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Hebei Leheng Energy Saving Equipment Co. LTD
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2nd Industrial Road East, Chaobai River Industrial Zone,
DaChang,Hebei Province P.C: 065300
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TEL:0316-7788168 FAX:0316-7788178
E-mail: sales@lhequip.cn

Energy-saving evaporation
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aetEikiz MVR steam compressor and system supplier

MTEN%S, RADRE, RABPEFTRE, HNBABENBRETHE, Rik2Es 01/02

i;ﬁﬂ.ﬁ o LeHeng
: . . i i Energy Saving
With the process as the guide, technology as the guarantee, we will do research about the produ-ction process of client; suggest Equipment

proper solutions according to the customer specific needs.

&t RIERE, SRENEERBRS S,

On sale Provide timely and high quality technical proposals with reasonable equipment configuration.

A b ou t u S RERE. EHIRERA. BE. RSN KELNSRS, RESAREE, HNEF

&& N

After sale Provide timely maintenance service,inspection service and trouble shooting service,Stock spare partsforfast delivery,to satisfy the
urgentneeds from clients.
L RIETEEIRE B RABRRE—R T AEIFMVR (Mechnical Vapor Recompression, HIZSBE L) & Hebei Leheng Energy Saving Equipment Co.,LTD. The company is committed to research and development, design, manufacturing, installation and commissioning of professional
0000 B Z o R AL RN R SRR S 18t Sl SRS R AR e, MVR (mechanical vapor recompression technology) evaporation crystallization system, turbo machinery and the heat recovery system.
I 2d3tEsl In 2018, Leheng was honored as one of the top ten high-quality supplier equipment in cobalt and lithium industry chain of China, Hebei high-tech enterprise,specialized and
40000 75K F5£2018F ERE L EA B BREN IS HED . U b E S A S At Btk adeE R cutting-edge minor enterprises in Hebei Province, science and technology-oriented minor enterprises in Hebei Province, and Langfang Science and Technology Award, and also
Rl ERYTERI S R AR S s 2 FRGEISE TS T SR E AT, B e & R heldindustrial enterprises in Hebei Province. R&D institution certificate, Langfang City Efficient Evaporation and Thermal Energy Recovery Technology R&D Center.

ARHAEPOENS,

The factory covers total area of 40000 square meters, which has a single height of 15 meters large assembly workshop of 20000 square meters. Our company located in Dachang
Chaobai River Development Industrial zone, Hebei provice. We are very close to Beijing International airport, very convenient for clients visiting and inspection.

T 5 5HMETR40000F 753K, 8 B ESE1ISKIIAZLEET 520000775 K, EFAILE A BEAF LTI . .
- s Si tablishment, l hold the spirit of "happi d dedicati di tion." Adhere to thi ind dent hand devel t;adheret
20000 IR, B4R AT, SOEEF, |ncecomPanyes a .|s men wea'waysup ol 'esp|r|' of appme?ssan e 'lca ionan |nr‘10va ion 4 ére'o (.ecoreo independen Tesearc anddeve op'men a 'ere (o]

technologicalinnovation as the motive force; combined with the technical authority of evaporation crystallization in China, an excellent technical team has been built to provide the
optimal evaporation system solution for the customer. The company will continue to carry forward the spirit of enterprising and innovation, and contribute to the progress of the

BRESEISKEIAR RIERB BRI, IR SRIF TRFAUL. IR BURIBEH, R ST B TR IO ARG AEN ], 1T advancedequipmentindustryin China.
SE 520000 755K T~ MBI, AEFIRESENRGIRRT . ARG RIHEHEN BRI SR, AT
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LEPENG VR ESERNRESERE

setEiklz MVR steam compressor and system supplier
H-ap o > PRIME CHOICE OF ENERGY
MVR—TIBEISEHIE I  AViNo taUPMENT

MVREZN RIS BIEZERAR (mechanical vapor recompression) BIE#R, RRIAR L RS EH BTSN RSN EHEES, BRRAIZE
REEGEN BN S A ES SR SN EIR MR & R SR EHEE, MTTRITIMNREE R TR — IS T R A,

MVRis short for mechanical vapor Recompression technology. Centrifugal steam compressor is the key product to achieve MVR evaporator application. Centrifugal steam compres-
sorwillcompress the low temperature and low pressure secondary steamto highertemperature and higher pressure, and this can be used again to heat the raw material. Through the
centrifugal compressor, the electric energy is converted into mechanical energy, and the mechanical energy is converted into heat energy.
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Ham A0 KR B HIE EHHEE RS T EK IR T
Food and additives Thebeverage industry High salt chemical wastewater treatment

HEEMERME R =T

PR Tk FE R RIT L AR (AT AL BB BB T
Desalination of sea water Pharmaceuticaland Lithium battery and three - dimensional

andvacuum salt making health productsindustry precursor materialsindustry
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A Technical advantage

o TREATERESBBIMEA PR, SRR, TTRERIRIAE

o ERBER, REEIEE, AT ARSIV A RS

o BRSMERLD, BEZEES, RIERAR

o IZHEHE BHNE

o EEQRIRD, TERHEN

o NWEBENWEESHIEKNNA, AR RMIGERZE FRAEMNNS, ATLURZIREKE “SH UM EERNEEY

e MVRusesecondary steam to heat the raw material, reduce the steam consumption of each tons water evaporation; energy saving performanceis very good

®  Lowerevaporationtemperature, short residence time of raw material, suitable for evaporation and concentration of heat sensitive materials
Smallerfootprint, higher automation degree and lower operation cost

Simple process, easy maintenance

Simple supporting projects and smallinvestment in engineering

®  Muchsuitable for high saline chemical wastewater treatment, can achieve zero liquid discharge (ZLD) and recycle the solids or chemicals inside the wastewater
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aetEkiz MVR steam compressor and system supplier
=T = = LEHENG CENTRIFUGAL STEAM
I ~
REBODINESES YL heeon

EZENEMVREZ D AER M, AR ANEORZ AT, B TR EENEE TECE P AR IRSR. IRTEESS
o

Compressor is the key product for MVR Evaporator system. We adopt centrifugal steam compressor for MVR system. Compared with volumetric compressor, centrifugal compres-
sor have many advantages like wide application, easy maintenance, lower noise and better reliability.

ERRWCMES G ERFER A HER 42 JE I 110 S E 45

=5 pi =

LAWR Y HES XA R £ A

HENG

PEN DN E 53

EHMIZITTBESRENHEIE  relViomeressor

7B 180005 HARAS R E T, HAC SR SRS BINIERSRE LUR R ESE FHIES
T B AR, SRRERMEL FEHIN T IE, AT, BERHICHRE
BERAVERFR,

B HB SN £ = oI TiRT, SRR A TIRIZ, HRIGEH
MBI TRRERNSIER,

o MHRMERHDERE. ME SMEMAKESSMEHRE, FhEd A MBS RS
ﬁ‘ﬁﬁio

o EITMETG2. 5L NE DT, RIS AR T TIRAZERAT 5% THBE MK LIS H
EE,

o B PMRENMTISERZ EEHT 7 IRA R = BATE T EH N,

At a speed of more than 18, 000 rpm, the impeller must be extremely rigid and strong to operate normally at high
speed. Service life of theimpelleris much longer, which is ensured through the most advanced theory, high strength
materials, precise process and strict testing method.

e We design the impeller according to the most advanced aerodynasoftware and all three flow theory, and W N
strengthis tested by ssoftware, whichis to ensure the highest operating strength andthe impeller. [=] I }Bﬁ =]

SEIKO QUALITY
MANUFACTURING

e Material of the impeller is forged by high strength, wearing resistance and high corrosion resistance titanium
alloy, and theimpelleris made by finish-milling through the five axis linkage milling machine.

e Strengthoftheimpelleristested by double-sided morethan G2.5 dynamic balance of and over 15% of operation
speed.

e Each impeller has a strict pre-delivery inspection after production finished, including flaw detection, three

coordinate detectionand so on.

Stk Prossure (Pa)
o004
oo
L0000

A0000-

Eéﬁ*ﬂjﬁfﬂ“ %é}tb COMPRESSOR MONITOR

HESCEEFE RSN EENBBFE. EEN ST DR R RS H T2 E SR BRESN R 2B T MR ST 2P
M7 REE, BdIRESE B E2ENNATURERIP GRS,

Compressor’ s starting, stopping, running, lubricating oil systemonitored by pressure and temperature sensors to ensure safe opcompressor. If abnormal data occurs, the
compressor will protecthrough the ways of alarm or automatic emergency shutdown.
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BEREEORIIERN e SRR ORISR, S

IBRFETUE BN H B SIS R e AR AL S TR B B BRI R IR 1 AT (R 480N T REBERY B EEERHEE, BR T BMBHAEEIEEE. SRS LU AR KM
TERERBI LUK E85% LAt BB MBI AIRARE, BE %, HERESR =, [BEB, MTIPER T BERE. miE EBAE R, 1ol BV BB S E %,
Gearbox Compressor is driven by motor and gearbox. The efficiency of the compressor can be up to 85% by the The compressoradopt high speed synchronous rolling bearing motor dirict drive the impeller, thereis no need for the
precise design of the impeller. It has the features of short supply cycle, compact structure, and fast maintenance and transmission structure, gearbox, and related accessories to reduce the power consumption. The ceramics rolling
soon. bearing has the features of high speed, abrasion resistant, and need a smaller oil cooling system.

EEREREOINESRELENL  ttve conprzscor EEEEBONZESESEN o

SIEE R EE B B E IR A, TR EREH TIR®, MY AT L REE S SRR E N, EEEEEE AT R ERSIREDRS RIEEHRPIFRRNE
=, BB RN EE 4HrER S ERNER S RS, 1, TEESHERE SEBTIAF,.

Directdriven compressor s driven by high speed motor directly, without gearbox. It have advantages of gearbox, and With the increasing popularity of central heating, pipeline booster compressor can overcome the pressure limitation
other features like simple design, convenient maintenance and longer lifetime. ofheatinggas source, flexibly customize the pressure needed, and seamlessly connect the thermal power plantto the

ordinaryindustrial user.
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LEPENG R ESERNRESEAHE

aetEikiz MVR steam compressor and system supplier

Ay L = MVR EVAPORATION
MVR:’-—K\\kéﬂ HA?. \éﬁ CRYSTALLIZATION SYSTEM

EREZWATREDBEA, FUIIZEM SHEK BRI E PR 2@ AR,
Evaporation crystallization is used for clean separation technology and is considered as the most suitable technology in chemical production, salinity wastewater, and lithium
battery material production.

A4S System Features
RZFESER, (R REREK, ZF5%, ZEh, SEFNAE,

Wide range of applications, large heat transfer coefficient, easy to clean, anti-scaling, large crystalline particles,and so on.
EREE Application

° BRI HYE B BHE R,

* EBRTUI A F5E. SCOD. @R AFEFEKREL RS EKME,

o SREMIFARMRIR = oAl R B A R A8, SO E & “FH .

o BRI EYRNETZ AFMBT 2%, ST TIEK EYP5KER “SHE MEEHFEWF A,

e Vacuumsalt production technology, brine well salt making, mineral salt separation of traditional salt industry.

e Suitableforthe production wastewater with high salt, high COD and high boiling pointin chemical plant pharmaceitical intermediates wastewater treatment.

e Concentration, crystallizationand ZLD of Lithium battery and Three-dimensional precursor materials.

®  Supporting membrane reactor, biological treatment and chemical treatment, chemical wastewater, sewage and other biological to achieve "zero liquid discharge" and solid
waste recycling.

F=@mfi%® Product Advantages
ERERRRESREPNZELERTIRENEN L, FEERERERNLT
UK N

RIBREIZK A =, SRRV EREY M, B s BRI FMh
NESFERAEZERIFEXR, RASENT 2RI REime &t

On the basis of heat transfer and evaporation, the evaporation crystallization process should also consider
chemical process.

According to the physical characteristics of different water quality, combined with the basic physical
properties of the small test, through the analysis of the theoretical relationship between thermodynamics
and dynamics of crystallization and the grain size of the product, the most suitable process and equipment
selectionareadopted.

B RIS A

ARSI M Rl B K WA

Z IR R AL

RIEREM RS BRARERN KBRS, RO TERREIETRIREEE, i
TE#ZR IR RT MBI RER,
According to the solubility of different materials and the data of the metastable zone, the optimum concentration

range of the crystallization process is analyzed, and the structure size of the evaporator and the type selection of the
circulating pump are determined.

EERIREIREP, BIESANFENNFIRCE S, It RAZ R E KRR CRE.
REZETZESH, ITH RN, DERIFERRARIE
In the process of crystallization operation, through crystallizing thermodynamics and kinetics theory balance, we

control crystal processing parameters such as nucleation and growth rate, temperature and concentration, control
crystalsize and provide basis for mould selection.

FIESRZE RS, EIEHREE, BF B 098 ;N FRE m, ATHMERIRS A,
FmEERS EERER O TR e RS,
Canachieve continuously evaporation crystallization, strictly control crystal size and facilitate centrifugal separation;

for inorganic salt products, the grain size is uniform and the yield of the product is high. Follow up the centrifuge,
drying, packingand soon.
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Considering the recovery cost of solid salt, it is necessary to crystallize the products with high purity toimprove the recovery value and reduce the operation cost of the wastewater

with various ionic components. Forexample, sodium salt separation system of sodium salt wastewater.

o NaCl
-
. s -
2B ® e -
e
20f
=
= os |
=
E
10
- Na2S04
5 Eroe SEGCER - -
(1] 1 1 1 1 1 1 1 1 1 n.-ﬂ\ o1
20 0 20 40 B0 80 100 120 140 160 Na2804 :

a
5 ph 6r ua as - NACI

B0°C MaCl-Na2S04-H20



Zi5EY RE [
@ENG MVR SRR RS E R (RS 11/12

aetEikiz MVR steam compressor and system supplier

LeHeng
Energy Saving
Equipment

N FAZE(5 APPLICATION AREAS

B th[E]U. BB £ IRERSR A P I R P EUR. BRI A R S R IR RIEB O R A S ELEN

Sodium sulfate evaporation crystallize for lithium carbonate, lithium hydrate production -leheng centrifugal steam compressor

K& SRR IE RN T AR, X5 B R RHR I B R S A BN ER TR A2, A R4S ORE) SRV RBRWIRR T+
BN TRER0, G EIEE, MPUAR, HETER, TEAR TRATIEERFN T 24K, AT 2 <0.02%.

With the continuous warming of the ternary precursor material industry such as lithium batteries, in the process of extracting battery-grade lithium hydroxide and lithium

carbonate from lithium battery waste, evaporative crystallization (concentration) of lithium hydroxide and sodium sulfate has accumulated rich engineering experience. . It has very
mature process experience in equipment selection, material selection, saltindex, and especially salt washing process. Reaching inorganic salt entrained lithium < 0.02%.

SHNE Parameters

MRS BIRESR/UAR Raw material: lithium chloride and Sodium chloride mixture solutions
RE : SU1K520.9%, SALh12.5% Concentration:LiCl-0.9%;NaCl-12.5%

MVR#Z & =:25T/h MVR evaporation capacity: 25T/h

Tt 8°C Boiling Point Elevation: 8°C

[E488F:16°C Compressor temperature rise: 16°C

R 'L EE1.8%, &L EH25% Concentration: LiCl-1.8%; NaCl-25%

W3z & E20T/h Double effect evaporation rater: 20T/h

HRFt:20°C Boiling Point Elevation: 20°C

R HEE 7.5T/h Salt output: 7.5tons/h

BN : WRSEEER B O, Centrifuge type: Double drum piston pusher centrifuge
HEEHRERT:30mx15mx25m System overall dimension: L*W*H: 30*15*25meter

St L === : _'i;" ] = ‘:\__._ _ ‘.'_

g |

il |

e e 'EMH‘»-&—'W;‘W}

s =

FrFF2RmERAEE "% — BRERONESESEN

20,000 metric tons of LiOH production - Leheng steam compressor

AL SENEN T ZHEIETEM RS, A (BR) SEUEUNMRRRE MR NEHRBES L RESR, T
POAREELER Y T RITiAM  BIEmE R RA LIRS R ANER. fa, BRI R SR ERNRIE. Z AR, MR RSEIRIES00
pum (FJ4%) R SRR R, BARN S ET ZEATE WIS R TELR,

The production of lithium hydroxide from spodum ene ore consists of several systems such as sodium sulfate, crude lithium hydroxide, fine (battery grade) lithium hydroxide, and im
purity removal. Leheng is experienced in the production process of battery-grade lithium hydroxide,from the continuous freezing crystallization of Glauber's salt, Glauber's salt
heat dissolved to crystallize the industrial-grade sodium sulfate; to the crude lithium hydroxide evaporation concentration, cooling crystallization, and impurity removal; to the
battery-grade lithium hydroxide redissolution, evaporation concentration, cooling crystallization to obtain the particle size with 500um (controllable) battery-grade lithium
hydroxide crystals.

SHNAE Parameters

% &%:8T/h Evaporation capacity: 8T/h

YIRLRR S | T ERS HRELSE Material composition: Lithium sulfate solution
[T NP Inlet concentration: 38g/L in lithium oxide
SRR : DU SE38g /L fon: 38g/L n lithium oxi
HRERE S L EEi50g/L
EERE:85°C

Outlet concentration: 50g/L
Evaporation temperature:85°C

Compressor type: Leheng centrifugal steam

EgENAL: R ERAEE LR Z S EEN compressor
e Rt 7.5mx 10m x26m Unit layout size (L x W x H): 7.5m x 10m x 26m

BEFES M Energy Consumption

#HRLE T/h Feeding capacity (T/h) 38
ERET/h Evaporation capacity (T/h) 8
= T/h Discharge capacity ( T/h) 30
1E17BYiE hly Operation time ( h/y) 8000
BN 75/kW-h Electricity price (CNY/kW - h) 0.8
ZEME /T Steam price (CN Y/t) 200
AEIKER T/T Cooling w ater price (CN Y/t) 0.1
=HESK MVRZS
E\P/]gig)(l)?aetgsct y\)é%orator
EBFE kW Electricity consumption(kw) 180 420
875 T/h Steam consumption ( T/h) 3.2 0.5
AR T/h Cooling water consumption (T/h) 245 35
/NBYERF /7T Cost per hour(CNY) 808.5 439.5
FAEMIKERR /7T Cost per ton water evaporation (CNY) 101.1 54.9
INITIYERF /7T Cost saving per hour (CNY) 369
FEPNEER /AT Annual cost saving (10000CNY) 295.2
EPHE% Annual saving rate 45.64%

&L MVRRG 7 R MK EBFEL52.5KW, 77563kg, 12 EIK2T. R Z SR MA . REER2 .
Remark: MVR evaporator to evaporate one ton water need 52.5kW electricity, 63kg steam, 2ton cooling water.
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N FAZE( APPLICATION AREAS

FrAnmMEaNEE LSS (RilmE) —i

Albemarel 40,000 metric tons of LiOH production (in Auatralia)

B 2IKEE R T ERHMER B E L (Albemarle)
T B s AR

1% IAIE: ASME, API

RSN AR E=AR

SN Parameters

EEB 25T/

YIRS E B R SR LE, SBHEMRW. BHEERR
HEERE : UE K38iT48g/L

HEPRE : AL ERiT110g/L

EARRRE85°C

EENFER: RIERREE ONESESEN
EENEBHRERT 113mx12.5mx38m

Client:Albemarle
Location: Australia
Certification: ASME, API
Standard: Australia &America

Evaporation capacity: 25T/h

Material composition: Lithium hydroxide solultion

Inlet concentration: 48g/!

Outlet concentration: 110g/L

Evaporation temperature:85°C

Compressor type: Leheng centrifugal steam compressor

Unit layout size (L x W x H): 13m x 12.5m x 38m

= 25
BEFESMT Energy Consumption %ﬁj:’;ﬁect mw

Evaporator Evaporator
HRIE T/h Feeding capacity (T/h) 60 EFE kW Electricity consumption(kw) 350 1154.4
#A&ETh Evaporation capacity (T/h) 25 B#Z5 T/h Steam consumption ( T/h) 112 25
HiklE T/h Discharge capacity ( T/h) 35 AHEIK T/h Cooling water consumption (T/h) 800 60
E{TEYIE hYy Operation time ( h/y) 8000 /NESERFR /7T Cost per hour(CNY) 2600 1429.5
BB 7o/KW - h Electricity price (CNY/kW-h) 0.8 FAEMKER /7T Cost per ton water evaporation (CNY) 104 57.18
ZANE T/T Steam price (CNY/t) 200 INBTINERA 7T Cost saving per hour (CNY) 1170.48
REIKERR TT/T Cooling water price (CNY/t) 0.1 FHYER /AT Annual cost saving (10000CNY) 936.38

FERHHEY Annual saving rate 45.02%

BERAEENHL A TR,

FiE  MVRASAZ L7k FEFEL946kW, Z£5100kg, 12 #17k2.4T,

Remark: MVR evaporator to evaporate one ton water need
46kW electricity,100kg steam, 2.4ton cooling water.

Bt SR EF BT EEFEMNERMEREE, REATNRBSNREARE, EAMVREL LS TE, MiES e B8 kagat
BNAREIREFENEL, A LIERET Bk SR RN SERTR AN, TE500-800pmSEE AN GG LGS, RIETHEISE >
95%7] LURIEL £k 7K BB S 3R <20us/cm, A2 <10ppm.

Battery grade lithium hydroxide is mainly used for the production of cathode materials for lithium batteries. Leheng takes advantage of its own technical advantages and uses the

MV R evaporation crystallization process to continuously produce lithium hydroxide monohydrate system. The crystal size of lithium hydroxide monohydrate can be controlled.
Thecrystals intherange of 500-800 M can be selected and screened effectively. The uniformity of crystal particlesis more than95%, the water conductivity of condensate water

islessthan20s/cm,and the lithium content is lessthan 10 ppm.

SHNEA Parameters

#®A&8:15T/h

YIRS : T BRI R S aE, SERERRM. BHESRR
HRERE : LA I8i165-70g/L

HEERE A K 2i130g/L

FARE85°C

BN e REE O Z T E R
EBEHRBERT:12.65mx12.5mx35m

§E¥E94T Energy Consumption

Evaporation capacity: 15T/h

Material composition: Lithium hydroxide solution

Inlet concentration: 65-70g/L in lithium oxide

Outlet concentration: 130g/L in lithium oxide
Evaporation temperature:85°C

Compressor type: Leheng centrifugal steam compressor

Unit layout size (L x W x H): 12.65m x 12.5m x 35m

=RERGE MVRZ%:

Thriple effect MVR

Evaporator Evaporator
HRIE T/h Feeding capacity (T/h) 36 EBFE kW Electricity consumption(kw) 230 781.4
#EERETh Evaporation capacity (T/h) 15 E#5T/h Steam consumption ( T/h) 8 0.75
HELE T/h Discharge capacity ( T/h) 21 BEIK T/h Cooling water consumption (T/h) 700 50
B{TRIE h/y Operation time (h/y) 8000 NBYERFR /7T Cost per hour(CNY) 1854 780.12
B 7T/kW-h Electricity price (CNY/kW - h) 0.8 FERMKERA /7T Cost per ton water evaporation (CNY) 123.6 52
FISNE TT/T Steam price (CNY/t) 200 INESTSEYEEA /7T Cost saving per hour (CNY) 1073.9
REKEB /T Cooling water price (CNY/t) 0.1 ETANER /AT Annual cost saving (10000CNY) 859.1

ETHEY Annual saving rate 57.92%

FEMVREGZ R MK BFELI52KW, 77550kg, 12 E17K3.3T BZEFHRQ N RS AN,
Remark: MVR evaporator to evaporate one ton water need 52kW electricity, 50kg steam, 3.3toncooling water.

(include the cooling of steam compressor oil and non-condensable gas)
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N FAZE( APPLICATION AREAS W FAZE(5| APPLICATION AREAS

BF=maRfRaES R ERRERAR-KRERORESESEN mEL =1 (RK) SURERLER-RRERORES[ESEN

Mother liquor evaporation crystallization system used for ternary precursor deamination Ammonium chloride evaporation crystallizer for lithium industry-leheng centrifugal steam compressor

e
L]

=RiRAREEREEEIFF A EWOEETR, KFEERENTEEK, F B2 SRR, IBXLEE K BMEIEK SHR, BN R BEE ERMAIN AT SR, RIEEEFSEREFETEALERSNERAERR T EFENEN, NgH R MR E
BAGREIHOTE, TANENE T ER — R TV ERRIATE, ToR SHER. LR K IR AT EMF IRoh. FREE, REEAMVRELRERTZ BERBANT ZEL, AT 2 RAERE PR3 BIFLE R HERE R

LG HEE (EIETA B R BUK TR BEETR) , GinEii A Bk A EE,

FIRETNEE ™ RAER LUATI9 7% L, EEENI<0.5ppm, Co<0.5ppm, Mn<0.5ppm, E7KZE<0.5%, 12 BKEAVE, BEES Description: With the development of lithium battery industry, ternary precursorindustry continues to heat up. Leheng has accumulated rich experience in evaporative crystalliza-

tion of ammonium chloride in the production process, and has very mature process experience in equipment selection and material selection.

10ps/cm; BSHBR AN LR ERE B HBENETF10mg/m?,

A large amount of inorganic salt wastewater, mainly sodium sulfate, will be produced in the process of recycling and recovery of mother liquor after deamination of ternary
precursor. To treat these wastewater to achieve "zero liquid discharge" of wastewater, that is, condensate should meet the discharge standard, inorganic salt should meet the
national industrial salt standard II, and there is no tail gas emission. MVR evaporation crystallization process is used to crystallize salt (including preheating, evaporation,

dehydratif)ﬁ, dlrying, p?ckaging, anfi other proF:esses), the pre-treatment includes oil removal, macromoleculalt substance removal, and the after—treatment‘include distilled :‘%%ﬂﬁiﬁ Parameters
water purification device. After drying, the purity of crystallized salt can reach more than97%, heavy metals Ni < 0.5ppm, Co < 0.5ppm, M n < 0.5ppm, moisture content < = -
0.5%;the conductivity of condensate after purification is lower than 10 ps/cm;the maximum concentration of dustin exhaustemission standard can be less than 10m g/m3. FEKRE:33T/h Evaporation capacity: 33T/h
KIS  EBR D AR ER Main composition: Ammonium chloride
SHNA Parameters REE 1 69%-8% Concentration: 6%-8%
ZEE:8Th Evaporation capacity: 82T/h HERE RRER Outlet concentration: evaporative crystallization
RIS : B HTRER Main composition: Sodium Sulphate ARFt12-14°C Boiling point Elevation:12-14°C
RE  RRREE10%, BHRGRE29%~30% Concentration: raw material 10%, mother liquor 29%~30% [E4EHRF:20°C Compressor temperature rise:20°C
HEERE 45 S 2k Outlet concentration: crystallization FRAIRRE:85°C Evaporation temperature:85°C
SRR 90°C Evaporation temperature:90°C [E4ENNA R RIEERE R LA SR8 Compressor type: Leheng Gearbox centrifugal steam compressor
EgENAR RIS R ORI E B Compressor type: Leheng Gear-box centrifugal steam ompressor HEMBERT:42m x20m x 27m Unit layout size (Lx Wx H): 42m x 20m x 27m
HEEHRERT:23mx31mx38m Unit layout size (L x W x H): 23m x 31m x 38m
=RE 24 =ZHARE MVRZZE
BEFESMT Energy Consumption ';iﬁzljeﬁect mf g BE#ES3M  Energy Consumption Triple effect MVR
Evaporator Evaporator Evaporator Evaporator
HEEZ T/h Feeding capacity (T/h) 92 EBFE kW Electricity consumption(kw) 600 3058 B T/h Feeding capacity (T/h) 35.2 EBFE kW Electricity consumption(kw) 400 1405
#ZKETh Evaporation capacity (T/h) 82 83555 T/h Steam consumption ( T/h) 32.8 25 #EETh Evaporation capacity (T/h) 33 #3755 T/h Steam consumption ( T/h) 14.6 25
HELE T/h Discharge capacity ( T/h) 10 REIKT/h Cooling water consumption (T/h) 2800 180 HELE T/h Discharge capacity ( T/h) 22 2K T/h Cooling water consumption (T/h) 3500 200
JE1TEYIE hly Operation time (h/y) 8000 /\BYERA /7T Cost per hour(CNY) 7320 2964.4 BE{TELE hly Operation time (h/y) 8000 /NS ERF /7T Cost per hour(CNY) 3590 1664
BB 75/kW-h Electricity price (CNY/kw-h) 0.8 ZRMIKEEA /7T Cost per ton water evaporation (CNY) 89.27 36.15 BB 7o/kW-h Electricity price (CNY/kW - h) 0.8 FEAEMKEER /7T Cost per ton water evaporation (CNY) 108.78 49.82
RN TT/T Steam price (CNY/t) 200 NBITIL9ERA /T Cost saving per hour (CNY) 4355.6 SN TT/T Steam price (CNY/t) 200 INTLERR /7T Cost saving per hour (CNY) 1946
R#KEEF 7t/T  Cooling water price (CNY/t) 0.1 FEPNEER /AT Cost saving per year (10000CNY) 3484.48 AHEIKERR T/T Cooling water price (CNY/t) 0.1 FEHYER /AT Cost saving per year (10000CNY) 1556.8
EPHE% Saving efficiency (%) 59.5% FEPHE® Saving efficiency (%) 54%
L MVRARY 7 R MK BB FELY43.3kW, 257532kg, 2 E17K6T FiEMVRAGZE R MK BBF££943.3kW, 77532k, 12 EI7K6T,

Remark: MVR evaporator to evaporate one ton water need 43.4kW electricity, 32kg steam, 6ton cooling water. Remark: MVR evaporator to evaporate one ton water need 43.4kW electricity, 32kg steam, 6ton cooling water.
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SWHESZERER-RREBOLERSEEN (WK

Lithium sulfate continuous crystallizer for lithium battery industry - Leheng double-stage compresser

TREL AR EERAE = E S IERMEIEIR A AV ER IRE T ER USRS NE  RBREN R EE, HEH S B E&K, B TFH
YR ARRE RV IR, R EMERE BT RS Rk BT &,

RIEABEIN TIVEERIFICHI PN A, 55 ASPEN. CFDFITEENIR M, AZE R +HERHKR+TIRERAIRE TZRIE, 7 iMe)
ESEFF R R RS, SRS AN RE0SLOL S&as, BRIMEINIE X/ NS, BE SRR AR EIHE.
BRI E . BE AEFIHREEXNERER,

Nickelsalt, cobalt salt and manganese salt are raw materials for production precursor products of ternary composite cathode materials. Cobalt, nickel and manganese mainly in
the form of chloride and sulfate, which all contain crystal water. Due to the particularity of solubility in its physical properties, need to cool down and crystallize salts with crystal
water. Leheng hasa great wealth of experience of industrial crystallization application, combined with Aspen, CFD and other calculation simulation software, selected the
unique process flow of evaporation + cooling + crystal growth +drying + packaging, so as to achieve continuous production of cobalt chloride, nickel sulfate, cobalt sulfate

andother products. Theimproved Oslo crystallizer was selected to effectively achieve uniform particle size and obvious gradient distribution. The crystallized particle size,
particle uniformity, chromaand purity meet the requirements of relevant national standards.

SHNE Parameters

#EEE:3T/h Evaporation capacity: 3T/h

WIEIRS  E B D AR HAR Main composition: cobalt chloride

RFE :$5150g/L Concentration: cobat 150g/L

BEERE SR HE Outlet concentration: Crystallization

FEARE:T0-75°C Evaporation temperature:70-75°C

EgENA  RIE R O ARS8 Compressor type: Leheng Gear Box centrifugal steam compressor

EEHBERT:15mx 11mx20m Unit layout size (L x W x H): 15m x 11m x 20m

REFESMT  Energy Consumption

MVRE K45 +OSLOESLE &

#ELE T/h Feeding capacity (T/h) 6~10 MVR Evaporative crystallization + OSLO continuous cooling crystallization

EERETh Evaporation capacity (T/h) 3

HEE T/h Discharge capacity ( T/h) 3~7 FBHE KW Electricity consumption(kw) 383
E{T8YiE h/y Operation time (h/y) 7200 875 T/h Steam consumption ( T/h) 0.5
BB 75/kW-h Electricityprice (CNY/kW - h) 0.8 2K T/h Cooling water consumption (T/h) 100
FISMNE TT/T Steam price (CNY/t) 200 INBTERFR /7T Cost per hour(CNY) 416.4
AEIKER 7T/T Cooling water price (CNY/t) 0.1 RARMKER /7T Cost per ton water evaporation (CNY) 138.8

L1 5 A
N 90.105um

B

0.01 0.1 1 10 100 1000
SLAL B HLEE ()

N FHZE( APPLICATION AREAS

MEERREM I RER Sh & R 45 &

Cobatous sulfate evaporation crystallizer for lithium industry
BENB Parameters

YIRS  FRER AR
HREE:26%

WL E:1T/h
EBEMERT:6mx9.8mx11lm

Raw material: cobaltous sulfate solution
Concentration: 26%

Double-effect evaporation capacity: 1T/h
Unit Dimension:L*W*H: 6*9.8*11

MEERREMERER IR A RS &

Sodium sulfate evaporation crystallizer for lithium industry

BENE Parameters

YIRS  PRER SRR
MREE:27%

WERFE LR 1T/h
EEMERT:6mx9.5mx11m

Raw material: cobaltous sulfate solution
Concentration: 26%

Double-effect evaporation capacity:1T/h
Unit Dimension: L"W*H: 6*9.5*11

THERR & - K2/ F0.25mm TRERSRER (A - #11£0.25-0.38mm

HERIRE (A - KIEATF0.50mm

TRERR MK - i120.38-0.50mm
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MVRICTIE7K IR ZRYT  CvstatLization svstem

IRk R
Chemical Wastewater Treatment-leheng centrifugal steam compressor
R TR REAMVRI Z eI B MR NEEE. SCOD. mifh =t Bk IR AR, (R ER/K PRI EHALE, B3R E AR BZ5E90% SBHNE  Parameters
BLEo
Evaporation capacity: 40tons/h

Raw material: Ammonium sulfate wastewater from dye and dyeing industry

XfF = mCOD. LRI, FRRAFE—MEKMET ZRIEK. ERAGERRIREE O A, MR FIESIERE R “—

SE =AY
/,}\'715% o

Concentration: 20~25%
Boiling point elevation(BPE): 12°C

Application conditions: MVR technology can effectively solve the bottleneck problem of wastewater treatment with high salinity, high COD and high boiling point. After treatment,
the effluent can meet the standard of straight discharge, and the utilization rate of recycling is over 90%.

1st effect compressor temperature rise: 15°C,2nd effect compressor temperature rise: 20°C
Evaporation temperature: 85°C

Forwastewater with high salt, high COD, high boiling point rise, simple process with only one method may lead to secondary pollution if not treated well. Crystallization salt output: 14T/h

Compressor type: Centrifugal steam compressor
Centrifuge type: Double drum piston pusher centrifuge
MVREEKZ & FshiE - Wi EUEASCAO

Chemical Wastewater Treatmentleheng centrifugal steam compressor

System overall dimension:L*W*H: 25*20*30meter

TiRFREEAR (Sub-critical Air Oxidation) , TEIIGRFRE FRAZ[EEKPREIMEEEUDIBRE, R NUEEEHENTE
A, RS ENMIREE, PR PRGN, LIn R AR AREMENERS, 2B R, SERNERE R,

Brzm T AR -~ . SHES MVREE
BEFES M Energy Consumption Three effect MVR
Subcritical Oxidation, a kind of technology that uses air to oxpose pollutants in wastewater under subcritical state. Hydroxylmain oxidant in the reaction, high evaporator Evaporator
oxidation potential, organicreact completely. This technology has a wide application prospect that can be applied to petrochemical, pharmaceutical, printing HHE Th Feeding capacity (T/h) 54 A kW Electricity consumption(kw) 1200 2100
and dyeing, fiber, rubber and other industries. ERET/h Evaporation capacity (T/h) 40 #8275 T/h Steam consumption ( T/h) 20 16
HELE T/h Discharge capacity (T/h) 14 REIK T/h Cooling water consumption (T/h) 1350 100
Tk Chemical wastewater i&178¢i8) h/y Operation time (h/y) 8000 BB /7T Cost per hour(CNY) 5095 2010
) ) ) e B T/kW-h Electricity price (rmb/kW.h) 0.8 FEARMKEA /7T Cost per ton water evaporation (CNY) 127.4 50.25
TR (fenton R B2 SEME R MBS B E AR BE B IBEARER) Pretreatment (Fenton reaction, activated carbon treatment, High gravity distillation ERHE /T steam price (rmb/T) 200 e —— Cost saving per hour (CNY) 2085
MVREZ R ZE AL IR bed technology, etc) $HEIKER 7T/T  Cooling water price (rmb/T) 0.1 FEHNER /BT Annual cost saving (L0000CNY) 2468
FEAME (55 MVR evaporation crystallization treatment FEFHE Annual saving rate 60.55%
EARHERR Membrane treatment (reverse osmosis, etc.)

Reaching the Discharge standards
&L IMVRRGZE R MK EBFEL52.5KW, 7540kg, 12 HIK2.5To B F SRS 1. FEER 2 .

Remark: MVR evaporator to evaporate one ton water need 52.5kW electricity, 40kg steam, 2.5ton cooling water.
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ST RLTREKZE LR L R (EREFIA) — BRIEBORESEREN

Albemarel 40,000 metric tons of LiOH production (in Auatralia)

EEFNE FEMESUH-SURNRETHEAR, FERRRE R D B Hi TEIASPENEIN DT M ACL A RIEINEIL D, BT 5
[RIKETSEBOLERYT L , 15 H B2 B A EI90%MYIE 1R, i T RGN =AM EELR, ERES T EF WIS RETIE, XA T 4IE
—RAERINEERAZE,

The Mexico project mainly deals with the mixed inorganic salt solution of potassium chloride and sodium chloride, and the mixed salt crystals need to be separated. Through the

BERBNFIE TRk B RGO E IS ESE

Rubber chemicals Wastewater Treatment-leheng centrifugal steam compressor

AR RAMVRIT T Z R T NS AT T ZE KO IEMERIRIN, /K EIFFI FAZRIA90% L ; R BENHITESAE, ZaE
FRBEE, LI =& AMTHIR.

Application: Implementation of the MVR technology solved the tough challenge of high salt content wastewater treatment, water cycle utilization rate of more than 90%; Using

photoelectric catalysis for waste gas treatment; Comprehensive recycling and utilization of waste residue, the realization of "three wastes" emissions standards.

ASPEN simulation analysis and the proportioning solution simulation experiment analysis, and the comparison with the original water quality experiment results, we have obtained
the design data with a 90% fit. The design also added three-dimensional piping drawings, which effectively guided the customer's on-site installation work, which became an

a Kkr 473

- %k) "% Parameters important technical support for the successful start-up of this project.
# &K 2:30T/h Evaporation capacity: 30tons/h

IR AR BN TS L . FRER S E 7K Raw material: Sodium chloride and sodium sulfate wastewater for rubber chemicals

AR :15% Concentration: 15%

BRIt —T°C, Z312°C
—EGRRF:15°C, Z M E4ERF19°C
A RE:80°C

Z@HEhE 5T/h

ERENAR: B ORISR
BOMAE RO
KEEHERT:24mx13.5m

Boiling point elevation(BPE): 1st effect 7°C, 2nd effect 12°C

1st effect compressor temperature rise: 15°C, 2nd effect compressor temperature rise: 19°C

Evaporation temperature: 80°C

Crystallization salt output: 5tons/h

Compressor type: Centrifugal steam compressor
Centrifuge type: Double drum piston pusher centrifuge

System overall dimension: LxW: 24 x 13.5 meter

: %
#E¥294 Energy Consumption -
evaporator

#EE T/h Feeding capacity (T/h) EBFE kW
Evaporation capacity (T/h) 8255 T/h
Discharge capacity ( T/h) BEIK T/h Cooling water consumption (T/h) 400
Operation time (h/y) Cost per hour(CNY) 3100

BB 7T/kW- h Electricity price (CNY/kW - h) K ERF /7T Cost per ton water evaporation (CNY) 103.3

Electricity consumption(kw) 450
Steam consumption ( T/h) 135

FiE MVRARGZ R IR BB FEL953.3kW, 51Tk, 1R A7K2.5T. EFSEBIB S A RESULAD
Remark: MVR evaporator to evaporate one ton water need 53.3kW electricity, 17kg steam and 2.5ton cooling water

}

W

BANE Parameters

EA2:12.8T/h

YIRIRESY : TR D AL, R

HEBRE :NaCl 17.4%, KCl 12.6%, KCIE{A&F2.3%
HEERE LR UER

EERE80°C

ERENAR: RiEgEEEOREZERE
EEMRBERT:20mx9.3mx32m

#5247 Energy Consumption

Feeding capacity (T/h) 19

Evaporation capacity (T/h) 12.8

Discharge capacity ( T/h) 6.2
&E1T8YE] h/y Operation time (h/y) 8000
B 75/KW - h Electricity price (CNY/kW-h) 0.8

Evaporation capacity: 12.8T/h

Material composition: Sodium Chloride, potassium chloride
Inlet concentration: NaCl 17.4%, KCl 12.6%, solids of KCl 2.3%
Outlet concentration: mixed salt crystallized

Evaporation temperature:80°C

Compressor type: Leheng Gear Box centrifugal steam compressor

Unit layout size (L x W x H): 20m x 9.3m x 32m

Electricity consumption(kw)

Steam consumption ( T/h)
AHEIK T/h Cooling water consumption (T/h)
/NBYERA /7T Cost per hour(CNY)
FERMIKERR /7T Cost per ton water evaporation (CNY)

A MVRARSZ R I/ EBFE S TOKW, 7560k, 12 AN7K3.5T & ZO SRR &1 RS A
Remark: MVR evaporator to evaporate one ton water need 70kW electricity, 60kg steam, 3.5ton cooling water.

=HES

Thriple effect
evaporator

240
5.8
600
1412
110.3
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=gl 25 k& FFl MVR EVAPORATION
MVR%&I&%%?)L*E CONCENTRATION SYSTEM

PEFERAERLG  Eaporation

iEAsEE Application
ERTHH. B W T ETETUAKSENAESR (LN ER) SMZE LR, TEEE S mit. SRR E SRR,

Suitable for the evaporation and concentration of water or organic solvent solution (eg. ethanol) in the industries of traditional Chinese medicine, food, chemical industry and light
industry. Itis especially suitable for the concentration of multi - variety, multi - batch and low viscosity solution.

I{E#%E Main Process

EHREMZERZRTNERIN , EEER TRBEZIRNOR T, U EHaT Rt A M ABUE K, AR RS R R R,
IR R BRI UE L RERSIER, WALERANYIEHEIER, B 2 REEETRABAND B A Z195, AIEEARBBAHRE kS
Ih—LE,

Main characteristics: material liquid is feeding from the top of evaporator; under the action of gravity, it flows down along the wall of the pipe. In this process, the solvent is
continuously evaporated and the solute is thickened, and the concentrate is obtained at the bottom of the heat exchanger.

The falling film evaporator can vaporize the solution with higher concentration, and it is also suitable for the material with larger viscosity. But the thickness of the liquid film is not
easy to be evenly distributed in the heat transfer tube, and the heat transfer coefficient is smaller than that of the rising film evaporator.

FE4¥5 Main Features

o BUBRITRINGARYE], £S5 MR BUK TR X i it

o FERBE(R, AIEHITE45-55°C, FAE RHEL ZHRWES.

o FRRFEEES, WEETEI450-600kg (LISTER ARG
B, ERE. SR E AR AT ECR RIS AR IR E 2R = T
RBENEEREENE, RE-2FE, FENE T UREE
6-103%4,

o  2HHECIPED, 4RECIPERIEMERREE, REMIRE
=, MEITRE . T Ao

e Lowerevaporation temperature; the lowest evaporation temperature can be
controlled at45-55 deg C, no foaming, no running material, high evaporation
efficiency.

e Thereisno cross contact between the fresh steam and the condensate at the
shortest preheating time.

e Final productwith higher concentration and less quantity. Eg. 5ton/h evapora-
tion system can get 450kg~600kg final product. If higher concentration and
viscosity product required, scraper thin film evaporator can be adopted.The
shorter residence time of the productin the evaporator, the minimum residence
time can be reduced to 6-10 minutes according to the production needs.

e Automatic CIP cleaning, shorten CIP cleaning time and cleaning liquid
consumption, equipment precision, complete without residue, no dead angle.

MVR7SRFEIZRIER ST

N FAZE(5l APPLICATION AREAS

IR Bk — R IERE ORE R ESEN
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Chinese medicine formula granule-leheng centrifugal steam compressor

BHNE Parameters

EERE5T/h

YIRS 1 % S, SHORPZGR
REE:1-5%

#RILLE 1 1.01, HAEE 1,15
HEF:1°C

E4ENBF:8°C

ZEKIRE:80°C
RYHHRE0.5-1m*

g SR E RN A ELE
HEBEHBRT:10mx8mx12m

ge¥e# Energy Consumption

Evaporation capacity:5T/h

Raw material:Multi variety and batch of Chinese herbal medicine
Feeding concentration:1-5%

Feeding relative density:1.01, Discharge relative density:1.15
Boiling point elevation (BPE):1°C

Centrifugal compressor temperature rise:8°C

Evaporation temperature:80°C

System holdup:0.5-1m*

Compressor type:High speed direct drive compressor
Evaporator system footprint, L'W*H:10*8*12

WHELR MVRZ %t

[E)\(/); ;E)ol'?a%grea %A\ya%orator
#ELE T/h Feeding capacity (T/h) 5.2 EBFE kW Electricity consumption(kw) 30 136
EKRBET/h Evaporation capacity (T/h) 5 85 T/h Steam consumption ( T/h) 2.8 0.15
HELE T/h Discharge capacity ( T/h) 0.2 AHEIK T/h Cooling water consumption (T/h) 200 30
1E1T8YIE] hly Operation time (h/y) 8000 /NBYERA /7T Cost per hour(CNY) 604 141.8
BB 7t/kW-h Electricity price (CNY/KW - h) 0.8 ZAEMKEER /7T Cost per ton water evaporation (CNY) 120.8 28.36
SN TT/T Steam price (CNY/t) 200 INTINERA /7T Cost saving per hour (CNY) 462.8
RHIKER TT/T  Cooling water price (CNY/t) 0.1 FERHANEE /AT Cost saving per year (L0000CNY) 369.8

FEPHE% Saving efficiency (%) 76.5%

FiE MVRARGF AR MK EBFELI28KW, 257530kg, /2 A7K6T. & A& EEI ML EN. FER 22 E0,
Remark: MVR evaporator to evaporate one ton water need 28kW electricity, 30kg steam, 6ton cooling water.
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=k " AN | MVR EVAPORATION
MVR%&I&%%?&;&QE CONCENTRATION SYSTEM N FAZ2{5] APPLICATION AREAS

ERKEAMVRIRE RS —ERAER ORESRESEN

Ethanol & water dual application MVR concentration system-leheng centrifugal steam compressor

R 25 Rising Film R VRIS KBRS
HIRRIBR S | ti
- vaporation SE PR BT 2 . BRI A R

System type: MVR falling film evaporation system
Application: Ethanol, methylalcohol and water extraction

iEFERE Application

WIBF R BRABERIAK A S 5 L8 FERARARIZE L RS,
N FBRYIA, MERK ZERBRZEENETER. RFFFREK, &
BT At ESYIRELSNE,

BENE Parameters
#58:7.5T/h

Suitable for processing large amount of evaporation and heat sensitive material or Blister solutions YIRS SR ZRENR

with higher viscosity; The system has large liquid holding capacity and is suitable for continuous .
ARE:0.8~2.5%

#EIEEE:0.8~0.9, 1.01; kI EEE 1 1.08~1.2
R RFE 1 7KIR80°C, B2265°C

AYERE 3.5-4.5m°

EENA: REERER ORI ESEN
EBHBERT: 12mxTmx15m

treatment of large quantities of materials.

s . Evaporation capacity: 7.5T/h
TEH#E Main Process ’ et 11

Material composition: Chinese herb medicine
EHREZTTAE R 2R ERERF N, #ENINAE R PR ERiRS 1k, £ Concentration:0.8-2.5%
s, o . RN s, =y TN Inlet relative density: 0.8~0.9, 1.01; Outlet relative density: 1.08~1.2
BFSTENAVE IR LT+ AR L FHIOZSPREED, SHEEE AR L, e sy

SRR e e o s o - Evaporation temperature: 80°C forwater medium, 65°C forethanol
HELIIERBER L, SORBEYED BRNDE, STRURIED EasKED Systemliquid holdup: 3.5-4.5m°

HE, ZORESSNITETRER S H A NEEESE. Compressor type: Leheng centrifugal steam compressor

Unitlayoutsize: L 12m, W 7m,H 15m
The material feed to evaporator from bottom. After entering the heating pipe, the water is rapidly v

vaporized and the generated steam rises at a high speed in the heating pipe. The solution is driven
by rising steam, rising along the wall of the tube, and evaporating in the process. The mixture of
steam and liquid is separated in the separator; the completion liquid is discharged at the bottom of

ap .
the separator, and the secondary steam flow to the centrifugal compressor. ﬁbﬁﬁ*ﬁ' Energy Consumptlon
HELE T/h Feeding capacity (T/h) 8
#k2Th Evaporation capacity (T/h) 75
HEE T/h Discharge capacity ( T/h) 0.5
=176 h/y Operation time (h/y) 8000
B 75/kW-h Electricity price (CNY/KW - h) 0.8
AN /T Steam price (CNY/t) 200
B HIKERA TT/T Cooling water price (CNY/t) 0.1
FE4FS Main Features e MVRZ %
N . - N N T Thriple effect ~ MVR
o WHVRE/, ALAREMZE L, FRLEE, EammhE. AL Evglp?oeraetoﬁc Evaporator
o PIEARERE. KEEERA(0.05-045Pa-s Ik}, BEARTED, SREIRS EBFE KW Electriity consumption(io 50 192
RN N e o S — 8355 T/h Steam consumption ( T/h) 45 0.2
« ERESVRE, BIOTIZES, ST, R TR AT , prion (7
i N FETIEN N . Y P 2EIKT/h Cooling water consumption (T/h) 367 30
o BEGRYSEATIE], FERRIVEEIDILIT, RILUR L SR AR ATIG K, N Cost per hour(CNY) e 974
FEA&KMKERF /75 Cost per ton water evaporation (CNY)  130.2 26.32
o Smallheattransfertemperature difference, can achieve moderate evaporation, suitable for high NS48 /5T Costsaving per hour (CNY) 7793
o viscosity and heat sensitive materials. A A /575 Annual cost saving (10000CNY) 623.4
o Suitable for materials with higher evaporation temperature and higher viscosity (0.05-0.45Pass). EER Annual saving rate 79.8%
TZIE% .

No need steam condenser, simple structure process; continuous operation, safe and reliable.
® Shorter residence time and special structural design can reduce the growth of pollution and
bacteria.
#E: MVRARGZ A M KEBFEL925.TKW, #5530kg, /2 EI7K4T, 14757K6.3T,

Remark: MVR evaporator to evaporate one ton water need 25.7kW electricity,
30kg steam, 2ton cooling water, and 6.3T chilled water.
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IR S RIFIRZ K RYE R G- EEE INELE

Low Temperature Multi Stage falling film evaporation concentration system - international compressor brand

ERT Rt KM E GELE IR, BREE, BREHEMRTE R AR WIS E 8], 18I0 Ml E A= MR R X S HE. ZHE™
m, FEEM, RAGEERXE, IR NRNSHEYRIREITEE  ZEEFEITXL

CIPTE B AR MBI = miE A St 2 B ohiR(E, HES HRg B RiTHl.

Suitable for single product, large batch, continuous production, series material transfer, effectively reduce the residence time of materials in the system, which increase product
recyclingrateand product refining rate. Suitable for polysaccharides and disaccharides product, system temperature controlis critical, effectively improve mobility and clog risk for

high viscosity material .
The CIP online cleaning technology can achieve automatic operation, automatic control of drainage discharging and condensate discharging.

BENE Parameters

#Z K 2:18T/h Evaporation capacity: 18T/h

YIRS E TR R, &/ SEER Material composition: sunflower pectin, with nitric acid
RE:0.7-1.1% Concentration: 0.7-1.1%

HRIEEEE 1.01, HAIEEE 1 1.15 Inlet relative density: 1.01, outlet relative density: 1.15
EERE <60°C Evaporation temperature: <60°C

AGHERE 5-6m® System liquid holdup:5-6m?

EZEHAZT : HOWDEN S s O ELE Compressor type: HOWDEN centrifugal blower
HEEHRERT: 13mx8mx20m Unit layout size: L 13m, W 8m, H 20m

BEFESMT  Energy Consumption

HEE T/h Feeding capacity (T/h) 216
EEE T/ Evaporation capacity (T/h) 18
HElE T/h Discharge capacity ( T/h) 3.6
i=178Y18] h/y Operation time ( h/y) 8000
B 75/kW-h Electricity price (CNY/kW - h) 0.8
A& /T Steam price (CNY/t) 200
BHEIKERR TT/T Cooling water price (CNY/t) 0.1
ARG MVRE:
Thriple effect evaporator MVR Evaporator
EBFE kW Electricity consumption (kw) 150 460
B35 T/h Steam consumption ( T/h) 5 0.5
BHEIK T/h Cooling water consumption (T/h) 360 30
/NESERAR /7T Cost per hour(CNY) 1156 471
FZARMKERA /7T Cost per ton water evaporation (CNY) 64.22 26.2
INSTHAEA /7T Cost saving per hour (CNY) 685
FERHAER /AT Annual cost saving (L0000CNY) 548
FRHHEY Annual saving rate 59.3%

L MVRARSZE R M KEEFEL925.5kW, #7528kg, R HIK2T, SEISEENMHLEL. FEE2S2H,
Remark: MVR evaporator to evaporate one ton water need 25.5kW electricity, 28kg steam, 2ton cooling water,
(include the cooling of steam compressor oil and non-condensable gas)

MERIVEMVR+TVRIARSE R 5t —ECE SMNELEH
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MVR + TVR tobacco extract evaporation system - Howden centrifugal steam compressor

BENE Parameters

# &2 :MVR4.5T/h; TVR0.5T/h
YIRIRR S IR EIRER

HRBREE :6.5-15%

HBEKREE 1 40%-55%

#Z&RBE MVR 53-58°C; TVR 50-54°C
FEZEMAZ 0 KA
EEMRBERT:13.6mx13mx17Tm

Evaporation capacity:MVR 4.5T/h, TVR0.5T/h

Raw material: Tobacco extract

Feeding concentration:6.5-15%

Output concentration: 40-55%

Evaporation temperature:MVR 53-58°C, TVR 50-54°C
Compressor type: Centrifugal steam blower

Evaporator system footprint (Lx W x H):13.6 x 13 x 17 meter

BE¥ESMT Energy Consumption

HFEE T/h Feeding capacity (T/h) 6.3
#FEET/h Evaporation capacity (T/h) 5
HEHE T/h Discharge capacity ( T/h) 1.3
1=178%18] h/y Operation time (h/y) 8000
B 75/kW-h Electricity price (CNY/kW - h) 0.8
AN 7T/T Steam price (CNY/t) 200
B HEIKEEA TT/T Cooling water price (CNY/t) 0.1
=XES MVRASE
Thriple effect  MVR
evaporator Evaporator
EFE KW Electricity consumption(kw) 40 150
825 T/h Steam consumption ( T/h) 32 0.36  (ATVRESIHHE)
AEIK T/h Cooling water consumption (T/h) 251 39
ININERA /7T Cost per hour(CNY) 697.1 195.9
FEAEMKERA /7T Cost per ton water evaporation (CNY)  139.42 39.18
NI TLYERA /7T Cost saving per hour (CNY) 501.2
FERHAER /AT Annual cost saving (10000CNY) 400.96
FRHYKRY Annual saving rate 71.9%

&iE MVRARGZERMIKEBFELI30KW, 5572k, R HIKT.8T, BZSEFENUMSEN. TN,

Remark: MVR evaporator to evaporate one ton water need 30kW electricity 72kg steam and 7.8ton cooling water

(include the cooling of steam compressor oil and non-condensable gas)
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aetEiklz MVR steam compressor and system supplier
/c.l:\ 'l‘E %%*ﬁ i;& 1‘t I:Fl % M V R ,;.3-: ﬁ /% é}zl:, IISIIEEEFGNNGJI’IVORDE\II-AAIBO RATOR

REPIMVRER RF SRR LR T TIZEA REBHHK, W F
I REHFEMAEE L, REN T RHREEDHLURA LA
BERRI LSRR, g In R T A AR U B BRI,

BT, RENEFRRBERR, REESHMAREN, NTZRSE.E81R
I BEERER N A EATF, A LEREERIEMVRER RS,

The installation of traditional MVR evaporator need a large footprint, lots of on-site work and
long installation period, which means the clients who are sensitive to the on-site installation
period and on-site manpower will greatly benifit from the shorter installation period.

Therefor, based on our powerful RD ability, Leheng developed the new modular MVR

evaporation sytem.
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B2 441t 3 25 TRADITIONAL MULTI EFFECT
1%/)[:9)&7-—\ kén == gé}b EVAPORATION CRYSTALLIZATION SYSTEM

N
L4

o BERTEARAGEAENNSRENER, EEERSNASNE

o BRATHKERBRARSRE (GIA06HH. CaCl2%)

o ERTEKMEIRS, KEWMEERBRABRED 7IIEAIEL

o REXMEREEIZRE, RATESMELITZ (IR R 2R,
Ei-pin)

e Suitable for customers with sufficient steam, and the steam with relatively low price;

e Suitableforhigh salt materials with higher boiling point (such as caustic soda, CaCl2, etc.)

e Suitable for materials with many kinds of waste water and large difference in physical property
and need to be treated separately;

e According to the actual conditions, the process route is adjusted, and different multi effect
evaporation processes are adopted

BRERRIEMVRE R R4l Features of Modular MVR Evaporator

o HEREIRIT, T T, el R A

o BEduIHnEN, B TiERitARIARYEE

o RIHELN, HEBTHE

o ITZMiE.gEEid—S Ml

o EREERES R E IR INRE SR8, BT
o THHER, TINRIT TR EAR AL

o>
oo

Modular design, factory pre-installed, shorten the on-site installation cycle
Standardized design, the project engineering design cycleis greatly shortened
Procurement in batches, convenient for operation and maintenance

Process flow and equipment selection are further optimized

Use high-speed direct drive double-stage steam compressor, more energy saving
3D modeling to realize the visualization of design, construction and operation

BENE Parameters

YIRS R AR R

HRE L EH8-10%

=¥ AE 5T/

HmFti12°C

ZEEE=:0.5T/h

BONAR : ENCIRRER O

HEEHRBERT:26mx7Tmx18m
B

Raw material: Sodium chloride waste water
Concentration: 8~10%

Three effect evaporation capacity: 5tons/h

Boiling point elevation: 12°C

Crystallization salt output: 0.5tons/h

Centrifuge type: horizontal screw decanter centrifuge
System overall dimensions, L"W*H: 26*7*18 (2sets)
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svta#iz MVR steam compressor and system supplier
03 ~JL 2 INTEGRATED DESIGN OF
E j:fﬁl%é b%’ﬁ1’t121+ AUTOMATIC CONTROL

MVRIZHIFE R A PLCITHI RS, SRA A ) FST7-15004%H28F1 % 72 F/RCompactLogix R 5 =88, 53 ZEM A, Fl TXMIT R 5z
SRR R T FENEN, BERFARAE, RARELERENE. ST RFRABSFAR THN—RBELEHT
AERER, 2ENEET PRFRABMAITHIES, BEEMALL, EX e, EEEMEEmEFR S B XMmifamhzEszs, 28
Feg LARMEiED, ET S E MG ARG TE R R EIERE,

MVR control program using PLC control system, adopts SIEMENS S7-1500 controller and Rockwell Compact Logix series controller. After years of application, we have accumulated
rich experience in the programming and field debugging of the two series of controllers. It has the advantages of short program development cycle, strong system stability and so
on.In collaboration with Rockwell, we have developed the latest start-up and shutdown fully automatic control program, which is fully used for reference by Rockwell's mature

control concept, whichis more humane, saferand more comprehensive.At the same time, these two brand controller, all equipped with Ethernet communication interface, easy to
communicate with other control systems and data acquisition.

B e
e 1~
AR Ny g&‘:” SR8 MiNL AAR AL
ey . .
Eg Bg T
idng
Erep Ig
BEER
A
e
| ¥ ]

RIEZARS  Leheng cloud service

MVR# & 28 BI= REUR AR 1 FS7-300/S7-1500PLC, £ KHAMNEZRARS7E, EEME—EB T A RN EEMVRERBRF AT
BETEEHIPLCITHIRZ T 127 B SME ST M RIPHUE, (RIER2TRERIETT. H BB EMVRIZH RAE A T2 F IR, ATLUS
MVRIZTTHUE L E I RS 28 & P AT UE RN AE B FHAPPRIN EE IR & T TR AR, Er] UK IIZIZIZR £ FHIhEe. X
BB RSN EERAEFRIRAS &,

The MVR evaporator automatic control system adopts Siemens S7-300/S7-1500PLC. After long-term experience accumulation and improvement, Leheng has a set of self-devel-
oped PLC control programsuitable for MVR evaporator. The program ensures safe and stable operation through various interlocking control and protection mechanisms.And each
MVR control system has a remote transmission module, which can upload MVR operation data to the cloud server. Users can use the office computer or mobile app to view the
device's operating data and status at any time, and also enable remote program upload and download. This provides great convenience for the management and maintenance of
the system.
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RIEERSTEE  Leheng cloud service diagram

o - TREE

I

Y
Stci| PLCR%ZE TARBIRAESR
PLC ‘T )

B ISP (LA R/46)

BEhEFih

I | |&§;,=-=aw§
@ @

@ TR TR RETEE  EHEESR wET Az,

RETRSMR Features of Leheng cloud service

* BRFARENELUNEESTHE IUERDAE BN FHAPPRNEE IR &S THIERRTS.

*  BETITIEPEREENARREERE, RIETRMA LIEE =ARSEE SRR IRE D SRR E,

o [EHENEERIPEIREDIEE, MEIRIETIZ MR AN, HRES IR,

o KILZIE L THPLGERINEE, RIETIZIMA LURIER P BR N IHMEALIRIER, RIEE R A KEIREIET.

e  Youcanaccess the operation data with PC or mobile phone any where and any time.

e |Ifthereisafault in the operation of the equipment, leheng engineers can quickly analyze the cause of the fault through the data monitored by the
cloudservice.

®  Alarmfunction: both of the users and Leheng engineers will receive the operation alarm of the compressor.
®  Byuploadand download PLC programs remotely, Leheng engineers can modify and maintain the program according to the requirements of the user

toensure the stable operation of the system.

LI/ PCIHZIZRE FHlappizizisipl=ARSS
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