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Adhering to the enterprise spirit of minnovation and progression” , "depamu" supercritical fluid equipment

have been at the forefront relying on the excellent team, superior equipment, advanced process, top—ranking
standard, strict management and perfect service, which has then made us the most influential high-tech
enterprises in the industry.
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Supercritical Fluid Equipment Supercritical Fluid Equipment

ﬁﬁllﬁﬁiﬁﬁ&ﬁﬁ Infroduction Of Supercritical Fluid %ﬁmﬂﬂ@lﬁ%ﬂkﬁﬂﬂ%ﬁﬁ Most Common Substances At Supercritical State
) ZEHER(CO.)IRFERESTA9C, EREH7.38MPa
. . - _ ) ZE(CH,CH.OH)IfFiEE243.1°C), IFRES6.17MPa
¥ = = e & T ‘nan —JJE 3 }ﬁ I M Ff rrnl—\-_'u i N
BliEFRt—RIERTARYENBIEFRRESER, T—ENRESEAT, ZEFLGTFSSNRSESES, ik b K(HOIEFIREST4.2°C, REH2213MPa

BESENSAEERR, AEELANRFAGRRR, BE. EASTHRIEFRSMREIABIRFRRAENRTE. BE BT
FREBLIGREEMMEEEDNEEEGED IR ERSHNRAGE D JE 6 R

v

CO2, supeicritical temperature 31.19C and supercritical pressure 7.38MPa
CH3CH20OH, supercritical temperature 243.1C and supercritical pressure 6.17MPa
Generally, supercritical fluid refers to a solvent under supercritical state used for dissolving substances. Under a certain » HO2, superciitical temperature 374.2C and supercritical pressure 22.13MPa
temperature and pressure, this solvent stays at the balance point of gas state and fluid state, the fluid density is the same
as the saturated gas density, and the point where the interface disappears is called the critical point. The state where the
temperature and pressure are higher than the critical point is called the supercritical fluid state. Generally, the fluid when
the temperature exceeds the critical temperature, regardless of whether the pressure or density exceeds the critical value
or not, is also called supercritical fluid.
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Fn:'uﬁﬂm Product Application

B ln R R Supercritical fluid extraction

Bl R AR Supercritical fluid prinfing and dyeing
BIfRRAETIE Supercritical fluid drying

BIfFRRAEET Supercritical fluid washing

8 It 557 1 151 % 1 R kL Supercritical fluid used for preparing ultrafine particle
B R KEFEA Supercritical water oxidation technology

BIERRA e Supercritical fluid chromatography

B AR P A S 5 T Supercritical fluid used in chemical reaction
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Supercritical Fluid Equipment
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F ll:ﬁ':lﬁ.."'—?_'\ Product Characteristics

Hreketl: PLCEREES), RRMRRRT. BUFAERER, RERE. BN, BE. RESEESHAEMER FHER
7E. 112, 7%, TSR EaHEH. i st SFNEEIRES, EEDEEBEAES, EFENHNEsSEES;

y BEGE: SHEE, RARRERT ZREP+O5E;
y FERZERAED. FREFBAREEEOLLALERNRS), HERSMHRERAEE, 178 THRHEE,; BIMETERK,

v v v v Vv

TEEERA, BRETRENFIMAE;

FIR. B8 ATSACO: KBTI, S LiaRE; s BENELSER]; RREREFIAD, AR EREN T LUEDCERSEY
RERRANBD TMEZSCO: 5E;

CO: AR EHERAMSE, BHeelF, ERGHK; REQIRLFSHERERF, FlXCO: REAENRZEARE, TiE
T R, #PAE, EhtE:

CO: EUEMITHEE: 125 T CO: FIFRE, KTITHM;

FISRG: ERINDERE, BRTEBAF-EREERALRHRE RASYTIRIRMAER, AXERTHISRARSHEER;
BIRAERSR. SIARG RSB, NAMES, EREWK;

BashFETEIIEE: ERERTTETE, EWNEHED ERE, BT AT EERE, RSN TREH~85E;

BOmiETRE: SHFER, BFCO: BFESEHEKIRFIFEE. mEXNCO:RSM, MNEKFEE(CO: BN E, FEMEE
REVEHFRE R, ZINsEAI L e @R b2 A,

Intelligent control: PLC intelligent control, color fouch screen display, digital proportional control fechnology, device flow chart, pressure,
temperature, capacity and other important parameters can be set, memorized and stored directly on the touch screen, which can
accomplish remote automatic confrol. Gan combine automatic control and manual control to greatly improve the pressure control
precision and make the extracted components purer.

Overall layout: with rational structure, modular design, convenient installation and maintenance design philosophy;

Extraction kettle quick-opening structure: use the clamp quick-opening structure (extraction equipment above 301), and use pneumnatic or
hydraulic kettle cover, which has saved refilling time; seal material will not swell, and reusable, which has then improved the utilization rate
of the equipment;

Drying and purifying device: which can complete the CO. gas drying and purification process, can automatically activate the scavenger;
which has entrance for trapping agent, used for few substances remaining in the CO:, can be separated from CO: by adding different
trapping agents,

Special pump for CO:: the packing is with high pressure resistance, good sealing performance and long service life. Adopts cooling pump
head and cooling spacer, which has then made the transmission of CO. fluid safer and more reliable and without phase change; with
simple structure, convenient maintenance and high cost-effective;

CO: oxidation and recycling function: improved the utilization efficiency of CO: and achieved zero emission;

Refrigerating system: the indoor and outdoor separation system eliminates the noise and heat generated by the compressor. Energy-effi-
cient heat exchanger has been used, which has greatly reduced the foot space of the refrigerating system.

Heating system: steam and electric heating can be chosen as heating methods, which is with high heating efficiency and long service life;

Automatic isobaric switching function: no isobaric balanced is required for kettle body replacement, the kettle can be changed once
extraction was completed, which not only saves the isobaric balanced time, but also increases the production capacity of the equipment;
Hot flushing function: when the kettle body is isobaric balanced, the temperature of the material basket is very low due fo the depressurization of
CO:, which will severely affect the gasification of CO:., and thereby prolong the time for isobaric balanced [CO: recovery), furthermore
agglomeration reclaiming of materials is very difficult, this function can completely solve such problems.
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Supercritical Fluid Equipment

F :ﬁ:‘l{%ﬁ-g Product Model

DPM  CLJ 25X

3- 3

N

50
-

EDEHEMPa / Pressure MPa
SEEHE / Number of separators
ZEREH 2 / Number of extractors
BAZEIESTL / Volume of a single extractor
#BIls5R / Supercritical
iR EtS / Depamu

?&gﬁﬁﬁﬁﬂﬁﬁ CO: ﬁﬁ%‘& / Supercritical CO:z Extraction Equipment for Experiment

Model
DPMCLJ 0.1 x 1-2/50
DPMCLJ 0.3 x 1-2/50
DPMCLJ 0.5 x 1-2/50
DPMCLJ 1.0 x 1-2/50
DPMCLJ 1.0 x2-2/50
DPMCLJ 5.0 x 1-2/50
DPMCLJ 5.0 x 2-2/50
DPMCLJ 10.0 x2-2/50

DPMCLJ 25.0 x2-2/50

ENERR

Extractor Volume

100ml

300ml

500ml
1L
1L
5L
5L
10L

250

ENEHE

Nurmnber of Exiraciors

NN N

DEEHE
Number of Separators
2

NN NN

ELEH

Pressure

50MPa
50MPa
50MPa
50MPa
50MPa
50MPa
50MPa
50MPa

50MPa

HETHAEE

Combination Function

AR EREEE
Possible Equipment wih Distiation Colurn

AR ERSREE

Possiole Equipment wiih Distilation Column

IR ERSEE

Possiole Equiprmeni with Distilation Colunnn

BB AR

Possible Equiprment with Disfilation Column

PE=tyicts

Possible Equipment with Distilatien Column
Al B

Possible Equipment with Distilatien Column
AR ENE T

Possible Equiprment with Distilation Colurmn
A A B A

Possible Equiprment with Distilation Colurmn

AR EREETE

Possiole Equiprment with Distilation Colurmn

Remarks

ARBEEFERES

Combinaion a5 per Custorner Requiement
AREEFEREAS
Combination as per Custorner Requirement
AiREEFEREAS
Combinaion o5 per Custorner Requiement
AREEFEREAS
Combinaion as per Custorner Requiement
AiREEFEREAS
Combination s per Custorner Requiement
AREEFERAS
Combinaion as per Custorner Requirement
AiREEEREAS
Combinaion s per Custorner Requiement
AiREEFEREAS

Combination as per Custorner Requirement

AiREEFEREAS

Comibination as per Custorner Requirement

E’ﬁ&ﬁ!—%‘f&iﬁllﬁﬁ CO: _-?EH@EIZE‘ / Supercritical CO: Intelligence Test Platform

FENEHE SEEHE
Numnber of Extractors Nurnber of Sepatators
1 2

REES
Model

DPMCLJ 0.5x 1-2/50
DPMCLJ 1.0x1-2/50
DPMCLJ 1.0x2-2/50
DPMCLJ 5+1-2/50
DPMCLJ 5.0 x2-2/50
DPMCLJ10.0+2-2/50

DPMCLJ 10.0 X2-2/50

ZEWMESH

Extractor Volurne

500ml
1L
1L
5L, 1L#&1
5L
10L 21251
10L

NN NN

EDER
Pressure

50MPa
50MPa
50MPa
50MPa
50MPa

50MPa

NN NN

50MPa

AEThEE
Combination Function
FECEEIEE

Possible Equiprnent with Disiilction Colurnn

FIRERGE

Possible Equiprnent with Disiilation Colurnn

AR EE B
Possible Equipment wih Ditlation Golumn

A REEEE
Possible Equioment wih Dsikaion Colurmn

EIEREEGE

Possible Equiprment with Distilafion Colurnn

AR EEEE

Possible Equiprnent wifh Distilation Colurnn

AIREREEE

Possible Equiprnent with Distilafion Colurnn

&iE
Remarks

AREERERES

Cormbination as per Custorner Requirement

AREEARERES

Cormbination as per Custorner Requirement

AREERERES

Cormbination as per Custorner Requirement

AREEARERES

Cormbination as per Custorner Requirement

AREEARRES

Cormbination as per Custorner Requirement

AREEAERES

Cormbination as per Custorner Requirement

AREEARERES

Cormbination as per Custorner Requirement
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Supercritical Fluid Extraction Equipment

tlnFR CO. FiRie®E (SERHIERERE)

Supercritical CO: drying equipment (Complete equipment for aerogel preparation)

REES FRESH FREHE | WITEHE | EHER BitFrERESRERE
Model Capacity of drying | Number of drying Nurmber of Pressure Theorefical annual yield standard
kettle still analytical still aerogel blanket
3 2

DPMCLJ 500x2-2/20 500L 20MPa 1000m?
DPMCLJ 1000x3-3/20 1000L 3 2 20MPa 2000 m*
DPMCLJ 1500x3-2/20 1500L 3 2 20MPa 3000 m*
DPMCLJ2000x3-3/20 2000L 3 2 20MPa 4000 m*
DPMCLJ 2000 x6-2/202 2000L 6 2 20MPa 8000 m*
DPMCLJ2600x3-2/20 2600L 3 2 20MPa 5000 m*
DPMCLJ2600x6-2/20 2600L 6 2 20MPa 10000 m*

BlinRZETRLE (SHRRHIENERE)

Supercritical ethanol drying equipment (Complete equipment for aerogel preparation)

TEEER | TIREHE | BHSHE | EHFER BECFrSmESHEERE

P e YO | TSR VN | e | e T ger bkt
DPMCLJ370x15/20 370L 15 3 20MPa 1000m*
DPMCLJ370x30/20 370L 30 6 20MPa 2000m*
DPMCLJB00X15120 600L 15 3 20MPa 1500m®
DPMCLJB00X30/20 600L 30 6 20MPa 3000m*
DPMCLJ 1000x15/20 1000L 15 3 20MPa 2000m®
DPMCLJ1000x30/20 1000L 30 6 20MPa 4000m*
DPMCLJ1500x15/20 1500L 15 3 20MPa 3000m:®
DPMCLJ1500x30/20 15001 30 6 20MPa 6000m*
DPMCLJ2000x15/20 2000L 15 3 20MPa 5000m"
DPMCLJ2000x15/20 2000L 30 3 20MPa 10000m’

www.depamu.com
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Supercritical fluid extraction

ﬁﬁ”ﬁﬁ CO: ':Fiitiﬂ'ﬁ / Supercritical CO; PilotPressure Equipment

Model Volume Of Extraction Vessel | Number of Extractors Number of Separators Pressure Combination Function Remarks
25L 2 2

DPMCLJ 25.0x2-2/50 BOMPE |y oiiitte | JEEESEREs
DPMCLJ 25.0x3-2/50 250 3 2 S N o B
DPMCLJ300x2-2/40 30L 2 2 AOMPE |y R e REBPERAS
DPMCLJ 300x2-2/50 30L 2 2 T D L R I a2 L G
DPMCLJ 300x3-2/50 30L 3 2 BOMPE |ttt | R

I}Lk{iaﬁﬁllﬁﬁl CO: Eﬂﬂiﬁ% / Industrial Supercritical CO: Extraction Equipment

REBS FEEVERA ENEHE SEEYE EHER &iE
Model Exiractor Volume Number of Exiactors Numnber of Separators Pressure Remarks
DPMCU 50x2-2/40 251 2 2 40MPa P55 Lo O
DPMCLJ 50x3-3/40 251 3 3 40MPa PO ool B L P
DPMCLJ 100%2-2/40 50L 2 2 40MPa e et
DPMCLJ 100%3-3/40 50L 3 3 40MPa BN i i
DPMCLJ 300x2-2/32 100L 2 2 32MPa e
DPMCLJ 300x3-3/32 100L 3 3 32MPa cora R R
DPMCLJ 600 2-2/32 300L 2 2 32MPa cmﬂffpﬁ'ﬁﬁﬂfmm
DPMCLJ 600x3-3/32 300L 3 3 32MPa IO ci o O
DPMCLJ 1000x2-2/32 600L 2 2 32MPa e e
DPMCLJ 1000x3-3/32 600L 3 3 32MPa PO .t =
DPMCLJ 1500x2-2/32 1000L 2 2 32MPa PO Lot SO
DPMGCLJ 1500x3-3/32 1000L 3 3 32MPa Lot
DPMGLJ 2000x2-2/32 1500L 2 2 32MPa e
DPMCLJ2000x3-3/32 1500L 3 3 22MPa e

10 [
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Supercritical Fluid Extraction Equipment Supercritical Fluid Exfraction Equipment

/o BB fA : : ” : : .

E”mﬁ:ﬁﬁsﬁﬂﬂmﬁ Introduction To Supercritical Fluid Extraction E“Eﬂ CO: :ﬁﬁﬁﬂﬁﬁ*@i Fﬁ / Application of superciiical CO: fluid extraction fechnology
RIFA4TIE / Field | RzFA2E%! / Category

Bl RR A ENEER & eHYIBRERRAR, EFRSFE (supercritical fluid extraction ), 2 THES
HINSHRAR . SFERESRNFRBHNEHTIEAERES—F, AFEIRRCOMENENN, KERSERYENS 1. BAEZHIRAREY Ex“”adfon"f Oils & Fats substances
B B 4. CO.ERE. TF. ENMIOHRIER, BInHRCO.AEXLISMET AR, wARNE®gN, EEKHAE, o 2. EfEEFIRE Extraction of flavors and fragrances
sREREEHERYRZS, BREEER, BEERY. A88K. AXA. BE. £5. THESRERA. EBIGR ATk 3. EVIRRAGRIAR B RS ROFRER  Extraction of Animals&Plants Fat or Fat-soluble ingredients
CO: A, HERWYRBIREES, FFBRENTHY, FLETRELWEME, FLBKRCO. ERREL Food Industry 4. EREY Extraction of piant alkaloid
B, FIbEBIRFRCO. ZERESIES THEY. B85, AU RNEWERREFILML. 5. RRE&RIEN Extraction of food colouring

6. [RE. e, BHESTIIEEREH AR Deodorization, decoloration, deacidification and organic solvent deprivation
Supercritical fluid extraction is the most advanced physical extraction technology in the world, abbreviated as SFE, which 25Tl 1. R R A IS LAY Exdraction of volatile oil and essential oil from Chinese herbal medicine
is a high and new technology emerging in modern chemical engineering separation. SFE combines traditional distillation " ) 2. PEZEYIRATHEET Extraction of plant alkaloid from Chinese herbal medicine
) . o " : Pharmaceuticals ) )

and organic solvent extraction, and utilizes the excellent solvent power of supercritical CO:to effectively separate, extract, Industry 3. EEEZERIIRAL Extraction of flavonoid
and purify the matrix and extract. CO:z is one kind of fluid that is safe, non—toxic and inexpensive. Supercritical CO2 has 4. BEHEIREE Extraction of saponins
similar gas diffusion coefficient, liquid dissolving capacity, zero surface tension, and can quickly penetrate into solid . ] . o
materials to extract the essence, which is high efficient, not easily to be oxidized, pure natural, stable, non-toxic, e Lert il 1. RIMEMIEEH Essential oilin natural plants

non—chemical pollution and other characteristics. During the extraction by supercritical CO:z, the extracted material can be Cosmetics Industry | 2. XA RAVREL Extraction of natural pigment

separated out by reducing the pressure or raising the temperature, not needed to repeat extraction operations, therefore,
the supercritical CO:2 extraction process is simple. Thus, supercritical CO2 extraction is particularly suitable for the
extraction and purification of biology, food, caosmetics and drugs.

EHEE@?%EWEHRIEEE / Supercritical Fluid Extraction Process

<«
Exhaust gas tank
Compressor - i
> 4
CO: pump Extractor 1 Extractor 2 Extractor 3
heater ' . . ¢ T
heater

Oulter storage tank — i
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Supercritical CO, Fluid Dyeing Equipment

HBIRF CO. RIKRENEIRIE supercitical CO: Fluid Dyeing Principles

BliA SRR FA—MFTETKFERA, BEALREER, QRMER LT, FEENUYF, T2RE
. FHRL TSR RETESMER, TRMEFEYE, EERNEBENF IR, —StRREETSEREE
EMEHIRFRED, ARBIMARHRIIEFREE, ESURREARBIRFIRE, REHATSCENRRR
HESR, SREATSERER, TERMASHBIERCO. BEETHRNNRESES, BRI NHEYAS, £
NREIRE. TREHEBIRFRCO: WIIEEMY, ECO: MAEHFAENRER, BMERRRARHSCO: RIESTE, &
FHBAESBEED, CO. TS, BiSES SR RIAMHS T — MEHMER.

As one kind of new anhydrous dyeing technology, supercritical CO: dyeing is with the characteristic of high dyeing speed,

good level dyeing and transfection, good reproducibility of dyeing, short process flow, zero emission, no pollution, dyes can

be reused without additives, which has demonstrated quite obvious prospect of industrialization. The CO:fluid is pressur—

ized to the critical pressure by the high—pressure plunger pump, and then warmed up to the critical temperature by the

preheater, which will then make the CO:liquid reaches the supercritical state, and then enter a dyes kettle preloaded with

dye so as to get contact with the dye and dissolve fully. When the supercritical CO: with dye ingredients passing through

the dyeing kettle filled with textiles, it will make the dye entering into the interior of the textiles so as to achieve the dyeing

process.After completion, the working conditions of the supercritical CO: are changed and the solubility of the CO; fluid is

reduced. Then the incompletely dyed dye is separated from the CO:fluid, so the dye is left in the separation kettle. The CO:z
is completely vaporized and is condensed into a liquid by the condenser for the next cycle.

ﬁ”ﬁﬁ COz IﬁﬁEﬂﬂ?ﬁ*%ﬁ Characteristics Of Supercritical CO: Fluid Dyeing Technology

b BIRRCO: EREMIBATEK, HIEEREIRESKGEREE, Frl eI ESENER, AT AEAIAT
100%, BFHRMEIFY, KATATHIR, 2—HBHATEMRINBRBHEA.

» BIFFRCOLIRENNMMEHS, Mo, REEETRE, BitFEERERLUARIAREEER,
p BIaFRCOERKANTZEN T, SHAREENRPITEE.

» BIGFRCO: EREABRERRERAEE TRALZNZXR AR TRIRE, AENI2ERE, TFDS. BT
TZ LRSS, 2RISR HERT 24235,

} No water is required for the whole process of supercritical CO: dyeing, which has completely solved the problem of
sewage treatment in dyeing enterprises. The dyes can be recycled, and the utilization rate of the dyes can reach 100%.
No auxiliaries are added, which has saved resources greatly, and it is one kind of high—tech technology which is
energy—efficient and environmentally—friendly.

p The fabric after dyeing with supercritical CO:is bright with no color losing. Color fastness and soaping fastness friction
of materials can reach 4 or even 5 degrees.

) The process reproducibility of the supercritical CO: dyeing technology is good, and there is no color difference for
several batches of fabrics after dyeing.

) Compared with traditional dyeing technology, supercritical CO:dyeing technology eliminates multiple rinsing and drying
process of traditional process which is time—consuming, therefore, the required process time is shorter and processes
is fewer. Due to characteristics of the process, all dyeing processes are 3—-5 times shorter than traditional processes.

www.depamu.com
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Supercritical CO; Fluid Dyeing Equipment

HBIGFR CO2 iAREDEE AR Application Of Superciitical CO: Fluid Dyeing Technology

BRifAFFRN, BIfFHCO: RANBMSHSMAEUNRETE, REIRTHE. BT E, ROGT4E. BRI
FHENIREIRERITAINR . MIARAFEWNR. I, FEF), NERRELIKHEERY, ETHBBEBIRFRCO. RiEf,
FRLATIELIEBIRFRCO. MMM ERREN R, AMENKATERECRETNIE, BRIERINEEANRARTHAINE,
Serlogts, thRTLASEINALRE R (A% kst .

Current research indicates that supercritical CO:fluid dyeing can achieve good results in various synthetic fibers (such as
polyester fibers, polyamide fibers, elastic fibers, polyethylene fibers and polypropylene fibers). However, since the
water—soluble dyes, which cannot be dissolved in supercritical CO: fluid are commonly used for natural fibers (cotton,
fibre, wool and etc.), therefore, supercritical CO: fluid cannot be used as dyeing media. Therefore, it is necessary to
pretreat the natural fiber dyeing. At present, modification of natural fibers, modification of dyes, and addition of a cosolvent
(methanol) are quite common.

16
I )
@ ® )
E2 #BIaFE CO. BkKRBIRHUFBIZREE
Figure 2 Chart of Supercritical CO. Waterless Industrial Dyeing
1.CO, 1% 4. mKIE 7. &R 10. BER 13, REE| 16, SHAHBT
CO:Tank Cool Water Tower Refrigerant Pump High Pressure Pump Dyeing Keftle | Heat Transfer Oil Unit
2, IR EIER 5. 7KR 8. kiR 1, Fihas 14, REE| 17, EIRR
Liquid Transfer Purmp Water Pump Condenser Preheater Dyeing Kettie 1 Circulating Pump
3. SHIBhtE 6. =&ML 9. SiEfiEE 12, BeRE 15. SHAHEAIIE 18. NEE
Refrigerant Overhead Compressor Gas Storage Tank Dye Kettle Heat Transfer Oil Separator
Tank Overhead Tank
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Supercritical CO. Fluid Drying Equipment

Supercritical CO, Fluid Drying Equipment

E”ﬁﬁ-Zﬁ;umﬁstmﬁﬂ Supercritical CO: fluid drying principle

BlIRRZERATESARET BEIRA ZERANSFRERMALN —MFEOTRGE B -1 EENES
FEFTRIRES, BRMUKSEMERNERE, BTEREI _SHRSHERYENBTEXER, HTRMER
FHEREMREFRERDFAMSHAMMESPNAE (NFLEMNISMES) , BILRTLUSEI AR/, STHI890EH.

Supercritical ethanol fluid drying technology is one kind of new drying method developed using the special properties of
supercritical ethanol fluid. One of the notable feature is that during the process of drying, that is the process of water or
other solvents deprivation, due to the reestablishment of the phase equilibrium relationship between CO: and the removed
material, there is no change in the microstructure of the material to be dried due to the surface tension of the capillary (such
as the collapse of the channel). Small particles with evenly distributed particles can be obtained.

W FiRSEETIRE  High Temperature Ethanol Drying Method

IR CO: AT IR ARYFS characteristics Of Supercriical CO: Fluid Drying Technology

P HLVERFRIRESE TEHT, 153E AT A TE.
F BEBENEBEMHDAS 78, SRR,
b B TS TSRS 2B A LEFI BRI R R X .

) Can be carried out under mild temperature conditions, especially suitable for the drying of heat sensitive materials.
p Can effectively dissolve and extract materials with large molecular weight, high boiling point and hard to volatilize.
p Itis easier to remove the organic solvent from solid materials by changing the working conditions.

E“ﬁﬁ COz fﬁ‘fd&;ﬁ?ﬁ*ﬁﬁﬁ Application Of Supercritical CO: Fluid Drying Technology

b RPET R R SERRRAOHIE;
b EHT: BRI
P BT FERPEROAIE,

) The field of materials development and application: Extraction of aerogel;
) pharmaceutical industry: Drying of antibiotics;

p food industry: Treatment of thallus in raw materials.

A ZEHERTIRE A T EETEE A SRZBETEE
CO: Drying Method CO: Drying Method High Temperature Ethanol Drying Method
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Supercritical CO, Special Pump

COz gﬁﬂﬁﬁi’n’ Infroduction To Supercritical Fluid Exiraction

BNETSRERMTRMSE, KEEFRAPISTAIRERTT, FEEFIRRELEREHKTE, FFREHE
WMAFESHNTRER, EEETENRXDH, BEEERE~mNSEERER. REEEEHANFERTR
S SIS M N Z BT, KB TRAGLEORA R, TERBEERORIHRRERXT. 65,
B AR T BT R, BASE MRS
Depamu reciprocating pumps, designed according to American Petroleum Institute standard (API674), can
represent quality at a worldwide leading level, and many patents the company has obtained can prove that.
Products can meet extremely severe working conditions, transport materials accurately and reliably, and meet
the highest requirements for pumps of that type.

Based on solid technologies, reciprocating pumps in a compact structure are especially popular in the field of
equipment manufacturing. The design of process diaphragm pumps ensures no leakage during transportation
of toxic, flammable or abrasive media with harsh requirement without restriction from different fields.

P BERLEN, SIEEE, AR, BRI,

A compact modular structure, a small size and a light weight;
P EBEE, BRI, BES;

Good lubricity, small friction coefficient and high efficiency;
b EhAIRIE RIS RSN

Stable and reliable transmission at drive end with low noise;

b oA%ERA: B 2= BE B

Assembly Forms: Horizontal, vertical, stationary and mobile;

b Eh73E: EBEhATL. SN, AKBEEE;
Power Sources: Motor, diesel engine or solar energy;

b OmEAAEET, MAHESI. BRI REN. R
Deceleration Mechanism Types: Double helical gear, worm and gear, reducer and belt pulley;

P IREEAEEEW. TER. WER. . BEE2F;
Materials of wetted parts can be alloy steel, stainless steel, dual-phase steel, titanium, Hastelloy, etc.;

b REFFPERMELIRIT.
Personalized customization is available according to customer requirements.

T RREIAR

Carbon Dioxide Delivery Pump

By

www.depamu.com
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Superctitical CO. Special Pump

EXThAE S IRERAL
Coupiing Guard Reducer
{ESRN i

Dies i o nc 000G Rt

Prassure Rabe System

R D - Los

Inlet Pipe

MRS
Ol Supply System

] f
Prossure Rellef Vaive

i WEAERRANSER, REGIEPHENLRY, ESREFAISN, BEPRELREEILR.

Note: The above is a typical installation chart for a reciprocating pump, in which, the blue blocks are standard accessories
while the yellow ones are optional customers can select based on specific working condition.
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RIS R RYAS =

Characteristics of Double Helical Gear Reduction Mechanism

F R, BREE, WREREFGK:

Low axial force, self adjusting, long service life of bearing;

b RERIEERLRITRNFLRI SREE, FEEES;
Special plunger alignment design and short cross design, compact structure, high transmission precision;
b MEHEERETIEEEEAIR RIS ANEE, X iHESAERSIMEFIThERS R,

Double helical gear provides a very compact design and maximum efficiency, this design can minimize the
occupying space and power minimization;

b ERTFRITHENRIES, EEMmNT/ SR E TN A, FENCERFSERSHINEES;
The crank shaft and pinion free from axial load because of design with double helical gears, smooth transmis—
sion device makes use life long and noise low ;

) ERIRMEERISFIBCLIBGAL R, R/ ML, EEAI0EE], FraERS:;
Crankshaft is forged and shot peening hardened, which can reduce stress, make the firm structure, and fatigue
strength will be high;

P EENESERERBRERT HELHELER IR, FEESIMIERRS;
The pressure of the reciprocating push lubricating oil, which act on the cross—head pin and connecting rod
bearing, no need of extra lubrication system;

b SR EEDFNREF N, FEETR TS,

Gear is tested by pressure and temperature switches,which prevent low oil level and overload,

b FrEHEHTLLASMBEE N TGS EIE, SRR EMIM.

All oil seals can be repaired from outside, which make maintenance easily, oil is not need when repair

R fEmhRYE =

The Characteristics of Belt Pulley Drive

BRI E, BT TR, RIES. IR
CEHfE SRR TS (RS
HAEdRFRIFEE.

FRZ4E: BRI, CaEEHEM TR RIS ERINEFL.

Able to ease load impact and operate stably with low noise and vibration;
A simple structure renders convenient adjustment;
With the function of overload protection;

Disadvantages: Existence of an elastic slip phenocmenon, low transmission efficiency
and inability to accurately retain a certain transmission ratio.

v v Vvyw v v v wv

www.depamu.com
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RIS ERRYIS =

Characteristics of Worm Gear and Worm Drive

BRIE K, HIHEE;

BEFR, IREE, Ry

WA LIESHEMEREE;

ATLARG LSS

TRZA4h: BEANX, BREN, EahdEmRE.

With a high single—stage transmission ratio and a compact structure;
Able to operate stably with low noise and vibration;

Shafts can be arranged vertically without crossing;

Able to avoid reversing;

Disadvantages: Big friction, existence of axial force, and a rather low transmission efficiency.

v vVvwyw v v v v v

RETUENRNT =

Characteristics of Reducer Drive

ERES Et R E;

EEIFR. BRI R,

BT MERERT S B

AEZAL: SRR A,

A high transmission efficiency and a stable transmission ratio;
Able to drive stably, reduce pulsation and absorb vibration;

Good heat dissipation, reliable performance and a long service life;
Disadvantages: A rather large footprint.

v vwvw v v v w

RETUENET =

Characteristics of Reducer Drive

P BFERLIGH, BUERENT, BERTARERED, KEBREET:

b ERIR, FIRRERER, ATLAEREERIER, KRR ERF R E;

P WAERSRETIFEEEAIR IS AMNE, g EEBER S/ IMEITIES R,
) REBELRREEMRSRELISEDNEERER.

» Under the multi—-head design effectively reducing pulsation, the pump is

more suitable for application to occasions with a large flow and a high
pressure, and can operate stably for a long time;

p The modular design allows for direct packing replacement without
dismantling of pump head or pipeline, which greatly cuts down user
maintenance cost;

p The design of double helical gears achieves simplicity and a maximum
efficiency, which minimizes the footprint and the power;

It can be converted to a multi-head high pressure process diaphragm
pump according to specific working condition.

20




BlnFRCO, TR

Supercritical CO, Special Pump

HEA R DRV R

Characteristics of Plunger Hydraulic End

HERAMZENERRLIZ, B/, BES; BERAHOZREAHHROARE
2549, I BRI EIRAND, FRER DimAH i,
Aviation emery spraying process, adopted for plunger, realizes small friction and high hardness; sealing is made via
imported packing with a special internal separation sleeve structure; sealing in that way, together with a specially
designed backflow mechanism, lowers the possibility of leakage at hydraulic end;

mEX. TIEEDS, Bahh.

BMER NI, ERAHIEHEBERS, R OHERRS, R, BTRETR. ZENRERT
Fl, EFIS: ZL20172114323351 =HEHFER.

SHENITEZIMEE  BHSURARESEARAHEA, BEHRAEFETHE N, BHOEIETED
KNBEEEE, BHURKS.

(REREEBERSE, BANETEESHFTFERIASEY, BERN), FREFGK, BGRREES
S5 U LIRHET LIS SRERK.

FeEOERWIRT AL RIFERLATLIE R E, HH.

BREKA, WSABREES, BERFEOMESHEEE, RRmEEEn R, RE, MRRDE DN, XE
BB, BliRERN.

Rk, BEEEMBMINEERLEEEA, BREFRNE2IET.

Vv vV vV VvV vV v vy

» A large flow, a high working pressure and low pulsation;

» A strong and high—efficiency power end, an advanced forced lubrication system and adjustable eccentric
couplings ensure stable and reliable pump running with small damage. A state patent has been granted for the
pump structure with the Patent No. ZL20172114323351 and the Patent Name Three—plunger Reciprocating
Pump.

» Good sealing performance of cylinder liner in a sealing structure adopting advanced German technology;
packing, featuring self-sealing, shows excellent sealing performance with a sealing force automatically adjust-
able based on operation pressure;

» Quality integral ceramic plungers and mold combined modified PTFE packing render a low friction coefficient
and a long service life, and can meet harsh conditions due to outstanding sealing performance and safeness;

The advanced modular design allows for direct replacement of plunger and packing without dismantling of pump
» head;

Check valve technology, double—guide ball valve spool and combined check valve with forced-return spring
p ensure reliable and stable check valve performance, low media flow resistance, timely shutoff and very little
backflow.

Pump head bolt technology with self-positioning anti-loose function ensures safe running of a high—pressure
b pump.

www.depamu.com
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HEREIVRDIRAEFR

Characteristics of Process Diaphragm Hydraulic End
BERBEFINIERERERATDERSAHITERNEWENM EHEIM

B, FREMETRERBEREEERNLS, SHEE BES. RRELS, RRE

ERZEM. DR S,

Process diaphragm pumps with an invention patent, developed by Depamu based on
the structure of its original advanced metering pumps, retain the advantages of hydrau—
lic diaphragm pumps and plunger pumps, like a compact structure, a high efficiency and
a high bearing pressure; besides, process diaphragm pumps have overcome the
shortcomings of plunger pumps, easy corrosion and easy leakage.

RERESHENENRERSSER, BRNMESHR. EETERMM. RS
. BEERILEENIEE;

HS R LA s R EEANES;

MEEEE R A IR EE AR ER, RERERNHERE, BRRNITERE;
e EREHE A HANIR, HBEREZYMEARARBIERIRFHEENIGZIE
&2,

WRER. EARERN—ILS, HESRBHRERNES, T—HRIEMRNE
RF, S—HERTHETE, AREEERSNEETEHIREES, EATHE
5. SNBENR BB REBRNE:

HESEREXLRL BTHE. SEGE, SaERBRETIE4LS1TC, EHEIE

70Mpa;
TIWA T, B TIMARE T BB IRAVAEE, EEIRAIEEE, iSRRI
RHRE.

A diaphragm is used to fully separate media from hydraulic oil and ensure no media leakage. A process diaphragm pump is
applicable to occasions of corrosive and toxic media transportation requiring high precision.

A vent valve can automatically discharge air from hydraulic chamber.

» A compensation valve can timely replenish hydraulic oil into hydraulic chamber, thus stabilizing the oil volume in hydraulic

chamber and ensuring measurement accuracy of the pump.

Hydraulic oil circuit, under a fully enclosed design, prevents from entrance of dust and debris, and avoids blocking and insecu—
rity of the circuit arising during manual operation.

A double diaphragm pump, carrying all advantages of a diaphragm pump, contains a diaphragm rupture detector as well.
When one diaphragm ruptures, the other diaphragm can continue working; meanwhile, the diaphragm rupture detector can
send out alarm signals. The pump is applicable to transportation of dangerous media toxic, flammable, explosive and highly
corrosive.

A hydraulic metal diaphragm pump head is applicable to occasions under a high temperature or a high pressure. The max
working temperature can reach 451°C and the max pressure is up to 70 Mpa.

Variable frequency regulation means regulation of motor power frequency via a VFD to control motor speed, thus changing
pump speed to regulate pump flow.
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ﬁﬂ%ggﬁ Valve Body System

Eiﬂg%ﬁ]ﬁﬂ ?ﬁ?ﬁ Reliable Check Valve Technology

.1' Wil lml

EmEminESNREEE Planar Pressure Reset Type Check Valve

{#ERENTIA200Barkl FEEEMES ., FSRESE, R, ERE. SURESERS, 8
BFIKR. TER. BARTARE. BED. BRENE.

The working pressure can reach more than 200 bar; with the features of a simple
structure, wide opening flow way, small reverse current, light weight, rapid reset, etc., the
valve is applicable to transportation of media with a large flow, high pressure and low
viscosity via injection pumps, alcohol injection pumps and cleaning pumps.

BRZINESM T EMIE Spherical Pressure Reset Type Check Valve

BE4RER. B8R, B, ETR0E. T, rTEE e 2w E I
NG, AEEATEEERRBNGS, HZEATREIHBREERENH. REERENIEE.
With the features of a simple structure, good self-cleaning ability, good sealing, stable
operation and good fluidity, it can be used for transportation of media with strict perfor—
mance and solid particles, is especially applicable to occasions requiring a high accuracy
and a low flow, and widely used in equipment with high demand in accurate flow measure—
ment and pressure retaining.

BEmEMTEMENE Spherical Automatic Reset Type Check Valve

AE£wEe. SRR, BETT. BTRE. ITRENERSHHE G NE, KA
TEEHER. SMEERNSENFHHRDS.
With the features of a simple structure, rapid reset, good sealing and stable running, it can

be used to transport media with a high viscosity and solid particles, and is applicable to
special occasions with requirement of good sealing, a high viscosity and a high pressure.

WemiEmEMLEMEIE Double Crientation Cone Reset Type Check Valve

BEESUHRE, HE. B, RS, BRNERS, ERTARE. SENEREE, 7
Hig AT AR SERTZIRIA S,
With the features of quick reset, high precision, good sealing, low noise, low wearing, etc.,

it is applicable to transportation of media with a large flow and a high viscosity, and is
especially suitable in occasions with strict requirement of environment noise.

Wem@mBmEMIILEMEE Double Orientation Spherical Reset Type Check Valve

BEESMRE, BE. Bty S, S, BS0EER, BRTARE. ARkt 5
FAEE. SRV RAYIE, FRIERT MRS AR S ER.

With the features of quick reset, high precision, good sealing, high wear resistance, high
corrosion resistance, low noise, etc., it is applicable to transportation of media with a large
flow, corrosivity, a high viscosity and particles, and is especially suitable for transportation
of media containing many particles.

www.depdamu.com
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Supercritical CO, Special Sealing System /CO: Cryogenic Pump

CO: gﬁﬁ?ﬁ'ﬁf%?ﬁ CO: Special Sealing System

r BEEEFIEANEMEIRNESEHBEN, BHURY, FRSHR.
F RSB RIMIEHE, SERE-185C-310CHNEREEEAKBER, FHER.
) MMESFREIRAER, ROTEMRL, Ar-EiElk, TESMER, TEErE.

P The combined seal ring structure with automatic compensation function and patented technology has good
sealing effect and long service life.

) Highly wear-resisting and modified materials with special formula can satisfy long—term use under wide
temperature range of —185°C to 310°C with longer service life.

» Strong resistance to chemical attack, good dimensional stability, which will not cause swelling and can save
time for reloading and can be reused.

< N\

A BB seal Ring A —FHRIKER

Carbon Dioxide CryogenicPump

TS RIEIESR  Ccarbon Dioxide Cryogenic Pump

F RAFLEZRF—AERSHRSE, AYNESEEENTENRE, EAREASMYRNBZR0
DEEIREWIm, BERES RitEE.

SHOERENEHEN, UBR, BES, FoK, Titk.

REBAEEFRANRIEEEREARESH, Fitil, EREENRE.

SHRRERITNSRELEASRIT, SMHORENS, ENRE.
REERES AT B RRR SR E, RZENES, BEEMFR.

v v v v w

An integrated circulating cooling system with pump head connector has been adopted, which has then
effectively transferred the heat generated due to the movement of the plunger piston. The quite strong
anti—avitation resistance has made it suitable to convey heat sensitivity materials, and materials easy to be
damaged by centrifugal force.

p Advanced plunger piston packing sealing structure, which is wear-resistant, and with high intensity, long
service life, no leakage.

» Diameter obliqua sealed one—-way valve with patented technology has been adopted, which is zero emission
and has made the flow more stable.

» The advanced flow channel design and multi pump head combination design has made the flow exported
uniform and has made the pressure stable.

p Stainless steel materials with high strength, high—performance, corrosion resistance and low—temperature
resistant are used, which has then made the pressure upheld higher, and clean and environmentally friendly.
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Aerogel Drying Auxiliary Equipment

Aerogel Drying Auxiliary EQuipment

Eﬂﬁ_@% Aerogel Preparation Line

BeiE LS FHZRE Special Pump With Twisted Wire
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Aerogel Drying Auxiliary Equipment Aerogel Drying Auxiliary Equipment

ﬁ*ﬂfi?ﬁ Aerogel Showering Coating Line

BInRCO. EAFRE

Supercritical CO: Special Pump

AR E AR

Special Pump With Twisted Wire
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