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YASHEN HIGH THROUGHPUT Parallel Reactor System PRS-16
Aigl-iz. aENRHESBERERETRMNERSE

State-of-the-art parallel fix-bed reactor system with- wide
range of applications with high efficiency.
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YASHEN PRS-16 hasa wide range of operating windows (pressure, temperature, flow,
and catalyst loading) to enable high process flexibility so thatvarious gas phase and trickle
bed applications can be investigated; including catalyst screening and testing, reaction
condition optimization, reaction kinetics 'study and catalyst lifetime testing, etc.

PRS-16-provides high quality and reliable data through cutting-edge engineering technology
and-seamless integration of state-of-the-art software.The integrated easy-to-use software
enables automated high-throughput experimentation. A common software platform for
experimental design, execution, tracking, analysis, and evaluation maintains high flexibility
and reliable operations.

Combination of a variety of PRS-16 systems can further increase the efficiency and flexibility
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‘ Uniformity: Uniform flow and temperature across all 16 channels

mHE: ECFFETENRGEREEEMRBERERE: T 05 E; SIhFER
SGRRREMIBERRE: NF+01E

Precision: Channel to channel temperature uniformity less than +0.5 °C for normal

system; less than +0.1 °C for system used for kinetics study

:x EBAE: SATRE. RESKVRER#HR; ERTSE. RE. SRERN; RF
RICEENFIEERIRMAER N R RENR L ; BN TTIUERS G &ED 1T
%88 (WGC. MS. IR F ) fL/BL4=:, REMNBE; &Lk, BLXEMHEM
Flexibility: Wide range of operating windows (pressure, temperature, flow, and

catalyst loading) to enable high process flexibility in various gas phase and trickle
bed applications; high throughput online/offline analysis

l;l @ DR ANE VR RGR s, SUERSEMN, BIEEE, 855 A
FERITE. EUFIFEBEFCERARN. SRNRSEHRGE. SURO R IEE
Easy-to-use: Integrated user-friendly software for experimental’control, system
monitoring, data processing, etc.

ﬁ RE&M: TEMSHSERL; BE. BRIRE; RRIERP; B8 2RU0EE
Safety: Over-limit protection of pressure and temperature; auto shut down for gas
leakage, utility failure, according-to user predefined safety procedures

Lz. & TRETFAHBRER6EHAEREFTRESR, REXREE FAHE

Expandable: System with 16 to hundred channels can be customized
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A Versatile System for Catalyst Development

o AL FIFERE TN Catalyst screening and testing

o B RN SRR Catalytic reaction-condition screening
o LR 1R Catalytic reaction kinetics study

B RRAEREHIAR Mass and heat transfer study

o RN TZ 3R Processing optimization

o VRN T Z AR EBHE . K Process modeling and scale up

o N FIFRER Catalyst lifetime testing

R, Applications

AMELT MERE - ISR, SRR, BE, EFENEE; SURN; FOURE; BaRK
Rix BRSEL-FIERY, BlE. 28, &bz, ZITBEE, FE#TH. SRE
B - HEEHIAE . WG, M, FEEH —REE, FREEHRER — RS
RRSAI  RATKESEE; RAN-_SURER; KEEER
IR RAP RSB, BifE; RERSNE; =RSHRENIGEE; KKAE
EMEEL  EYSem; EYCE

Petroleum Chemistry Hydrogenation: hydrocracking, HDS/HDN, selective hydrogenation; Oxida-
tion; Isomerization; Polymerization

Coal Chemistry Syngas conversion: Fischer-Tropsch reaction, Methanol/Ethanol/Higher alcohols/
Polyalcohol synthesis, Clean gasoline/diesel; Methanol conversion: MTO/MTP/
MTG, Methanol to DME, Methanol to DMC

Natural Gas Chemistry Stream reforming, CO» reforming, Combining reforming

Environment Protection De NOx/SOx, Automobile emission treatment, Air pollution treatment, Waste-
water treatment

Bio-derived Feedstock Bio diesel: Bio ethanol
Transformations
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Case Studies

I dEAL TR & 3R Tk

Case 1: Catalyst preparation study

PRS- 16[E iy 524 M & B =X B — L FIMERE R 1

Study 4 sets of preparation effects in one run using PRS-16
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Case 2: Metal-supported catalysts screening

PRS-16EEN#EH & BEATIEANAEESBENL EENTT
Study the effects of catalyst support, supported metal and metal loading using PRS-16
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Case 3: Catalytic reaction kinetics study
FAPRS- 16 FIET RN FIFTEXEN /1M 5R
Study the catalytic reaction Kinetics through different catalyst loadings using PRS-16
Feedstocl eedstock
Feedstock 100%
- _-_P’I
Fillings Bo% - b
‘\\‘ -
o B0% L
o -
Product analysis Sjm— TO% ¥ ]
””””””” % '_r
Product analysis ao% AR
= 7+
Product analysis (=] BO% 5
¥ (] ’f
Product analysis AVI: o D 40% B Jr
O i 7
Product analysis 0% rd
’Q
0% K
e d
10%
Fillings __.
T T 0% :
S 3 0 4 8 ] 10 12
analysis l Product analysis
o Residence time 7(s)
© 2011 T REEARIURA
© 201 YASHENTECH CORPORATION




ER ey pk_gfg —

£hla: EURMFGHRIZHE

Case 4: Reaction conditions and processing study
PRS- 16ER #1716 MEXFITHFE, THERRLRERBEZ MR

Simultaneously study the effects of reaction conditions and processing parameters of 16
catalysts using PRS-16
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Case 5: Catalyst lifetime testing

REPRS~16[E R EERI2N A EHEFIAIE G ( TOS>1000/\0 )

Simultaneously-test the lifetimes of 32 catalysts using two PRS-16 systems
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Specifications
mA 8% B & E il
Item Parameter Customizable
R Rz . {
Reactor Channel
FEAFER (mI/EBIE)
Catalyst Vo\ume (ml, per channel) 0.5, 1,5,10, 20, 80, 100 v
ELFIRESRELE LD
Catalyst Bed L/D 81080 v
BEeRERE (°C)
Max Operating Temperature (°C) 500, 750, 1000 v
EAFRERZE (°C)
Catalyst Bed Temperature Uniformity — +/-0.5 <
(C)
HIBEZERZ (°C)
Channel to Channel Temperature +/-0.5 +
Uniformity (°C)
R EIRZE (RSD) 1% N
Feed-Distribution Uniformity (RSD)
bri S UGS A T FURA N
Feed Pretreatment Options Purification, preheating, premixing
SEHRIREE 2 5 fREPER N
Number of Gas Feeds 2 or per customer request
BIRRRER R 1 HREFER N
Number of Liquid Feeds 1 or per customer request
=] N s AET T
PESERE (BT RRTA RS
Downstream Separator Option v
Temperature controlled condenser
(Per Channel)
KT (bar)
Max Operating Pressure (bar) 100, 150, 200 v
fE 2 A B AT M e _
& %&%Eﬂﬁ Mz . AT. #EH. £AH
On-stream Fluid Sampling and ‘ . ) +
) Manual, semi-automatic, or fully automatic
Discharge
BEREELIEE (°C) - J
Max Liquid Feed Temperature (°C)
R 88415 SS316, I EFHEE S C22 FIRE A EK N
Reactor Materials SS316, Hastelloy C22 or customer specification
= Bt £LSHEEES L% N
Analysis Offline, Online GC or MS analysis available
WA AR AR AN e N E SR B A 1 SR TS PR AR
P, ERIUHR. ek, MERAPTENZE(0
. B B Ao
zE . :
Safet Over-limit protection of pressure and temperature \/
y both at hardware (PLC) and software level (control-
computer), auto shut down for leakage, utility failure, P10
user predefined safety procedures
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