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¥ RDS OCR H-oil HDS
V,05 8% 15% 15% -
MoO; 3% 2% 4%  10~15%

NiO 4.5% 2.50% 3.50% —
CoO — — — 3~4%
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VRFB ELECTROLYTE SOLUTION PROCESS FLOW

Property Specification

i RDS | | Meta Vanadium (mol/L) 1.6~1.8
Catalyst Amyponiym Average valance 3.48~3.50

\ Vanadate :
Sulfate(SO4”)(mol/L) 40~ 4.5
l Phosphate(HzPO4){mol/L) 0.06 ~0.12

’ Roasting ‘ Thermal ‘ Element Specification (ppm)
. . Process Aluminum (Al) <50
l Calcium (Ca) <30
S —— Cobalt (Co) <1
' Leaching ‘ I ?‘ Chromium (Cr) <5
Copper (Cu) <1
l Iron (Fe) <50
i _ Potassium (K) <20
' Salting Out i [ Electrolysis Magnesium (Mg) <30
‘ Manganese (Mn) <10
Molybdenum (Mo) <20
Sodium (Na) <50
VRFB Electrolyte " Nickel (Ni) <1
Solution ‘ Silicon (Si) <10

Zinc (Zn)
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10kW/ 120kWh VRFB system IMV/ 8MWh VRFB system
Tank Tank  Pump
7% 1% 4%

System assembling

1% Membrane

19%
EleCtr()lyte Power electronics ’
32% 4%
Fluid components Bipolar plate
3% 2%
Electrolyte
Control engineering 52% Graphit felt
7% 3%
Gaskets.bolts.end

plates 1%

Stack manufactory
3%

PVC frame
| 1%

PCS

12%

Stack
40%
Vanadium Redox Flow Batteries: Electrochemical Engineering Journal of Power Sources 300 (2015) 438~443
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CERTIFICATION CERTIFICATION

CERTIFICATE

Environmental Management System Quality Management System
Certificate of Approval Certificate of Approval

This is to certify that the EMS of This is to certify that the QMS of :
BET KRAH R
BERESM RS H10R

WA ARAT HESHI NP
J5
et o e 1 erers 10 450012018
B - AL - SN - AR T - LR
C ZRAGH ~ ERAC=M - - R N

EM122204012
QmM122204058

DAS CERTIFICATION

Shanghai DAS Certification

DAS CERTIFICATION

Shanghai DAS Certification

ISO14001 ISO9001 ISO45001
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Certificate of Approval

To whom it may concern
CPC Cerporation, Taiwan
Plum Monix Industry Inc.

Scope
The manufacturing of Vanadium Electrolyte from spent catalyst sources
such as CPCis a well known and understood practice that has been for
decades in the development of VFB technology. The vanadium
electrolyte samples produced by Plum Monix Industry Inc. from CPC
spent catalyst thus far show conformance to the current Invinity
specification, as have spent catalyst materials from other suppliers
examined over the years.

As a result, Invinity is confident the CPC materials, when processed at
Plum Monix Industry Inc. or other refiners, can meet the technical
requirement for Invinity’s vanadium electrolyte and products. In the next

stage, all involved parties need to discuss the follow-up cooperation
contents. We hope to cooperate with you in the VFB electrolyte soon.

Yours truly,
’Sy/'an‘; &\‘M{

Benjamin Duperthal — Head of Technical Operations
Invinity Energy Systems

+1510.338.8078

Date 2023-07-31

5 28 A% iR B PR 50 58

i

ﬁlﬁlth‘. IUG:!:HH"’:M&..rRﬂ I

3k
'-‘MG'Ei& 02-27541255 4442719
F 04 ¢ srchang2@ooeaidb, gov. tw

TR R 0o 20ianes
505
BRBEBMRE LLEEH—B108

R AT R A TR 8 8RR

Fxam: ¢ ERAIZEIALE

FRFR - 241 F B1125100875038

kg das

FFAM RS LREIN

R R EERF AN T SRR B2 ER QAN

§RBRYARTHTEAEY (GLad—9f TRBN(RDSAE
) MEARFRET - § > LA WA - HEH -
B L
— AR A IR R BB AR EIAA R AYRRILIEL0
RA208 5 H1111020001 % &R11243A218 $F %
1123210018 & B A 75 4 A8 3t ] 7 2 294 ko2 -
S AAEBHANTHRFEALT
(—)FH 5
1~ &8 b A A R SRRk thob i (3 ©
& 4 i B LA 5 A 35058 + BLAE 53 ~
BAE RIE258 « BAZ P AH228 b2 ¥ A
HT13E ~ LB IEAAREH LA BB A EAC

BABR)
2~ &8 T A R DREF R PRERG R (bt
%ET&&C@J‘-E&&:‘E% B50 AEA T E

(Z)AFI R %6 58  $aa% Eama RSP (bt
SIEBHABMR P ETE -1 AEA E4X) 9
(Z2)AARFEBFHER - LibE—H TRAH(RDS
5 ) (:&?:ﬁaﬂ% D-1499) -
(m)*‘%‘fﬁﬂﬁﬁiﬁ
’ i%o ,gﬁm%ﬁr&f\aﬁﬁ$$*ﬁx%ﬁ&&%$
S
2- A&?é&ﬁﬁﬁ“ﬂﬁ?$$%%@ﬂ&ﬁ%#
1, 60024 »
(B)#THAMMR :

AR R A R ol




+

il £H 2 =0 ER

— ¥z /8 iR

> HEHER > SRR
> RIS > S BE IR
> I55EME
> h=(EH

35



—_§z 2 MR

> |E3H > i > HNERRE
> hEfE_ > R
> Abim

36



Al >
X

.___n\__. 4 \ 4 N\ 4 N
oK -

Bl e o
F— L] e
o = e
| 5 3
/ pors ' i
i @ | @ || @
[Em) = 5 i
i st i i
i IE i
it m Y 0
= _

N

o

4
% ' F 4
' 4 ' b Y

N\

J . ; \,;L"" 4
. (
‘ i @ ==
%] \




2 B e 1

‘R m B RS HE




R EEMERE

| @ TP AR (A IR A F b S PR
\ k PLUM-MONIX INDUSTRY CO., LTD. _ |

VREB Electrolyte '
IR

Sample Source

HUEEREEI0
Sampling date

- SN BB R A




£, A% 7 BB ot 5 B R Fl AR A

i, 28 5t 5l 28 1




-~ =5
N

7 Hr-23H1

— < =

EBER

BERIHOR © FER

d &=
NT$M 21H1 22H1 B 2lvs22F  22vs23%
BREEXE%Y BEEY
RERNEIRE 14 15 17 8.0 151
FE U IR X 143 164 95 14.6 (41.8)
78 213 496 658 133.2 32.7
HitmE & E 37 0] 30 63.5 (51.3)
@@‘E%Sé?ﬁ 597 587 587 ) 0.1
BEAST 1,004 1,322 1,387 31.7 49
TR R 44 51 59 17.0 15.9
REERREMREEE 54 304 361 460.9 18.6
REERIEREEE 246 184 141 (25.4) (23.0)
BE4A5 344 539 561 56.6 4.2
RSt 660 783 826 18.6 5.5
BEFEE(GT) 11.0 13.0 13.8
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NT$M 21H1 22H1 23H1 HEZY B E %Y
=SEWAFEE 469 862 723 83.7 (16.1)
=FEAMN 64 80 114 254 41.3
=EEH 19 27 37 404 38.2
=33 45 53 77 19.0 42.8
=FRIMIA(FER) 1 (6) (5) (700.0) 16.6
MALFE A (FIE) 45 47 72 2.7 53.3
HEFNOEE) 36 34 57 (7.2) 69.6
BIREER(T) 0.61 0.56 0.95
SRRCENARZERE) B8R 60 60 60
SEEFIER(GPY%) 13.7% 9.3% 15.7%
SEERE(OPEX%) 4.1% 3.1% 5.2%
SEFZE(OPM%) 9.6% 6.2% 10.6%
H1EFNZER(NI%) 7.8% 3.9% 7.9%
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E{ERMREEE L3R —E5 195 B (04) 7811937 S~ www.plummonix.com




Q & A

Address ﬁ
CihEsaIEn—wi0w @B o0 0y AL Websi
(04) 7811937 ebsite

<7~/ Www.plummonix.com




