerafi

JOperation cost
on unif

1. MRAEEEEIEITOMFEMHNE RN RA) LhriziT 9. 146 operation

condition of the acid regeneration device is known for /the actual operation

cost of a large steel mill in China

2. BRHAEAEE e /I LAT500L/hoN il .

device was exemplified at 75001 / h

3. LU T BR BRI 1T6700h/ S T 115

The capacity of the acid regeneration

Calculate at 6700h / year

4, JREFRERES TIRE120g/1, ZHCIHKE200g/1. The waste iron hydrochloride

concentration was 120g / 1 and the hcl concentration was 200g / 1.



1 Y4
J( (m3) | (i) | FEEEE (m3) T8 (m3)
— 45000 | 5562 8.09 0.12
i, 80000 | 11712 6. 83 0.15
— 42000 | 6086 6. 90 0,14
S | 167000 | 23359 7.15 - 0.14
Ria 3
5 BA Chm) “H Ch) 2 3
AL | & | B [MEE] Fk | mEn | e [ me | e [Baa] ga [west &9 [sogm
—% | 91 433 g5 0 0 0 0 550 476 1635 445 445 1190 | 264. 46
—% | 103 | 354 81 168 50 4 10 1212 | 779 | 2761 437 937 1824 | 228.00
=) 66 407 84 0 0 0 4 316 345 1222 487 487 735 | 175.04
B | 260 | 1194 | 250 | 168 50 4 14 2078 | 1600 | 5618 | 1869 | 1869 | 3749 |224.51
i E R oo SRR
i |KERE BA (Fst) =l (F7) AbE 3
(ma) | AT | &4 | #4R | AEE | Sk | mEa | ¥4 | A | g [mEkasH gy [Wssit] &8 [ s5okm
— | 45000 | 91 217 85 0 0 0 0 440 413 1246 445 445 801 177.90
—_% 80000 103 177 81 168 H0 4 10 a70 709 2272 937 937 1335 166. 83
=1 | 42000 66 204 84 0 0 0 4 253 275 485 487 487 398 94. 87
&) | 167000] 260 h97 250 168 50 4 14 1662 1397 4402 1869 1869 2534 151. 72
v EREGEE
5 BN (L) =i (78D b3 %
CLAT &6 | GR [MER] Bk | mha | o | $6IE | R [RAAH] B4 [Kaoci| 49 |SoEk
—% | 197 | 515 | 144 0 0 0 0 630 413 1899 332 332 1567 | 345.99
—% 282 424 95 418 78 4 11 1313 709 3334 055 955 2379 312. 52
B 479 939 239 418 78 4 11 1943 1122 5233 1287 1287 3946 325. 00

E: REREREK, B, .

ek 9% & thaw, B9 & H20%, BRI RIS & ELT8%.




Fr
sequence
number i H 22 FRproject name H{Enumerical value | B4/ unit 2
L/H

A4 7= RE Ficapacity 7500
B E K 1 &
BRI 4MGas name BA B mixed gas
PR AMEGas calorific value 2000 KCAL/Nm3
TRA S mixed gas 0.4028 jtyuan/Nm3 S SRR AS
B {1 The price of electricity 0.6638 JEyuan/kWh
7 Tlk#rKIndustrial new water 5 tyuan/m3
L5 K Life water 5 sEyvan/m3
fEH K circulation water 05 styuan/ m3 A y;':v[ K /__‘ B o | I o
i £ 7k desalted water o | v o —L Ijl /j—\‘ -1 I I n g
E i /KRinse Water 05 seyuan/ m3

{ ] { ]
o o condifions
JE4i %< compressed air

0.09 Jtyuan/Nm3
A i
Z/Anitrogen 0.21 Jtyuan/Nm3

7
NaOHfH i 3 Jtyuan/kg

K K 4 FE 2% Waste water

freatment price 25 Jtyuan/ m3
; A 5% #Land lease fee 5 gseg‘:e;efggusond yvan/m
ditthicover an area of 243 Bmu K O 56 g8 CK) 29
HiR i #New acid price 330 Jtyuan/m3
ALK % Price of iron oxide
powder 1300 Jtyuan/iiton
¥ total investment Ji7tten thousand yuan
AR E T 1A 4L % 75 JiJt HEAE B I H B2 2 5 /3177 PR R i 35 10
i e B 150 7376 SR 2 U P R 22 05 /3L 5 IR 20




5 M Elraw material

W<gas Nm3
NHTITRE

Hielectricity kWh
fii th7k desalted water fiton
¥k K Rinse Water fiton

B g UK K Lk 7K Domestic

water and industrial water IHiton
122 < Instrument air Nm3
NaOH kg

Al %ikwaste water I

2700

450

3.75
3.75

525

24.75
0.75

JERHEFE/M T
JRERIEFE (JT/ILTT R cost (yuan/m3)

& /NFhour

18090000

3015000

25125
25125

3517500

165825
5025

B4 (Ftyvan)

¥0.40

¥0.66

¥20.00
¥0.50

¥5.00

¥0.09

¥3.00
¥25.00

FRA

(igtten thousand
yuan
)

¥728.70

¥200.14

¥50.25
¥1.26

¥31.66

¥49.75

¥12.56

¥1,074.31

¥213.79 Jtyuan/m3



Ui H %%

AR/

TH=ZER I (41k/E) working and

e
stop costs 1/ ¥20.64 ¥82.57 ¥82.57

B M b %% Wages and - 3
surchorges

1E 5 4k 37 F13E FE 1R 2% F Normal /i Jt ten
maintenance and thousand ¥75.00
consumables yuan

i ot ten
Igﬁ%ﬁﬁj\)ﬂMaln

¥80,000.00 ¥104.00

Ji gt ten
£ 7 Hselling expenses thousand ¥10.00
yuan

i ot ten
I hE thousand ¥20.00

yuan

i ot ten
3 A 55 3% thousand ¥7.30

yuan

i gt ten
EillE! thousand ¥180.00
yuan

/Nt ¥651.38
R o/ KRER) cast yuan/m3 ¥129.63 Jtyuan/m3



BATHRA G Ji7G

¥1,725.69

BT RRIEFE AT Go/ALT R

7= i

Fe AHER A BN A

1.2525 8391.75

7.5 50250

NS

#3E: 1. SR BRRNAEF ST HE; MrixiR130070/MitH5

MO (E) a1

¥1,300.00 ¥1,090.93
¥191.61 ¥962.85

¥2,053.78

2, BARMEBHTBRMBITETR, RIS K330/ it 5.

BHAERUE=FRINH X 18%+30%

FEHIH: TO/AL05RIR

¥408.71 Jt/m3




RENHIBT, REBENEHEARE TR, KEBIENRREARE.
(KT 50% N FE45F 2= 55147, 7548 N X AN H5 2 3¢ H

(RS HAE (370 e (o6 It %€ 9% H [ 5 9 H Al CHE)
100% ¥1,027.33 ¥2,053.78 568.8043 ¥82.57 ¥375.07
?0% ¥990.79 ¥1,848.40 568.8043 ¥82.57 ¥206.23
80% ¥954.25 ¥1,643.03 568.8043 ¥82.57 ¥37.40
70% ¥917.71 ¥1,437.65 568.8043 ¥82.57 ¥-131.44
60% ¥881.17 ¥1,232.27 568.8043 ¥82.57 ¥-300.28
50% ¥844.63 ¥1,026.89 568.8043 ¥82.57 ¥-469.12
40% ¥808.10 ¥821.51 568.8043 ¥82.57 ¥-637.96

30% ¥771.56 ¥616.13 568.8043 ¥82.57 ¥-806.80




HEYIHBRIER AR 574, JERRERAEUE %

F5 HRAEI TR HAE (J370) FE o) It %€ 9% H [ 5 9 H FE (F578)
¥996.66 ¥1,992.48 568.8043 ¥82.57 ¥ 344.4330
¥920.00 ¥1,839.21 568.8043 ¥82.57 ¥ 267.8321
¥843.33 ¥1,685.94 568.8043 ¥103.22 ¥ 170.5877
¥766.66 ¥1,632.67 568.8043 ¥144.50 ¥ 52.6997
¥690.00 ¥1,379.41 568.8043 ¥206.44 ¥-85.8317
¥613.33 ¥1,226.14 568.8043 ¥289.01 ¥ -245.0067

¥460.00 ¥919.60 568.8043 ¥516.09 ¥ -625.2874

¥383.33 ¥766.34 568.8043 ¥660.59 ¥-846.3931
¥306.67 ¥613.07 568.8043 ¥825.74 ¥-1088.1423
¥230.00 ¥459.80 568.8043 ¥1,011.53 ¥-1350.5351
¥153.33 ¥306.53 568.8043 ¥1,217.97 ¥-1633.5713

¥76.67 ¥153.27 568.8043 ¥1,445.05 ¥-1937.2511

¥0.00 ¥0.00 568.8043

¥536.67 ¥1,072.87 568.8043 ¥392.23 Y-424.8253
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1.25325

1.146

1.03875

0.9315

0.825

0.71775

0.6105

0.50325

8396.775

7678.2

6959.625

6241.05

55627.5

4808.925

4090.35

3371.775

¥ 1091.5807

Y 998.166

¥904.7512

¥ 811.3365

¥718.575

¥ 625.1602

¥ 531.7455

Y 438.3307

SR BB T
REBEHD

¥ 9.3414
¥ 9.3414

¥ 9.3414

¥ 9.3414

¥ 9.3414

¥9.3414
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