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etnochiemical Waste Management

Sound environmental management includes the proper nmmgmu'n! off

waste . This p.jper reviews the basic rules of good management prac tice

lustrated by some examples from Lflfﬂl‘_l_l':r{‘_ derivatives pmdul.'rmn and
gives the main considerations governing the best available techniques

for organochlorine waste thermal freatment .

The three rules of geod wasie man-
Agement

As u general rule, the first step ol wrsle
manggemenl i the reductlon of the waste
and by-prodocis created

As an example, the manufacture of chilo-
roamscthanes imdtially used the thermal chio
rimation of methane . Thas process obweoisly
created, due bo the use of methane as mw
material , a large amount of hydrochlone
acul by - product

To reduce the HCL by prodduct formatsn,
a seopnd gencralion o processcs produces
|1||,"|h:. | chlonde wusing methane] and HCT as
raw materials. In a second siep, methyl chbo-
mide is chionipabed inte methylene chlonde
and chloroform

Furthermore, ithe themmal chlomnation,
which selectivity 18 poor, has been replaced
radical-assisted
chlorination, permatting an overall raw ma

by pholochlonnaion  or
semal efficsency above 99.53% and reducing
the organics waste formation in a mtio of
11

The second rule of waste management is
the valorisation of the y-prodects

In ihe previows example, the use of methanol
and hydrochborc acid in the Birst ep, permis
the recyeling of pam of the by-product HCL of
the second siep, Depending on the average de
gree ol chlonnaton of the hnshed prodscts,
il |||_'.|r|.:. h.l!.llll,'l_'l,‘l |1r|'-,'|,~-.x cin h:' :l.'J|I|'|.'|.|
B most of the producers of chlsmomethanes
are also |,'|r-|:d|]q_|_'|"~\. of ||I_|.| chiloride mong-
mer, This important process implies a sbep ol
oxychlomnation of ethylens 1o produce ethyl-
ene dichlonide, wsing ethylene, air or oxygen,
amil HCT as raw matenals

It is therelfore 1'Il||u1h||,' 1] I'|,'|.'!.|."||_' all HCL
by-prduct  including  that  from chlo-
roaTsCLhancs pru.l-.lxtlun i ThEs Process, ro-
viided the producison units are on the same
sibe and the suiable purity s obhiained

The winyl chlorde monomer process is an
olher gousd example of wasle managementi
Historcally, the old process staring from
acetylene and HCT was very selechive. hav-
mg mene than ¥ eiliciency on mw maie-



rials . This was due to the high reactivity of
the iriple bond of scetylens. Unfonunately |,
acetylene production was less efficient and
acetylene was replaced in the years 1960k,
by ethylene .

¥inyl chloride manufacture uses 3 migin
remctions .

A direct chlonmation of ethylens to produce
EDC ethylene dichloride. This reaction
is highly selective: o pyrolysis of EDC fo
produce wimyl chlomde and HCL. Thas step
is selective provided there is A limitation
of the transformaion of EDC o less than
50 - 609, as well as limitsiions of pres-
sire and temperntune; the thind reaction is
the oxychlonnanon of ethylene, using ox-
ygen (from pir or pure oxygen) and HCL
as reactants. This reaction is conducted in
fuidised or fixed beds, and represenis the
man source of organoschhonne wasle from
the process, although the process has boen
costineously improved, Aboul 3% of the
vinyl chloride production resulis in waste
of by-prixlacts

To valorize these wastes, the producers ane
wsing different processes:

An oxulalim process wsing the wasle a8 raw
material, allows the recovery of at least the
chionne contend as HCL, which is recycled;
the TRI PER process, using the light frac-
tiom (50- 60F% ) of the waste as raw material,
transforms the waste inbo trichloroethylene
and perchloroethybens for sale as magker-
ahbile Fl'l'ldl.l.‘-l!.. o raiw malenils, the Tetra-
Per process, also using the light fraction of
the wasle as raw makeral, transforms the
waste o perchloroethylene and carbon
fetrachloride,

Simce the Monireal Protocol for the pro-
tection ol the Crrone Stralosphenc layer, no
longer allows CPC 11 amd 12 production,
{the main use of carbon tetrmchlonde), and
sinee carbon tetrachboride nself is regulaed
by the Montreal Protocol, the uses of this
product are now very limated.

The Tetra-Per process therefore has been
musdified b focus the production on per-
chloroethylene. In summary, 30-60'% of ihe
wvinyl chlorde manofacture wasie is recy-
cled in markeiable products.

The resicheal fracteon. containing the mosi
heavy pans, s thermally decomposed wath
recovery of hydrochlonic scid, either recy-
cled in ke process asell, or as HCl come-
miercial solution.

The third rule of waste managemeni, af-
ter maximum redoction and recyeling, ks
to dispose of the waste safely

The vinyl chlomde process will be 1aken as
an example for application

Waste management in the manu-
facture of vinyl chloride

The European Prodwscers of VOM amd
FVC umder the auspices of the Eoropean
Council of Vinyl Manufactures (ECYM)
have conducted a two years study on how
t minimize the environmenal impact of
the manafsctare of PYC and to define best
available techmigues

All seurces of impact were analysed: waber,
adr, sodl, waste, With regard 1o solid wasie,
the main sources are the heavy fractins
from the 3 reactions and specially the oxy-
chlonmation slep.

The total amount is = (03 ion per 1o of
VEM prosloced |

In somme planis, the waste is subject 1o oxi-
clation and transformed ingo OOy, HCY, amd
HCI which is recyeled in the process.

As already  mentined before, other pro-
duocers are using  differemt  technigues
o recycle a large fraction of this wasie |
About M) - 6FE of the waste 15 iransformed
inbo marketable products or raw materials
sich as trichkorocthylene  and perchlom-
ethylens .

The fractions and residues not direcily re-
usable are submined o combustion under
controlled comditions into water, carbon
ihoxide and hydrochlone  acid.  In this

situation hydrochboric acid can be recovened
from the off-gas and can be either recveled
as feed stock 1o the oxychlorination plant for
the production of more elhyvlene dichloride,
or reooversd as hydrochlore acid soluon .
Speni cotalyst, metal shudges and coke from
B crackimg s another source of waste ob-
viously, in a quantity much lower than the
previows one, ¢ a lew lons per vear, Hows
cver, this waste requines atbemion because
traces of furane compounds, mainly hepts
and octochlormdibeneoiuranes, are formed
in the oxychlonnation reactor, using a cop-
per catalyst. These compounds are hived on
the catalysi.

As a resull, the oxychlonnation process was
ter effluent, which comiains the fine catalyst
losses, is subject I.nal:qu:m;' treatment |
Dissolved copper can be removed by pre-
cipitation amd filtration together with the
non dissolved panscles |

When present in the agueoas effieem. the
furane compounds are all adsorbed m ibe
suspended solid particles which are present.
This 15 the result of the VETY 11:5:]1. value of
the Koo coefiicient of such compoands § Le.
the partiteon cosflickend between waber and
organic carbon).

Therefore, they can be removed from ithe
elfuent with raditional techeology such as
fhcculation, settling, and fileration, with ihe
addition of adsorbent matenal when neces-
SETY .

A thind source of waste can be the bioshud-
ges firom a classical acrobic biological parfi-
cation of the wasicwater ireaiment plani.
With biological treatment, amd depemding
upon the efficiency of the wpstream physi-
co=Chemecal trestments of the process was-
ter, some additional removal of the furane
compoursls may lake place by adsorption, If
comaminabed, this sludge must be dispossd
of properly

In summary, by a combination of appro-
priste and muliiple technologics adapied
to each imbividual siuation, the impact of
both armosphere and water emission and
wasle disposal are reduced beyond the most
siringent requiremems of bealth-based and
environmentally based regulating prescrip-
tions and quality objectives, This is the main
purpose of sound environmental manage-
ment. [l
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Dana Petroleum Egypt Joint
Venture Approved

24 Movember 200 1- Dana Petrolcum ple {Danal announced thal
the Egypiian Mimistry of Petroleum has approved < Petro Kareems

a now jnnl venture between Diana and (he Egyptian Cieneral Pe-
trodeum Corporation. Petro Kareem will prodsce oil and gas from
the Lorcan Development lease, within the MNorh fen Bay { NLB)
concession, located onshore in the Gualf of Suez, 320 km south exst
of Caro, The MER Produchon Shanmg Comract | P00 ) anca, i
which Dana holds a 1% inberest, comsists of two wells carmently
proslucing ol via the Lofean Processing Facility, Lorcas- | x5 T and
Fin-1x, with the potential 10 add a further four wells (Matr-125T,
Caluman- | x, Abydos- Ex and Umar-15), pending e vl ipEne lease
approval. Dana estimaies that there are reserves of 100 - 12 millson
hose { 1OEF%: Diana) withim the PSC area with the potential of consid-
crable upside boyond this. Durnng the carly production lestimg al
the Lorcan bease, producison of mone than (.25 million barmels of

ol has already boen schicved. This posative news. [ollows several
sigmificand exploration successes for Dana Petroleam Egypt during
2011

Elsewhere, on the omshore East Beni Suef concession {Dana S04,
Apache Operalor 3065 enpoyed further exploration suosess laler @
the year, with two ol discoveries made firstly on | June 2011 by
the WLES U-1LX well and secomdly vua Favoudsm-Sx of J

Chctpdser 2001 1. Both discoveries have been declared
coamametc sl and Bave had ||.|,'-.-|:'||||1|'|'H_'I1l: lenses
awarded by the Ministry of Petrolewm

BP Makes Gas Discovery in Egypt’s Nile Delta

- Top Picks

Kuwait Encrgy Announces Flow Rates from Abu
Sennan Discoveries

Huwait 5% Energy

15 Oectober, 2001 - Kuwadl Energy Company KSCC “Kewaill Energy™, an
moumcedd that imitial sests on §is recent | EypLian disooveries om ke GFF7-4
amd Al Ahmaida-1 wells, revealed bows of gas and comdensale

The wells are kncaied in the Abu Sennan concession in e Egyptian Wesi-
e Deserl. huwanl Energy. holds a 50% workmg mienest m the concession
The remaining 50K is held by Beach Energy Limited with a 22% working
nberesl amd Dover Petroleum with a 28% working mtenesl. The GRS
well was drilbed first as part of a six-well drilling program in the Abu Sen-
aan concessim. [rinal wesis from the Lowet |¥.||._|.||:|.| fofmand fecorded
a daly production flow rate of B47 bbls of condensate and seven mmsc]
of gas per day, The UL 1odal production bow rale fom the Lowes
Bahariya is equivalent o approximabely 2000 boepd. Additionally, in this
well & combaned test from the Abu Rossh G and | 'pper Hahanva Tormg s
procluced st il mates of 131 bbls of condensate and 1.6 mmeck per day
Thes Al Abimasdi- 1 well shaow |.'|14.|L1I|:. proslucTion Ao from the Abu Roach
i of BIHD bbds of condensate and 135 mmecl of gas, a olal production Bow
TEle eqaly alend Lo approximaledy I W) e il This well slso tesied ibe
Lower Bahasiya formaton with production of 72 bbls of condemnsate and
| million standard cubic feet per day

24 Oceober, 2011 - BP Egypt announced the Salmon gas discovery in the Nosth
El Barg Offshore Concession, Mile Delta, Salmon is the thind gas discovery BP has

made in ihe concessson following Smis-1 and Satis-3 Olipocene deep pas discoveries.

Salmon, drilled by 1ECGC, the affiliate of EN] in Egypt. on behalf of concession operator BP, is kocaled

30 kilometers i the nosth of Damietn. The wineline logs and pressure resdings confinmed the presence af

gas in two shallow Pleistocene imlervals. The well was dnlled by Scamabeo IV rig in waler depths of §7m and

reached o iotal depth of 1600m. Furnther appradsal wosk 1o evaluate the resources s underway. BF Egypi suated

« The sucoess off 5almon highlights the great polential of the shallow reservoirs withim the Nile Delta, and belps unlock

sadifitional rescuarces in samounding acreage. §i demonsirates ibe ongoing cooperstion with the Minksiry of Petrolewm 1o

deliver new gas dnscovenes and incremental supply to meet the future growth of the gas business in Egypl. The parties 1o the

MNorth El Burg Offshore Concession agreement are: BP (operator S0% ) asd [EOC (30%)

T date, BF Egyp, in collsboration with the Gualf ol Suez Petraleum Company (GLUPOD), BP s I'V Company with the Egyptian Gen-

eral Petroleum Company (EGPC], has been responsible for the production of almosi 406% of Egypt's entire oil production,

1 - Petrodewrn - fan. - Feb, 2002
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