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ABSTRACT KEYWORDS
Theimpact of permanent organic pollutants(POPs)on the health of human Environmental Impact
beings and the environment is drawing increasing attention of the Assessment;
international society. DDT was ranked as one of the first 12 controlled DDT,
materials by the convention of POPSY, but the knowledge on the impact Lifecycle;

of DDT on the ecology and environment is still not clear enough even Marine environment.
now. This article makes an analysis of the harm of DDT on the ecology
from the following aspects: its transformation and end-result in the
environment, its function of biological magnification and its toxicity of
environmental chemistry. Then isarelatively systematic discussion over
the environmental impact of DDT and the products containing DDT in
their production, transportation in their entire lifecycle. Based on this, an
analysisand evaluationiscarried out mainly on theimpact of DDT onthe
environment of our country. The results show that the amount of residue
of DDT inthe soil of the main yielding regionsiswithout exception high
and that there is no apparent difference in terms of the amount of residue
of DDT between different kinds of soils show that DDT has a prominent
influence on the soils of the main yielding regions; The result of the
environmental disaster monitoring showed that there were DDT and its
catabolites DDD1 and DDE? in the seawater and the marine deposits
which are still the poisons with high hangover; the thickness of DDT and
Cu inthe bodies of the bred organism from the breeding zonesin the sea
water alongshore sometimes exceeded the standard; DDT and its
catabolites have a very strong biologic feature of accumulation and
amplification. © 2013 Trade Sciencelnc. - INDIA

PREFACE

Theimpact of the permanent organic pollutants
(POPs) isincreasingly drawing the attention of thein-
ternational society. The Stockholm Convention Con-
cerning the Permanent Organic Pollutionswas passed
in Stockholm, thecapita of Sweden onMay 22, 2001.
It has been signed by 151 states and passed by 83

nations up to the present. It isthethird international
convention with the compul sory demand on reducing
the emissions after Vienna Convention on Protecting
the Ozonosphere of 1987 and Framework Convention
on Climatic Changeof 1992 and animportant movein
theinternational society’s assuming the prior control over
thetoxicchemicag?.

For protecting theenvironment and thehealth of the
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people, our government actively took ahandinthene-
gotiation about Stockholm Convention Concerningthe
Permanent Organic Pollutionsand theoverdl processof
drawing thetext of the convention®, and signed thecon-
vention on May 23,2001, theday it wasfirst opentobe
signed. On June 25, 2004, the convention wasratified
by the Standing Committee of the National People’s
Congressinitstenth conference and wasformally en-
forcedin Chinaon November 11, 2004. In 2005, State
Commissionfor Devel opment and Reforms, Board of
Agriculture, Board of Hedlth, Board of Congtruction, and
other rdaled minisriesand commissons(11intota) were
authorized by State Department and they formed State
Groupfor Carrying Out the Convention and Harmoniz-
ingtheWork with State Environmenta ProtectionAd-
ministration asthehead, and the Leading Group and the
Officefor Carrying Out the Convention (OCOCfor POPs
astheshortened form) cameinto existencewithin State
Environmentd ProtectionAdminigtration.

DDT wasranked asoneof thefirst 12 controlled
materialsby the convention of POPs. Themain usesof
DDT produced by Chinaare: 80 percent used asthe
intermediateto produce dicophanefor which Chinahas
applied for releaseand can produceand useit till 2009,
used to control thedisease, emergent maariaand pro-
ducethe anti-mosquito incense, and another about 5
percent used asthe anti-fouling additivefor shipping,
which was not rel eased by the secretariat of the con-
vention™,

Chinagtarted producing DDT in 1950s, and mass-
produced it fromthemiddle of 1960sandto theearly
1980s, with the historical accumulativetotal of more
than 400,000 tons.11 corporations once produced
DDT. Since 1983, Chinahas kept the production of
DDT under compulsory control. No unit or individual
can produceand sell it with theexception of Tientsin
Botian Limited Company (theformer Tientsin Chemi-
cd Plant, TCfor short thereinafter) which was gppointed
by our statefor producing DDT for special purposes
authorized by our state and the exception of Yangzhou
Agriculturd Agent Pesticideof JangsuwhichusesDDT
astheintermediateto producedicophaneandwhichis
not allowedin business®.

DDT beganto be used asthe accessorial noxious
materid of antifouling paintin 1960swiddyinthecoas
of al kindsof ships. Theaccumulativetota of theDDT

BioTechnology — ammm—

for antifouling paint had come up to 10,000 tons by
2002; after that our state joined the Stockholm Con-
vention and put closerestraint ontheuse of DDT in
each of therelated trades. Thetota amount of theDDT
for antifouling paint was about 1000 tonsfrom 2002 to
2005. Thetotd amount of theDDT for antifouling paint
had been about 11,000 tons by the end of 2005.

THE ECOLOGICAL HARM OFDDT AND
THEIMPACT OFITSLIFECYCLE ONENVI-
RONMENT

Theecological harm of DDT

Thetransformation and theend-result of DDT
(1) Basicnature

DDT:1,1-dua (4-chlorphenyl)-2,2,2-trichlo-
roethane, colorlesscrystd solid, low water-solubility (-
|gC=7.8,higher water-solubility in alkal escent seawa
ter), highfat-solubility (thelgK ow = 6.36).

DDT displaysgood physicd, chemicad andbiologi-
ca stability, andisacumulativeand lastinginsecticide
with high hangover. Itshdf lifeperiodinthesoil is10to
15yeard®. Thereareavariety of waysof transforma-
tion suchasphotolysisand biologicmetabolismfor DDT
in the environment. It can be degraded into DDD
through aseries of complicated biochemicd and envi-
ronment-chemica reactionsintheanaerobic condition,
and into DDE in the aerobic condition. It hasalow
toxicity over theinsectsand higher animals, but it low-
ersthequality of seawater, pollutesthe marine envi-
ronment, affectsthe quality and quantity of theaguatic
productsand so greatly endangersthe marine ecosys-
tem and remainsin theenvironment for along term.

(2) Themigration of DDT over theglobe

DDT canbedisseminated al over theglobeby the
atmosphere or transportation. Thearctic has become
itsplaceto stay in. TheRangif Ertarandusisaherbivo-
rousanimal initsreal sensewhich mainly feedsonthe
moss. The study discoversthat the content of DDT is
0.16ng/ g (wet weight) initsmuscleand 0.49ng/ ginits
liver™. Thisresult demongratesthat theregionsfar from
the pollutant source are a so faced with the harm of
DDT asaresult of theatmospherictransmission. The
seal mainly feedson fish, sothe DDT initsbody is
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mainly theaccumulation by thefood chaininwater. Bang
and theothersmade an andysisof thesamplesof blood
of thesed sfrom the northwest region of Svabardwhich
a so showed theexistence of DDT inthe ecosystem of
thearctic pole. Theresult indicatesthat DDT can be
diffused to each corner of theearth along withthecir-
culation of the atmosphere, and therecurrent migration
of thefish and so on though the sampling point isfar
fromtheplacewhere DDT wasused®®, DDT migrates
bascdly throughthefollowing media

1) Water body — sediments

DDT’s nature of thinness in water and abundance
infat decidesitslower content inwater and most of itis
absorbed by the suspended parti cul ate matter such as
minerds, biologica detritusand colloidd materiasand
entersintothesedimentsinwater with the phys cochemi-
cal function of gravity settling and so on or becomes
abundant inthe organism for itsabsorption. The sedi-
mentsinwater areone of themainend-resultsof DDT.
Itscontent inthe sedimentsis even hundreds of times
thicker thanthat inthewater.

2) Soil — water body

Thewater-soluble OMsmay greetly acceleratethe
migration of DDT into the soil and then pollutesthe
ground water. Soil erosion may also lead to the en-
tranceof DDT into surface water and the sediments.
Some study found that the content of DDT inthe sedi-
ments of the Pear| River Deltarosein the 199057,

3) Soil-atmosphere

Thevolatilization of theDDT asahangover isa
continuoussourceof theair pollution. Harner and some
othersforetold that the agriculture soil of Alabamaof
USA gave off 200-600 kg of p, p’ - DDE with the
mode of soil ~atmosphere exchange¥. Thethickness
of DDT intheagriculture soil of Alabama, Louisiana,
and Texasall surpassesthe criterion aslimited quan-
tity(0.1 ng/g), andthe DDT, toxapheneand dieldrinin
theatmospherearepositively corrdated with their thick-
nessinthe soil environment. Thestudiesbetween 1996
t0 1998 by Pennsylvaniaand Ohio showed that the soil
istheprimary pollution source of theair nearby.

Theeffect of biological magnification of DDT

The content of DDT isrising step by step when
moving along thefood chainsin the ecosystem. One

study of USA indicated that the magnification factor of
DDT comesupto 10 x10° timesfrom the seawater to
the adiposetissue of the marine organism: when the
thicknessof DDT inthe seawater is3ug/m3, that of the
zooplanktonis0.04mg/kg, fingerling 0.5mg/kg, bigfish
2.0mg/kg and that of thefish hawkswhich prey upon
thefishis25mg/kgthe concentration coefficient of which
isastonishing. Therefore, eventhe content inthe envi-
ronment isnot high, theimpact of DDT ontheenviron-
ment can’t be neglected™.

Thetoxicity of environmental chemistry of DDT

Theexperimentation onanima sprovesthat 3x10°
¢ of DDT isgoingto restrain somemajor enzymesin
thecardiac muscle, and 5x10-¢isgoingtoresultinthe
desth of theliver cdllsor disorganization. DD T hasgrest
toxicity over fish. The degree of balance of the hard
roes of thesalmonswhich suffer fromDDT aredam-
aged and the time of natural spawningispostponed.
The present accumulation of DDT intheglobal envi-
ronment has caused severe harm to the ecosystem(*3!,

DDT entersinto thefood chains, and muchof itis
ultimately accumulatedin theanimals. For example, its
enrichment inthebirdssuch astheperegrinefacon, the
bald eagle and the osprey leadsto the dysfunctionin
reproduction, the attenuation of theegg shell whichis
easy to be damaged and can’t be hatched. In particu-
lar, thedegree of the attenuation of egg shell isinlinear
rel ationship with thelogarithm of theamount of resdue
of DDE intheeggs of thebirds. Theeggsof thebirds
which arezoophagousor piscivorousbreak up before
they arehatched, which may causethe depopul ation of
the speciesgroup.

Themetaboliteof DDT can combinewith human
endoplasmic reticulumtolead to genetic transcription
and to takeon the relationship of dose-effect and in-
ducethe expression of cancer genesin some cells of
breast cancer. Asaresult, therelationship between it
and the breast cancer can’t be neglected. The study,
made by Zhang Hong workinginsurgical oncology in
No.1 Hogspita of Jilin University, about the accumula
tionof DDT in human body, aso madeit clear that the
thicknessof DDT inthefatty tissues of galactophore
has astrong correlation with the breast cancer (espe-
cialy the breast cancers with dependency on hor-
mone)™.
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Theenvironmental impact of thelifecycleof DDT

Theenvironmental impact of DDT initsproduc-
tion, storageand transportation

DDT isasort of hazardouschemica withitshis-
tory of morethan 60 years. After itsraw materia's, that
isto say, chlorobenzene, chloral and concentrated sul-
furic acid, experience condensation reaction, distilla-
tion and crystalization, it ismade, packed, stored and
then transported tothe deal ersor the customers. At the
sametime, thewaste acid asaresult of thereactions of
DDT andthediversified reaction productsiscleared
up inelevated temperature and sent to the phosphorus
fertilizer plant to deal with. Thechlorobenzeneand the
chloral aredll toxic substancesof environmenta chem-
istry. Initsprocess of production DDT severely pol-
|utesthe surrounding environment. For example, the
content of DD T inthesoil 4km? around Tientsin Chemi-
ca Plant exceedsthethird classcriterion for theambi-
ent soil andisnot suitablefor farm and woods or for
thenatural growth of the plants.

Theenvironmental impact of DDT in theproduc-
tion of itsfinal products

TheDDT antifouling paint ismadeby warming up
and mixing thebas c materid sof the paint, thedye, the
menstrum, and other biocides (for example, the pow-
der of Cu,0) and DDT, and then barrelled and trans-
ported to the outside. In the production of DDT the
waste gas contai nsthe organi ¢ sol vent and trace amount
of DDT which aredisposed of by filtrating thegasand
then discharged®. Generally speaking, this doesn’t
causeenvironmenta pollution. However, it may be scat-
tered asareault of leskageinthe processof production
or intheabnormal marketing process.

Someglobdetsof antifouling paint containingDDT
may be splashed into the water or the soil when the
fishing boat isin the process of hull painting in the
boatyard or is being coated by the fishermen them-
selved®™, Besides, traceamount of DD T may voldilize
intotheair intheprocessesof mixingthelacquersat the
working site, lacquering and torrefaction of the paint
films
Theenvironmental impact of theproductscontain-
ingDDT

In using the dicophane and the productsfor con-
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trollingthemaariain emergency which contain DDT,
the DDT may migrateinto the bodiesof the propaga-
tion and the mi cro-organism and then into the human
bodiesthroughfood chainsand becomesenriched there.

DDT volatilizesintotheair fromthe burning mos-
quitoincensewhich containsDDT, pollutesthesurround-
ing air, entersinto the human body with therespiration
and harmsthe health of man.

Theshipscoated with antifouling paint dowly give
off DDT whensailingonthe sea, thentheDDT migrate
into themarinemicro-organism and thebodies of other
propagation. Besides, the paint layer containing DDT
shdlsoff dueto the mechanica bumpsor thequality of
congtruction and depositsin the seabed or isswalowed
by themarine organism.

AsDDT isasort of permanent organic poison,
thoughitsquantity in acertain environmental unit may
vay gredtly, itisgoingtoexisintheunit for alongterm
and migrateinto alarger sphereat thesametime.

THEANALYSISANDASSESSMENT OFTHE
ENVIRONMENTAL IMPACT OFDDT IN
CHINA

Theenvironmental quality ssandardsof Chinare-
gardingDDT

DDT hasitsactua or potentia influenceontheen-
vironment and theorganism. Chinahasmadeadetailed
regulation onthequality standardsintermsof various
mediaand environmental conditions. SeeTABLE 1.

Theimpact of DDT on China

Theimpact of DDT on thesoil environment of the
main yieldingregions

The results of the collection and analysis of he
samplesfromthesurfacesoil of 188 Stesof Tientsin by
Gong Zhong-mingin 2001 showed that p,p’-DDT and
p,p’-DDE were the principal pollutants in earth whose
averageamount of resdueisrespectively 27.5ng/gand
18.8ng/g. Thedifference between different typesof soil
Isunagpparent. Theamount of residueiswithout excep-
tionhighwhereDDT isused in agreat quantity from
197010 1980. After 20 years prohibition of the use of
DDT, itsamount of residueisstill higheringenerd. On
onehand, thisisrelated to the stability of DDT; onthe
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other hand, it isfor our discussionwhether DDT has been used on occasion!*?.

TABLE 1: Theenvironmental quality standardsof Chineseregarding DDT

catf/gor media Engé;g?t%in;al category of the standard number value nztrgﬁ(?;tge
The maximum allowable
air plant concentration of the hazardous  0.3mg/ m® TJ36—79
substances in the plant
drink for life the water quality standardfor 4 ) GB5749—85
drink for life
;?;g?f;gfgfyf” water quality standard for fishery 0.001mg/L GB11607—89
. category |: 0.00005mg/L
seawater ifga"rvgtg]ﬂ‘éﬂ v s;”ii?ggfor category I, 111, IV : GB3097-1997
0.0001mg/L
The standard of the given item
surface water The water quality standard for  of the organic substance in the GHZB1-1999
surface water water areas of category |, and
water I
The maximum llowable
DDT concentration of the pesticide in
fresh water the fresh water for protecting the 0.002ug/L 1974
hydrobiontes
: category | : 0.02mg/kg
the quality standardforthe 4 v 11+ 0.05 mglkg GB18668-2002
oceanic sediments
category 111 : 0.1 mg/kg
seawater
he quality standard fir oceanic category | : 0.01mg/kg
e category 11 : 0.1 mg/kg GB18421—2001
category 111 : 0.5 mg/kg
sugar : 0.2mg/kg
food the standard for food sanitation vegetable : 0.1mg/kg GB2763-81
il fruit and fish: 1.0mg/kg

surroundings .
environment

the quality standard for soil

Grade | : 0.05mg/L
Gradell : 0.5mg/L
Grade 1l : 1.0mg/L

GB1568-1995

Theimpact of DDT on themarineenvironment

(1) Theimpact of DDT on themarine sediments

Themarinesediments serve asthe environment for
many marineha ocarbonsto exist and grow in. Asmost
of the bottom dwellers have thefunction of gathering
the pollutants, the quality of the sedimentsdirectly af-
fectsthe qudity of the bottom dwellersand the people’s
health{el,

Themonitoringof theDDT inthemarine sediments
was carried out alongshore, inthe adjacent sea, andin
the open seaof our country in 2001. The monitoring
results showed that the content of DDT inthe surround-
ingwatersnear theentrance of YangtseRiver andinthe
sea area alongshore of North Sea city exceeded the
quality standard for category | sedimentsj0.02mg/kg),

and the maximum val ue of the content of DDT inthe
sedimentsin Qinzhou Gulf exceeded thequality stan-
dard for category Il sediments(0.05mg/kg). See
TABLE2.

TABLE 2: Contentsof DDT in thesurfacelayer sediments
in dalian and liaodong gulfs

District p,o DDT p’p DDD p’p DD Eng/L
Dalian Gulf 0.81 0.92 0.58
Liaodong Gulf 0.58 248 0.83

In 2004, some sedimentsin the seaarea suffered
fromthepollutionof DDT. Thepollutionof DDT was
more severe in the sediments of the sea areas of
Liaodong Gulf, Ddian Gulf, and TsSngtaoinshore. The
seaareaof theentrance of Yangtse River waspolluted
by DDT. Thesedimentsin the seaareaof Fujian acoast
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were heavily polluted and the content of DDT (0.1mg/
kg) from onethird of the stations exceeded the quality
standard category |11 for the marine sediments. The
sedimentsin some partsof theentrancesand thedocks
and harbours alongshore of Hainan were heavily pol-
luted. However, theDDT depositing inthe bottom mud
would berel eased into the marine environment when
the bottom mud was raised again by desilting and ty-
phoon. Therefore, the comprehensive and potential
ecological risk washigh.

(2) The condition of the polluted musselsin the
sea

Themussd shaveagreat capacity for gatheringthe
pollutantsinthesurrounding living environment; thecon-
tent of thepollutantsintheir body can reflect thequdity
of theliving environment. Theresultsfrom monitoring
the quality of the mussels showed that there was still
someDDT ashangover in very few bodiesof themus-
selsfrom afew monitoring placesintheseaareasaong-
shoré*”, In2004,Chinastarted themonitoring program
for mussels. Themonitoring result of 2005 showed that
theamount of residueinthebodies of themussdlsfrom
some placesexceeded the tandard, which showed that
some seaareaswere polluted by DDT.

CONCLUSION

That theamount of resdueof DDT inthesail of the
mainyiedingregionsiswithout exception highand that
thereisno apparent differencein termsof theamount
of resdueof DDT between different kindsof soil show
that DDT hasaprominent influence onthe soilsof the
manyiddingregions.

Theresult of theenvironmentd disaster monitoring
showed that therewere DDT and its catabolites DDD,
and DDE, intheseawater andthemarinedepositswhich
aredtill the poisonswith high hangover. Thethickness
of DDT inthe sedimentsof someseaareasfrom Daian
Gulf to Qinzhou Gulf exceeded thestandard category |
or category |1 and the Cu of sedimentsinjust afew sea
areas exceeded the standard. The sediments are the

habitat for the benthic organism. Thequality of the sedi-
mentsdirectly affectsthequdity of themusselssuchas
the clam, the foursguare clam, common mussel, and
the monk-cap-like oyster and directly affects human
health. In 2004, that the amount of residueof DDT in
the bodiesof the musselsfrom the seaareaa ongshore
wasfound exceeding the standard. Besides, thethick-
nessof DDT and Cuinthebodiesof thebred organism
from the breeding zonesin the seawater alongshore
sometimes exceeded the standard.
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