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SMO (Super Multi cross flow Oscillation) 7| &

SMO Power Reactor™
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l. M2 ex(&2xY) e, SAF(HEFA) 3¢ HIO| L& St H=Z’8 PFD

X SMOE HXc| /HSET / FESY /8H Ex &80 HE

X HEFA Bt (A3he 12.1¢ XH(300~400°C, 30~80 bar)H|A B = 3= L|LC}

SMO operates under low-pressure (<10 bar) and low-temperature (£100°C) conditions and enhances pretreatment and reaction
efficiency through nanocavitation (approximately 3x10® bubbles/mL, average bubble diameter ~140 nm).

HEFA hydrogenation reactions are conducted separately under high-temperature and high-pressure conditions (300-400°C, 30-80 bar).

Copyright © 2016-2026 ORP Innovation. All Rights Reserved.



ot =P Innovation

\ A. HE FX2| (SMO TxXz|2 FF 7HY) B. SAF (HEFA) M= 3d (12- 1Y 48 3%)
e
Cl (s e e (s B ‘ ‘
(SBE XY AL 88 | [ A2.SMO | s ausa/m; | Ad.2AE/2| | AS A2 eta 31 DU sasws | B2 W/E2 B3. WM | | B4 SAF2HE
‘\ 4 v e~ : l
: | | SMO -n3UE - stue
> :i’;;; B cag< P (HDS) >
I 500 ppm » 23N
- 9] (Beef Tallow) |+ L HUIE|OlM 242 ey 0
« §X| (Lard) It |+ Na7IZ 8y 2 X7H) P p—— + 300~400°C SAF (HEFA-SPK)
- |+ FFA Z4/84 - 22 A T i ~ - 71/ g2l *0
. XRHAISS HE X8) ® 24 . ; (FFA < 1~2% 242) + 30~80 bar 192t (WRA)
. JlE S84 X 3 5 a/;fu:ﬁ - HeB A e «H, 2917| * H; Magt . Oj]3aiE (M2)) - ASTM D7566
L J 1. '::g/:.& i - HuE w2 o,gm * NiMo / CoMo &0l cFAaEY OlaSt (WRA) - HEFA-SPK 72 8%
P — I i (E= HIHSS &) .
M2 AE 54 | (- EeE W2 8oigh | - E21Z2IMRI0|E
e \ — 2K (C15-C18)
- 52 FFA (XIRXIZA) -
% HEFA ¥18 X21: 12(300~400°C), 22H(30~80bar) 448 #& — SMO HHEOZE= s ZUE SAY 4 2ACOT U $48} 4H| Al
AR/ELR/ARYR | |
- A8/ M/ ME :
x X
- [— - . Ho|2C|M(FAME) H= 33 (SMO 4-8-) " s =l S s J
— ) e me———————— e p | PreeEse—er—cemmas——r——— / e ————————————— g /
Cl. #= 88| | C2. SMO Hxi2|/[s} ! | C3. U] &0 £ | | C4.SMO £8 &% | C5. m/g2| | | C6. SMO #Iii‘-l(ﬂﬁéﬂ' C7. 8x|/o4zt C8. HO|2C) &X|E
4 . , || | . |
| 1 i | | |
1 ! 1 1 1 ! o~ Biodiesel
1 * MeOH + I 1
o L ﬁ SMO s o sl ﬁ SMO 1 é L, ﬁ SMO Lo Eacpemgy, = (FAME)
1 1 1 1
. . 0}41 & & a of « EN14214
|| || - SN | | canuosae | . 55-65C, 30~90% | R i fasd i R « ASTM D6751
oleiga olgRe | ! TR HEE AN AN
I = - SMO |2t RX| I« MO0 AE|22} HF 1 - HxI/BH s 5 = A 85
|- EAvE Joie I l i . @2ugel w2 I« ME/87} Y !
L°'.’.'%§§9‘3 : | ¢ HIE UE/sS TUE :_-uawussﬁa :
___________ S —— | e ———
- SMO XM &1} (HI0|2C/H 33) D. RAE X2 W §B
VHEYS 4E v 58 HUS v GISHE/&00 AIBY Y v F2AM E2| 80| D1. F2IM (HIOI2CIH $AHE) D2. T4/ W&o} /HXH
VHSMESRY v RS Y, BUMS/AN/AYE) A v FA(EN14214, D6751) 8% 80| A - Ea g woy lorE, amE, 3u8) - e e
& - seuwoiona uze w8 - MY HUS (2. A2 §)
. = e
SMO (Super Multi cross flow Oscillation) H& 9| U A& | =9 M= 72 2y (23)
| Hae (MR BUMY | | W8 S2/AT (MOISCA) | SXA/EN B MO0 | | " -
SRR AN R Tt = - SAF (HEFA-SPK) HIO| 2T} (FAME) —> SAF(HEFA) 3% 58
« OMHIS} Lpte | B: miS? 2 320K, 37| 140nm |« FFA 24 / 84t + DIEHR-X|'Y SRt « 0|M F21/81% HAH « ASTM D7566 . EN14214 — HO|2CIY 23X 58
cciBan gAme yup gamwu an | | oo NeD RS AHENS AT 0 Lt o - HEQR BYHB | - ASTMD6751 —+ SMO %8 88
d EIate & AL =40 - J1E g3%% - Ag0 &Y A8 —> SME 5E
. AR VY - HEE WY - %S ABY B2
2433 7 1 ‘ 100% 8¢ 7t | 7Hs(B20 8) — et 2B

¥ SMOE HEFA A8} U8 %724(300~400°C, 30~80bar)& M 38tX| R3t22 HEFA PSS it D2 - DY £48 MH|E AFSEILICH
SMOE TXz2|, et &, £Xi2|, 3 ¥ 3ol XBsI0f T 3 &§ A NE SAF ICHSEL|CL 3

Copyright © 2016-2026 ORP Innovation. All Rights Reserved.



> 3HHST C29t Cc4: A4

SMO= C2 &

=M 1. SMO 1L} At (HZEhH

— SMO (C2)

— HEFZ + NaOH £ ¢

- IS E

— SMO XM=t
— Ha|x
0] AL SMO+= dtLt (1CH)O| O,
* XI7|0l= |2 MHE|(C2)

&0 £ 20s 2SET(CH) I

(C4)

A

. MH|H| "2
Y Cragl
. SX|E4 20|
coflueix =

£35| SMO= 10 bar / Z|CH 100°C

LI=7| = 3x10® bubbles/mL, & 140 nm/bubble

HO[0|AH 22} BHSo| S BT T 20| &
et 22 gHIE AS =847l Aol B

Copyright © 2016-2026 ORP Innovation. All Rights Reserved.

Alojl X2[5k= Z0] ofL|Et &

g4

|

2.

Qﬁ ORP Innovation

SMO 2CH Al

SMO-1:

SMO-2:

« 50~100&/Y O|&0|A M|

2 MM HE
- FFA & EX
- T
- OMI™®E NAH EX

'—oﬂil_

[T X 2o

_—— =

0/0 r2 rm It
Ap 1% mpo

St

0



QQ. ORP Innovation

1. 3 ex(EexY) A, SAF M= ™H|S’8 PFD

X Mg X > SMO FHZ| > FFA X Z > HIO| 2C|E(FAME) > HEFA Feedstock > SAF

X HEFA Bt (A3he 12.1¢ XH(300~400°C, 30~80 bar)H|A B = 3= L|LC}

SMO operates under low-pressure (<10 bar) and low-temperature (£100°C) conditions and enhances pretreatment and reaction
efficiency through nanocavitation (approximately 3x10® bubbles/mL, average bubble diameter ~140 nm).

HEFA hydrogenation reactions are conducted separately under high-temperature and high-pressure conditions (300-400°C, 30-80 bar).
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