Comparison of Current Maxibrite Operations With BAT Conclusions for the Coke Oven Sector June 2016
The comparisons between the current Maxibrite site operations and the BAT conclusions for the Coke Oven Sector have been included in bold below, per section. 
1.4. BAT Conclusions For Coke Oven Plants 
Unless otherwise stated, the BAT conclusions presented in this section can be applied to all coke oven plants. 
Air emissions 
42. BAT for coal grinding plants (coal preparation including crushing, grinding, pulverising and screening) is to prevent or reduce dust emissions by using one or a combination of the following techniques: 

I. building and/or device enclosure (crusher, pulveriser, sieves) and 
: the current Maxibrite site operation has the primary hammer mill crushers located inside the enclosed main plant building, which is cladded/sheeted, with access via roller shutter doors that are in the normally closed position. The raw coal sizing screen is housed in an enclosed building, and the moisture of the coal feeding this screen is not less than 10% moisture, thereby inherently minimising airborne dust potential. The products are outloaded via vibrating screens located in enclosed building structures, to minimise airborne dust. Water sprays are also available to dampen product if required to minimise the likelihood of airborne dust prior to the product contacting the screens. 
II. efficient extraction and use of a subsequent dry dedusting systems. 
: primary crushers have wet scrubber extraction system in place.

The BAT-associated emission level for dust is < 10 – 20 mg/Nm 3 , as the average over the sampling period (discontinuous measurement, spot samples for at least half an hour). 
43. BAT for storage and handling of pulverised coal is to prevent or reduce diffuse dust emissions by using one or a combination of the following techniques: 

I. storing pulverised materials in bunkers and warehouses.

: all crushed, dried material is stored in an enclosed hopper located in an enclosed main plant building.

II. using closed or enclosed conveyors 
: all crushed, dried material is moved/handled using enclosed redler conveyors, and enclosed screw conveyors, inside the enclosed main plant building.
III. minimising the drop heights depending on the plant size and construction 
: all crushed, dried material is subjected to low drop heights, and the plant size is relatively small. 

IV. reducing emissions from charging of the coal tower and the charging car 
: not applicable to the Maxibrite installation – no coal tower, no charging car. No significant dust from recently pressed briquettes feeding into the oven.

V. using efficient extraction and subsequent dedusting. 
: dried, crushed enclosed coal hopper and enclosed conveyors have a wet scrubber extraction system.
When using BAT V, the BAT-associated emission level for dust is < 10 – 20 mg/Nm 3 , as the average over the sampling period (discontinuous measurement, spot samples for at least half an hour). 
44. BAT is to charge coke oven chambers with emission-reduced charging systems. 
: not applicable to the Maxibrite installation – no coke charging. No significant emissions from recently pressed briquettes feeding into the oven. No changes to the chemical make-up/structure of the coal during its journey through the oven (no coal devolatilisation/combustion/oxidation).
Description 
From an integrated point of view, ‘smokeless’ charging or sequential charging with double ascension pipes or jumper pipes are the preferred types, because all gases and dust are treated as part of the coke oven gas treatment. 

If, however, the gases are extracted and treated outside the coke oven, charging with a land-based treatment of the extracted gases is the preferred method. Treatment should consist of an efficient extraction of the emissions with subsequent combustion to reduce organic compounds and the use of a bag filter to reduce particulates. 

The BAT-associated emission level for dust from coal charging systems with land-based treatment of extracted gases is < 5 g/t coke equivalent to < 50 mg/Nm 3 , as the average over the sampling period (discontinuous measurement, spot samples for at least half an hour). 

The duration associated with BAT of visible emissions from charging is < 30 seconds per charge as a monthly average using a monitoring method described in BAT 46.EN 8.3.2012 Official Journal of the European Union L 70/85
45. BAT for coking is to extract the coke oven gas (COG) during coking as much as possible. 
: not applicable to the Maxibrite installation. No coking of coal briquettes/chemical change to coal during journey through oven.

46. BAT for coke plants is to reduce the emissions through achieving continuous undisrupted coke production by using the following techniques: 
: not generally applicable to the Maxibrite installation. Briquetting production is already a continuous, undisrupted process. 
I. extensive maintenance of oven chambers, oven doors and frame seals, ascension pipes, charging holes and other equipment (a systematic programme should be carried out by specially-trained detection and maintenance personnel) 

II. avoiding strong temperature fluctuations 

III. comprehensive observation and monitoring of the coke oven 

IV. cleaning of doors, frame seals, charging holes, lids and ascension pipes after handling (applicable at new and, in some cases, existing plants) 

V. maintaining a free gas-flow in the coke ovens 

VI. adequate pressure regulation during coking and application of spring-loaded flexible sealing doors or knife-edged doors (in cases of ovens ≤ 5 m high and in good working order) 

VII. using water-sealed ascension pipes to reduce visible emissions from the whole apparatus which provides a passage from the coke oven battery to the collecting main, gooseneck and stationary jumper pipes 

VIII. luting charging hole lids with a clay suspension (or other suitable sealing material), to reduce visible emissions from all holes 

IX. ensuring complete coking (avoiding green coke pushes) by application of adequate techniques 

X. installing larger coke oven chambers (applicable to new plants or in some cases of a complete replacement of the plant on the old foundations) 

XI. where possible, using variable pressure regulation to oven chambers during coking (applicable to new plants and can be an option for existing plants; the possibility of installing this technique in existing plants should be assessed carefully and is subject to the individual situation of every plant). 

The percentage of visible emissions from all doors associated with BAT is < 5 – 10 %. 

The percentage of visible emissions for all source types associated with BAT VII and BAT VIII is < 1 %. 

The percentages are related to the frequency of any leaks compared to the total number of doors, ascension pipes or charging hole lids as a monthly average using a monitoring method as described below. 

For the estimation of diffuse emissions from coke ovens the following methods are in use: 

— the EPA 303 method 

— the DMT (Deutsche Montan Technologie GmbH) methodology 

— the methodology developed by BCRA (British Carbonisation Research Association). 

— the methodology applied in the Netherlands, based on counting visible leaks of the ascension pipes and charging holes, while excluding visible emissions due to normal operations (coal charging, coke pushing). 
47. BAT for the gas treatment plant is to minimise fugitive gaseous emissions by using the following techniques: 
:  not applicable to the Maxibrite installation. No coal gas treatment plant.
I. minimising the number of flanges by welding piping connections wherever possible 

II. using appropriate sealings for flanges and valves 

III. using gas-tight pumps (e.g. magnetic pumps)EN L 70/86 Official Journal of the European Union 8.3.2012

IV. avoiding emissions from pressure valves in storage tanks by: 

— connecting the valve outlet to the coke oven gas (COG) collecting main or 

— collecting the gases and subsequent combustion. 

Applicability 
The techniques can be applied to both new and existing plants. In new plants, a gas tight design might be easier to achieve than in existing plants. 
48. BAT is to reduce the sulphur content of the coke oven gas (COG) by using one of the following techniques: 
: no coke oven gas produced. Only natural gas of low sulphur content is used in the site gas burners. Therefore, no significant H2S present. Current main stack SO2 emissions are approximately 16 – 20mg/m3, with a highest value of less than 75mg/m3. 
I. desulphurisation by absorption systems 

II. wet oxidative desulphurisation. 

The residual hydrogen sulphide (H 2 S) concentrations associated with BAT, determined as daily mean averages, are < 300 – 1 000 mg/Nm 3 in the case of using BAT I (the higher values being associated with higher ambient temperature and the lower values being associated with lower ambient temperature) and < 10 mg/Nm 3 in the case of using BAT II. 
49. BAT for the coke oven underfiring is to reduce the emissions by using the following techniques: 
: Not generally applicable to the Maxibrite site installation. All site gas burners run on natural gas so are inherently low NOx, low dust, low SO2 burners. Maxibrite process main stack is not purely a combustion stack, but is a combination of 3 different sources – a moisture exhaust vent, a coal dryer bag filter vent and a thermal oxidiser vent. Typical main stack NOx is around 35mg/m3.
I. preventing leakage between the oven chamber and the heating chamber by means of regular coke oven operation 

II. repairing leakage between the oven chamber and the heating chamber (only applicable to existing plants) 

III. incorporating low-nitrogen oxides (NO X ) techniques in the construction of new batteries, such as staged combustion and the use of thinner bricks and refractory with a better thermal conductivity (only applicable to new plants) 

IV. using desulphurised coke oven gas (COG) process gases. 

The BAT-associated emission levels, determined as daily mean values and relating to an oxygen content of 5 % are: 

— sulphur oxides (SO X ), expressed as sulphur dioxide (SO 2 ) < 200 – 500 mg/Nm 3 

— dust < 1 – 20 mg/Nm 3 ( 1 ) 

— nitrogen oxides (NO X ), expressed as nitrogen dioxide (NO 2 ) < 350 – 500 mg/Nm 3 for new or substantially revamped plants (less than 10 years old) and 500 – 650 mg/Nm 3 for older plants with well maintained batteries and incorporated low- nitrogen oxides (NO X ) techniques. 
50. BAT for coke pushing is to reduce dust emissions by using the following techniques: 
: not applicable to the Maxibrite site operations. No pushing process in the Maxibrite oven set-up. No chemical change to the coal during its journey through the oven. Low oven temperatures below the ignition temperature of the coal.
I. extraction by means of an integrated coke transfer machine equipped with a hood 

II. using land-based extraction gas treatment with a bag filter or other abatement systems 

III. using a one point or a mobile quenching car. 

The BAT-associated emission level for dust from coke pushing is < 10 mg/Nm 3 in the case of bag filters and of < 20 mg/Nm 3 in other cases, determined as the average over the sampling period (discontinuous measurement, spot samples for at least half an hour). 

Applicability 
At existing plants, lack of space may constrain the applicability.EN 8.3.2012 Official Journal of the European Union L 70/87 

( 1 ) The lower end of the range has been defined based on the performance of one specific plant achieved under real operating conditions by the BAT obtaining the best environmental performance.

51. BAT for coke quenching is to reduce dust emissions by using one of the following techniques: 
: not generally applicable to the Maxibrite site operations. Briquette water quenching in the quench bath at Maxibrite does not create any significant dust emissions.
I. using coke dry quenching (CDQ) with the recovery of sensible heat and the removal of dust from charging, handling and screening operations by means of a bag filter 

II. using emission-minimised conventional wet quenching 

III. using coke stabilisation quenching (CSQ). 

The BAT-associated emission levels for dust, determined as the average over the sampling period, are: 

— < 20 mg/Nm 3 in case of coke dry quenching 

— < 25 g/t coke in case of emission minimised conventional wet quenching ( 1 ) 

— < 10 g/t coke in case of coke stabilisation quenching ( 2 ). 

Description of BAT I 
For the continuous operation of coke dry quenching plants, there are two options. In one case, the coke dry quenching unit comprises two to up to four chambers. One unit is always on stand by. Hence no wet quenching is necessary but the coke dry quenching unit needs an excess capacity against the coke oven plant with high costs. In the other case, an additional wet quenching system is necessary. 

In case of modifying a wet quenching plant to a dry quenching plant, the existing wet quenching system can be retained for this purpose. Such a coke dry quenching unit has no excess processing capacity against the coke oven plant. 

Applicability of BAT II 
Existing quenching towers can be equipped with emissions reduction baffles. A minimum tower height of at least 30 m is necessary in order to ensure sufficient draught conditions. 

Applicability of BAT III 
As the system is larger than that necessary for conventional quenching, lack of space at the plant may be a constraint. 
52. BAT for coke grading and handling is to prevent or reduce dust emissions by using the following techniques in combination: 

I. use of building or device enclosures
: product outloading screens at the Maxibrite site are located in substantially enclosed sheeted buildings. 
II. efficient extraction and subsequent dry dedusting. 
: product outloading stations are fitted with water sprays to minimise airborne dust prior to the product reaching the screens. Water sprays are also fitted on the screens themselves for further dust damping/product cleaning.
The BAT-associated emission level for dust is < 10 mg/Nm 3 , determined as the average over the sampling period (discontinuous measurement, spot samples for at least half an hour). 
Water and waste water 
53. BAT is to minimise and reuse quenching water as much as possible. 
: the quenching water for the maxibrite process stays in the quench bath. This water is absorbed by the briquettes, and the quench bath level is topped up with recycled site water. 
54. BAT is to avoid the reuse of process water with a significant organic load (like raw coke oven waste water, waste water with a high content of hydrocarbons, etc.) as quenching water. 
: not generally applicable to the Maxibrite site operations. Site recycled water has low organic load, and quench bath is typically only 65 degrees C.
55. BAT is to pretreat waste water from the coking process and coke oven gas (COG) cleaning prior to discharge to a waste water treatment plant by using one or a combination of the following techniques:
: the Maxibrite process does produce significant levels of waste water. The water on site is largely rainwater. Existing water can be treated via a combination of filtration, flocculation and alkali addition where necessary.  

I. using efficient tar and polycyclic aromatic hydrocarbons (PAH) removal by using flocculation and subsequent flotation, sedimentation and filtration individually or in combination 

II. using efficient ammonia stripping by using alkaline and steam.EN L 70/88 Official Journal of the European Union 8.3.2012 

( 1 ) This level is based on the use of the non-isokinetic Mohrhauer method (former VDI 2303) 

( 2 ) This level is based on the use of an isokinetic sampling method according to VDI 2066

56. BAT for pretreated waste water from the coking process and coke oven gas (COG) cleaning is to use biological waste water treatment with integrated denitrification/nitrification stages. 
: not generally applicable to the Maxibrite site operations. Typical water releases are less than 5mg/l ammonia as nitrogen.
The BAT-associated emission levels, based on a qualified random sample or a 24-hour composite sample and referring only to single coke oven water treatment plants, are: — chemical oxygen demand (COD ( 1 )) 

< 220 mg/l 

— biological oxygen demand for 5 days (BOD 5 ) 

< 20 mg/l 

— sulphides, easily released ( 2 ) 

< 0,1 mg/l 

— thiocyanate (SCN - ) 

< 4 mg/l 

— cyanide (CN - ), easily released ( 3 ) 

< 0,1 mg/l 

— polycyclic aromatic hydrocarbons (PAH) (sum of Fluoranthene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, Benzo[a]pyrene, Indeno[1,2,3-cd]pyrene and Benzo[g,h,i]perylene) 

< 0,05 mg/l 

— phenols 

< 0,5 mg/l 

— sum of ammonia-nitrogen (NH 4 + -N), nitrate-nitrogen (NO 3 - -N) and nitrite-nitrogen (NO 2 - -N) 

< 15 – 50 mg/l. 

Regarding the sum of ammonia-nitrogen (NH 4 + -N), nitrate-nitrogen (NO 3 - -N) and nitrite-nitrogen (NO 2 - -N), values of < 35 mg/l are usually associated with the application of advanced biological waste water treatment plants with predenitrification/nitrification and post-denitrification. 

Production residues 
57. BAT is to recycle production residues such as tar from the coal water and still effluent, and surplus activated sludge from the waste water treatment plant back to the coal feed of the coke oven plant. 
: not generally applicable to the Maxibrite site operations. No tar from coal in site water, or activated sludge. However, suspended solids from the settling lagoons are fully recycled back into the products.
Energy 
58. BAT is to use the extracted coke oven gas (COG) as a fuel or reducing agent or for the production of chemicals. 
: not applicable to the Maxibrite site, as no coke oven gas.
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