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COUNTRY REPORT ON ENVIRONMENT OF 2001

COUNTRY : TAIWAN R.O.C. PREPARED BY : _Sheng-Tang Wei

DATE : _Aug. 31, 2001

ENVIRONMENTAL ISSUES

(1) Handling and reduction of dust and slag.

(2) SOx, NOy, CO,, and opacity of exhaust gas reduction.
(3) Noise abatement.

(4) Dioxin Measurcment and reduction.

OCCUPATIONAL HEALTH AND SAFFTY ( hot temperature,
handling of heavy weight steel product, dust, noise, etc. )

(1) Protecting workers from hot temperature injury and
physiologic influent.

(2) Preventing accident from handling heavy weight steel
products.

(3) Preventing workers occuputional disease from dusty
environment.

(4) Preventing workers hearing loss from noise.
(5) Preventing falling accident from tall working place.
(6) Protecting workers from being cut, clipped, pressed injuries.

(7) Protecting workers from contacting strong acid or inhaling
toxic gas.

(8) Promoting 1SO-18000 has bean received in steel industries

in Taiwan.
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ENERGY SAVING

(1) Electrical arc furnace adopt post combustion technology for
saving electricity.
(2) EAF ( QC Furnacz ) apply electrode control system to gain

active power input.

(3) Application the regenerative burner for reheating furnace
and ladle preheating.

DIOXIN MEASUREMENT AND REDUCTION

The government is going to set up the emission standards of
dioxin for the iron and steel industry by the end of the year
2001. The government and the iron and steel association work
together to find the acceptable emission standards and the
workable sampling method for the gallery type bag house. Our
company is studying and evaluating the process improvements
suitable for dioxin reduction.

WASTE MATERIAL HANDLING AND REDUCTION
( DUST,SLAG,PLASTIC)

(1) Recycling is the only permissible method to treat dust from
steel industry by EPA law since 1998 in Taiwan,

(2) The slag is a kind of reusable material for road construction

and concrete aggregates etc. by EPA law since 2001 in
Taiwan.

MATERIAL SAFETY DATA SHEET ( MADS)

MSDS data bank has been built up. According to labor law,

preparing and publishing MSDS to employee is employer’s
duty.

o 15 -
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SLUDGE TREATMENT

After de-watering process, sludge’s volumc could i}e reduced to
a half, then sludge will go to be stabilized and disposed.

SOx AND NOx REDUCTION

(1) Installing continuous monitoring system on the exhausting
gas chimney to control emission.

(2) Adopt the low NOx and SOx burners and through conbustion
control with low air-fuel ( 0il) ratio.

NOISE ABATEMENT
(1) Applying noise protection shield to isolate noise resources.

(2) Through engineering improvement and adequate
maintenancc to reduce noise level.,

(3) Educating workers to wear hearing protector exactly.
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AN INNOVATIVE DUST RECYCLING TECHNOLOGY ON
EAF/AOD PROCESS FOR STAINLZSS STEEL PRODUCTION

Tang Eng Iron Work Co., Lt'l., Stainless Steel Plant
4, Yen Hai 2™ Road, Hsiao Kang, Kaohsiung, Taiwan, R.O.C.
http://www.tessco.com.tw Tel: 886-7-8022811

Introduction

EAF/AOD process for stainless steel production has respond to environmental concerns.
One of the most important pollution control technologies that meet future environmental
requirements is the technology for treating EAF/AOD dust.

I will introduce a dust treatment technology, which has been developed and executed by
Tang Eng Co. (TE) to meet the goals of recycling, reducing and resourcing the dust. The
technology is cost competitive and meets the needs of environmental protection.

The original idea of technology is based on the result of the practical recycling experiences
in the sector of EAF/AOD process. In recycling of EAF/AOD dust, TE has recovered Ni, Cr, Fe
& Zn and reduced the dust quantity finally.

The advanced recycling technology in the sector of EAF/AOD process

In TE, there are two EAFs each with a capacity of 40 tons, and one AOD furnace with a
capacity of 45 tons. EAF/AOD dust is generated on a scale of approximately 420 tons per month
by TE with a production scale of 20,000 tons monthly.

Because EAF dust contains higher level of chromium, zinc and lead, the EPA has classified
EAF dust as a “Listed Hazardous Waste”. The traditional treat process, Landfilling after Dust
Stabilized Treatment, is now prohibited by authority. The existing dust recycling and re-treat
measure is costly so that TE decided to develop a new in-plant recycling technology to reduce
the waste and recover valuable metal from waste.

Fig.1 presents an outline of TE’s new EAF/AOD dust recycling process, in which all AOD
dust must be recharged into the EAFs to recover valuable metal contents (Cr, Ni, Fe), and the
volatile metal contents (Zn, Pb) will be collected again by bag house. Every period of days TE
analyzed the Zn content of the newly produced EAF dust. If Zn <40%, those low Zn content
EAF dust will be recharged into the EAFs again and again until the EAF dust has contained Zn
>40%, called “Zn-rich Dust”, and will be seperated for further resourcing treatment.

For one year, TE has analyzed all slabs, slag and dust. The chemical composition of each
slab is consistent with TE’s QC standard, and EAF slag is still harmless and no obvious
composition difference. The result have proved thagt this recycling process have no impact on
steel production and quality.

TE found the repeat of the recycling process have caused the EAF dust’s chemical content
from the original ‘3-5% Zn content and minor Pb content’ to the final saturated value ‘about 50%

4

Zn content and 5% Pb content’. The volatile metals could be accumulated during the recycling
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process and the EAF Z:h- rich dust becomes a valuable product (sold to zinc refinery plants). TE
has resourcing EAF dust from a hazardous industrial waste to an industrial by-product.

TE has also succéésﬁ;lly reduced more than 80% of the original amount of dust during
recycling repeatedly. Tfje Zn-rich dust which has been sent to a nonferrous smelter for Zn and Pb
recovery is less than 20% of the original amount of dust.

Fig. 1 Environment Friendly EAF/AOD dust recycling Process
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SEAISI 11" ENCO Meeting, Country Report of TAIWAN, RO.C.

1. Global warming

(1). For the purpose of compliance with the target of global environmental
protection and the Kyoto Climate Change Protocol (COP-3), Taiwan
(ROC) government announced a CO2 Emission Reduction Schedule “ In
2020 the total CO2 emission in Taiwan district will be kept at the same
level or +/- 10% as that of year 2000”.

This issue will cause bigger impact on the steel industry of Japan, Korea

and Taiwan compared to the steel industries of the other Asian countries,

the latter are not subjected to CO2 Emission reduction presently.

(2). Energy consumption reduction is the most effective way to abate CO2

emission. SEAISI should focus on the weork of promoting the

technologies for energy saving and high efficient combustion.

We can thus get the results of energy saving and cost saving at the same

time, and reduce the CO2 emission too.
(3). In July 1998, Taiwan Steel and Iron Industries Association (TSIIA)
organized a working program named “ Taiwan Steel Industry’s CO2

Emission Reduction Voluntary Action Plan” to achieve the target for
CO2 emission abatement of “ In 2020 the total CO2 emission will be
kept at the level of minus 7 % as that of year 1997.”

China steel Corp. (CSC), the only one integrated steel mill in Taiwan,

has also organized a “CO2 Emission Reduction Team” to monitor CSC’s

CO2 Emission and set up the company medium/long term strategy for

the subjected topics.

2. Occupational safety:

(1). In order to build up occupational health & safety administrative system
(OHSAS 18001), China steel corp. has been planning and executing the
preliminary works of OHSAS 18001 certification since year of 2000, and

expectantly will apply for certification in March 2002. The executing

strategy for this certification is listed as follows:

a.

Acquire the commitment and support of CEOs, and appoint high rank

manager as management representative,

. Select renowned auxiliary institute to assist in conducting technical
instruction and educationa!l training.

. Organize OHSAS 18001 promotional committee/ subcommittee in
every plant and department,

. Set the scope of action: Not only all units including production,

Wy = 6



financial, R&D, engineecring, administration, but also subcontracts,
suppliers are involved.

e. Propose CHSAS 18001 annual promeotion plan.

{. Base on existing safety & hygiene regulations, and accord with
QHSAS 18001 standards and practical requirement to sei up all soits
of standards, criteria, procedures, and make it as a practical system.

g. OHSAS 18661 and ISO 14061 should be buiili a5 compatible sysiems
principally and som y part should be integrated iritially.

L. Participate eager 53
OHSASISO 1,and ¢

working procedure, and security patrol, eic. to improve the
performance of safety management.

L - e .._.-_-:__...‘...__

Clids siCAsii: CRAIMINATITNS

° a
are proceeded regmiarly in working places of high temperature, heavy
dusi, ioud oise, and VO 10 assuie mprovemieni of Working

environment and heaith of workers.

Remark: OBSAS —OGccupational Safety & Health Administration System
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The Health Safety and Environment issues and treatments in Tang Eng Stainless
Steel Plant (TESSP)

1. Occupational health and safety
(a) At TESSP’s high temperature areas, adequate equipment and tools are used to
shorten the working hours and to extend the working distances. With these
improvements, some areas are converted to non-high temperature working areas.
2. Energy saving
(a) The production of TESSP’s melting shop is scheduled at the summer off-peak time to save
high- peak electricity.
(b) TESSP has just established a research team to improve preheating efficiency, temperature
control and fuel diversity etc.
3. Measurement and reduction of dioxin emissions
R.O.C. government is going to enact the emission standards of dioxin for the iron
and steel industry by the end of the year 2001.
On-site measurements indicate that TESSP’s dioxin level in EAF exhaust gas is
lower than the peers in the Taiwan steel industry.  This is due to the low chlorine
and organic levels allowed in TESSP's raw materials—ferroalloys and stainless steel
scraps.
TESSP is continuing the detection and reduction of dioxin concentration in exhaust gas right
now.
4. Reduction and recycling of wastes
(a) EAF/AOD dust
TESSP has developed a new dust recycling practice at its EAF/AOD shop.
With this practice the EAF dust is converted from a hazardous waste to a
by-product “Crude ZnO” with ~ 50% Zn content.
This by-product can be sold to Zn smelters, .
(b) EAF/AOD Slag
This 'slag is crushed, magnetically separated and sieved, then sold and used as an
aggregate for road base and concrete, engineering filler and additive for cement
manufacture etc.
5. Materials’ safety data sheets
TESSP has adapted the official template on materials’ safety data sheets (MSDS).
MSDS is made for each listed dangerous/toxic material and publicized on job site.
Education and training are also provided to all operators to fully understand this
safety information.
6. Sludge Treatment before
Currently, the water content of the sludge is about 75% - . __ de-watering process.
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A new dryer has been purchased. It is our expectation to teduce the water content
of sludge from 75% to 20%, with the volume of sludge reduced less than a half.
7. SOx and NOx reduction
(a) An automatic continuous type opacity meter has been installed on the off gas
system of steel making shop to have a better control of opacity. This system is
directly connected to the Bureau of Environmental Protection of Kaohsiung City.
(b)Natural gas (NG) and liquefied petroleum gas (LPG), together with low sulfur
fuel oil for boilers and air-fuel ratio control, are used at TESSP’s Annealing and
Picking Line to reduce SOx and NOx emissions. These practices have been
realized successfully.
8 Noise abatement
For noise abatement, TESSP has built up a number of noise-reduction rooms in
rolling mills to replace the open operating stands.

~~— THE END - -
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