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KuAwépikd cupniéopata pnevrovitn odppayioswg
Cylindric bentonite plug pellets

The Tight Seal Bentonite (TSB) pellets are produced from a very
pure Wyoming type bentonite, finely ground and compressed
into tubular shaped pellets with approx. diameter 6.5mm and
varying lengths from 5to 20mm.

Bentonite is a pure clay mineral, and thus its use is safe and
ecological.

When TSB comes in contact with water, it will absorb it and
swell by 200 - 300% of its original volume. Water is the medium
that makes TSB swell and therefore must be present. Unlike
cement which shrinks during hardening, the TSB swells is thus
pressed against the formation. This action guaranties a 100%
tight seal, making TSB more effective than cement in addition
to the TSB being less permeable than cement or cement-
bentonite mixtures.

Mechanism

Certain clay minerals have the ability to absorb water and to
swell accordingly. The best clay mineral exhibiting this unique
behavior is mined in America, in the State Wyoming, a high
purity and minimal sand or silt content.

Other plugging materials based on bentonite contain 30-50%
silt, which results to a reduced swelling performance. To
compensate for this reduced swelling, it is necessary to add 30-
50% of the calculated fill in order to achieve the same
performance as a pure Wyoming bentonite plugging material as
the TSB.

Silt containing plugging materials are inferior also for other
reasons. As the silt does not swell but only the bentonite does,
cracks will be induced at the surface of the particles thus
allowing water to penetrate deeper into them. This
phenomenon will generate new cracks inside the plugging
material particles. Practically this means, that when pouring the
plugging material into the bore-hole and during decent of the
chips down the hole, the particles will gradually collapse leaving
a fine material floating at the upper levels and only part of the
material will reach its desired depth where it can start swelling.
Depending on the depth of the well (traveling time), less
material will arrive at the desired depth.

It can be considered that one kg of TSB will effectively fill 1 It of
hole, regardless of the depth (see chapter Physical Properties).

Due to the enormous swelling capacity of the TSB (200 — 300%
of its original volume), it is advised to throwing drill cuttings,
sand or whatever is available on the TSB layer in order to stop
the vertical swelling.

As the swelling pressure of TSB is 0.6 bar, it will not collapse PVC
or ABS pipeinthe well.

HELLENIC GEOTECHNICAL EQUIPMENT

Ta pellet unetovitn oppayicewg TSB mapdyovrtal ano évav Mol kabapd
umevtovitn Wyoming, o omoiog Aslotpifeital kat cupmEleTal o€
KUAWSpLKA pellets Stapétpou mepimou 6.5 mm kal o HAKN amo 5 €wg Kot
20mm.

O pmevtovitng wg éva kabapo apylAlkd opuKTO eival achaAég kat
OLKOAOYLKO 0T Xprion Tou.

Otav ta pellets pnevtovitn €pBouv o€ enadn e 1o vePO, To amoppodouv
Kot Sloykwvovtat katd 200-300% tou apxLtkol Toug Oykou. To vepd eival to
UECO TO Omoio SLOYKWVEL TOV MITEVTOVITN Kal ylot auTo elval amapaitntn n
mapouasia Tou. e avtiBeon Ue TO TOLUEVTO TTOU CUPPLKVWVETAL KATA TNV
okAnpuvon tou, ta pellet pmevtovitn SloykwvovTal KoL EKTOVWVOVTAL
€VavTL ToU TETpWHATOG. Auth N pdon e§aodaAilel Tnv 100% odpdyion,
kaBlotwvtag ta pellet pmevtovitn amoTeAeCUATIKOTEPA ATTO TO TOLUEVTIO
KaBwg emiong elvat onUavTikd Alydtepo Slamepatd amd To TOLUEVTO N
ULy HLOTO TOLUEVTOU-UTIEVTOVITN.

Mnxaviopog

Oplopéva apyAKa 0pUKTA £XOUV TNV LBLOTNTA Va armtoppodolv To vepd Kat
va Sloykwvovtat avtiotoa. To KAAUTEPO OPYLALKO OPUKTO HE QUTH TNV
W6Lotnta eopliooetatl ot H.M.A. otnv moAtteia tou Wyoming kat
Slakpivetatytotnv uPnAr tou kaBapdTNTA KoL EAAXLOTN TTEPLEKTIKOTNTA OE
AQUMO KaLAdoTn.

AN\ UALIKA odpayicew( pe BAon Tov Urevrovitn neptéxouv 30-50% Adorn,
YEYOVOG TTOU TOUG TIPOCSISEL HELWUEVN SLOyKwao. Ma TV avTloTdduion thg
HELWUEVNG SLOyKwong, eival amapaitntn n mpooBnikn MAEOVACUATOS
UAKOU Kkatd 30-50% o€ Ox€on HE TO UTIOAOYLOWEVO BAPOG £TOL WOTE va
emuteuxBel n Wl anddoon e €va UALKO TANPWOEWG amo Kabapod
pmevrovitn Wyoming onwgto TSB.

Ta UAKA odpayioews Tou TEPLEXOUV AQOTIN ELOVEKTOUV Kal yLol GAAOUG
Aoyouc. KaBwg n Adomn 6ev Sloykwvetal oAAAd POVO O WMEevTovitng,
Snuoupyolvtal pwWyHEG oTNV EMLGAVELN TWV CWHATISIWY UE AMOTEAECHUA
70 vepo va Steloduoel Babutepa 6T0 E0WTEPLKO TOUG. To Ppalvopuevo auto
VEVVA VEEC PWYHEC OTO ECWTEPLKO TWV CWHATLS WYV TOU UALKOU
odppayloswg. Itn mpa&n autd onpaivel 6Tl KATA TV PPN Kal KATA ThV
KGB0806 Tou TO UALKO TANPWOoEWG oTadLakd Bpuppatiletal adprvovtag Ta
Aemtokoka Bpalopato oTa AVWTEPA OTPWHATO TNG YEWTPNONG KAl HovVo
MEPOG TOU UALKOU TeAKA ¢tdvel oto embBuunto Babog o6mou Kkat
Sloykwvetal. Avdloya tou BdBoucg tng yewtpnong (xpoévog kabodou),
AlyotePo UAIKO PTAvVEL 0TO eMBUpNTO BAbdog.

Mmopel yevikd va Bewpnbel otL éva kiAd TSB Ba odpayioet
QIOTEAECHOTIKA £va AlTpo Oykou yewtpnong, aveéapttwe faboug.

AOYw TG TEpdoTLOg SLOYKWang tou TSB (katd 200-300% Tou apXLKoU TOUG
OyKou), cuviatdral n pidn evtdg Tng yeWTPNoNG TWV poiloviwy Stdtpnong,
Appou n dAAou SlaBéoipou UALKOU TAVW OTO OTpwHa Tou TSB
T(POKELIEVOU VA TIEPLOPLOTEL N KATAKOPU DN SLOYKWOT) TOU.

H rtieon Stoykwongtou TSB eivat 0.6 bar kat cuvenwg §gv uTApxeL Kivouvog
oUVOAWWNG owARVWY amod PVCr ABS.

TSB
Tight Seal Bentonite



Epappoyig

To nedio edpappoywv twv TSB eival evpltato. MNa v emituxn xprion Twv
TSB umndpxouv Vo polmobEaelc:

o [lpéneLva umapyxeLmapouciovepol fj uypaciog

e [pémel va eaodaliletal OtL umdpyxel o Slabéoiuog XWPOoG WOTe va
tonoBetnBolv ta cupmniéopata TSB.

MepikéG epapuoyEg elval:
o Jdpaylon ubpoddpwv oXNUATIOHWY YEWTPICEWV.

e Sdppaylon datpnudtwy e€6puéng petaAeiwy kot Aatopeiwv. Kabwg to
TSB TopapéveL pia EAAOTIKA HAlo amoppodd TO WOTIKO KUUO TIOU
TAPAYOULV TO EKPNKTLKA CUPBAAAOVTAG £TCL TNV ATTOSOTIKOTEPN XProN
TWV EKPNKTLKWV HLE TEALKO QTIOTEAEC LA VAL ATIALTETOL ULKPOTEPOG APLOUOG
SLaTpNUATWY yLa TV emtitevén Woiag mapaywyng.

® YAIKO MANPWOEWG O€ YEWTEXVIKEG EDOAPUOYEG, METOAAELQ KaL CHPAYYEG.
To TSB TOpOUEVEL Pt EAAOTIKN (Ao Ko TIPOoapUOTEL TOV OYKO TOU O€
evOEXOUEVEG LETAKLVAOELG TOU £6AdoUG oE avtiBeon pe evépata BAaong
TOLEVTOU. AKOPO Kot Edv To TSB pnypatwBel amd kdmota oAl peyaing
KAlpakag petakivnon kat dnuioupynBolv pwyuég otn palo tou, n
€LOYWPNON VEPOU EVTOG TWV PWYUWV Ba pokaléoel véa §LOYKwWON Tou
UALKoU e€aheidovTag TEAKA TIG pWYHEG KOl EMavadEPOVTAG TNV apXLKN
odpaylon. Eva akdpa mAcovéKTnUa tou TSB elval OtL Adyw tng
SLOYKWONG Tou KataAapuBAvel MANPWG TOV KEVO XWPO Kal €Tal
SlavEpOVTOLOPOLOHOPd A OLTILETELG OTNV KATACKEUN 1) 0TN CWARVWon.

e Xpron ylo 6ppayLon CELOUKWVY SLatpnUaTwy emdépoviag £wg kot 50%
€£0LKOVOUNGON OTA AMALTOUMEVO EKPNKTLKA KABWCG KOl TAUTOXpOVa
GUVTEAOUV OE TILO OELOTILOTEG GELOULKEG LETPHOELC.

o Jdpayioelgoe ppaypata, o TEXVNTEGAUVES, CLVTPLBAVLA KATL.

e Sdpayloelg AUAAKWY TEPLUETPLKA XwpwV amdbeong amoBAATwy
TIPOKELUEVOU VAL ATIOTPATIEL ) 0pL{OVTLA ELGPOH LS ATWV.

Mrmopel olyoupa va StatunwBel otL oxedov oe kabe edappoyn mou

eumepLEXeL TpoPARaTA e ELOPOEG LOATWY Bal UTIAPXEL Clyoupa Kol

edappoyn yia ta TSB, epdoov GpuUGLKA LKAVOTOLOUVTAL TA VWTEPW SUO

KpLTrpLa.

Zuokeuacia
To TSB cuokeudletal oe cakoug Twv 25 kg and udavtod mMoAuTponulévio
TIoU PEPOUV ECWTEPLKA TTAACTIKA eEMEVEUQON.

40 oakid (1 ton) cuokeualovtal o MAAETA KoL TUALyovTaL e TTAAOTIKO diAp
ouokevaotiag (stretch film).

OLodkolLeivat avBekTikol otn LeTaxeiplon oto epyotdéLo.

HELLENIC GEOTECHNICAL EQUIPMENT

Applications

The application field of the TSB is very wide. There are two
prerequisites for the successful use of the TSB:

e Water or moisture should be present

e Enough space should be available to accommodate the
TSBgranules.

Some applications are:
e Sealing-off water bearing formations in waterwells.

e Sealing blast holes in mines and quarries. TSB remains a
plastic mass and will absorb the shock wave generated by
the explosives contributing to a more effective use of the
explosives resulting to reduction of the required number
of blast holes to e to achieve same output.

e As afilling material in tunneling, mining and geotechnical
applications. TSB remains a plastic mass and will adjust
itself to ground movements in contrary to using cement
grout as filling material. Even if TSB cracks due to a large
movement, the water flow in the cracks will generate new
swelling and eventually cracks will disappear restoring
the sealing action. Another advantage of TSB is that due
to its swelling it will fill the space completely, thus
distributing the pressure evenly to the construction or to
the casing.

e Sealing of shot holes in seismic work, 50% saving on
explosives and more reliable seismic interpretation.

e Sealing works in dams, artificial lakes, fish-ponds,
fountains etc.

e Sealingtrenchesaround waste deposits to stop horizontal
water flow.

It can be clearly stated, that nearly in every project involving
problems with water flow there would be an application for
TSB, provided that the above two criteria are met.

Packaging

TSB is packed in 25 kg woven polypropylene bags with
plasticinner lining.
40 bags (1ton) are packed on a pallet and shrink wrapped.

The bags are strong enough to withstand rough handling in
the field.
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Tight Seal Bentonite
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