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High Efficiency Oscillatory Flow Reactor
(ROC Patent M384866, 2010)

This high efficiency oscillatory flow reactor
consists of a bundle of reactor tubes, one inlet
port, one outlet port and a mechanical
pressurizing device connecting to the said inlet
and outlet ports.

The said a bundle of reactor tubes consist of
corrugated reactor tubes with alternating straight
and shrinkage sections. The radius of the said
shrinkage section is smaller than the radius of
straight section. The said mechanical
pressurizing device consists of a set of
mechanical devices providing oscillatory simple
harmonic motion for the fluids inside the said
continuous tubular flow reactor. The continuous
tubular flow reactor of this invention provides
liquidliquid, liquidigas, and liquid/solid reactants
a well turbulent mixing condition in the said
bundle of reactor tubes. The reaction rate of
chemical reaction between liquidfliquid, liquidigas,
and liquid/solid phases could be enhanced in the
said confinuous fubular flow reactor.
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Appications

® Biodiesel Production

® Hefrogeneous chemical reaction
@ Polymerization

® Reactor de-buttle neck

RESI provides best design and high quality
equipment supply for clients. Following data are
required for appropriate design:

1. Physical chemical properlies of substances
2. Reaction temperature and pressure

3. Reaclion mechanism and heat of rewaction
4. Residence time required
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a~ M KA AR VB A
S kAL it * £

1 T 4 10 kWh/ton FAME
2 Rt -k 0.5 m3/ton FAME
3 Ak ( T=107C) 1.5 ms3/ton FAME
4 R F A 50 kg/Ton FAME
5 PR Z 15 kg/ton FAME

6 B REAR 0 kg/ton FAME

7 RETF 5 Nm3/ton FAME
8 B*EF 0 Nms/ton FAME
9 b it 3 kg/ton FAME
10 NaOH -k /3 % 4.5 kg/ton FAME
11 3 0.6 kg/ton FAME
12 B d ex Rt 4 0 kg/ton FAME
13 v g 0 kg/ton FAME
14 R 0 kg/ton FAME
15 HCL 0 kg/ton FAME
16 ¥ 0 Nm3/ton FAME
17 E R 0 Kglton +




b~ % KALEIta* LAV F AL
A ) et g
1 il 5 kWh/ton FAME
2 Btk 0 m3/ton FAME
3 £ arek ( T=10°C) 2 m3/ton FAME
4 MR 7T 9 kg/Ton FAME
5 PR ZA 5 kg/ton FAME
6 BB ER 0 kg/ton FAME
7 E e 2 Nm3/ton FAME
8 R* 724 4 Nm3/ton FAME
9 i 1 kg/ton FAME
10 NaOH -k 7% i 0 kg/ton FAME
11 3 0 kg/ton FAME
12 B F ek H 4 10 kg/ton FAME
13 v g 0 kg/ton FAME
14 /R 0 kg/ton FAME
15 HCL 0 kg/ton FAME
16 ¥ F 0 Nm3/ton FAME
17 R 0 Kglton 4 4




C~ BUEMAL AT KR L R4
N I e * g
1 T ? 14 kWh/ton FAME
2 B # ok 0 m3/ton FAME
3 Ak ( T=107C) 11 ms3/ton FAME
4 R 7T 7 kg/Ton FAME
5 PR FT 25 kg/ton FAME
6 BRAEA 60 kg/ton FAME
7 e 2 Nm3/ton FAME
8 B* 2 0 Nm3/ton FAME
9 i 0 kg/ton FAME
10 NaOH -k 7% i 0 kg/ton FAME
11 3 0 kg/ton FAME
12 AR W 0 kg/ton FAME
13 Ll 0 kg/ton FAME
14 784 0 kg/ton FAME
15 HCL 0 kg/ton FAME
16 ¥ F 0 Nm3/ton FAME
17 Rl g 0 Kglton + /&




d~ fad& it ~ & S0k Azt o kiz iV § el
N I e * g
1 T ? 12.5 kWh/ton FAME
2 B # ok 0.12 m3/ton FAME
3 Ak ( T=107C) 25 ms3/ton FAME
4 R 7T 320 kg/Ton FAME
5 PR FT 0 kg/ton FAME
6 BRAEA 0 kg/ton FAME
7 e 5 Nm3/ton FAME
8 B* 2 0 Nm3/ton FAME
9 i 0 kg/ton FAME
10 NaOH -k /% % 1.5 kg/ton FAME
11 3 0 kg/ton FAME
12 AR W 0 kg/ton FAME
13 Ll 98.5 kg/ton FAME
14 74 205 kg/ton FAME
15 HCL 10 kg/ton FAME
16 ¥ F 1 Nm3/ton FAME
17 Rl g 0 Kglton + /&




e~ Hib FAE M

N KGR (L A S

i g

1 T A 35 kWh/ton 4 /&
2 Bt ok 0 md/ton 4 &
3 2 ark ( T=10°C) 250 m3fton 4 j#
4 R 7T 185 kg/Ton +
5 R R 1250 kg/ton +
6 BRI 1150 kgiton 4 ¥
7 E e 20 Nmdfton 4
8 B ZF 0 Nmdfton + ;4
9 i 0 kg/ton 4 7@
10 NaOH -k 7% % 1 kg/ton +H &
11 iR 0 kglton + &
12 B F R H 4 0 kgfton 4 &
13 v A 0 kg/ton 4 7@
14 iR 0 kglton + /&
15 HCL 0 kglton 4 i
16 ¥ F 0 Nm3/ton -+ /#
17 X e 2 2 Kglton +




6. A 5

RESI $Li ikt 13 & Rl 2 47 S b g8 5 3R] %k R AL AR BT

LRI ORI SVE N BT PR UEN IR R U R Y
a~ # 4 %5 (FAME)#R
M H = g PR R | wlAz
1 Ester Content Wt% >96.5 EN14103 v
EN ISO 3675
2 Density @15 C kg/m?3 860 - 900 V
EN ISO 12185
3 Viscosity @40 C mm2/s 35-50 ENISO 3104 v
4 Flash Point C >120 \
5 Sulfur Content mg/kg <10 v
6 Carbon Residue Wit% <0.3 EN1SO 10370 v
7 Cetane Number >51 EN ISO 5165 \
8 Sulfated Ash Content Wit% <0.02 ISO 3987 \Y
9 Water Content mg/kg <500 EN ISO 12937 \%
10 Total Contamination mg/kg <24 EN 12662 \Y
11 Copper Corrosion (3 hr @ 50 C) | Degree 1 EN ISO 2160 V
12 Oxiidation Stability @110 C hr > 6 EN 14112 v v
13 | Acid Value mgKOH/g | <05 EN 14104 Vv
14 lodine Number g J/100g <120 EN 14111 v
15 Linolic Methylester Wit% <12 EN 14103 \Y
16 Polyunsaturated Methylester (> W% 1 v
C:4)
17 Methanol Content Wit% <0.2 EN 14110 \Y
18 Monoglyceride content Wt% <0.8 EN 14105 \Y




Ay ¥ = i A 3T iR R | wAz
19 Diglyceride Content Wit% <0.2 EN 14105 V
20 Triglyceride Content Wt% <0.2 EN 14105 V
EN 14105
21 Free Glycerol Wt% <0.02 Y
EN 14106
22 Total Glycerol Wt% <0.25 EN 14105 \Y
EN 14108
23 Na + K mg/kg <5 v
EN 14109
EN 14108
24 Ca+ Mg mg/kg <5 \%
EN 14109
25 Phosphorus Content mg/kg <10 EN 14107 v
b~ Je4 R
14 5;** (AT
1 Hw 7z & 80-85%
2 kixz & 8-13%
3 @A g R 3-6%
4 EHB 2 L ES <2%
C~ &% 4w HH
1+ %‘r e
1 Hid 7 & >99.7%
2 ;4 <10
3 aid g <0.0012 % Nax0
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o R AR

AR i il eI B P
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