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OHJI achieves the world’s highest level of rubber lining quality.

We build customer trust by consulfing lining technologies
from material selection to maintenance services
based on our experienced of materials, application and management.
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Introduction

FF ALK SEIE1957FEDRIZHELSR. T & AE] DHIIDE & FifiDEEE /N1 LAV z8GH
DRBICRVBATEND X Lz, ZORBIIRELZIHEON, MEOREHNST 72— AVTFVRIC
EBET. INTODTOCRTEERICTHRBW L cd. RREE—A—ADBOHIDAEICERICHE
E2TVETY,

SHTREARTSR TRV T 7ERRL, BATIEIAR 7OV b aEBIT 5L RE- RBELBIT,
OLSAZVITERD MY TA—H—THBEHEEEL, BEVLBEEL > TEEZERLTVET,

Since our establishment in 1957, we have been making efforts to develop technologies and supply high level
of rubber products to various field and application, under our policy of “Challenge & Creation”. This policy has
been taken over until now, and we all focus on the business at hand to increase customer satisfaction in each
process from material selection to maintenance services.

Today we've gained the top class market share in Japan, and also successfully completed so many overseas large
project. We will expand our business aggressively, being proud of our role as the leader in rubber lining industry.

B EEGE0

EhriahE REMERE SELRE IVIZ7UYT BHR BTE XVFFVR

Reliahle Material Sllﬁll:lelll Engineering Glohal Field Total
Quality Selection Experiences Services Network Lining Maintenance

OHJI LINING SERVICES

WUFNETRR SAZVTDER
HANDLING BUSINESS LINING WORK
A, EREUE |, dLZA4Z=>7
Steel Fabrication Rubber Lining
B. MHIERE . 2L=934=>7
Material Manufacturing x Flake Lining
C. 4= 7JmL . FRP 51 =>4
Lining Work FRP Lining
D. R—/\=/)\1H—
Supervisory Work
E. b—2ILXVTFVX
Total Maintenance
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OHJ | A=V JDEE
Lining Hisotry in OHJI Story

BIZELUE, S0FZBRBEEZRNMESTTEROH J | DZ A4 =2 J#if,

TR, EAZICEHRDEDAS D LD, BYINS T LG BRAZBATRIFMOINTVET,
OHJI Lining technologies have been making progress for over 50 years since our establishment.
Times may change, but our spirit will continue to go on, now and forever.

HREERAIA ~ 1970 R
Starting Operation - 1970's

1957 SHHITEERICILS A Z 2 JEERA

Founded a company and started rubber lining business.

1961 A4 Z 07 T5H1E%
Expanded rubber lining factory.

1970 Z4 =27 TG0k - RKEUNBRESRE (4,000 4 X 15,000L)
Further expanded the rubber lining factory.
Installed the large-scale vulcanizing autoclave.
(Size: 4,000 ¢ x 15,000L)

1980 4L ~ 1990 &4
1980's - 1990's

1981  RRE=> 1 = > JRaA

Started the resin lining business.

1988 T L —U oA Z It RELERA

Started manufacturing of the flake resin compound.

1992 ZANCH—IIN—F1LARZA T RRIL
Founded OHJI HERCULES (THAILAND) CO., LTD, in Thailand.
FEICEAEE ETEFHEIEERARRT
Founded joint venture company in China.
(JINGJIANG ANTICORROSION ENGINEERING CO., LTD.)

2000 45 ~ I]/7E
2000's - Present

2000 HEICETIEFILBRABFIL
(ELIEFHBIREERAREZBAIREL)
Founded JINGJIANG OHJI RUBBER CO., LTD, in China.
(JINGJIANG ANTICORROSION ENGINEERING CO., LTD.
was wholly owned by Japanese companies.)

2009 WEIFFILBRAAZEEHE
Total investment of JINGJIANG OHJI RUBBER CO.,, LTD.

OHJI' LINING ENGINEERING
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Rubber Lining Workshop Facility

= 1
Equipment
dLZAZ 07T Rubber Lining Factory 1,500 m?
BB E15 Storage Yard 6,000 m?
7))y RIS IH Grid Blast Workshop 100 m?
YU RTSRNIH Sand Blast Workshop 260 m?
BET N Workshop Tent for Paintwork 330m?
RENNERE (4,0000 X 15,0000L) Large-Sized Vulcanizing Autoclave (4,000gx 15,000L) 1
AR (2,5000X 5,500L) Middle-Sized Vulcanizing Autoclave (2,500gx 5,500L) 1
Z DAt Other Vulcanizing Autoclaves 3
PIEUREITV L—> (5TONX2) Gate Type Hoist Crane (5TONx2) 1
KHFETZ L —> (10TON) Overhead Hoist Crane (10TON) 2
KHFETIL—> (5TON) Overhead Hoist Crane (5TON) 1
TH+—201)7T b Forklift Truck 4
—av7Lyh— Air Compressor 5
Nowv o (RMTIER) Truck for Field Lining 2
RAZ— (GRMTER  1.0TON/hr) Portable Boiler for Field Lining (1.0TON /hr) 1
RAZ— (GR#EIA 03TON/hr) Portable Boiler for Field Lining (0.3TON /hr) T
AAZ— GRMIFETA 0.7TON/hr) Portable Boiler for Field Lining (0.7TON /hr) 1

KRR  PERE PIRUEST Y L—> $Y RIS 2 R TiE
Large-Sized Vulcanizing Autoclave Middle-Sized Vulcanizing Autoclave Gate Type Hoist Crane Sand Blast Workshop

OHJI LINING ENGINEERING | 4



dLZA4=Z7&1k?
What's Rubber Lining?

EROBEMLE &M EFEIERE

Corrosion Protection and Abrasion Resistance

FKADLDZ A Z 2T K BRI T EMNIHA
ESNIRSHTcDIE. 1920 FRDEUKEEHONTWVE T,
SH. FBEMILESPEEROESICLY. JA
SAZVITRKREGREZZRITCHEY . BR - BFED
BRELEDITNTCOEXRRICEV T, BN ERll
DUOEDELTHESFHEENTLET,

It is said that the first natural rubber lining for industrial
corrosion resistance has begun in Europe in the 1920s.
Now, rubber lining shows remarkable development thanks
to the progress of synthetic rubber and adhesives. It is well
known throughout all industries that have problems of
corrosion and abrasion, and it is successfully adopted as the
one of the most efficient way to prevent corrosion.

dLZA ZV T DrEE
Rubber Lining System

BMERITE. ToAX—LEERERA LR,
dLy—bzEELBYMTEYS, TLY—FOD
B, BEAMRIEERE T, JLHME -
BEZRS, BESMERMERELET,

Rubber sheets shall be firmly bonded to the steel
substrate after application of primer and adhesive.
After application of rubber sheets and proper vulcanizing,
rubber lining provides rubber elasticity, superior
strength and chemical reisistance.

OLSAZVT0RBEXA ) Y b

Features and Advantage of Rubber Lining

dJLY—h
Rubber Sheet

BEH
Bond
T34 —
Primer

B

’, Substrate

O MESME  Chemical Resistance @ HEERGHIE Reliable Application
O M&EZEMS  Shock Resistance @ EREGRZ A ZJEdH Accurate Lining Thickness
O THEEFEME  Abrasion Resistance @ EnfEk Excellent Bonding
© MEME Pressure Resistance @ KIEEP DR Defect Detection
© feRia Elasticity
mVNOLSI ALZAZTDA) b+

Features of Rubber

5| OHJILINING ENGINEERING
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LS4 =27 OISR 0000000

Examples of Rubber Lining Application

Iron and Steel Industry

HRDIC AR B PHER - BEAANEBEEICEREINTVET,

Mainly applied to chemical treatment systems for steel plate treatment
equipment for chemical and waste gas.

BT RIEIRE

Non-Ferrous Metals Refining Industry

mEn. Zv )b, SWEOBERIGEHS 0. FERLERE|CER
TNTVET,

Mainly applied to electrolysis refining system for zinc, nickel, copper,
and chemical treatment equipment.

O B B e Oy —
Pickling Tank g .ﬂ&, Thickner

0 A SR O ek ek
Degreasing Tank I Drainage System

WP AVEY
Plating Tank

fLFEmIE LSRRI TS

Chemical Industry
Y — A PIRBEDORRMOBRVRR Z RIS - FrE T 2RE T
JLZAZV THRIEFEA.

Mainly applied to processing equipment and storage tanks for caustic
soda, hydrochloric acid and other high corrosives.

O &Ems > O U ERSERE
Hydrochloric Acid Tank Phosphoric Acid Equipment
Oz > O U VERiE=E

Sulfuric Acid Tank
O A 7 >3

lon Exchange Tower

RNERILEHES

Pollution Control Equipment
REACT SV FOBEMEZRY RV TREAHZERY 5R10E
ICERETNTVET,

Mainly applied to environmental loading reduction equipment in power
plant and various plant.

O R NEBEE O4#>y0o——
Exhaust Gas Treatment Equipment Tank Lorry

OFEARNER Y 53— O%2>h—
Scrubber for Exhaust Cleaning Tanker

O S BHERREE O fptEz > o

Wet Flue Gas Desulfurization Systems

Z Dt

Other

O BAHKLEE O MHEEREHEBR
Desalination System Abrasive wear resistance

O mkE O 18kes

Sea Water Pipe Water Box Condenser

Chemical Fertilizer Industry

| EBEMRDRERME . AE LTRET 57 v mREEMONIE
RiBICERTNTVET,

Mainly applied to phosphoric acid equipment and treatment equipment
for impurities like fluorine chemicals.

Phosphoric Acid Condenser

O SEA LR SLEREE
High-Analysis Compound Fertilizer Equipment

Transport Equipment
BEMFERZERT S HDARICIT. FICHE - REICGELTL
SA VI EIENTVET,

Shock and vibration absorbing rubber material will be applied to
transporting vessels for corrosive chemicals.

Shipping Tank

OHIJI LINING ENGINEERING
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OdALSAZVJDERTIE
General Rubber Lining Procedure

TR T34 — - HERIER I=brSAZVYT
Surface Treatment Primer & Adhesive Coating Rubber Lining

ke AT

A I /Sandblasting

HR7S

3

i
i

THBALIE / After Pre-Treatment EEﬁU*ﬁ / Afted

(=

=F 1=

] 1 -
hesive Coating dLZ A Z>% /Rubber Lining

YYRITSRAMERIETUY TSR LA ZVIERDT /43— WA=V IMIcEDEThY LI

b CEMEREDOHE PEIFDZRRE Z 5T LREEREEHRLET, JLY— &, BFEOBIcTT7—H
L2IREL. BEEO T HNEZITO BolEWES/N\Y FE—5—TCEEL
£, BEUAIIFET,

All surfaces to be lined shall be grid or Blasted surfaces shall be coated with Rubber sheet cut into the suitable size
sand blasted to remove rust and spatter special primer for rubber lining. shall be firmly bonded to the substrate
or old coatings completely from metal Appropriate rubber cement (adhesive) with hand roller to eliminate air pockets
surface. bonding shall be applied. between the rubber and the substrate.

INERDIZE]

What happens when rubber is vulcanized?

EILICHREANNA TINAEICK Y BRBRIGA T
T EE TR EVWETY,

MFTRICE Y. REERNE LTILATFRL # - £
BRI L. SRTOBBMES AT,

LTIV £ BN RN BT ——>
5LET,

Heat, Pressure
The vulcanization is defined as the complex process
which cause the crosslinking reaction between rubber .
chains and sulfur that are initiated by heat etc. JL73F =y
It provides the increased rubber elasticity and stable Rubber Chain Sulfur
physical properties.

7| OHJILINING ENGINEERING



OHJ I DdLZAZ2 7. @ TFEXTITONE T,
RREAMEICKDEDRICE Y NALANIVHDRELTcmBZRRLTVET,

The process of OHJI rubber lining is all done by hand.
Qualified and trained staff allow us to provide high-level and stable quality.

NERLE - Wi
Painting / Shipping

HifE / Shipping

ASEMER / Open Steam Curing FEE 127 / Hardness Inspection

EYVR—Ib, BE. BE, NRZERE BEROTEL(CK Y, HIBEONEIC

THABLICIE. MiFREICCESICK
BIMEMRZTVNE T,

R TETIE. KKUEMBRICTITLE
ED

Autoclave curing shall be carried out

with pressured steam for shop lining.
Open steam curing at atmospheric

L. S/ ImInmBEZRRLE
ER

Any defects shall be found and repaired
through pinhole, hardness, thickness
and appearance inspection.

T EZEEZITV, IMEZER CEER.
CHRLDMAGFINGEE LE T,

Equipment shall be external painted
according to customers requirements.
Packing to avoid any damage during

shipping.

pressure in case of on-site application.

FNNFRTTEDIER

A variety of methods for curing

& 0 bR ARSUEMRR | A Y2—F VIR ERZAYIIED BENORR O s 7)F2T7HL
Autoclave Open Steam Internal Steam Self Cured Pre-Cured
dL¥—+ AA0ER AA0ER ARA0ER ENIE HnER F 08
Rubber Sheet Uncured Uncured Uncured Uncured Cured Pre-Cured
BEIE | ma . Ax5E | BE-NE | #B0EE RO
InbRSRA (FEx) _
Condition High Temperature |  High Temperature | High Temperature : ;
Pressure (Steam) | Atomospheric Pressure Pressure Operation Operation
WRE T e T T RHE T REUGTHE
= iz lé} e .
A THARL | cmmas | EomE | TOPC | mowmie | momiE
Application Shop Field Lining Field Lining Partial Repair Field Lining Large Tank
Lining Large Equipment | Pressure Equipment Partial Repair Partial Repair

OHJI LINING ENGINEERING |8



dLY— kB
Rubber Sheet and Material

BH&ED I LY — k
Rubber Sheet

O—2—Av FiEE#EER L. JLAD2V/\U Y FERE
MBSHTELL. [VEDGBWME—BZEHDILY— ML
T EFEYT, SRECTHEBMEEMAMEHA DL —F
Er BEMN « MENICHE TEDRHORADFERTT,
BoReaEt - MUNMIAOREICESEL T, 2B THE
$50HJ | 72 FOOLY— T,
The Roller Head Extruder forms the rubber compound into beautiful
rubber sheets which feature a smooth surface, uniform thickness
and without any air inclusions. One of the most distinctive feature
of the roller head unit is high performance. It provides a stable
supply of high quality rubber sheets with good resistance to
corrosion and wear.

We manufacture all processes from designing of mixture, kneading
to sheeting.

OLZA Z VI HBEORE—E

Chracteristics of Rubber Materials

O: 18 Excellent O: B Good /\: 8] NotGood X :7H Bad
RINEE Ly RIRGE T L 27V AL o007L YL
Natural Hard Rubber | Natural Soft Rubber Butyl Rubber Chloroprene Rubber

i

Weather Resistance © A © ©

M ERME

Heat Resistance © A ©) O

et

Acid Resistance © A © O

77 )L7 ) 4

Alkali Resistance © © © ©

M EERE M

Abrasion Resistance X © A O

kSIS AME

Vapor Permeability © A © O
{EENREM, WE LKL VIBEMMIC | TERRMEICENIRE | IR - e -
FEAEDERIEFE | MEREITSD, JLT. KEIPHR | THEE - IEREZD/N
mICTTED D B, THEFEN: - TERMIC | ICLBTUREZ—DFE | SVADENT L,
MEAME - BRI IS | BTV 2, ELITL, FITBKERDEE P
BnTna, FITHAZ U —f&lc | EICHRBROPHERET | BKeEICER.

f£F. KEPERAREENBL

KEE HEERE T,

C\haracteristics Chemical stability. Inferior to hard rubber | Soft rubber with chemical | Well balanced rubber
Resitance to almost all | in chemical resistance. | resitance. offering mechanical
inorganic chemicals. Resistance to abrasion | Blisters caused by vapor | properties and resistance
Heat resistance. and shock. or gases will hardly ever | to heat and oil, also
Machinability. Mainly used for slurry | occur. excellent in ozone

abrasion resistance. Mainly used for FGD | resistance.
systems and equipment | Mainly used for seawater
working under high | pipes and water box
operating temperature. | condenser.

OHJI' LINING ENGINEERING




dLSA =V DE
Rubber Lining Material

OHJ I Tld. 502 =—XITHISETEDLSBAVHBEZRIHZATEHY . BEERIMNZFD
HX 2y T7H BEfZEHF > (REGMEZEENLET,

OHJI's rubber lining materials are used for a wide variety of applications. Our experienced technical staff
shall select the material which will be best suited for your needs.

RIAREE O L
Natural Hard Rubber Z—</\— K / OHJI-HARD

AR =
*E P E ThEE Curing Method e

Material Characteristics General Application TE KSE Hardness
Autoclave Open Steam

BEE L, BT COMESA, BeE wio e
: TLEY T E7 125 %, ict;ﬁfiwfment o 70 ~90
-5 Hacrld r#bb?r used Ior cherg.lfal resistance Recovery system for hydrochloric 247D
Locs flexible tha Eog T conaron. acid and alcohol Type D
ess flexible than Bromine production equipment
£ | fECa- MoEER, M BARI%EE ()L HEER) ° 60~ 80
Compound of low Ca and Mg. Speaal for Cell-liquor of IM electrolysis /’tlr;;ZODD
[LEEMENE. 7L+ TIVERREL,
AAZ— R -
AR (JWWA Z108-2004) (Ti#iE, S - IR - U B - Y — 65 ~ 85
E-7 Wide range of corrosion resistance. 7 t’ﬁyj(%@ﬁ\.ﬂgg.ﬁ = L o 247D
Excellent flexibility. H drochlo_rlc aqd, D|Iut§ sulfuric acid, Tvpe D
Standard grade of natural hard rubber. Phosphoric acid, Caustic soda, etc. ypP
Certified as water supply standard.
(JWWA Z108-2004).
MR
o | EG-MoEE, IR BBEL ° el
- electrolysis
Compound of low Ca and Mg. Used for the case of disrelishing Type D
metal ion
BERNADK S B - BBMERA. ERBROKIENK. Cl, (wet) A 70 ~ 90
E-8 o BARIEICH D188 (EFAS) ® s
Used for oxide and osmotic agent, such as | For equipment for gaseous chlorine
gaseous chlorine. (wet) of electrolysis in saturated Type D
BHARL. SOEMNEAT 2BE 60 ~ 80
F.15 | FHETA—MEE L, E-7 L[PIR ‘ °
General hard rubber for site application. gss%%‘gvihser?]it)?:dorgamc solvent such ’J;‘_;LZ’DD
Same as E-7
%ﬂﬁﬁlﬂﬂ%}%%jl\o E71 L 60 ~ 80
3 & Ca - Mg E2&, = B3
E-20 Hard rubber for site application. Same as E-7I ® 217D
Compound of low Ca and Mg. Type D

¥ OE7, B151%. BmEEAICED(EEEETE /0S5 (£855) IcBALTVET,
With regard to service condition, in the case of food-related, E-7, E-15 are certified by the Japan Ministry of Welfare Notification No.370
(No.85).

OHJI LINING ENGINEERING | 10




RARE T L
Natural Soft Rubber F =V 7 b/ OHJI-SOFT
hDEﬁHEE y
Curing Met
e ¥ B AR e e
\EIERE] Characteristics General Application HE K E Hardness
Autoclave Open Steam
A7) —EFENBEEC R-6 TlEFATHER _ 42+7
R-4 N55EIER, A=) —ERR . .
Used in the case of extreme slurry abrasion | For abrasion resistance of slurry ZATA
where R-6 is not sufficient. Type A
AZ VU —ERICIITELA T, EOAREME 6247
R-5 Tﬁi&iﬁ%ﬁify%ifi:iﬁjbﬁf applicable MR ] L 24 _7°A
for abrasion with large diameter of coarse For special abrasion resistance Type A
particle and high loading.
WBEDOERFRATOME - W77ILAY - A N O g
S0 —BRAL LTERENS IR Y
R-6 POy i) ° EI‘li‘/)—ﬁFﬁﬂ@iﬂT’% cAH— 6247
° | ea—U—
(R-16) rS;?irg?aar:Segrade of natural soft rubber for acid Egggfgr?c:nd piping for chemical o o /ﬁ‘r;;gﬁ
Alkali-resistance and slurry abrasion resistance ! -
shall be separately considered. Suitable for caustic soda
@%ﬁjﬁéﬂﬂ%?ﬁ%@ﬁgﬂ%& SfeHEI L, *(7“// \— ;?%é: LCHER 70+7
_ —RRDMNER - 77 /L7 A, SH-8078 —
R-8 Soft rubber blended with hard rubber for | Used as SH type ® ® ZATA
vulcanization. (SH-8078) Type A
42+7
L 1K Ca - Mg E2&. R-6 - R-8 LAk
R-8l Compound of low Ca and Mg. Same as R-6 and R-8 ® ® %;LZ&A

¥ R6, R161F. BRFEEICED(EERETRE 705 (8855 [TEAELTVWET,
With regard to service condition, in the case of food-related, R-6(R-16) is certified by the Japan Ministry of Welfare Notification No.370

(No.85).
JFIVAL
Butyl Rubber F—274 / OHII-A
HDEﬁEﬁEE y
Curing Metho
L] ¥ B N 2 i
\EIEE] Characteristics General Application HIE K E Hardness
Autoclave Open Steam
FEILDORCREMERMENE . KES N
EEMEICEN TS, H,S0, ® HF I<xf L CEN Iz
2528 — R, #RO, B
B-5 KER (JWWAZ108:2004) ITES. E‘_F@HFEE;’E%E_E: VBT SR, 57+7
Standard grade of butyl rubber. —yTIVISY b () () B4TA
(B-15) The most chemical resistant rubber. Excellent resistance to H,SO, and HF e /A
Excellent in vapor permeability among the | FGD equipment yp
natural rubber. Phosphoric acid plant
Certified as water supply standard. Nickel plant
(JWWA Z108:2004).
B.5g | /\DF Ve (R TFLAL, SEINET BB R, 5247
%8EIE B-5 (B-15) LE%, UYBTZV N Zu IV TSV o ® —
(B-15B) Halogenated (bromo) butyl rubber. FGD system in overseas 2ATA
Same performance as B-5 (B-15). Phosphoric acid, nickel plant Type A
E?ﬁﬂﬂﬁﬁ@g\;‘)b?!}o . . 5247
AR RS C 6 L ATAE, EINET PR E -
B-55B Self vulcanization type of butyl rubber. FGD system in overseas o ® ZATA
Vulcanization with operating temperature. Type A

11| OHJI LINING ENGINEERING



JFIVAL
Butyl Rubber

=774 / OHJI-AI

MERA T
Curing Method

=} ¥ = FEA® Ty
Material Characteristics General Application E K ST Hardness
Autoclave Open Steam
B-5C NOF A (8%Kk) TFIVDL. . ) 5747
MEEIL B-5 (B-15) LA BINE S BRI E Y ® ~
(3_1 5C) Halogenated (chlorinated) butyl rubber. FGD system in overseas ZATA
Same performance as B-5 (B-15). Type A
BEINBR 2 A 7D 7 F IV d Lo PHPARHEZ> 5 5247
B.5S | MFRE BRI BRI FE A
Pre-cured type butyl rubber. Large size tank for field Not required
Not necessary for vulcanization. For repair at FGD system Type A
BUIRR S 1 T DRE(LTF )LD L, AT S > Y 5947
B.5gS | MFFE PHER BRI RE e
Pre-cured type bromo butyl rubber. Large size tank for field Not required u
Not necessary for vulcanization. For repair at FGD system Type A
o REERE Y — SHE (2 H— - 5747
B_-I7 NaCIOﬁH77‘)|/3A (%)o D_U_) 'EE% . .
Butyl rubber for NaClO (Black). Storage and piping of hypo-chlorite ZATA
soda Type A
=5 = B[ | S 57£7
Bq15 | VU VEEEER GEERM). BRR VEEE ° °
Non contamination grade for phosphoric acid. | High quality phosphoric acid storage %_;;)ZAA

¥ B-5(B-15). B-17. B-5BS i&. BREELICEDIKBEEETREI/0E (B8 S) ICEAELTVET,
With regard to service condition, in the case of food-related, B-5(B-15), B-17,B-5BS are certified by the Japan Ministry of Welfare

Notification No.370(No0.85).

yoo7L>dA
Chloroprene Rubber

*+—7 1> / OHJI-PRENE

Curing Method

%] ¥ = FIER® B
Material Characteristics General Application ME K Hardness
Autoclave Open Steam
BANBAT L. NaOH f{lf. PAC - CaCl, o
C55 | MBRBREAEVEH CHITAEE FRAZEE ° ° e
Self vulcanization type of CR. NaOH storage, PAC, CaCl, Tvoe A
Vulcanization with operating temperature. Wastewater treatment equipment e
BREEAICES LI BRMRE I L, RN NaCH Fril 657
C-55F | mimmzEabt 7z WS CEEIAIBE, Storage tanks for NaOH as a food o o 24 TA
Food grade of self vulcanization type of CR. additive Type A
BCMERQERC CRATESME,
A - TOEME - RN - i Y > hvEN .
W%, U LRSS RE
7 VBN BRRICERT NS, E ot
AR — Kiho 1BoK2s ==
C-6 Standard grade of CR. Phosphoric acid producting related [ J o 2RATA
Except oxidizing chemicals of chemical resistance, | €quipment. Type A
heat and oil resistance, also excellent in ozone Seawater pipe
resistance. Water box condenser
Can be applied for coexistent with hydrofluoric
acid such as phosphoric acid production.

¥ C55F . BMEEEICED(ELERASETREINS (B85S ITHEALTVETY,
With regard to service condition, in the case of food-related, C-55F is certified by the Japan Ministry of Welfare Notification No.370(No.85).

OHJI LINING ENGINEERING
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#5544 (EPDM)

Special Material (EPDM) A—IT X /OHJI-S
MR AT
N - Curing Method
ma T & FERAR B
\EIEIE] Characteristics General Application A0FE S Hardness
Autoclave Open Steam
fiEh - T4 Y BN 8 E d L. s 0
AGEA WWA Z108:2004) IBE. T SEAIE S Dl HE=y
S-2 Certified as water supply standard. Specialty chemicals o 24 7A
(JWWA 7108:2004) Water supply equipment with heat Type A
Heat and ozone resistance.
PN A= m N
Natural Soft and Hard Rubber SH %/ SH Type

ME 5 =S
Material Characteristics

FEILR (RR-CHR-BXR-SH) & FE - REICKVBEEZZIGVH. BEILR (ER) F. CORICHE
D%, MEEOENSEEILZEAL. B - IREICNT HIBIIEE MK T Z2UEL DS & Eld. HBEIL~FEE
JL~EEILD3EAEY (SHR) ZRAVS,

SHEYN\=F) & @BEsbThTh B~ Bi~E~ OENERT LS C. TONBIFERERSZMFICK
V. BE - MELLICTOHERG S,

Lieh 2T TOHFEEF. FIRERICESEDET 2, BEREEL, TNTNOILENR CREE/BNES S,

Although soft rubber type (R, C, B and S type) is not be damaged by shock or vibration, there is a problem in this point for
hard rubber type (E type). When hard rubber is used for corrosion resistance and shock and vibration resistance need to
be taken advantage, triple layer application or soft~hard~soft (SH type) is used.

SH (Sunhard) specifies the sign of each structure (hard-soft and soft-hard-soft) from metal surface, and the contents of
thickness and material differs depending on the required service condition.

SH-8078 | In this case, therefore, it is separately specified. Designed value of standard hardness differs from by each rubber structure.

SH-76
SHRBR (REDOHE) O &R (ISK6253-3(CL2)
B SH Type Structure (Material of Each Layer) Iy amey AL A4 FAFIOA—Z
Material EEME FRfEE HRE Curing Method D:2A7D710X—%
Substrate  Middle Layer  Facing Surface O HIFEEE : 23+2°C
e e - e IFE © Hard test ding to JIS K 6253-3
Autoclave ardness tester (according to -3)
SH-76 E-7 - R-6 A Type A Durometer
D : Type D Durometer

© Temperature : 23+2°C

¥ SH-8078 1&. BmEEEICEDCKEEEETEI/0S (B85S ICHELTVET,
With regard to service condition, in the case of food-related, SH-8078 is certified by the Japan Ministry of Welfare Notification No.370
(No.85).

13| OHJILINING ENGINEERING



dLZ4 227 DiE&E

Chemical Resistance of Rubber Lining

OL=74 Z 7 DOt FEE LM ( N ( X N N |

Chemical Resistance Charts

Inorganic Acids O: S Y Satisfactory A FFICK UMDY Marginal X : fift7% L Unsatisfactory

KA L
Natural Rubber 700730 FFILT L

BE g N Chloroprene Butyl Rubber
Hard Soft Soft and Hard

= BF
Chemicals Formula .

ﬁ/ﬂ% %/Jm %/Jm
gﬁ%ricAcid 504 10 O i O O X O i O O i A O i O O i A
Siforic Acd Hs0, | 010 |0 1 x| OO0l O A|O OO A
igﬁ%ricAcid H250, 50 O i O O i X O i O O i A O i O O i A
e Adid H,50, 00 x| x x| ALXx|AIX]|Ox |0 X
it | | ] l ] 1
Hydrochloric Acid Rl 10 O 3 O O | X O | O A | X A | A AN | X
158 | | | 1 1 !
Hydrochloric Acid Hcl 35 O ! O O : X O : A X : X A : X X : X
DHES | | | i i i
Nitric Acid AL 1 XX X DX X ox X X LA X A X
Sulfrous Aci HS0, 05 [O 1O | x i x| O A0 X | ALX| XX
IRy | | | | | |
Phosphoric Acid H;PO, B O ! O O ! O O ! O O ! O O : O O : O
7k | | | | | |
Hyd/rofluoricAcid HF 1 O ! O X ! X O ! X O ! X O : O X : X
S | | | | | |
HyéroﬂuoricAcid HF 48 A ‘ X X | X X | X X | X O | X X | X
R | | | | | |
(DigrbonicAcid HC05 - O ! O O ! VAN O ! O O : O O : O @) : VAN
BRK ol | ] ] l ] ]
Chlo:ineWater C; corfc. >gg—81 A X i X o i X 2 | s e | S A [ S
&iorne cas c wet | gt O | X 1x | O x| X L x| X X | XX
%;dtr?)(ki%icAcid HBr 40 O O O X O A A X O X O X
kR | | | | | |
I-JlglerQen Sulfide Water HaS B O ! O O ! VAN O ! A @) ! A O ! O @) ! VAN
gh'r:'oﬁ%md H,CrO, 1 A LoX X X X X X x| A X X X
e ILAY
Inorganic Alkalis O: MiEd Y Satisfactory A &K Y MESH Y Marginal X : fiftE7% L Unsatisfactory
KA Ls
Natural Rubber 70070730 | 5,57,
w'a HIEE Chloroprene | gi;y| Rubber
Soft Soft and Hard
o {EF =
Chemicals Formula . =
=i
:
Dt NaOH @« |00 |0 } o |0 } § oo ; oloio
=EA | | | | | |
a\ustic Potash KOH 25 O ! O O ! O O ! O O ! O O ! O O ! O
TUE_TK NHs(a) 8 O A A X O A|ATX O X | X X

Ammonium Hydroxide

OHJI LINING ENGINEERING | 14



WUIEICRTR
Inorganic Salts Solutions

O: S Y Satisfactory A ZFICK Y MESH Y Marginal

e
Hard

X ¢ it L Unsatisfactory
KA L
Natural Rubber
/4]

Soft

7007V [ 5x,,5
Chloroprene Butyl Rubber

PR E Rubber

Soft and Hard

15|

P-gne
Chemicals

EZ

Formula

<3k

<

S ypodtiorte | Nacl0 Aiox [ xix|[adix [ xix[Omalxix
Gicium iypocniore. | C2CO% O . O ! x o

i Chicrate NaClO; cioloialoio|loio|oio|oia
Potastum Chlorate | €105 cioloialoio|loio|loio|loio
Sbtium Chorde N ©i0l0{a|0}l0|0IO0|0Oi0|O O
Glbim Craride Cacl oclo|loialoio|loio]loio|lo o0
Zne Chieride zncl oio|loiajoio|loio]loio|O O
Remorum Chanide | N 0O 0|0 a0 0|0 0|0{0]|O0O O
5, Yoot O NexsO, ocio|loia|oio|loio|loio|oio
Sodum carborate | NOHCOS cio|loialoio|loio|oio|loioO
Potossim bietromate | 1400 oialoiajoialoialoio|0a
gl NauSOs O O | O A | O O | O OO O | O O
Bt sutfte 5505 ojoloialojolOi0]|0O0i0|0O}O
T sufide Naz5 O/ 0|00 0|0 O0O]0:0]10!O0
i sulfde s ©i0l0{Aa|00|O0 0|0 0|0 O
Lodiim Thiosufate Nas$:0, oio|loialoio|oio|loio|O O
o e Na;PO, O o | o0 A | O o | O O | O O |0 O
iimchorce | <€ cioloialOoiO0|lOlO|lO O |O}O
BETVEIL | (N, ocioloialoio|loio|loio|oio
el Crierde FeCls 00|00 6|00 |0I0]O0 0|00
Amomum sufaie | (N0, oiloloialoio|loioloio|o!lo
e Sftoride SnCl, O O | O A O O | O O |0 o | O O
G iam Chiorde Gicle oO: a0 |00 |00 OO0 |00
mmoy T NSO, cioloialoio|oio|Ooi0|O O
S Nitate AGNO; oialoialoialoialoio :

HETILE = AL(50J); oioloio|loioloio|o 0|00
ol Na:0 - S0, ocioloio|oio|loio|loio|oio
ot Mminate” > | Nk ©c . 0ojl0/0|O0i0|O0IO]|O O ?

S R ivade | MIOH) cioloio|oio|loio|loio|o}oO
pac ALOHInClyrim olololo|loiololo|lolo|lo!lo

OHIJI LINING ENGINEERING
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Organic Acids O: MifEdr 1) Satisfactory A ZHHICK WS Y Marginal X @ fif#7 L Unsatisfactory
KA L R
Natug;ubber - /(]:EIEZO%r/e:r‘wé Bz\tjl}Rbujb\ér
- " & Rubber
Cifﬁls Ftbr_njﬁ_flta
R ) s

= - CH,COOH 0 | OO | x % x ol x|xix|oOola
2%’5% Acetic Acid CH,COOH 10 O i A i i i i i
e HCOOH o0 | O i A | O % x | A i O % Al O i x | O
Oraic Acd (CO0H) 0 |00 | O ©:0]0 a0 O i
e CHHCHCOOH| 100 | O | A | x | X
BaE (CHOHCOOH,| S0 | O 1 O | O 1 x | O O[O O] OO
= CHCHOHICOOH| 25 | O | ©
BRCEH
Organic Compounds O: MEd Y Satisfactory A K Y MHESD Y Marginal X : fiftE7% L Unsatisfactory

KR L
Nat Rubber
%F

g0a7Ly3h0 FF)L T s

Chloroprene

=/ Butyl Rubber
Soft andgli-lard sy
Emd
Chemicals Formula =
r“%‘!\
R
Vit A2 l l l l l l
Ao CH,COCH; - |laia|lalx Al x| Al Xx[OA |
*2 /=)l | | | | | l
Methanol CH;0H B O 3 O O 3 X O 3 A O 3 A O 3 O 3
I%2/—=)b 1 | | | | |
Ethanol CoHsOH B O ! O O ! X O ! A O : A O : O :
-Joe7iba—ib i i i i | |
E-Propylalcojhol GH,OH ) O | O O P X O | A O | A O | |
-J2/—=)b | | | 1 l l
E—Butanol CiHyOH B O 3 A 3 O 3 A O 3 O 3 3
FIVLTIVTER | | | | | |
Formaléehy?:l_e HCHO . O ! O O ! X O ; O O : X O : X O : X
i CH,(OH), - |loio|loialolo|lolo|loia|o!la
TFLYFUA—b 1 1 1 1 : |
Ethylen:GchoI (CH,0H), - O 3 O O 3 AN O 3 O O 3 A O 3 A O | AN
IR/ =V | | | | | |
Triethanolamine/ N(CHCH,OH); ) O 1 O O | A O 1 O O l — O 1 — i
73— | | | | | !
Glucose CoaOs - o0 oA o O oA oA O A

MHEEERE—ERICDOWNT
Remarks on Chemical Resistance Charts

ML FE RS ERMEFRCSEDORAREZTICFHEIEZ L TWEITH. REDS A2V IMEDEEICS VT, HER

RIBEDERFFPRREEZERNLET,

TEAICE L TEERICEHMNTHERCEEVET LS. BEVBLET,

Chemical resistance are determined according to test results and actual long-term performance. And accurate material selection

requires careful consideration in terms of operating conditions and specifications of equipment.
Therefore, please consult with us in advance for selection of rubber material against your chemical.

OHJI LINING ENGINEERING
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TJL—054=Z258187
What's Flake Lining?

BANBHRBZA=T

Reinforced Corrosion Protective Lining

TL—0254ZT1% BNcMEtERE DR L EDRIR
BBICESH = /70VDEARAS AT L—0ZRBEED
%05 ~3.0mm DEHCOA—T+1 V7T 5HBREMTT,
Wimm D7 L—0 254 =T IciE. 50 ~ 100 MOMED
HAHSATL—UDBEBENTVEYT, TOBRBRIRICKLY.
BN\ DBBYEDZEEFNTNET,

Flake Lining is anti-corrosive coating systems for severe exposures.
Flake compound is made from thermosetting liquid resin mixed with
glass flakes in microns thick, and applied in a thickness of 0.5~3.0mm.
Glass flakes as barrier fillers make the coating much more durable
and prevent permeability of corrosive substances, as the layers of
laminated glass flakes (50 ~ 100 layers in 1mm thickness) form
a highly impermeable structure.

TL=0 3422V OBE HSATL—o 5% - SEICREENT

Flake Lining System I ZELNUTZREL. BREOERE
_%5&; b BHKES - DAEDBBEHEET,

A iHAE Glass flakes are laminated densely and form

7L 7ETHE' (2 EE) a stable barrier structure. It prevents{)ermeation

Flake Resin (2nd Layer) of vapor and gases that lead to corrosion.

ZL—7#kE (1 EB)
Flake Resin (1st Layer)
To7A<—
Primer

S

’, Substrate

SAERER

Microscope picture

N— 2 HhE
[ Base Resin
ZL—7tks (1B8) AZRATL—Y
Flake Resin (1st) — Glass Flake

44 Substrate

BRWE

Corrosives

ZL—UtlE (2E8)
Flake Resin (2nd)

TL—=034Z207DFBEA) Y

Features and Advantage of Flake Lining

O MRS Chemical Resistance @ NS EEM Work Efficiency
O MW7) XZ—"MH  Blister Resistance @ EnfiEstk Excellent Bonding
© M Heat Resistance @ NFHEAE No Need to Cure
© EEE b Thermosetting @ AVTFHURME Easy to Repair
7 L—7 Rl Dt TL=034Z27DX*) v b+
Features of Flake Resin Advantage of Flake Lining

17| OHJI LINING ENGINEERING



FHIALEE
Surface Treatment

THEALIE / After Pre-Treatment

YUY RITSRAMEREIUY TSR

N CRMREOHEPEFEDERE 75T
2IcfREL. FEEO THIIEZTTO
g9,

All surfaces to be lined shall be grid or
sand blasted to remove rust and spatter
or old coatings completely from metal
surface.

IJL—90954Z V5 DELRIE
General Flake Lining Procedure

T34 — - HERER
Primer & Adhesive Coating

75 A <X —%4% / After Primer Coating

TL—0SAZVIERADT (I~
ZZHLET,

Blasted surfaces shall be coated with
special primer for flake lining.

1BE7L—924=27
1st Flake Lining

1 BB 2% / 1st Layer

INTIRDT L— 7 BRI R LA Z 18
BMA. K<EHLE 2T78L0
A—5—CEYMIFIET,

Flake resin patty is well mixed with proper
quantity of hardener, and then applied
with trowel or roller.

2BBIL—9314=7
2nd Flake Lining

2 BB %75 / 2nd Layer

BEODTIL—US5A4 T TlE. &4
BEARHLEDTH. 1 mm % 2 [olfE
ITLT2mmAxn>1r=7ELE
ER

In general flake lining, 2 layers of glass
flakes in each Tmm thickness to prevent
involution of air and pinhole.

BZ
Inspection

£~ R—JUIRZ / Pinhole Inspection

e 7% NMERE - E2R—)UR
B-EIRBERELET,

Any defects shall be found and repaired
through pinhole, thickness and appearance
inspection after hardening.

by Z7a—F
Top Coat

b 73—k /Top Coat

fFEFIChy O— b EREBLE T,
(200 300 —XRIEFE)

Top coat shall be applied.
(Not necessary for 200 & 300 series)

OHJI LINING ENGINEERING
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TJL—95A4ZV DA
Flake Lining Material

F—=I7L—=7100Y0)—=X
OHJI FLAKE 100 SERIES

O 1TEEE 2mm (2 [EFEY)

Thickness avg. 2 mm (2 coats)
W BIAE a7
Method Trowel

Base Resin

ERREZIVIR TR
HF-161 Bis type Vinylester resin

HF-18]1 /RSy IREZIVI AT
Novolac type Vinylester resin

F 73R / Application
& FGD duct & tank
Water treatment equipment

- BEADRAIREE

- KIERE
CRRZY

[A—2I 7 L—% 100 /1) —X / OHJI FLAKE 100 series)
N— X fitfg

DAERE
Average Volume

4 kg/m?

4 kg/m?

Chemical tank

B R

Features

AR
Standard

M EAE

Heat resistance

(100°C—&=)
(100°C-Liquid)

(150°C—AHRA)
(150°C-Gas)

L=

OHJI FLAKE 200 & 300 SERIES
EAEE[E 0.8 mm (200 1) —X)
Thickness avg. 0.8 mm (200 series)

04mm (300 1) —X)

avg. 0.4 mm (300 series)
L% ATL—--0—5—
Method Spray or Roller

F75 R / Application

s EmRY
BKEANE
RS

[#—2 7 L—% 200 1) — X / OHJI FLAKE 200 series])

N—Rfifg
Base Resin

IREFERE

Oil tank

Seawater pipe

Ocean construction

i

£

EXRE VI X7/ UEERE
HF-261 Bis type Vinylester resin

HF-281 JRZ W IREZ VT AT VRS

Novolac type Vinylester resin

Average Volume

1.8 kg/m?

1.8 kg/m’

Features

IRAE(T AR
Standard

M E %

Heat resistance

(60°C—i&Hh)
(60°C-Liquid)

(150C—AHX)
(150°C-Gas)

[A—2 7 L—% 300/ 1)—X / OHJI FLAKE300 series]
~N— 2 Hg

RS

5

&

Base Resin

ERREDIVI R TV
HF-361 Bis type Vinylester resin

HF-381 /RSy IREZIVI AT IR

Novolac type Vinylester resin

Average Volume

1 kg/m?

1 kg/m?

Features

[ S aw
Standard

MEE

Heat resistance

(55°C—&)
(55°C-Liquid)

(150°C—AHX)
(150°C-Gas)

OHJI'LINING ENGINEERING




TR - LR

Primer & Top coat

© HIAZE ATL—-a—3—RIE
Method Spray or Roller or Brush

[A#—< 7S 4 <— / OHJI PRIMER]

N— R ihg IREERE B R
Base Resin Average Volume Features
EXREZ VTR T )UkRE P ERENDN LA
PR-60 Bis type Vinylester resin 0.2 kg/m For metal surface
—RERRBEEY L2 kg , HigmERo%s - 27— +A
PR-90 One component liquid type 0.3 kg/m For adhesion of different kinds of resin
High-penetration Urethane Resin For concrete surface

[#—< bw Fa— b / OHJI TOP COAT]

N— R Gihg IREERE B R
Base Resin Average Volume Features
N N = Loe A=Y
TC-60 £ B7I\j te_\/ﬁ?t;’riﬁﬂa 03 kg/m? RETAMNE \ N
ype Viny TEMDBLE - BROBR
RS Y AHRE T ILT AT UEE , For smooth surface
TC-80 Novolac type Vinylester resin 0.3 kg/m Easy cleaning

=024 227 DR

t—8 0000000

Physical Properties of Flake Lining

sHERIEE 100 1) —X 200 =X 300 1 —X fm &
Test Item 100 series PAORIES 300 series Remarks

I;ﬂjnj;gi%s&rength (MPa) 70 60 60

'?'elzﬁiplffiesive Shear Strength (MPa) 35 30 30

ﬁ%ﬁfi Strength (MPa) 13~16 13~16 13~16

Eﬂjfiﬁidums (MPa) 09x%10°* 0.4x10°* 0.42x10*

-?li%ﬁi%%f,us (MPa) 1.0x10* 53%10° 53x10°

?li%i?e@l?nfation (%) 0.5 1.1 1.0

f:%{riusylfﬁﬁage Rate (%) L s Bis E%ﬁrﬂirection

@%O%E%1i%|ity (g/24hr-m?-mmHg/cm) 36X10™ 1.7X107 1.7x107

e 40 40 20

Z;eﬁlzfjﬁf;{f%ﬁefﬁcient 40~ 50 40~ 50 40~ 50

f?ffff‘ E’fﬁnsion Ratio (°c) | 20~22x107° 20~22x107 20~22%107

ﬁhﬁ}ﬁ%vg o ) 100 54~ 60 49 ~ 55 i‘fﬁﬁ;ﬁ

ax. Working Temperature - 50 - rg\é\aﬂiﬂ@ﬁﬁ

OHJI LINING ENGINEERING | 20



TL—9 51477 D&%
Chemical Resistance of Flake Lining

BRRE fBFIRAE Working Temperature Working Condition

A BREOmEERAEEE TH 1 &H A Maximum allowable temperature | 1  Liquid
B &=RE70°CETH 2 K B Maximum 70°C 2 Splash
C EmEE60CETH 3 HRAR C  Maximum 60°C 3 DryGas
D E=RE40°CETH D Maximum 40°C
T E7FXh T  Confirmation Test Required
N AT N Not Recommended
¥R RE BEAX. BRI RE - BIEAR % In Liquid: Soaking and Wet Gas, Out of Liquid: Splash and Dry Gas
¥ —BEA (1 B30 98E) DOBE. 100 1) —XT 149°C, %  Maximum Allowable Temperature (used approx. 30minutes per a day)
200 >1) — AT 188°CE CIEMAIRE T, 100 series is up to 149°C, 200 series is up to 188°C
T e
Inorganic Acids Organic Acids

:
i 1EtF=0 Emb @=25m J Series
Chemicals Formula 100 Chemicals Formula .
iﬁ%@cﬁocmonc Acid HCl 1~20% | B1 Q o W CH,COOH 0~10% | Ci D1 D1
o ehloric Acid HCl 037 B | 3 3 HE CHCOOH 10~50% | D1 | A2 | A2
ik HySO 220% | A1 T LT Bl CH,COOH so-l00%| T 2 |
Sulfuric Acid 2 ! ! Acetic Acid S ! !
e Hy50, 20-50%| B1 | N | N ﬁﬁgﬁ%hydride (CH;CO),0 D2 | N | N
S H,S0,4 50~70% | C1 N NG R, CHyCHCOOH D1 N N
T add H,S0, 70-80%| T | N | N Zj‘;/’;f;(c% HOOC(CH,,COOH DI | DI | DI
&uric Acid HiSO, B-98%| N i N LN pERRLICE | cson AL D1 D
gﬁﬁ%us Acid Ha50; satijﬂarjt[i]on Al i D1 i b1 ;;/r?%?n% Acid Ce1sCOOH Al i D1 i D1
e HNO, 5% | B T T E%%ﬁc Adid CH,(CH);COOH CI T T
e HNOs % [ C1loN LN grvEE CH,CICOOH a3 D3 D3
BB pcid AN 2| Dl N N Anittyiiget IS0 N DN DN
A HNO, a% [ D1 N LN ZIVE CH{OHICO0H HO Al D1 DI
B HNO, 60% | D2 N Nl B CHCI,COOH 20% | D1 | D1 | DI
E’%ﬁr\?,c%ntrated Nitric Acid HNO; N i N i N ?Z%nic Acid HCOCH D1 i D2 i D2
A HNO, CI T T ay'if“c_/(g%? HOCH,COOH a T
IZy\ér{ol?‘T{fEiigAcid ITFE;}I(JEg‘ﬁ 1~10% | T i N i N fl;;fc Acid CH,CHOHCOOH | 1~20% | A1 3 . 3 .
LT W 1T P N N BT cncroncoon || o1 | W | 1
e HaSiFe T NN 7Y CHy(CH:COOH AL L D1 DI
l',)h‘o/ffhoﬁc Acid H,PO, 20% | Al T T Ny (CHCOOH), D1 N N
;’)h\o/s%horic Acid H,PO, N Y T T paT8 HOOCCHOHICHCOOH CI Q @)
il HoCrO, 0 | B LN N FEA Csi0; B1 D1 D1
I?ygjotigéi?c\%cid AR 29% | D1 T T R SR CoHaCHISOH | % | A1 D1 D1
%;d%ki%c Acid e 2% | D1 T T ce G0, Al D1 T
ST CH5(CHy)eCOOH Bl T T
JNoR HOOCH,CH,COOH DI | T | DI
B (CHOH)COOH), Al D1 D1
aﬁl’t;@%@z@“ CoHa(COOC,Hs), B DI D1
g;@é% g CeHo(COOH)(OH) Al D1 D1

21| OHJILINING ENGINEERING



AR
Solvents

Xt

Chemicals

TN
Acetone
NYATIWTER
Benzaldenyde
2

Benzene

“hibikE
Carbon Disulfide

byl doeS
Carbon Tetrachloride

A=) 7% %
Chlorobenzene
T
Heptane

ME K
MEK

M| BK
MIBK

L=

Formula
(CH5),CO
CeHsCHO
CeHs
cs,

CCly
CeHsCl
CH5(CH,)sCH;

CH;COGHs

CH;COCH,CH(CH;),

D3

D1

Al

D1

v)==X

NEES

D2
LA2

BHIE
Organic Matter

-
Chemicals

MLbT>
Toluene

[
Butyt Acetate

RIVLTIVTE R
Formaldehyde
ANFH

Hexane

EliSra e

Aliphatic Hydrocarbon

BEHRRIKE

Aromatic Hydrocarbon

o>y (s
Kerosene

>

Naphtha

JEoH

Crude Ol
IN—=7o)VTFLY
Perchloroethylene

J1./—)b
Phenol

N)oOLITFLY
Trichloroethylene

=25

Formula
CeHsCH;
CH;COOC,H,
HCOH

CeHus

CnH,n+2

CCl:CCly
CeHsOH

CHCI.CC,

5%

Al

Al

Al

Al

@

Al

21)—=X

Series

Cl

@

Cl

D1

A2

D1

D1

D1

D1

1858
Salts

it

Chemicals

S L/AvS

Alum

ETIVI =L
Aluminium Chloride
BT VEZUL
Ammonium Chloride

FARBET VEZ T I

Ammonium Thiosulfate

W7 EZ UL

Ammonium Sulfate

BB %

Ferric Chloride

E/0LBAHUD LA

Potassium Perchromate

B|EAUT L

Potassium Chloride
BV AVEA T L
Porassium Permanganate

WREEAH ) D L

Potassium Sulfate

REEKZFEF U DL

Sodium Bicarbonate
REEF DL

Sodium Carbonate

=4 vl VAP IN
Sodium Chloride

WS N UYL

Sodium Sulfate

k| dwall SR VN
Sodium Sulfide

FABRES L
Sodium Thiosulfate
PVZ |l VAN
Sodium Cyanide

=252

Formula
ALM(SO,)4
AlCl;

NH,CI
(NH,),5,04
(NH,),S04
FeCly

K,Cr,0,

KCl

KMnO,

K250,

NaHCO,
Na,CO;-10H,0
NaCl

Na,SO,+ 10H,0
Na,S+9H,0
Na,S$,05°5H,0

NaCN

£l

saturation

ES
Baking Soda

INAR
Hypo

21)—X
Series

100 | 200 | 300
1 § 1 § D1
AL D
Mo
AL C D
Al LAl
Al § 1 § D1
BN N
AL Cl D
ALl D
ALl D
Al § 1 § D1
AT T
Al Cl oD
AL C D
Bl | DI | DI
N § Cl § D1
AL ClL D

7 IbA
Alkalis

it

Chemicals

KBV EZT L

Ammonium Hydroxide

KA DIV D LS

Calcium Hydroxide

KEEAEA U D L

Potassium Hydroxide

IKEE(ETF U L
Sodium Hydroxide

=252

Formula

20%
HOK

Slaked Lime

10%

10%

§ § D3
B § D1 § D1
T i A2 i A2
T § A2 § A2

e =}-1

Breach

it

Chemicals

1RERK
Hydrochloric Water

BEALKER
Hydrogen Peroxide

RERIEERE
Hypochlorous Acid

REEERET UL

Sodium Hypochloride
BEEEF RV DL

Sodium Peroxide

=2

Formula

HCI+HCIO

H,0,

HCIO
NaClO

Na,O,

a0

saturation

30%

3%

Al

B1

@

-2

Series

X v R

Galvanization Bath

Chemicals

JOLA Y ¥R
Chromic Galvanization
A R

Copper Galvanization
A TR

Cupper Galvanization
Zwrb Ay ¥R
Nickel Galvanization
A v FR

Zink Galvanization

=220

Formula

(718
(Cyanide)
(%)
(Acid)
(FZ14hH)
(Bright)
(Gize:))
(Sulfate)

40%

J1)—=X
Series

N N | N
D1 § @) § @)
Al § @ § @)
Al § D2 § D2
Al § Cl § D1

OHJI LINING ENGINEERING
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ERRE fEFIRAE Working Temperature Working Condition

LV
fERARA

WRORSEREEE CH 1
EeaE 70°CETH
ReRE 60°CE CH
REaE 40°CETH

2
3

LGy
AR
IR R

Maximum 70°C
Maximum 60°C
Maximum 40°C

Not Recommended

Maximum allowable temperature | 1

2
3

Confirmation Test Required

Liquid
Splash
Dry Gas

X X|Z 4 0O N ® >

TR RE REARL RN K - RO
—EEA (1 B30 918E) DBE. 100 1) —XT 149°C,

200 1) =X 188°CE CHEMATEET T,

INIVTHE

Pulp
V1)=X
B le=25e Series
Chemicals Formula
] e
Black Liquor Al : D : T
BVl ! !
Sulfite Pulp H250; Al 1 Cl DI
S o
White Liquor Al Q1+ DI
Gases
= [a=ab-v
Chemicals Formula
Ammonia NH; dry al ! A3 : A3
i e | |
Chlor Dioxide clo, ¢ D2 D2
BRAR =X : :
Chlorine Gas Cl, dry = : T : T
FfbksR i |
Hydrogen Sulfide Gas 5 Al 1 DI
ERBREE ) A Yzyh- 151 ! ;
S o =0 wet, dry Al : al : D1
=i i vrwh | |
Sulfur T)rIiLoxide 50s wet pr . T T

77Ib3a—)b
Alcohols

it

Chemicals

=250

Formula

V)=
Series

IF)L7)b3—)b
Ethl Alcohol

vV 7Faeinziva—

Isopropyl Alcohol

AFIL77IVaA—Ib
Methyl Alcohol

GHsOH
(CH5),CHOH

CH;OH

A2 /=)
Methanol

Al | C1 ! DI
Al | DI | DI
DI T T

Bdn

Foods

it

Chemicals

=252

Formula

V1)—=X
Series

7 R
Gulucose
iz

Vinegar
PNE:
Soybean Oil

Al 1 C1 ' DI
Al L C1oD
Al 1+ C1 @ DI

OHIJI LINING ENGINEERING

¥ %2 4 0 0 ® >

100 series is up to 149°C, 200 series is up to 188°C

Z DAt
Others

HEed
Chemicals

JNA R

Hypo

Iy MR

Jet Fuel

Bk (T214)
Brine

b—)LiH

Tor Oil

K

Distilled Water
voanttgr
Cyclohexane
ZA=inl: SN
Chloroform
JLY—=b
Cresol
Joya)bTFLv
Dichlor Ethylene
T AL A KB
Fluoro Silicic Acid
gy
Vinyl Acetate
F>oO—)b
Xylene
RN
Isoforon

LF>

Lecithin
TR
Naphthalene
NUEZnln k5%
Trichlororthane
FUITFIVTZY
Triethylamine
ey g

Picric Acid
SO,
Pyridine

=252

Formula

H,O

CeHip

CHCl;
CeHa(OH)CH;

CHCICHC

CH;COOCHCH,

(CH3)2CeHa

CioHs

GHsCls
(GHs)sN
HOC6H,(NO,);

CsHsN

EEAR
Fixing Bath

In Liquid: Soaking and Wet Gas, Out of Liquid: Splash and Dry Gas
Maximum Allowable Temperature (used approx. 30minutes per a day)

V1)—X
Series

A1§C1§D1
AL QLD
Ao
A ClLD
B1§C1§D1
TiTiT
NOUON LN
NN N
NN LN
TiNiN
T%T%T
TiNiN
D1§T§T
TOT T
ToT T
TT T
TiTiT
TiTiT
NN LN

M EFERE—BERICDOWNT

Remarks on Chemical Resistance Charts

L ST R S ERO 2 F O RAREZ ol 5
HHE LTCWETH REDS 1 =V IHMEDEEICEWL
TIE HERBOEAREPIREFEZEEB N LET,
CEAIKB L TR BRICEHEN TR EEVE T LS.

BRVNELET,

Chemical resistance are determined according to test results
and actual long-term performance. And accurate material
selection requires careful consideration in terms of operating
conditions and specifications of equipment.
Therefore, please consult with us in advance for selection of
rubber material against your chemical.



FRPSAZ=>Y
FRP Lining

W% 2T OJRRLE

Leak Prevention of Underground Storage Tanks

HITNETELZ > 7 &, BAEICK B2HEPBRICK Y. BE
HDNEBICRR T DfafRhd ) £7,
FRPZAZVUIE. 2>V DORMAEICF RP (A5 Aff#ER(t
T2AFvY) ZBREEH. MEMZEDEEZ =227
TY, It 2> 7 DRAMENE L L. RERESERAICHLE
THTENTELT,

Degradation or corrosion brought by aging could cause leakage and
potentially allow underground storage tanks to leak contaminants.
FRP Lining provides superior corrosion resistance by applying FRP
(Fiberglass Reinforced Plastics) over inside surface of tanks.

It improves the durability of tanks and helps to prevent the leakage
accident.

FRPZAZ VI DiEE
FRP Lining System by 73—+F
Top Coat
FRPH—T7I4X
FRP Surface
FRP<wv bk
FRP Mat
T34 —
Primer
Bt
(Substrate

SAZVIHIRIE. 2V 7REICHIDOF R P&
ZWRT 2EEBEL BV ET,

. 7L—034 =7 00—F—80fHEP]
Y7 )—bhEY FFIERENTVET,

After FRP lining has been completed, it structurally
acts as a secondary containment tank inside of the
substrate.

FRP Lining shall be also applied as reinforcement for
corner of flake lining and for concrete pit.

F R P#&ist4#l
FRP Resin Materials

O EEBEITHREMTE - AABEHBINES T,

Easy application due to room temperature curing.

© B - FREMOTHITETT.

Applicable for both existing and new tanks.

~— g
Base Resin

ERREZVI X7 )Lt
Bis type Vinylester resin

/RS W OREZ)VI R T )RS
Novolac type Vinylester resin

DR-6000

DR-8000
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AVTFAT—EX
Maintenance Service

SAZVIDF—V )T 4 —RH5 T ZIREARS. BELTRFARERDVRIF BT + O—il,
S TIWERAICHE. SVREEDEWVWAY T F U RERHENCLET,

Complete maintenance and reliable follow-up service system, that is only possible with lining authority.

We offer high-quality maintenance services to prevent serious accidents.

f=ZRIVAVT VR
Full Range of Maintenance

FiZEBR HBEEREICEY. AVTFILT A>T
DOAYTFVAETC—BYR—FIHHEET I
T7UVIRETOHJ 1] £LT mLWEHEiZE W2
WTWET,

FoTADSBERIWELT. =2V THR—FL
L&,

We have received high evaluation for over 50 years records,
and provides through services from consultings to maintenance
as Engineering Company “OHJI” .

We are capable of producing total maintenance services, such
as predection of rubber liner and emergency repair.

AVTFVRAOT7O—-Fv—h
Consulting Flow Chart of Maintenance Services

FEBIRIRE

Non-Destructive Inspection
NER - EVR—IL - T3

B - BEE

Appearance, Pinhole, Tapping
ﬁi‘\*ﬁ Thickness, Hardness
Inspection

BIEARE
ISR Destructive Inspection
Temporary Repair BE7) - MRBE - BIEHE

SANE Lt Adhesion Strength
”/H':'ﬁ'%n% : : Material Strength
Inspection Result Diagnosis Loss on Drying

AVTTVARRE

Proposal of Further Maintenance Plan

25| OHIJI LINING ENGINEERING



PIRZ R T K BRI
Diagnosis at Site by Qualified Staff

REREBEGHMA 2 Y THHEDVERE TRAYICF T v 7 LT
LEY. RieR2TREITRE. + 5 TIVERAICHLET BT,
ISRFEERE L. FRDA YT+ A EZRENLE T,

Experienced expert staff will test and analyze
the every detail.

We can carry out temporary repair works and
suggest maintenance plan for further safety
operation and trouble prevention.

AEEZEM

Trouble Examples

=7 - BMER TAR—
Leakage, Corrosion Blister

A VI MOBEICKY BMNRR. BRETIC SAZVIMEBMOBITKESNZEL. A

KUBMITNDHE. REREDRN S, BOEEBEMET T2 ET. BENHELET S,
Rubber liner is severely damaged by corrosion. Vapor penetration through a rubber liner will decrease
Corrosion of substrate generate a leakage. bond strength between a rubber lining and a substrate.

It results in the formation of blisters.

ZDMDESG
Other Examples

e e  EEEA

Separation Crack Partial Wearing Wear and Less Thickness

OHJI LINING ENGINEERING | 26



RET>1M=>T
Field Lining

REMEEEND S A Z>

Lining for Large Equipment

OH J | Tld. EFEDHRIBDARELITH S IR D
——ADBIMICHEL, JREDIRMTIEL/ /\ U PIRH
IR d LD ERMZHEIIL TVE T,
THARIOGE EFER. LY — bORERET - ®
EHOSEIRZ A = I MORBE. RS =L
£C. BEEEL > TR LET,

OHJI has developed our own know-how and compounding
technologies of self-curing rubber in response to increasing
demand for field lining.

We meet every need from raw material to inspection including
designing and manufacturing of rubber sheets, removing the
existing old liners, and re-lining with the new rubber sheets.
We take full responsibility for completing all the processes.

B DK% 5Tl

Perfect Service System in Field Lining

XD R AR R VI FIE, BEBEDENTRBICTCIAZ2T
BIZTVET,

OHJ I Tid. BEMEOHIRWPBISDEIFICEY 581E
BEREEZBHL. HOWRTBIHIETESY AT LEZEZ
THY. BFRZ Y IO REBE—TCTIERICHTN T T,

Huge equipment like large tank which is not able to be transported
can be lined at site.

All processes will be supervised by the qualified staff who have
been trained on how to take appropriate measures to handle
organic solvents or to assemble scaffolding. Our staff are highly
trained enough to carry out field work safely.

BAmE

Professional Quality

BMTRICIE. BREENDOHET
DAEREICRR L B TPl
BRIV LET,
RELGMRZERL. IREDFET
TEICHIWLET,

Field lining workers are highly skilled
and well experienced.

We supply the best rubber material
and complete the project work.
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MBI ARI AV b
Quality Management

| SO900 1 EREEES
Acquisition of ISO 9001 Certification

EFA LR R
s g

2002 F. EFILMEMIEFRBRIIDEFRGERE CH S
ISO 9001 DEFFEZEEUF e L& LT,

[ mBEZEEL. BEOERZmET HEEAEDS VR
ERMT S VS BEHMBERHDOLE. KYU/NT LA
FREOC YA, B LT CWOE T,

In 2002, OHJI has acquired ISO9001 certification, an international
quality management standard.

We have adopted a quality policy of “We offer reliable products to
meet customer needs placing the first priority on the quality” , and
we will always keep trying to provide customers with higher quality
products and services.

IS0900M

CERTIFICATE OF REGISTRATION

OHE ASSE & CEuCALS OO, LT

B LU an B E IR

Strict Quality Assurance

OHJ I CIIEBLWREREEZRIT. ZE LImBORRICIY HATVET,
ESmBEANEIC BE] LV ORBEZMNML. BFHROL ENERICBBITVLET,
OHJI sets strict inspection standards to secure stable quality.

We deliver the high-quality products with added "Responsibility” .

NERE - HT21RE EERE
Visual and Hammering Inspection Hardness Inspection

A4 ZVIRIKEN.
B HipGELnT E
ZEHERLE T,

Check the appearance for
entire lining surface to
ensure there’s no damage,
blister and poor joint.

EERE EYR—IVEE
Thickness Inspection Pinhole Inspection

SA =V I BDEHH
BEERNENTHDT &
EHRLET,
The thickness shall be
measured to check within
the tolerance.

SAZVTBOBEN
BEERENTHDT &
EHERLE T,
The hardness shall be
measured to check within
the tolerance.

SAZVIRICEY R
—ILBMFEELEWNT &
EHEERLE T,

Check the entire lining
area using pinhole
tester to see if there is
no pinhole.
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B R

Overseas Business

7IT7eFIcH B OHI 7 Z 7 FELEHLS
OHJ brand production bases in the Asia

OHJ | Tld. E - 21 DB 100% HEDHETZED
EH. = F—DEEDREICKY., 7YV T7EEHICENE
WA AL, OHIl OREHHENLERE. i —E
2AE7O—/NJVITEEBELTVET,

OHIJI aim to provide our services of quality and technology for global
supply chain, which is enabled by not only OHJI 100% subsidiaries
(China & Thailand) but also OHJI licensed business partners covering in
the Asiaoverseas projects.

BNEERT RIERH

Overseas Affilites and Business Partners

@%f

DUAR—IV \}

Singapore Oa@w/

2> §M T4)EY

India b Philippine
N BE P NhFLs

Hong Kong Vietnam

12 FRIT

&% .
Taiwan !

© @ g@@

Indonesia
,,,,,,, FR[E =7
Korea Malaysia

LT FEREBRAT
JINGJIANG OHJI RUBBER CO.,, LTD.
(RE,SIBE Jiangsu, CHINA)

1992 FEaHAaHtE LTERILL 2000 £ 100% EFHEL
2019 HHITZRT

Established in 1992 as JV, OHJI owned 100% in 2000
Completed the new factory in 2019

TIVIEFRAZVE
KURIYAMA-OHJI (THAILAND) LTD.

(24 /7227 +4— Amatacity, THAILAND)

1992 FEFARMTE LTEH
Established in 1992 as JV, owned by Japanese 100% in 2000

. 2000 £ 100% BAIHE L
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BNN— b F—BETORT

Lining Work at Overseas Partner Companies

A—IN—I\AF—
Supervisory Work

BNIRMICIE, BHERIRMNEZE
A==\ (=L LTREL.
BAERNTORI & RXEDH R
ZEIREICT B DEMT—EX
ERHLTVET,

We offer engineering services that
enables higher-quality products by
dispatching supervisor to the site to
instruct the lining work.
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HEWETER

Cautions

. BRE EDHREN

Requirements for Substrate Preparation

OALTA VT DM TDICFEBY 2Icid. TLMBEDEEPHELGRINMNEGZ I LIFESETEH Y FHADN
ZDDICEHBMN T A Z 2V JHIICE LIEERZ B L. BERUCHELETFHGEENTVS T EHBETT,
MENCOWTIE, BADLTHERIEERE I RMA—L—690 1 TDJLSA ZV/RRKOBERE | Bhr07)
(AL A=V T EEEER ) Z28REEL,

So that you will get the professional rubber lining job you expect, certain requirements (structure, shape, welding, etc)
must be met before you send your substrate to us.

For your detail information, please follow the references as,

-" Guidance and requirements for rubber lining” by The Japan Rubber Manufacturers JRMA-L-6901)

-" Standard for design & fabrication on rubber lining substrate” by OHJI RUBBER

dLSAZ V7RI TN EDFE
Care of Rubber Lined Products

1) #pEICDOWNT
@7iEl
BESAZVJEICHESENESICO—TENTTLREN, PEEEFLEVBEIL. BEMEL T (AaEY &
LTLEEWY, €fETZAZVTDRGE. 77V IEMAHICTA ZV TEHAEH L TWVBHHEEIE. RPOHIRET
REL. SA4ZVJEITERDHEVLD TEELLEEL,
@EH A LIEE
SAZUIEIEEBEAA. FEICEIMEDPERESZHEVELS, BITEETHEOILEREIYHVE LENESIT
THEEEEL,
2) FEICDOWT
FRJE LT, BREAKXDHEHESEWEFRICEWTLIZEL., PEER/EVESIEBVAE LT, 212V /HEICES
BADEESGWELDICLTLIEEY (BHREXIEA YV V75 v VDORRICEBZEYET),
3) \AEEICDOWNT
@- (—VUHEICIEDSEMARL LY. X2y RMEOBMTHELIEWNTLIEEL,
Q- (U IUEICAEANELBEDN AR L EEWVTLIZEL,
Tle. T4V JAEHROB TSR, MTITThE0NTIZEL,
OEEBTFOMNA T/ Z >V VHEICEL HEIE. HIcHEPIL, RELHT. Z1/ZVJEITEDIDHEVKDIC
THEEIEEL,

1) Transportation
@ Packing
Ropes should be treated so that they do not touch and damage on the lined surface. If it is impossible, you
should use a buffer which absorbs shock. Equipment with all rubber lining or with exposed area like flanges
should be covered with a board or a steel plate so as not to damage the surface.
@ Loading
Treat the lined surface and the substrate carefully so as not to cause a scrach or give shock. You should not throw
down nor drop down the products.
2) Preservation
Avoid direct sunlight. If it is impossible, cover the lined surface. Because the direct sunlight results in ozone cracking.
3) Installation
@ Do not drop anything on the lined surface. Eliminate all spiked or studded shoes from the lined surface.
@ Do not drop a welding spark or cigarette-ignited fires on the lined surface.
Never weld and repair the metal near the lined part.
@ When you need to put a ladder on the lined surface, you should cover ladder legs with a cloth or a board.

31
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B - EES

(F#1)

T747-0822 WWAORMMHEE2 TE1&E6S
TEL: 0835-22-3956 (f{&) FAX:0835-24-0244

(lLAOT3])

T754-0894 |LOBLOMEL3ESS S
TEL: 083-989-5639 (ft3&) FAX:083-989-6456

(T L—7Hiia 5]
T747-0824 \LIRBAATHHTESMAT 6 2 4 5
TEL: 0835-25-0209 ({83 FAX F&A)

(ERRE]
T111-0053 FRREERXEEHE 1 THIE 125 VORT ZEMEERA] Il 4 5%
TEL: 03-5822-6590 (f{&) FAX:03-5687-4100

(KRFR3ZIE]

T532-0011 ABRFIAMRTENXERE 4 T H 3% 8 5 ARSIV 1 /&
TEL: 06-6304-7357 (ftZ&) FAX:06-6304-3848

(L= AT
T702-8022 FILEFLHENER2TE 18FE 105
TEL: 086-264-7177 ({83%) FAX:086-264-7166

| GElEsk=ES70)

T747-0822 WORBFHEBE2 TE1E6S

TEL: 0835-22-3574 (f{3%) FAX: 0835-24-0244

ClE=ESz|

T812-0006 FEMEEMATEZX EEHA3ITHIEZE24S 7))l
TEL: 092-452-3877 (f83&) FAX:092-452-3875

B inA=E
17 47 HE (2020 F37)

e -

Tx

. Production / Sales Location

[Head Office & Factory]

2-1-6, Katsuma, Hofu, Yamaguchi, 747-0822, Japan
TEL: +81-835-22-0056(Overseas Dept.) FAX: +81-835-24-0958

[Yamaguchi Factory]
3-55, Sayama, Yamaguchi, 747-0894, Japan

[Flake Resin Factory]
6-4, Shin-Tsukiji Machi, Hofu, Yamaguchi, 747-0824, Japan

[Tokyo Branch]
4th Floor, Vort Asakusabashi Ekimae Building II, 1-9-12, Asakusabashi,
Taito-ku, Tokyo, 111-0053, Japan

[Osaka Branch]

1st floor, Shin-Osaka Hanshin Building, 4-3-8, Nishinakajima,
Yodogawa-ku, Osaka, 532-0011, Japan

[Okayama Office]
2-18-10, Fukunari, Minami-ku, Okayama, 702-8022, Japan

[Chugoku Office]
2-1-6, Katsuma, Hofu, Yamaguchi, 747-0822, Japan

[Fukuoka Office]

Kuriyama Building, 3-3-24, Kamimuta,
Hakata-ku, Fukuoka, 812-0006, Japan

. Performance Record

47 Countries (as of 2020)
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T747-0822 WOEkmENHEE2TE1E6S
TEL:0835-22-3956 FAX0835-24-0244
http://www.ohji-rubber.co.jp

OHJI RUBBER & CHEMICALS CO.,, LTD.

2-1-6, Katsuma, Hofu, Yamaguchi, 747-0822 Japan
TEL: +81-835-22-0056 FAX: +81-835-24-0958
http://www.ohji-rubber.co.jp
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