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ShaanXi JinHan Rare Precious Metals Co.,Ltd is located in Baoji, known as the Titanium Valley of China. It is a private enterprise
engaged in the production and processing of electrochemical industry titanium electrodes, civilian titanium materials, and titanium
processes. The company has a professional team that has been engaged 1n electrochemical titanium anodes and titanium electrodes for
many years, presenting better products and services to our customers. The company 1s mainly engaged in the research and
development, production, processing, and sales of civilian titanium products and titanium based coated electrodes. The main products
are titanium electrodes (ruthenium based titanium electrodes, 1iridium based titanium electrodes, platinum based titanium electrodes,

lead dioxide titanium electrodes, etc.) and titanium civilian gifts, kitchenware, handicrafts, etc. The company relies on the strong

industry resources of "China Titanium Valley", strong research and manufacturing capabilities in non—ferrous metals, and a complete
titanium industry manufacturing chain and structure, forming a research and development, production, processing, and sales center 1n
Baoji, Titanium Valley, to provide customers with professional and comprehensive services.

Our company's product quality and reputation have been highly praised by a large number of users, advocating the corporate spirit of
"professionalism, pragmatism, efficiency, and innovation”, and having a good internal mechanism. The excellent working environment

and good incentive mechanism have attracted a group of high—quality, high-level, and efficient talents. We have a comprehensive

technical research and development team and a mature after—sales service team. Our aim 1s to exchange your trust and support with

service and sincerity, achieve mutual benefit, and create a win—win situation ShaanXi JinHan Rare Precious Metals Co.,Ltd.is will

ing to cooperate wholeheartedly with colleagues from all walks of life at home and abroad to create a better future!
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PRODUCT INTRODUCTION

KPR X FREKE R, ERIN—RIRAIMMO ( MixedMetalOxide ) SkEEBE LY
=M%, tIYDSA ( DimensionallyStable Electrode ) R~ ERFBREEHIE. T IX
W(th. . Z. B. M) AEYM, AREM L FERESRFRE, FHABRTFHNE
EfE M . S8 M E M "I%f‘lﬂ*ﬁ%ﬂ‘%’tﬂi*&*ﬁ = '%ZQEE*EE’ﬁL}lTﬁM:
OEMRTRE: BRIEFERH
gL NFETT o
¢ HNERT., TIEFEER, BeBEFER/]), ERBFEUEFE10%-20%.
¢ T1EEwK: RARERE (. ¥7. 1) REMEMAM, FUIKPEREIM E M &
98, FIIFwOIAE6-7F, MAZERMERIRESTA.
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Titanium anode, also known as titanium electrode, 1s generally referred to as MMO (Mixed
MetalOxide) titanium based metal oxide coated anode at home and abroad, or DSA (Dimensionally
Stable Electrode) size and shape stable anode. It 1s made of titanium (plate, rod, wire, tube, mesh) as
the substrate, coated with a precious metal coating on the titanium substrate, making 1t have good
electrocatalytic activity, conductivity, and corrosion resistance. Compared with graphite anodes and
lead anodes, titanium anodes have the following advantages:

€ Stable electrode size: The distance between electrodes does not change during the electrolysis
process, ensuring that the electrolysis operation 1s carried out under stable voltage conditions.

€ High electrolysis efficiency: low working voltage, low energy consumption, and DC power

consumption can be reduced by 10% —-20%.

€® Long working life: Surface precious metals (iridium, ruthenium, platinum) have oxidation
resistance, so titanium anodes have strong corrosion resistance, with an average life of 5-7 years,

while graphite anodes only have 8 months.
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IRIDIUM TITANIUM ANODE

F e %;‘ %ﬂ' PRODUCT PARAMETERS
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TESRRSEE . <18000A/M
Iﬂzmnfg:: <65OC
XEERE: Ir02+Ta205
REE. 10-60g/m

FEEE: 2-12um
FEmigaR: M, 1k, ’”"5“,
{FAHIfE. PHE: 0-14

Substrate: Grl Gr2
Working current range: <I18000A/ m
Working temperature: <65° 0

. ,! ; ’ 2
| My “ . 1 ¢ =
| i o .
Product shape:: mesh, plate, tube, rod, etc.

B

Iridium content: 10-60g/ m

Surface metal: 1rO2+Ta205
Coating thickness: 2-12um

Usage environment: PH 0-14

5 FA47iE, APPLICATION FIELDS

TREHSE. BRI, WWRESE. BIRRIP. BYIIERSN. BER. MZR
BAKEEW. eRBf. BEaE. HHOKRERS. S/KAEFITI

Metal Foil Making, Electrolytic Copper Foil, Steel Plate Galvanmizing, Cathodic Protection,
ElectrolyticSynthesis ofOrganics, Chromium Plating, Etching Liquid Regeneration and Copper
Recycling, SwirlElectrolysis, Hydrometallurgy, HHO Generator, Wastewater Treatment and other

industries.
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EE,%E?;I'}H{ ELECTROPLATING INDUSTRY

In the field of electroplating applications, the
required coating metal dissolves 1n the
electrolyte, and the plated metal substrate serves
as the negative electrode, while the anode serves
as the positive electrode, forming a complete
current transmission cycle. Oxygen 1s released on

the anode surface during electroplating.

HE (BHES. BR. BILF) ; BEWER; BER; BED (K

Electroplating ofzinc, precious metal electroplating (including gold plating, silver plating,

palladiumplating, etc.); hard chromium electroplating, nickel electroplating; tin electroplating (tinning

of steeplates).

M Zl|% Bl ETCHING SOLUTION RECOVERY

B FZ4&tk (PCB) Mz g,

T2 & PR 2 EATIE I, ThA &R RIA
P REMNBPENR, BAF A AR E
1208 180 s R H N 0 & /9 4 Zl &
(NH4CI) K=K (NH3) . MzZli&BE
BRIRRFERM. WM, MAREX ]
AZBUE. BERBHE. TRKXKERAKS
BH ) B R TR 2 R OE R B A R A o] 3R
EANBEMZ R, FIRESRAE
Y, BDEFRARNAN, BoJiRBRES
B EEREE.

W B! SOLUTION TYPE

AR EAE/SOLUTION TYPE
i M £ %1 /ALKALINE  LIQUID

S M4 %1% /ACIDIC LIQUID

During the etching process ofelectronic
circuitboards (PCB), the copper content in the
etchingsolution gradually increases. To achieve
the bestrecovery effect, each liter ofetching
solution mustcontain 120 to 180 grams of copper
and thecorresponding amount ofetching salt
(NH4CI) andammonia (NH3). The etching
solution regenerationcirculation system 1s acidic
and alkaline, and the twomajor systems can be
divided 1nto extraction methodand direct
electrolysis method. A large amount ofused
etching solution that originally needs to
bedischarged can be restored and regenerated
intoreusable regenerated etching solution, which
reducesproduction costs, reduces the discharge
ofproductionwaste liquid, and can extract high—
purity electrolyticmetallic copper.

BHAR K E/ANODE TYPE

SR EEK$B/IRIDIUM TANTALUM

S E$75/RUTHENIUM IRIDIUM

NABs. PCBITWHHELFF, FEXEMZR (A ARRENERE. HRELHE )

B E. (200-400) A/m
EHZHFam. 12-241H

Application scenario: PCB industry production process, produce a large number of etching solution

(containing different concentrations of copper nitrate, copper sulfate)

Current density:(200-400)A/M2
Service lite: 12—-24 months




B4R 4R 3H CATHODIC PROTECTION B4R {F3H CATHODIC PROTECTION
AR AR 338 7K B2 Bl 75 5 CATHODIC PROTECTION SEAWATER APPLICATION PRODUCTS PR 4R 3P B PHARE TUBULAR ANODE FOR CATHODIC PROTECTION
N RS B/KIAEARAE. IR IRIF N AR RELINE. AEEE. NEEX. XEMBRRIRTF
Application . Protection of ships and equipment 1n seawater environments. Application fields: steel columns 1n docks, deep—sea platform, small tank farm, regional cathodic
protection.

= ma i A BE PRODUCT SPECIFICATIONS AND PERFORMANCE

MZ/OD(mm) | KE/L(mm) | 8F/WT(mm) FEB/KG R EFR/SA(m) | BIFR/AA/M) /Y

PR R IFPE4E H RIBBONANODE FOR CATHODIC PROTECTION

I mie AR .
KR Z: 8.7710-5/k Thermalexpansion coefficient: 8.7*10-5/k
HPREZE . 0.0000562/cm Resistivity:0.0000560/cm
SR, 156W/(m*k) Thermalconductivity: 15.6 W/(m*k)
ﬁ%ﬁig  &ksask ( NACETMO108-2008 ) Coating system: Titanium coated with:;irndium(NACE S E AR COATING TYPE
S EE 2 17mAM .y TMO088-2008)
PTG, IIERE IRy Common current:17mA/M 50Y TIEIAE. $SKEE(NACETM0108-2008)
. pul SR e KA. SOFRER(NACETM0108-2008
Bt/ \ . KR -
AP M -20Y 42mA/M 20Y " e ( )
Soil environment: Titanium coated with Iridium (NACE TMO0108-2008)
Seawater environment: Titanium coated with Ruthenium—=Iridium(NACE TMO0108-2008)
Ya////S ANNNNN, 03




RUTHENIUM-SERIES TITANIUM ANODE

7= G = %1 PRODUCT PARAMETERS RRBIA S A AR VAR

éT %?t éj( BE *E B % X S| iR § ELECTROLYTIC SODIUM HYPOCHLORITE

HHIES A  Sodium hypochlorite generator is divided into

PAESHEMRERPEATE AL, A twocategories:sanitary disinfection and

=25. Gr1, Gr2
TYEHESEE . <7500A/m

ERHIAE. PHE: 0-14
Substrate: Grl Gr2

Working current range:<7500A/ m’

RSN AR R o

Working temperature:<65°

5) B B & 7~ AUSRBEIRE D A&

BE A E A

w 114 COMMON SPECIFICATION

environmentalprotection according to the usage.

The titanium anodecurrently produced by our

TERE: <65C H: HxES. BRES. PERM company 1s used 1in hygienedisinfection:swimming
REEE: Ru02+Ir 02+Ti02 HEFSEAMEREEE XN ASE S pool dsinfection, tablewaredisinfection,hygienic
$T& . 8-35g/m ouk it "
b T g . iqheh e ood disinfection,etc. directlrelated to human
“EEE. 2—10 um kiﬁ%o Eﬂ-iﬁ,{%?fjiﬁﬁ, E% : ES _1 1 ‘ | »
e sl i - - | - __ health.In terms ofenvironmentalprotection,there
miviR: M, R, B, %% fris KA TE . &F T EKEEAXS

are mainly sewage treatment ofhospitals and

various industrial wastewatertreatment.

CSurfa(::e metal: RuO2+Ir 02+T1 02 TYPE/MODEL DNE-WL50B | DNE-WL100B | DNE-WL200B | DNE-WL3008 | DNE-WL500B | DNE-WL7508 | DNE-WL 10008 | DNE-WL 15008 | DNE-WL2000B
Ruthemum content: 8_))5g/ e Fifective Chlorine Production | 50g/h 100g/h 200g/h 300g/Mh 500g/h 750g/Mh 1000g/h 1500g/h | 2000g/h
COﬂtiﬂg thickness: 2—10 H‘ m Diameter of Flange 135mm 210mm 200mm 210mm 1 270mm 1 270mm | 270mm ' 360mm | 360mm
Product shape: mesh, plate, tube, rod, etc Diameter of Housing 100mm 150mm 140mm 150mm 200mm 200mm 200mm o7omm | 270mm
Usage environment: PHO-14 Total Length of Electrolyzer | 310mm 450mm 450mm 550mm 820mm 820mm 1020mm 980mm 1200mm
G1" G1/2 G1/2 G1/2 G3/4' G3/4" G3/4" st | ar
Size of inlet and outlet Internal External External External Internal Internal Internal internal Internal
Thread Thread Thread Thread Thread Thread Thread Thread Thread
M A 40ia] APPLICATION —" GOA20% | SOAS20% | BMA20% | BMA=20% | 120A70% | 150A20% | 156As20% | 600As20% | G00A=20%
Voltage <5V <15V <15V =20V =30V =30V =40V =35V < 40V
‘ - g s ; Pressure of Electrolyzer =0.2Mpa =0.2Mpa =(0.2Mpa = (0.2Mpa =(0.2Mpa =(0.2Mpa =(0.2Mpa <0.2Mpa | =0.2Mpa
s T, PRARE®IR. SRR T W, BEEFR SR, BRM/KBEHE. BRE Material offhe Tark | PMMARVC | PMMARVC | PMMARVC | PMMAPVC | PMMAPVC | PMMAPVC | PMMARVC | PMMARVC | PMMARPVC
KSR, B BIABAKRR LR, SV ERBIRERE. BEF/KBE. 553175, Flow of the Salt water | 6Lh-8Uh | 12Uh-20Uh | 25Uh-35Uh | 36Uh-50Uh | €5Lh-85Lh | 90LM-130Lh | 125Uh-170Uh | 185L/—-260Lh | 250Lh-400Lh
The solution of inlet 2-5% Brine 2-5% Bnne 2-5% Bring 2-5% Brine 2-5% Brine 2-5% Brine 2-5% Brine 2-5% Brine 2-5% Brine
}
Chilor—alkali industry, chlorate industry, electrolysis of chlorine dioxide, acid hydrolysis, electrolysis S, bk i =15 Bl PRy | TN | Re | S0 | NN
ofsedwater chlorine, water sterilization and algae, electro —volume metal metal. 1on hydrolysis, Pickling HCL Concentration (;:S;ﬁﬂg) {;;;ﬁnm {;;:;ﬁ:i;) (J;;ﬁﬁg) ([}:;fﬂg} (Cff;gjﬂg} (;;;jng} (;fg;ﬁng} ({jf;,:zﬁﬂg)

electrolyticdidgnosis, etc.

N FRGUE: SRR

accordimg todrawings)
Aode life time: More than 20000 hours

FRENA RS, A IB. [EA/KAAIE. 4JES/KAGIE. kiiES.
= miitg . FHRAHFEERSMOAR AR ( oJRIBEEL T )
fHRFar . AKF20000/) A

Application : sodium hypochlorite generator, pollution —prooftreatment, cockpit water treatment,

domestic sewagetreatment, swimming pool disinfection.

Product specifications: Anode components are available in tubular or plate—shaped forms(machinable

NN\\\N\
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S T M CHLOR-ALKALI INDUSTRY

AR KR RETBef, BA1K
FFHERS, BARRNHS SRR
RS REERERETVERN, 5
AERPRAELLER, REREE/N, K
B KIBEERR, RIERAREFN
%o BEHNBEBRRZ TEREMR, &

AES,

Caustic soda 1s produced by electrolyzing salt
watersolution. The anode produces chlorine, and
thecathode reacts to produce hydrogen and
¢ austic soda.When our company's coated
electrodes are used 1n thechlor—alkali 1ndustry,
compared with graphite anodes,they have the
advantages ofsmall loss, greatlyreduced chlorine
evolution potential, and stable sizeand shape, In
addition, under the same electrolysisenvironment,
the energy consumption i1s;low and thechlorine

purity 1s high.

FF S 5% PRODUCT PARAMETERS

T RE&H. B NaCl(35%) &k

EREE

1000A/m2

BN BTRER ( FAR=MEFRE )

",

Lﬂ%%ﬂ: %T%

58 F

£ 75
oK : RIEE

NEXME. ~m/UIER

M. BRZITRIUARASKHERER

1////4

Work conditions: saturatedNACL(35%) solution
Current density:1000A/m2

Electrolytic method: 1on membrane electrolytic
(anode room and cathode room)

Type ofcoating: Ruthenium—Iridium

Life time: more than 5 years

Shape:Depending on customers requirements.
Product geometric shape cage type, singile pole

diverse plate anode group or other forms

tH 2 $APHTR

F e %;‘ %ﬂ' PRODUCT PARAMETERS

PLATINUM SERIES TITANIUM ANODE

E*j- Gr1. Gr2

TR RSEE: <8000A/M
TERE: <80C

xE®E: 18 (4iF 99.99% )
HEEE: > 21-489flﬁ
FEEE: 0.2-15um
ik M, tk, B, BF
EHRAE. PHE: 1-12
Substrate:Grl Gr2

Working current range: <8000A/ni

Working temperature:<80C

CSurface metal: PT(purity 99.99%)

Platinum content: 0.2—15g/ m

Coating thickness: 2—12 pm

Product shape: mesh, plate, tube, rod, etc

Usage environment: PH 1-12

L7 F4iis, APPLICATION

HHO generator and other fields.etc.

HEEF/K., BfE. HISH. SHEEBEAMNK. HHOX £ s3F M .

Electrolytic 1onized water, electroplating, hydrogen production machine, oxidizing acid potential water,
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LEAD DIOXIDE TITANIUM ANODE

» o

7= S 4% M PRODUCT FEATURES

1HEEBA =1.70v, EEREERMNEILM.
2HEMANMES, ARERBEET, SWHEMARKEFEES ., 8RB EKXT500A/Mm28Y, REFELL
WIBEBRES0.2VEA
BEBNERILAEEN, BEEREARTFNGS
4. B FAB MR, &,
5.FREREHIAE, BEJUERFEH,

6.R Ak, TEFwic, Mtk S.

1.0xygen evolution potential >1.70V, with extremely strong oxidizing properties.

2. The current efficiency 1s high. under low current density, 1t 1s equivalent to the energy consumption
ofthe Ir-Ta anode. When the current density 1s more than 500A/m2, the energy consumption 1s about
(.2Vhigher than Ir-Ta tank voltage.

3. It has a double —layer three —dimensional structure, and the coating has a good combination.

4. It belongs to insoluble and corrosion resistance anode.

>.After the anode plating 1s damaged. the substrate can be reused.

6. Low cost, long life time, high cost performance.

M FH40ia, APPLICATION

HEE . Ak, £IES/KAIE, IR AT, SEE/KBEAIE. SHAKK. ENFEEK.
AR EKFMIE

Electroplating, smelting, domestic sewage treatment, persulfate production, bleaching treatment of

phenol—containing wastewater, o1l field wastewater, printing and dyeing wastewater, ammonia nitrogen

wastewater and other fields.

o
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PRECAUTIONS

- RERBEE, SEME, AHKPEABRASE, (FABRKRSE. FhREEZEESR
a M

- KRR ERB2-100CK AL, EAEF+zH+NAEIRES, B/ v0mip, 25

- FERERT, REMREE, BEHEBHE. ERIKLLE. BRMENE, EXFHE MR
NERT, REEZRPKEERBSZIRARE.

SIS HMARERAE, ABERIBERARRE, ReREKNESRE, AMSEARRK
MR R R

- BIRR TERREREIE S, BARE25-40C, A&HTMNEHEE INRIFEREEFHE

E, BREATPEISFEES, EEZFAREF. OB NTERNEFRZ It EEER K.
- A ER S PRFARE S, ARG RSHEMMEYINR R BRI RFBIREFD.

+ Titanium 1s a valve—type metal with poor electrical conductivity. When used 1n salt water, 1t 1s non—
conductive as an anode and conductive as a cathode.After being coated with precious metals, it has
electrical conductivity and catalytic activity.

* The coating thickness oftitanium anode 1s only about 2—10um. During the
production+transportation+application, 1t must be carefully protected to avoid damage.

- Safety 1s most important in the use of anode, to eliminate static electricity, short—circuit conditions
occur. Avoid frequent power cuts, 1n the absence of current passage, the coating will be greatly
damaged 1f 1t 1s immersed 1n solution for a long time.

+ Shutdown or other maintenance conditions, with dilute hydrochloric acid or dilute nitric acid
solutionsoak, and then rinse thoroughly with water, not with nylon or mechanical substances such as
flushing.

+ The working temperature ofelectrolyte should not be too high, the i1deal temperature 1s 25-40° C,
and aheat exchanger can be added to maintain the best environment for electrode use. The electrolyte
shouldnot contain fluorine 1ons, cyanide 1ons and sulphur 10ns, ifthere are any, the life ofthe anode will
begreatly affected.

+ Keep the anode clean in the production and use, not stained with o1l or other adherents so as not to

affectthe.electrolysis effect and the life ofthe electrode.
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