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Using Guard Columns and Retention Gaps in GC (Part 1)

J P de ZIlIIUW, Inl:ematlol1lll GCCOll5umabllls Speclllll5t, RllIItIlkCOrponlllon

Guard columns and n1t8n\i)n gllps 111'8 used widely In !IllS chromato!lnllphy (Ge).

Manv users h ve d ~ understanding the dll'l'erence between these two

products, even though th811l Is II slllnmcant dlll'8l1lnat In lJppllcatlon. Retention

gaps mal tv are used for foo.lsrng the IlIrTllle colTllonent9 when Introdudng II

large Olqulcf)SillTllle dnctly onto the Cl)klrm. Gulrd colurms lInI used to proted:

the analytk.a column from Cl)ntarrlnlltlon. When using II retention gap system, the

retention gap w. also Itt 15 , gu,rd Cl)tJrm. but Its primary function Is to aeate a toQJslng eft'ed:.

Guard columns and reten\i)n g,pi both muit be coupled to the lInalytlall a1lumn, and this a1nncalon

Introduces 1I potentllll potlt ofr1sk. A new Ipprolch Is tD Integfllte the retention gap directly Into the

lInalytbll aIlurm. By lIpplyt1g I 'segrTll!!nt:' COltlng technology the stationary phase ean be deposited In a

certllin pert of tile 00 rm do lng, deac:tMlted sectfon It the beginning. Ccllumna1upllng Is not required

end ITlIIlntenance II; greatly 51"1' /fed . In Part 1 of this IIrtfde WI! will explore retention gaps and bUild a

foundation for a cc"1',rtson to gu.,.d ootJrms. In Pllrt 2. we will review guard oolumns and dlsQJSS the

new segment ccat~g technology.

U_ of I"IIIadI p~

In today's laboratory. GC mettloos mJst be s~le. fast:. nd low detection limits required. Besld s

that, suffi:ient precision m.Jst 11150 be obblined . It.n stllrts by int roducing the Ample In the slTlllllest

possIble ~Jeetlon band and maldng th band rrigr1l~ thmugh the a1plllary with mlnlmal105s of the tarvet

components . With on-cckllTI'I injedion II liquid saf1'C)1 is directly int roduced Into the capillary C11lumn s a

liquid whill!lthe a1pilary CII~mn.kept at a mITt' ratu 10-15°C low th bollng pelnt of the lolwlnt.

During this process tile salTt' le Cl)ft1)onents are spread In an unreproducible way oW!r the first 2G-l00cm

orc:apllary whle tha solVent Is evapo1'8t1ng . Pa1'8lT'1lt rs I InJ ctlon ap ad, a1mergaal'low, tempenatuN

of solvent and colul'l'l'l, type of solven t:, and p "ureanwill am ct th Injection band width. Additionally,

when nonbonded stationary phas s are us d, ttl dl tt contact with liquids will NSUIt In 8 distortion or

the stationary phase fb and vary short Cl)lurrn IlI'IItl lTll!l. Th 1I'IIIjor1tyoftode.,_ stationary phalles, like the

Rtx~ and Rx~ phasall, lrnmobllz d by D"OSS- Bnd sur1'llcabond ing techniques.

~n1 1 Retention gaps re used to 1'00.1 co""onent:9 In a tight band at the

begInnIng or ttl an Iytbl column.

.) Simple Inttod ucdon: lloulcl nlmor JOIve t
I nd lIImple are depoI~cf In the rIlIt Iengtll
of c.pllliry•

• ) Oven temperetIJre II Inmued (temp.
pl'\l9111m run,-: ,o~nt ud bllllet Q:lmpoundi
Ire VIIJxHueit lind trIlvel unret.lnad tlil'\lugtl
retentIOn all).

10} Whln b'1l.t<llmpaund. <11m. In mnbd
NItl u.. mtla""ry ph tIl,y'l1I ..r.......d
on tn••n.!YtI1:II I mlumn ulllng In a
n.....wlnlll.l band NdUl.

For proper appkatlon of tI'Ie on-cclurm InJee:tlon technique, the use of retention gaps Is essentlal.l, 2 The

Ntentlon gap consists of a 1-3m length of deactivated capillary that Is positioned In fl'ont of the analytical

mlumn. AI tI'Ie processes desai)eo wil still take plate, but now the mmponents are distributed over the
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retention gap. When the oven temperature is increased the sample components will start to move (there

Is very little retentlon...that's why It's called a retention "gap"). When reaching the analytical column, the

components will focus In the stationary phase resulting In a narrowing of Injection band width (Figure 1).

As these retention gaps are mainly used for on-column Injection, the Inside diameter Is usually 0.32mm up

to 0.S3mm since the needle of an on-column syringe must be able to enter the retention gap. For coupling

the retention gaps to the analytical column, we need generally coupling devices that can deal with

different diameter capillary tubing.

Retention gaps and splltless injection

While on-column injection minimizes discrimination and provides the best quantitative data, especially for

thermolabile components, it can be challenging to perform. Many laboratories will choose a splitless

method for ease of use. For splitless injection we generally do not require a retention gap. The sample is

Injected In a hot Injection port, evaporated, and transported with a carrier gas flow of approximately

lmL/mln Into the capillary. The amount of solvent vapor that enters the column per unit time Is much

smaller than with on-column injection. Although with splitless injection the oven temperature is also 10­

15°C below the boiling point of the solvent, there is little chance of the solvent condensing. The high

concentration of solvent entering the capillary column will cause a strong focusing effect for the

components, generating a narrow injection band. If, in splitless injection, a method is used where the

initial (injection) oven temperature is much lower than the boiling point of the solvent, the risk of solvent

condensation (forming a llquld plug) will increase. This can cause unwanted broadening of the injection

band. Coupling a retention gap will also fix this problem.

Wettability of the retention gap

An important factor for good performance is the wettability of the retention gap surface. It is critical that

the solvent spread evenly over the surface. This means that nonpolar solvents (hexane, methylene

chloride, Isooctane, benzene) require non/Intermediate deactivated retention gaps and more polar

solvents (metha noll will require polar deactivated retention gaps. If the polarity of the retention gap and

solvent do not match, the solvent will form droplets inside the capillary. The carrier gas will "push" this

droplet along the retention gap into the analytical column. The result is a broadened injection and possibly

even peak splitting.

Retention gaps for large volume injection

Instead of Injection of 1~1 on a 1-2m retention gap, one can also Inject much larger amounts on much

longer retention gaps. Here we talk about large volume Injection technique where retention gaps of 8­

10m are used. Such retention gaps can be loaded with 100-200~1of sample. Injection must be slow to

allow the solvent to evaporate while passing through the retention gap. With large volume injection,

detection limits can be reduced a factor of 100. The technique requires some skill to optimize all the

injection parameters. Additionally, the large volume retention gaps do pollute relatively quickly due to the

large amounts of sample Introduced.

Guard columns and retention gaps are useful tools to the practicing chemist and it is important to

understand the difference between them. In Part 2 of this article we will review guard columns and

discuss a new segment coating technology that allows retention gaps and guard columns to be built

directly into the analytical column tubing. This new technology eliminates column coupling, substantially

reducing analytical problems related to leaks and dead volume.

Read Part 2: Using Guard Columns and Retention Gaps in GC
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RESTEK
Using Guard Columns and Retention Gaps in GC (Part 2)

G"'8nl o;I;IlUmnl Ind not.nliJn ,.pl I~ uled wldlly In ,nd1rt1m1tognophy {Gel.

"'.ny "'. ",. ....Yll dl'lbl~ undelllt:lmdlnlllhe dll'l'erenge between these two

prtldum, 8Ylln "'GUllh th..... " Illlnm"'nt d,"",nonct In Ipplltlltll;ln. In 1I,,1t 1 oT

til" , rtlde we reviewed re~ntl'on IIlpl, whim mll""'.no lIled I'orfu.Q!'1n1l the
, .. mp.. o:umpon.n~ whln tltr1:>ducfnll 11"'111 (Ilq...ldlll~l. dll'llld:Iy onto the
column. In eantl1llt.llu.rd wlu........ uled tll prDtl:d: the In"I'f'\:I",1 column fnIm
cont.umn"lIOn . au.reI eu........ InCl ..~nll\ln Il'P' blOth ...... Jt tie coupled W tile InllytQI w lllmn, Ind til.

connectIOn ...tnld pot'lntlll point of I'l,k, A 1'1'"'' Ipprvld1 It' til Inte llnlte the rti\'wntlll n glp dftd:ly
Inta the .n.~l colu ~b~ll . 8r Ippl'flnll • · n ll _ 1¢" coltlnlil te l1l nolgg.,. tn. It.tlon,, 'Y phfte wn be
d.po.~d O"tv In. c.rtrol1 pert "the col",,", 1110""'1 • d...d:.....~d Hd:lgn It tile Mlllnnln!l . COlumn

coupling. not ..qund .nd ...rn'-nln", IlliI...tty .~I",.d . "",..., • • rtI'..... 1iI ....1'II Qllu"'"5 and

dll;cu.. th, I'll. "iii_i'll Qlllf!'llil c.dlnolo~ .

U_oflll..tdOc+ ,••

Ttl. pulpo•• of .... lnlil lil.... 1'II QI"''''''' I. to pro c.et th. In.tytk:II l Cl>klmn from Qlnt. .....tlon .1nce tl>e

••mplot Ifl.t II; Inlnld"..d II; not IlwIV-~. AIIhouIiJh ttw but ch tGIiJ ..pfly Is "bt.~ with "..an"

••mplot., Ifl. p..ctltal'''''ltfon I. Ifllt .."",I. d • • n-up~du Imlz:ed . nd ....u.. "dirty"

Ilmplotl I" Inlnld"..d ontlllfl. miutM. SIo"", I•• ClIn_Ill partlal"tli . ",• .,.,CIlmpoMnt:I.

d.riwltil.tion ".IiI.na, Ieonil: ... id" ••, . tid., b _.1ttwn CDmp<IIundtl ClIn"t.~.. _ttl tl>e

ltatlonlry ph•••nd Ih.y 0011 .."".",*~ ..p tlon~... Ulu• ..,. til. OIIi1.....lIon ,,'CIllullWl

p"rfCln'l'llin.. iI ••1000 pro... . but It will ""'~"'"

MOlt of th. ti",. Ih. l uri\iI,••CD>ft'&.Ilsta ..~ l'Rt ....U r(I ) 01till calu ..... l lI(l h' Qla... "II IlIiI 'eelion

ad"quatfl .apa... 1Io1'1 Is Ita...d . M. nv u..... O'\I)D" ttl I:I>nMlla o ua"" (IIlu....... ".,1I1 ottrlol ....lV!al
column. Suell a guard mlurm ill d•• lli....t::ad . NI can bIotrio'rYnH wll lln mntllmiolal-.J 'nd _nWII Iy

I'llplilClld. Dep"nd~o ol'llh••pplcall~ lJUIrd mlurrna II.... " lhwr. of l .... k ulttfl' _nlr. .Clf141 PIa.

dlll'fll'llni elloal for O".rd mlurml, • ;U.rd mluI'M can CIlNIIt on ly of tl..ttMt8d GI/l""', ", I GIll b4I "
co'tad Clpllary.

Deild:JIRtfId capillary tubing: DlIi1df'ti1t::ad l\lnd dlciI tubing can IMo jMll'CII ....d by tIHI Il'lIItar,IIlId t ll<lll •

d"nn"d IIngth ClI'I b" muplsd In Il'ont oItha 'l'lI l'/tlClIIl CIlIur!'ft. U!lOIl mm_tlall, a .ectlan of tIHIou a rd

column IIl'llnlOvad. When ttMl wholfl lIUiIrd Is "_mHo a II'" gUlrd m lullWl CllII IMo CIIu/llld . llM

dlllldvantlg" of CllDlg Pilrts oil oItha IlUiIrd ooIum Is tNll tile t»IullYl IMommu . horta, ,II1Id th . IIIIV

,IIlI'lId I'lltllntlDn tn.s . How"var, If . """il r lenglh Is I tw• ..,. altfhlmtIHI i1 u.rd (ll lullYl, t IM dl.lIiI" In

retenten nne become. very predlcbbtl: . A ~.lllYIot:ed lIArd t»IullYl 1IOntlu l ln bllId focul lnil. It
th,,1n)IdIon II not op~" tIMtnJ w.be iI~ Ill'!'IMt ......,tot t or. Nta ntlan i1./l.

Olfied~b.JbInfI' I>#! the gull'll~ nec'dI to ptC"i'ent CIIIfU.-...t1on of the . ... lVtlClll l colu""','

coated i1Ullrd colu mn CIIlhelp .. 1:"" both tile -tl1lIl tlndffttlon ' 1'111.110 tlH= Itltlan.,., ph..e laver.
Ttl......Ie.t.nd ......t _...mal .'V-usIng mated lI_rd t»Iu (DI'"",mlu"",. ) II tel buy two
. n.lytlta l lwmr. . One sepII..1ion <DIu"", .nd the mn d an~ bt! uSt!d tel .

....ted O rd Iu""",. R'tImtNs semnd w~ o:uI: 2m.edlGn••1Id<IIUple ••~dlDn In fro nt of

tlH= .nelytbl paralt>n .......... We ClIn sa s..-ltl mnt.mlnatlan .ffo!cI:!II I"'.k

. h. peJ"'5JXIMe and thefl.e COIn rI!fI'lII<2the g '" wlh a ...... 2m ...dlDn.

Thesystem 00" "-",,,~ _produce ... pn;KllOdble retention tlmn ...e •••ys.1II rtl'pltCll! the entl",

2m ....ted II 5lna! the stIIttona,., phil ... lithe SI"'" on the IiIU.rd as on th~ .n.1vt1Clll1 column,

th e "' •• " no "'~•.",., aNted o;obon .1s1I • • 110. rnonl! aggrtl'sl"'" Mmple.sllllllrtl'
...nt.mlnellllln"~1t • • 1iJ!We up.lIsttyo bIe t o o:uI: 15 t~d gu.'" allumi'll from. rul 30m

. n.lytltal colurm... tlIIt"t Mo e_lOO,ktll _<!!V<!!1'. "us"'ll • <11llt~d gu.rd column. thenl!.1II be no

IocvsInliJ ~lIed5 .

• • ,."" CoMt'lt 1'''' I I. 111m.- P....lItNtle CDlII=o:tIcN.

llIOth ..tentbn 9"PI and ....... cot..mt!!'llSt be coupled t il t he . nalvtlc:lll column. While thenl! "nI! leYl!!n!Il

r,p..O"~COII~deYtotil,.1 ClI" i7fl.t8 d".d voktrntl .nd can bIi" potantltl.soul'Cli of "'ales "nd

.._ ....,. 5efl\"lllnt .... ti'\t t8CtwIaIoiJ' .lbwl Iht r8t"ntion g.p Or gu.'" co lumn tel bIi buill dinl!dlv in th"

112
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HI!lII pleol ClftUblnil .. tIM .natrrtlal l colu~, .nm~.filglll. eenneeer .nd ...odltlld rt.kI. Thl.

bIdlnolo9Y, 8V.llIblfl fnlm lIoIII.tlIIk, II tlIIrmlld Intlllgnl-QIal'd....or Intlllgn-GIp'" .nd I. b...d on Ill••tIItlc
c:o.tlnil I!lIItllo<;l . I n t hlll p_•• the capll1lry c:ol.lmnII nlfld with • co.~g sokltlon or .tIltlonary ph... ~

• wilt.. M1M1nt. 1hfI column II ......d on one end .nd on Ill. olll.r.ld•• vaaJum Is .ppl.d. Th••olvflnt

II .V8P<1 n bl<;l . nd t hfl dlll.oMld poly!Tlflr 11 d.po.ted on Ill. ~.Id. d.act1vlll:fld w.1 of Ill. I\ls.d sllca

c:o lumn. 1hfI . b1tk C:O<lt lngl!lllt hod <lliow. column. to b. co<ltlld by s.gmant. Wh.n -.,g, fOr.IGHqll., <I

+am ClIINlaryw ith the c:o.t lng .olutlon , only 30m.rtI laid. Th. Iht 10m n1ma~ uncoatlld, hamg only Ill.

ductrv<ltlo n t rtl<lt!Tlflnt C~lg u", 1). Thill !TlfIthod d.po.b Ill••tIltlonary phase only In a d.slgnatlld portion

GU hfI CIIpnlll ry, CAI<11tlng t he I ntlllgr.ll-Gu<1ll'd'" or the Intlllgra-Gilp"'. TIl. advantag.s or IIlls I:fIdmology al1l

clHr: ._.tlnll t he conn.ctor rtlmoVfl• • potlllntlllli SOUrolof "akland n1ducas d••d vokllTlll.
".l\lItl,,",,, IIy, """ lnwn",nCl!1I1'8.ter ",nd . 1mpler .lnce lIlen= Is no ITIlInull connection to "'like.

Gu",rc1 Ql lumn. ",n<l l1lte nt"'n II"'P' ",n= u.eful too" to lIle plI~g chemlllt, <In<ll; III hllortJnt to
un<l"'I1Ito1n<l th", dllf8l1nce b",tw"""n them. While lIley help protect ,nllytal coklmns <In<l focus S<lrT"f:Iles,

I1llpectMlIy, t heY. 11l . lIIg • • gUlW gf pgtentllli pnlble,"" such •• Ie<lkl. segment co<ltlng technology

olrlol1l • b. ttlIIr Iglut...n-Intllllllltlll<l QllUmn. cont81nlng bolllllle lIu.rd gr g<lp .ecl:fon In<lllle ,nllytlcal

column ""ll.th.r In • • Inll" p.ce gf tub1nll. 1I'I• • e Intlllgll-Gu.rd'" In<l rntegr,-Qp'" coklmn. In= ,

limp..., .~et,... IglUt..." ; they Cl Umln.tCI lt1C1 r'lI'" gf. I .p.llte connection .n<l prgvl<le Itllble, 'CQlI"Ite
<lU. ,

' .._ 1 ..~m.tlnll.I..... Intlllllll~P'"Int8g..tlII<ll1ltfln~n g.p. to be bull;
<lllIetly Into th••n.tytall:llllUrm tubing.

,~ I
--~--~-
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GC COLUMNS | CAPILLARY COLUMNS

Fused Silica Guard/Retention Gap Columns

Innovative Integra-Guard® Columns
• No leaks for a more robust method.
• No column connections for easier, faster maintenance.
• No peak distortions due to connector dead volume and thermal capacity.

For analysts who find it inconvenient to make a leak-free connection between the guard
column and the analytical column, we offer Integra-Guard® columns. These innovative
columns incorporate both guard column and analytical column in a continuous length
of tubing, eliminating the connection and all connection-associated problems! The
guard column section is marked separately from the analytical column, using high-
temperature string.

A wide variety of our Integra-Guard® capillary columns are listed below. The Integra-
Guard® column is so economical that we challenge you to compare our price against
that of a conventional connection, even if you assemble it yourself. If you are currently
using a guard column, or are considering using one, call today and ask about Integra-
Guard® columns.

Integra-Guard® Columns: guard columns
WITHOUT connections—protecting your
analytical column has never been this easy!

String indicates where the
analytical column begins.

Integra-Guard® columns are available for all
phases listed, for columns with 0.25, 0.32 or
0.53mm ID. If you don’t see what you need
here, contact us.

restek innovation!

Integra-Guard® built-in guard column

similar products
DuraGuard, EZ-Guard, Guardian

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
RRttxx--11
30m, 0.25mm ID, 0.25µm Rtx-1 w/5m Integra-Guard Column ea. 10123-124
30m, 0.53mm ID, 1.00µm Rtx-1 w/5m Integra-Guard Column ea. 10155-126
30m, 0.53mm ID, 5.00µm Rtx-1 w/5m Integra-Guard Column ea. 10179-126
RRttxx--55
30m, 0.25mm ID, 0.25µm Rtx-5 w/5m Integra-Guard Column ea. 10223-124
30m, 0.25mm ID, 0.25µm Rtx-5 w/10m Integra-Guard Column ea. 10223-127
30m, 0.25mm ID, 1.00µm Rtx-5 w/5m Integra-Guard Column ea. 10253-124
30m, 0.32mm ID, 0.25µm Rtx-5 w/5m Integra-Guard Column ea. 10224-125
30m, 0.32mm ID, 1.00µm Rtx-5 w/5m Integra-Guard Column ea. 10254-125
30m, 0.53mm ID, 5.00µm Rtx-5 w/5m Integra-Guard Column ea. 10279-126
60m, 0.32mm ID, 0.25µm Rtx-5 w/5m Integra-Guard Column ea. 10227-125
RRttxx--55MMSS
15m, 0.25mm ID, 0.25µm Rtx-5MS w/5m Integra-Guard Column ea. 12620-124
15m, 0.25mm ID, 0.50µm Rtx-5MS w/10m Integra-Guard Column ea. 12635-127
30m, 0.25mm ID, 0.10µm Rtx-5MS w/5m Integra-Guard Column ea. 12608-124
30m, 0.25mm ID, 0.25µm Rtx-5MS w/5m Integra-Guard Column ea. 12623-124
30m, 0.25mm ID, 0.25µm Rtx-5MS w/10m Integra-Guard Column ea. 12623-127
30m, 0.25mm ID, 0.50µm Rtx-5MS w/5m Integra-Guard Column ea. 12638-124
30m, 0.25mm ID, 0.50µm Rtx-5MS w/10m Integra-Guard Column ea. 12638-127
30m, 0.32mm ID, 0.25µm Rtx-5MS w/5m Integra-Guard Column ea. 12624-125
30m, 0.32mm ID, 1.00µm Rtx-5MS w/5m Integra-Guard Column ea. 12654-125
RRxxii--55SSiill  MMSS
15m, 0.25mm ID, 0.25µm Rxi-5Sil MS w/10m Integra-Guard Column ea. 13620-127
30m, 0.25mm ID, 0.25µm Rxi-5Sil MS w/5m Integra-Guard Column ea. 13623-124
30m, 0.25mm ID, 0.25µm Rxi-5Sil MS w/10m Integra-Guard Column ea. 13623-127
15m, 0.25mm ID, 0.50µm Rxi-5Sil MS w/5m Integra-Guard Column ea. 13635-124
30m, 0.25mm ID, 0.50µm Rxi-5Sil MS w/5m Integra-Guard Column ea. 13638-124
30m, 0.25mm ID, 0.50µm Rxi-5Sil MS w/10m Integra-Guard Column ea. 13638-127
30m, 0.32mm ID, 0.50µm Rxi-5Sil MS w/5m Integra-Guard Column ea. 13639-125
30m, 0.32mm ID, 1.00µm Rxi-5Sil MS w/5m Integra-Guard Column ea. 13654-125
RRttxx--662244
30m, 0.25mm ID, 1.40µm Rtx-624 w/5m Integra-Guard Column ea. 10968-124
30m, 0.32mm ID, 1.80µm Rtx-624 w/5m Integra-Guard Column ea. 10970-125
30m, 0.53mm ID, 3.00µm Rtx-624 w/5m Integra-Guard Column ea. 10971-126
RRttxx--11330011
30m, 0.53mm ID, 3.00µm Rtx-1301 w/5m Integra-Guard Column ea. 16085-126
RRttxx--11770011
30m, 0.25mm ID, 0.25µm Rtx-1701 w/5m Integra-Guard Column ea. 12023-124
SSttaabbiillwwaaxx
30m, 0.25mm ID, 0.25µm Stabilwax w/5m Integra-Guard Column ea. 10623-124
30m, 0.32mm ID, 1.00µm Stabilwax w/5m Integra-Guard Column ea. 10654-125
30m, 0.53mm ID, 1.00µm Stabilwax w/5m Integra-Guard Column ea. 10655-126

Tag indicates guard column end.
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GC COLUMNS | CAPILLARY COLUMNS

Fused Silica Guard/Retention Gap Columns

Base-Deactivated Guard/Retention Gap Columns (fused silica)
• Tested with a basic amine test mix.
• Excellent inertness for basic compounds.
• Recommended for use with Rtx®-5 Amine, Rtx®-35 Amine, Rtx®-Volatile Amine,

and Stabilwax®-DB capillary columns.
• Batch test chromatogram included.
• Maximum temperature: 315 °C.

Chemists using guard columns in the analyses of basic compounds frequently observe
peak tailing and low recovery. This happens because conventionally deactivated tubing
surfaces can be adsorptive to basic compounds. Restek offers base-deactivated guard
columns, as well as base-deactivated inlet liners, for completely inert sample pathways.

*30- and 60-meter lengths are banded in 5-meter sections.
†Recommendation: Cut 60m guard columns into shorter lengths. Using full length may cause peak distortion.

did you know?
We test our guard columns/transfer lines
with a comprehensive test mix to ensure
high inertness.

Hydroguard® Water-Resistant Guard/Retention Gap Columns/Transfer

Lines (fused silica)
• Extend analytical column lifetime by preventing degradation from harsh 

“steam-cleaning” water injections.
• Tested with a comprehensive test mix, to ensure high inertness.
• Maximum temperature: 325 °C.

When transfer lines from purge & trap systems, air monitoring equipment, or other
instruments carry condensed water vapor, deactivated column tubing quickly becomes
active because of the creation of free silanol groups. These silanol groups adsorb active
oxygenated compounds, such as alcohols and diols.

Restek chemists have addressed this concern and found a solution—the Hydroguard®
deactivation process. A unique deactivation chemistry creates a high-density surface
that is not readily attacked by aggressive hydrolysis. The high-density surface coverage
of the Hydroguard® deactivation layer effectively prevents water vapor from reaching
the fused silica surface beneath. Use Hydroguard® tubing for connecting GCs to:

• Headspace analyzers.
• Air analysis equipment and concentrator units.

also available
Metal MXT® Guard Columns

Rugged, flexible, Siltek® treated stainless steel 
tubing; inertness comparable to fused silica
tubing. See page 114.

NNoommiinnaall  IIDD NNoommiinnaall  OODD 55--MMeetteerr 55--MMeetteerr//66--ppkk..
0.25mm 0.37 ± 0.04mm 10000 10000-600
0.32mm 0.45 ± 0.04mm 10001 10001-600
0.53mm 0.69 ± 0.05mm 10002 10002-600

also available
Base-deactivated inlet liners

See page 213.

NNoommiinnaall  IIDD NNoommiinnaall  OODD 55--MMeetteerr 55--MMeetteerr//66--ppkk.. 1100--MMeetteerr 3300--MMeetteerr** 6600--MMeetteerr**†
0.05mm 0.363 ± 0.012mm 10075
0.10mm 0.363 ± 0.012mm 10076
0.15mm 0.363 ± 0.012mm 10077
0.18mm 0.37 ± 0.04mm 10078
0.25mm 0.37 ± 0.04mm 10079 10079-600 10082 10085 10088
0.32mm 0.45 ± 0.04mm 10080 10080-600 10083 10086 10089
0.53mm 0.69 ± 0.05mm 10081 10081-600 10084 10087 10090
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Fused Silica Guard/Retention Gap Columns

*30- and 60-meter lengths are banded in 5-meter sections.
†Recommendation: Cut 60m guard columns into shorter lengths. Using full length may cause peak distortion.

Polar-Deactivated Guard/Retention Gap Columns (fused silica)
• Tested with a comprehensive test mix, to ensure high inertness.
• Polyethylene glycol deactivation layer provides optimum wettability for polar

compounds.
• Minimize peak splitting when using polar solvents such as methanol or water.
• Compatible with Stabilwax®, Rtx®-225, and Rt®-2330 capillary columns.
• Maximum temperature: 280 °C.

Siltek®-Deactivated Guard/Retention Gap Columns/Transfer Lines

(fused silica)
• Tested with a comprehensive test mix, to ensure high inertness.
• Revolutionary deactivation process for superior inertness.
• Analyze active samples accurately; ideal for chlorinated pesticide analysis

(reduces endrin breakdown to less than 1%).
• Maximum temperature: 380 °C.

NNoommiinnaall  IIDD NNoommiinnaall  OODD 55--MMeetteerr 1100--MMeetteerr
0.25mm 0.37 ± 0.04mm 10026 10036
0.32mm 0.45 ± 0.04mm 10027 10037

Intermediate-Polarity Deactivated Guard/Retention Gap

Columns/Transfer Lines (fused silica)
• Tested with a comprehensive test mix, to ensure high inertness.
• Useful for a wide range of applications.
• Use with most common solvents.
• Maximum temperature: 325 °C

Rxi® Guard/Retention Gap Columns (fused silica)
• Extend column lifetime.
• Excellent inertness—obtain lower detection limits for active compounds.
• Sharper chromatographic peaks by utilizing retention gap technology.
• Maximum temperature: 360 °C.

NNoommiinnaall  IIDD NNoommiinnaall  OODD 55--MMeetteerr 55--MMeetteerr//66--ppkk.. 1100--MMeetteerr 1100--MMeetteerr//66--ppkk..
0.25mm 0.37 ± 0.04mm 10029 10029-600 10059 10059-600
0.32mm 0.45 ± 0.04mm 10039 10039-600 10064 10064-600
0.53mm 0.69 ± 0.05mm 10054 10054-600 10073 10073-600

did you know?
Siltek®-deactived guard columns minimize
breakdown and improve recovery of analytes!

Use guard columns to:

• Reduce effects of dirty
samples on column
performance.

• Reduce downtime and
maintenance.

it’s a fact

also available
Metal MXT® Guard/Retention Gap Columns

Rugged, flexible, Siltek® treated stainless steel 
tubing; inertness comparable to fused silica
tubing. See page 114.

To eliminate connections, use an
Integra-Guard® Column. See page 35.

it’s a fact

NNoommiinnaall  IIDD NNoommiinnaall  OODD 11--MMeetteerr 55--MMeetteerr 55--MMeetteerr//66--ppkk..
0.025mm 0.363 ± 0.012mm 10097
0.05mm 0.363 ± 0.012mm 10098 10040 10040-600
0.075mm 0.363 ± 0.012mm 10099
0.10mm 0.363 ± 0.012mm 10100 10041
0.15mm 0.363 ± 0.012mm 10101 10042
0.18mm 0.37 ± 0.04mm 10102 10046
0.25mm 0.37 ± 0.04mm 10043 10043-600
0.28mm 0.37 ± 0.04mm 10003 10003-600
0.32mm 0.45 ± 0.04mm 10044 10044-600
0.45mm 0.69 ± 0.04mm 10005 10005-600
0.53mm 0.69 ± 0.05mm 10045 10045-600

NNoommiinnaall  IIDD NNoommiinnaall  OODD 1100--MMeetteerr 1100--MMeetteerr//66--ppkk.. 3300--MMeetteerr** 6600--MMeetteerr**†
0.25mm 0.37 ± 0.04mm 10049 10049-600 10012 10013
0.32mm 0.45 ± 0.04mm 10048 10048-600 10022 10023
0.53mm 0.69 ± 0.05mm 10047 10032 10033

best choice
Siltek® treated tubing (cat.# 22505, page 320) is
recommended for purge and trap transfer lines.NNoommiinnaall  IIDD NNoommiinnaall  OODD 55--MMeetteerr 1100--MMeetteerr 3300--MMeetteerr** 6600--MMeetteerr**†

0.25mm 0.37 ± 0.04mm 10065 10068 10014 10015
0.32mm 0.45 ± 0.04mm 10066 10069 10024 10025
0.53mm 0.69 ± 0.05mm 10067 10070 10034 10035
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Guard/Retention Gap Columns
Protecting the Analytical Column

The concept of a guard column is to protect the analytical column from becoming 
contaminated with nonvolatile compounds. The guard column is used to retain non-
volatile material, usually in the first 10-20 cm, not allowing this material to elute onto
the liquid phase of the analytical column. As the oven temperature increases, the more
volatile target compounds vaporize, elute down the guard column, and refocus at the
head of the analytical column without interference from the nonvolatile material left
behind.

Using guard columns is advantageous, because they prevent contamination that can
cause active sites as well as change the conditions of the focusing zone of the analytical
column. Another advantage is that the resolution of closely eluting compounds will not
be affected when the column is trimmed during maintenance, because the guard col-
umn does not contribute to the resolving power of the analytical column. Using guard
columns is a simple, cost-effective way to extend analytical column lifetime.

In summary, the retention gap and guard column are essentially the same products, but
are used for different purposes. The deactivated tubing helps focus target analytes at the
head of the analytical column for on-column and splitless injections, and also prevents
nonvolatile material from contaminating the head of the analytical column.

What type of guard column should be used?

When using a guard column, it is important to match the polarity of the solvent and the
polarity of the surface deactivation. Rxi® Guard tubing is good for a wide variety of
applications and allows most common solvents (methylene chloride, hexane, isooctane,
toluene) to easily wet and create a uniform film on the tubing surface.

If more polar solvents such as methanol or water are used, a polar-deactivated guard
column is recommended to allow the solvent to wet the tubing surface. However, polar-
deactivated guard columns are not resistant to harsh “water vaporization”, which occurs
when water in the liquid state is injected into the tubing and rapidly vaporizes (such as
in steam cleaning). Hydroguard® deactivation is an alternative for direct aqueous injec-
tions. However, a Hydroguard®-deactivated guard column will not allow polar solvents
to wet the tubing surface, and may cause solvent beading if the oven temperature is 20°C
below the solvent boiling point. Siltek® deactivation creates a highly inert surface for
very active compounds such as chlorinated and organophosphorus pesticides. Base-
deactivated guard columns reduce adsorption and tailing for amines and other basic
compounds.

How is a guard column connected to the analytical column?

To connect the guard column to the analytical column, Vu2-Union®, Press-Tight®, and
other connectors are available. MXT® unions, typically used for connecting metal
columns together, are now available for fused silica columns. See pages 287 to 292 for
information about these connectors.

it’s a fact
To eliminate connections that may leak and
to ensure longer column lifetime, use our
unique Integra-Guard® Column. See page 35.

Vu2 Union® Connector
(See page 289.)

Press-Tight® Connectors
(See pages 287-288.)

MXT® Union Connector Kit
for Fused Silica
(See page 292.)

Connectors for Fused Silica Columns
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Guard/Retention Gap Columns

Guard Columns and Retention Gaps
Guard columns and retention gaps are widely used in gas chromatography. The concept
of the guard column is to trap nonvolatile material at the head of the column, not
allowing the material to reach the analytical column. The concept of the retention gap
is to help focus the compounds transferred from the inlet to a small band at the head
of the analytical column in order to reduce chromatographic peak broadening. Both
concepts (trapping nonvolatile material and refocusing the target analytes) may take
place when a piece of deactivated tubing is connected to an analytical column as in
Figure 1.

Analyte Focusing

There are two injection techniques where the retention gap is used to help focus target
analytes at the beginning of the analytical column, cool on-column injection and split-
less injection.

For cool on-column injection, the purpose of a retention gap is to help focus the 
sample components when introducing a liquid sample directly into the retention gap.
The cool on-column injection is performed by inserting the syringe needle into the
retention gap (this can be accomplished with a 0.53mm ID retention gap and a 26s
gauge syringe) and transferring the liquid sample directly into the retention gap. The
injection is made with the injector and column oven set below the boiling point of the
solvent. As the solvent is evaporated, the volatile target analytes migrate in the solvent
towards the analytical column, and the heavier analytes will be distributed over the
retention gap. As the oven temperature increases, the target analytes vaporize and move
unretained down the retention gap column until the compounds reach the liquid 
stationary phase of the analytical column. At this juncture, the target analytes are
trapped/focused by the liquid phase forming a narrow injection band.

The retention gap may also be useful in hot vaporization injections when the transfer
of the compounds from the inlet to the column does not form a focused band. Typical
applications include water injections or injections using small ID columns, where split
or tailing peaks would indicate an unfocused band. In these applications, the target 
analytes are trapped in a nonuniform or longitudinally diffuse band at the head of the
retention gap (Figure 2a). As the oven temperature is increased, the solvent and target
compounds are vaporized and move unretained through the retention gap (Figure 2b).
When the target compounds come in contact with the stationary phase, they are refo-
cused in a narrow band (Figure 2c), improving the chromatography.

Figure 1  A guard/retention gap column connected to an analytical column 

Injector

Guard/Retention Gap
Column

Detector

Analytical Column

Vu2 Union®

Connector

did you know?
We test our guard columns/ transfer lines
with a comprehensive test mix to ensure
high inertness.

please note
For superior inertness, try our Siltek® 

guard columns! 

See page 33 for details.

Having trouble making a leak-free 

connection? Try our “built in”

Integra-Guard® columns!

See page 35 for details.

Figure 2  Retention gaps are 
used to focus components in a
tight band at the beginning of 
the analytical column.

a) Sample introduction: a liquid film of
solvent and sample is deposited in the
first length of capillary.

b) As oven temperature increases, the 
solvent evaporates and the target 
compounds elute unretained through 
the retention gap until they contact the
analytical column.

c) When target compounds come in 
contact with the stationary phase, they 
are refocused on the analytical column,
resulting in a narrow initial band width.

a

b

c
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Connectors

Zero-Dead-Volume Valco® Internal Union
Ends of tubing seat squarely at bottoms of fitting details. 300
series stainless steel. For 1/16" OD tubing. Stainless steel ferrules
included.

Zero-Dead-Volume Valco® Internal Reducing Union
Connect two sizes of tubing, using zero-dead-volume fittings on
each end. For 1/8" to 1/16" OD tubing. Stainless steel ferrules
included.

Zero-Dead-Volume Valco® Internal Tee
Connect three lines. 300 series stainless steel; stainless steel
ferrules included. For 1/16" OD tubing.

Zero-Dead-Volume Valco® Internal Cross
Connect four lines. 300 series stainless steel; stainless steel
ferrules included. For 1/16" OD tubing.

Male Pipe to Valco® Internal Adapter
Makes a minimum volume connection from a female pipe fitting
on a pressure gauge or regulator to a Valco® zero-dead-volume
fitting. 300 series stainless steel; stainless steel ferrules included.

also available
Treated Fittings!

See pages 313-317 for our Siltek®/Sulfinert® treated
and Silcosteel®-CR treated fittings, as well as many
more brass and stainless steel fittings from
Swagelok® and Parker®.

1/16-Inch Valco® Adaptor Ferrules

20159

20158

20286 20287

DDeessccrriippttiioonn UUnniioonn  BBoorree VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Internal Union 0.15mm ZU1XC ea. 20147
Internal Union 0.25mm ZU1C ea. 20148
Internal Union 0.75mm ZU1 ea. 20149
Internal Union 1/16" ZU1T ea. 20150

DDeessccrriippttiioonn UUnniioonn  BBoorree VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Internal Reducing Union 0.25mm ZRU21C ea. 20151
Internal Reducing Union 0.75mm ZRU21 ea. 20152
Internal Reducing Union 1/16" ZRU21T ea. 20153

DDeessccrriippttiioonn UUnniioonn  BBoorree VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Internal Tee 0.25mm ZT1C ea. 20154
Internal Tee 0.75mm ZT1 ea. 20155

DDeessccrriippttiioonn UUnniioonn  BBoorree VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Internal Cross 0.25mm ZX1C ea. 20156
Internal Cross 0.75mm ZX1 ea. 20157

20147

20151

20154

20156

DDeessccrriippttiioonn FFiittttiinngg  SSiizzee BBoorree VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Male Pipe to Valco
Internal Adapter

1/8" NPT Male
to 1/16" ZDV 1.0mm PZA21 ea. 20158

Male Pipe to Valco
Internal Adapter

1/4" NPT Male
to 1/16" ZDV 1.0mm PZA41 ea. 20159

DDeessccrriippttiioonn VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Ferrules, 1/16" Stainless Steel ZF1-10 10-pk. 20286
Nuts, 1/16" Stainless Steel ZN1-10 10-pk. 20287

Nuts & Ferrules (1/16-Inch Stainless Steel)
for Valco® Connectors

VVaallccoonn  PPoollyyiimmiiddee PPoollyyiimmiiddee
TTuubbiinngg  OODD TTuubbiinngg  IIDD VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee qqttyy.. ccaatt..## pprriiccee

0.25–0.4mm 0.1-0.25mm FS1.4-5 5-pk. 20142 2-pk. 21015
0.4–0.5mm 0.32mm FS1.5-5 5-pk. 20143 2-pk. 21016
0.5–0.8mm 0.53mm FS1.8-5 5-pk. 20144 — —

0.8mm (1/32") — FS1.9-5 5-pk. 20145 — —
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Connectors

Adaptor 
Ferrules

20389

TTuubbiinngg  OODD TTuubbiinngg  IIDD VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
0.25 ≤ 0.40mm 0.25mm FS.4-5 5-pk. 20137
0.40 ≤ 0.50mm 0.32mm FS.5-5 5-pk. 20140
0.50 ≤ 0.80mm 0.53mm ZF.5V-5 5-pk. 20141

11//3322"" RReeppllaacceemmeenntt  NNuutt 5-pk. 20389

FFeerrrruullee  IIDD FFiittss  CCoolluummnn  IIDD qqttyy.. ccaatt..## pprriiccee
0.59mm 0.28mm 10-pk. 20398
0.53mm 0.32mm 10-pk. 20535
0.79mm 0.53mm 10-pk. 20399

MXT®-Union Connector Kits
for Fused Silica Columns
Each kit contains the MXT®
union, two 1/32-inch nuts and
two one-piece fused silica
adaptors.

MXT®-Union Connector Kits 

for Fused Silica Columns
• Low-dead-volume, leak-tight connection.
• Reusable.
• Siltek® treatment ensures maximum inertness.
• Ideal for connecting a guard column or transfer line to an

analytical column.
• Use to oven temperatures of 360 °C.
• Available in union and “Y” configurations.
• Can also be used for fused silica to metal connections.

These MXT® connectors can be used with fused silica tubing,
because of a Valcon polyimide 1/32-inch one-piece fused silica
adaptor. This unique graphite-reinforced composite allows a
capillary column to slide into the adaptor and be locked in place
simply by loosening and tightening the fitting.

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
For 0.25mm ID Fused Silica Columns kit 21386
For 0.32mm ID Fused Silica Columns kit 21385
For 0.53mm ID Fused Silica Columns kit 21384

MXT® “Y”-Union Connector Kits
for Fused Silica Columns
Each kit contains the MXT® union,
three 1/32-inch nuts and three one-
piece fused silica adaptors.

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
For 0.25mm ID Fused Silica Columns kit 21389
For 0.32mm ID Fused Silica Columns kit 21388
For 0.53mm ID Fused Silica Columns kit 21387

1/32-Inch Valco® Adaptor Ferrules (Valcon Polyimide)

Fused silica adaptor ferrules are Valcon polyimide, a unique
graphite-reinforced composite, specially prepared to maximize
mechanical stability at temperatures to 350 °C. The determining
factor for selecting adaptor ferrule size is the fused silica tubing
OD.

MXT® Low-Dead-Volume Connector Kits
for Metal Columns
• Connect a guard column/transfer line to 

an MXT® stainless steel column.
• Low thermal mass tracks rapid oven 

temperature programming.
• Stainless steel ferrules and nuts.
• Available in “Y” and union configurations.
• Siltek® treatment ensures ultimate 

inertness.

Each kit contains the MXT® union, two 
1/32-inch ferrules and nuts.

MXT® Low-Dead-Volume Connector Kits 

for Metal Columns
These low-dead-volume connectors are Siltek® treated to make
them inert to active compounds, just like our MXT® columns.
They can be used at temperatures up to 430 °C without degrad-
ing the deactivated layer. Purchase the appropriate ferrules for
connecting 0.28, 0.32 or 0.53 mm ID tubing.

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
For 0.28mm ID MXT Columns kit 20397
For 0.32mm ID MXT Columns kit 20536
For 0.53mm ID MXT Columns kit 20394

MXT® Low-Dead-Volume “Y”

Connector Kits
for Metal Columns
Connect two MXT® columns to
one inlet or one MXT® column 
to two detectors.

Each kit contains the MXT® union,
three 1/32-inch ferrules and nuts.

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
For 0.28mm ID MXT Columns kit 20396
For 0.32mm ID MXT Columns kit 20537
For 0.53mm ID MXT Columns kit 20395

Replacement Ferrules

(1/32-Inch Stainless Steel)
for MXT® Connectors
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Vacuum Vu-Union® Connector for GC/MS Applications
• Connects analytical column to MS transfer line.
• Use under vacuum conditions.
• Use only with Vu-Union® Vespel®/graphite ferrules 

(order ferrules separately).
• Includes metal housing body, one deactivated tapered glass

insert, and Vu-Union® Helping Hand.
• Fits column ODs from 0.33–0.74 mm 

(Restek 0.1 mm–0.53 mm ID).

A specifically designed Vu-Union® glass insert permits more
torque to be applied to the ferrules without fear of cracking the
insert. The hex end nuts enable you to use wrenches to tighten
the end fittings.

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
Vacuum Vu-Union Connector (with the Helping Hand) ea. 20427
Replacement Inserts 3-pk. 20428

Vu-Union® Vespel®/Graphite Ferrules
• Use with Vacuum Vu-Union® connectors.
• 60% Vespel®/40% graphite.
• 400 °C maximum operating temperature.

Vu-Union® Helping Hand
The Helping Hand is designed to hold in place
the metal housing of the Vacuum Vu-Union®
connector. This allows you to easily assemble
the columns in the glass insert and tighten the
nuts. The Helping Hand is included with the
Vacuum Vu-Union® connector. *Use only with GRAPHPACK 3D/2 ferrules.

FFeerrrruullee  IIDD FFiittss  CCoolluummnn qqttyy.. ccaatt..## pprriiccee
0.3mm < 0.22mm ID/< 0.4mm OD 10-pk. 20423
0.4mm 0.25mm ID/0.4mm OD 10-pk. 20420
0.5mm 0.32mm ID/0.5mm OD 10-pk. 20421
0.8mm 0.45/0.53mm ID/0.8mm OD 10-pk. 20422

Ferrule Removal Kit

The tapered tools in this kit have teeth designed to grip and
remove fused silica adaptor ferrules that have become stuck in
the fitting detail. Each kit has two tools: one for removing 
1/32-inch adaptor ferrules and one for removing 1/16-inch adaptor
ferrules.

DDeessccrriippttiioonn VVaallccoo  ## qqttyy.. ccaatt..## pprriiccee
Ferrule Removal Kit FRK1 kit 20146

1/4-Inch–3/16-Inch Open-End Wrenches

High-quality miniature wrenches to use with MXT® low-dead-
volume connectors.

DDeessccrriippttiioonn qqttyy.. ccaatt..## pprriiccee
1/4"–3/16" Open-End Wrenches 2-piece set 20388

20272
20270

20427

20146

20388

20422

Coupling GC Columns

An MXT® connector is a good alternative to a glass connector when 
coupling GC columns. This connector is constructed from stainless steel
and will not break; it uses ferrules for sealing. The design ensures low
dead volume, and Siltek® treatment ensures the MXT® connector is
inert—both features help minimize peak tailing. MXT® connectors 
can be used to connect metal-to-metal, metal-to-fused silica, or fused 
silica-to-fused silica tubing. When connecting metal tubing, use 1/32-inch 
stainless steel ferrules (listed above); for fused silica tubing, use Valcon
polyimide adaptor ferrules (see page 292).

tech tip

Gerstel GRAPHPACK® 3D/2 Connectors

Gerstel GRAPHPACK® 3D/2 Connectors & Ferrules
GRAPHPACK® technology provides a complete system that
quickly and reliably makes a leak-tight, low-dead-volume con-
nection. The central component is a metal-jacketed graphite 
ferrule—the ideal seal for GC applications.

DDeessccrriippttiioonn FFiittss  CCoolluummnn  IIDD qqttyy.. ccaatt..## pprriiccee
GRAPHPACK 3D/2 Connector* 0.25mm to 0.32mm ID ea. 20272
GRAPHPACK 3D/2 Connector* 0.45mm to 0.7mm ID ea. 20273

GRAPHPACK® 3D/2 Ferrules
FFeerrrruullee  IIDD FFiittss  CCoolluummnn  IIDD qqttyy.. ccaatt..## pprriiccee

0.4mm 0.25mm 10-pk. 20271
0.5mm 0.32mm 10-pk. 20270
0.8mm 0.45/0.53mm 10-pk. 20274

GRAPHPACK® 2m Ferrules
FFiittss  CCoolluummnn  IIDD SSiimmiillaarr  ttoo  GGeerrsstteell  ppaarrtt  ## qqttyy.. ccaatt..## pprriiccee

0.25mm 001805-040-00 10-pk. 22223
0.32mm 001805-045-00 10-pk. 22224
0.53mm 001805-007-00 10-pk. 22225
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SeCure® “Y” Connector Kits
• Connect two analytical columns to a transfer line or guard column.
• Use standard “Y” Press-Tight® connectors and 1/16" graphite ferrules.
• Reliable seal integrity, will not unexpectedly disconnect during 

temperature-programmed analyses.
• Open design allows visual confirmation of the seal for added confidence in the 

connection.
• Fit both Restek cage designs.

Combine the simplicity of a “Y” Press-Tight® connector with the strength of a metal
union. The ferrules and knurled nuts hold the fused silica tubing in place, which prevents
the tubing from unexpectedly disconnecting, even at temperatures as high as 400 °C.

Kits include: SeCure® “Y” connector body, 3 knurled nuts, “Y” Universal Press-Tight®
union, 3 ferrules.

body

hanger

Press-Tight®

connector

ferrule

knurled nut

fused silica column,
guard column,
or transfer line

The SeCure® “Y” Connector’s open design
allows visual confirmation of the seal.

injector

guard 
column

SeCure® “Y”
connector

analytical
columns

detectors

Dual-column confirmational analysis with a
single injection—one of the SeCure® “Y”
connector’s many uses.

Patent pending.

Secure, reliable 
column-to-column 

connections!

FFeerrrruullee  IIDD FFiittss  CCoolluummnn  IIDD GGrraapphhiittee  1100--ppkk..//pprriiccee GGrraapphhiittee  5500--ppkk..//pprriiccee
0.4mm 0.10/0.15/0.18/0.25/0.28mm 20200 $32 20227
0.5mm 0.32mm 20201 $32 20228
0.8mm 0.45/0.53mm 20202 $32 20224
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20405

20485

Fit both Restek cage designs.

DDeessccrriippttiioonn FFeerrrruulleess  FFiitt  CCoolluummnn  IIDD qqttyy.. ccaatt..## pprriiccee
SeCure “Y” Connector Kit 0.18/0.25/0.28mm kit 20276
SeCure “Y” Connector Kit 0.32mm kit 20277
SeCure “Y” Connector Kit 0.45/0.53mm kit 20278
Knurled nut 3-pk. 20279

Universal “Y” Press-Tight® Connectors
An alternative method of performing dual-column confirmational analyses!
• Split sample flow onto two columns.
• Split a single column flow to two detectors—perform confirmation analysis with a

single injection.
• Deactivated Press-Tight® connectors assure better recovery of polar and nonpolar

compounds.
• Siltek® treated connectors are ideal for organochlorine pesticides analysis.
• Fit column ODs from 0.33–0.74 mm (Restek 0.1 mm–0.53 mm ID).

DDeessccrriippttiioonn eeaa..//pprriiccee 33--ppkk..//pprriiccee
Universal “Y” Press-Tight Connector 20405 $78 20406
Universal “Y” Press-Tight Connector, Deactivated 20405-261 $79 20406-261
Universal “Y” Press-Tight Connector, Siltek Treated 20485 $80.50 20486

Graphite Ferrules
for SeCure® “Y” Connectors
• Preconditioned to minimize out-gassing.
• High-purity, high-density graphite.
• Stable to 450 °C.
• No binders that can off-gas or adsorb analytes.
• Smooth surface and clean edges.
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Vu2 Union® Connectors
• Connect a guard column to an 

analytical column.
• Connect a column to a transfer line.
• Connect two columns in series.
• Repair a broken column.
• Fit both Restek cage designs.

Restek’s Vu2 Union® connector combines
the simplicity of a Press-Tight® union
with the strength of a metal union.

How does a Vu2 Union® connector work?

A Press-Tight® union in the Vu2 Union® connector joins the fused silica ends together;
the ferrule and knurled nut at each end of the connector hold the tubing in place via a
secondary seal between the ferrule and the Press-Tight® union. Each knurled nut
applies independent pressure to each ferrule, to make a leak-tight seal with the column
end. These ultra-strong connections will not unexpectedly disconnect under tempera-
ture changes, vibrations, or other stresses normally encountered in GC analyses. The
open design allows visual confirmation of the seal between the column and the Press-
Tight® union, to ensure confidence in the connection. Hang the connector from the
column cage, to minimize stress on the connections.

Who will benefit from using Vu2 Union® connectors?

Any analyst using guard columns, transfer lines, or restrictor tubing, performing a dual-
column analysis with columns connected in series, or seeking to repair a broken column
will find Vu2 Union® connectors the simple, reliable, easy-to-use solution to their 
connection needs.

Kits include: Vu2 Union® body, 2 knurled nuts, 2 Press-Tight® unions, and 4 ferrules

A guard column connected to an analytical
column by a Vu2 Union® connector.

The Vu2 Union® connector’s open 
design allows visual confirmation 
of the seal; secondary seals ensure 
a leak-tight connection.

hanger

knurled nut

body

Press-Tight® connectorferrule

fused silica column,
guard column, 
or transfer line

Universal Press-Tight® Connectors

injector

guard
column

detector

analytical
column

Vu2 Union®

connector

Patent pending.

NOTE: This product is not recommended for 
GC column-to-MS connections—use the
Vacuum Vu-Union®. See page 291.

Secure, reliable 
column-to-column 

connections!

20480

20400

Fit both Restek cage designs.

DDeessccrriippttiioonn FFeerrrruulleess  FFiitt  CCoolluummnn  IIDD qqttyy.. ccaatt..## pprriiccee
Vu2 Union Connector Kit 0.10/0.15mm kit 22220
Vu2 Union Connector Kit 0.18/0.28mm kit 21105
Vu2 Union Connector Kit 0.32mm kit 21106
Vu2 Union Connector Kit 0.45/0.53mm kit 21107
Knurled nut 2-pk. 21108

DDeessccrriippttiioonn 55--ppkk..//pprriiccee 2255--ppkk..//pprriiccee 110000--ppkk..//pprriiccee
Universal Press-Tight Connectors 20400 $49.50 20401 $198 20402
Universal Press-Tight Connectors, Deactivated 20429 $57.50 20430 $228
Universal Press-Tight Connectors, Siltek Treated 20480 $62 20449 $259

FFeerrrruullee  IIDD FFiittss  CCoolluummnn  IIDD GGrraapphhiittee  22--ppkk..//pprriiccee GGrraapphhiittee  1100--ppkk..//pprriiccee
0.3mm 0.10/0.15mm 22221 $23 22222
0.4mm 0.18/0.28mm 20280 $23 20281
0.5mm 0.32mm 20282 $23 20283
0.8mm 0.45/0.53mm 20284 $23 20285

Graphite Ferrules
for Vu2 Union® Connectors
• High-purity, high-density graphite.
• Stable to 450 °C.
• No binders that can off-gas or adsorb analytes.
• Smooth surface and clean edges.
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Universal Press-Tight® Connectors
• Connect a guard column to an analytical column.
• Repair a broken column.
• Connect a column outlet to a transfer line.

Universal Angled Press-Tight® Connectors
• Ideal for connecting a guard column to an analytical column.
• Angle approximates the curvature of a capillary column, reduces strain on

column-end connections.

Universal Angled “Y” Press-Tight® Connectors
• Perform confirmation analysis with a single injection.
• Inlet and outlet ends conform to the column curvature—alleviates column-end

connection strain.

Polyimide Resin
Securely connects a Press-Tight® connector to a fused silica column.

DDeessccrriippttiioonn MMaaxx..  TTeemmpp.. qqttyy.. ccaatt..## pprriiccee
Polyimide Resin 350°C 5 grams 20445

Single injection confirmational
analyses!

20400

20480

20482

20446

20485

20405

20487

20403

DDeessccrriippttiioonn 55--ppkk..//pprriiccee 2255--ppkk..//pprriiccee 110000--ppkk..//pprriiccee
Universal Press-Tight Connectors 20400 20401 20402
Universal Press-Tight Connectors,
Deactivated 20429 20430
Universal Press-Tight Connectors, 
Siltek Treated 20480 20449

DDeessccrriippttiioonn 55--ppkk..//pprriiccee 2255--ppkk..//pprriiccee 110000--ppkk..//pprriiccee
Universal Angled Press-Tight Connectors 20446 20447 20448
Universal Angled Press-Tight Connectors,
Deactivated 20446-261 20447-261 20448-261
Universal Angled Press-Tight Connectors,
Siltek Treated 20482 20483 20484

DDeessccrriippttiioonn eeaa..//pprriiccee 33--ppkk..//pprriiccee
Universal “Y” Press-Tight Connector 20405 20406
Universal “Y” Press-Tight Connector, Deactivated 20405-261 20406-261
Universal “Y” Press-Tight Connector, Siltek Treated 20485 20486

DDeessccrriippttiioonn eeaa..//pprriiccee 33--ppkk..//pprriiccee
Universal Angled “Y” Press-Tight Connector 20403 20404
Universal Angled “Y” Press-Tight Connector, Deactivated 20403-261 20404-261
Universal Angled “Y” Press-Tight Connector, Siltek Treated 20487 20469

Universal “Y” Press-Tight® Connectors
An alternative method of performing dual-column confirmational analyses!
• Split sample flow onto two columns.
• Split a single column flow to two detectors—perform confirmation analysis with a

single injection.

Press-Tight® Connectors
• Deactivated Press-Tight® connectors assure better recovery of polar and nonpolar

compounds.
• Siltek® treated connectors are ideal for organochlorine pesticides analysis.
• Fit column ODs from 0.33–0.74 mm (Restek 0.1 mm–0.53 mm ID).
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Restek Press-Tight® Connectors
Press-Tight® connectors are lightweight, quickly installed, and easy to use. They 
connect fused silica tubing having outside diameters ranging from 0.33 to 0.74 mm
(Restek 0.1 to 0.53 mm ID). Press-Tight® connectors do not cause solvent tailing, or
adsorb active compounds.

Press-Tight® connectors most often are used to connect a guard column to an analyti-
cal column. They also are used to connect columns differing in polarity, for unique 
separations, or to repair a broken column.

Obtaining a leak-tight seal:

To achieve optimum performance from these connectors, begin with a properly cut
fused silica column or retention gap end. Even if you use polyimide resin (cat.# 20445,
page 288) for extra insurance, a poorly cut capillary column will make an inadequate
seal.

Press the cut ends into the connector, then establish a flow, and leak-check the seal with
a Restek Electronic Leak Detector (cat.# 22839, page 273) before heating the system.
The seal is made permanent as the polyimide resin coating on the column bonds to the
inner surface of the connector after several thermal cycles to 200 °C.

What is the maximum temperature for a Press-Tight® connector?

Press-Tight® connectors are effective at oven temperatures to 325 °C, the temperature
at which the polyimide coating on the column decomposes and the connection will
begin to leak. We strongly recommend using a Vu2 Union® (page 289) or SeCure® “Y”
Connector (page 290) connector if oven temperatures will exceed 325 °C for prolonged
periods of time.

Can Press-Tight® connectors be used with MXT® columns?

No. To achieve a leak-tight fused silica to stainless steel connection, we recommend  an
MXT® connector (see page 292).
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Restek will connect a guard column/transfer line to any analytical
column, using a Vu2 Union® connector. We will leak-check the con-
nection and confirm analytical integrity by analyzing a test mixture.
To order a preconnected guard column/transfer line, add the three-
digit suffix from the chart below to any analytical column catalog
number. Example: A 5 m, 0.32 mm ID guard column connected to
a 30 m, 0.32 mm ID, 1.0 µm Rtx®-5 column is cat.# 10254-163.

*Additional cost will be added to the price of the column.

A brown ring indicates a proper seal.Make a clean, square cut for optimum 
connector performance. The cut on the 

right will produce a poor seal.

Let Restek Make the Connection!

Guard column connected 
to an analytical column using 
a Vu2 Union® connector.

Secure, reliable 
column-to-column
connections!

55mm  GGuuaarrdd  CCoolluummnn ccaatt..##  ssuuffffiixx AAddddiittiioonnaall  CCoosstt**
0.15mm ID -160
0.18mm ID -161
0.25mm ID -162
0.32mm ID -163
0.53mm ID -164

1100mm  GGuuaarrdd  CCoolluummnn ccaatt..##  ssuuffffiixx AAddddiittiioonnaall  CCoosstt**
0.25mm ID -165
0.32mm ID -166
0.53mm ID -167

Guard columns listed
are intermediate
polarity (IP) 
deactivated.

For more informa-
tion about guard
columns and other
deactivations, see
pages 31–35.

Turn the page for a complete list of

Restek Press-Tight® Connectors.
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Retention GAPS  RETENTION-GAP DPTMDS  
  

View Full-Size 
Image  

 

RETENTION-GAP DPTMDS 
 
  

Deactivation for General Purpose 

Support 

The Retention Gap Effects - Guide to Use of Retention Gaps (PDF File) 

 

 

 
Description Internal Diameter Length Code # Q.ta

RET. GAP DPTMDS 0.25 mm 1 m RETG.DPTMDS.025.1  

RET. GAP DPTMDS 0.25 mm 10 m RETG.DPTMDS.025.10  

RET. GAP DPTMDS 0.25 mm 2 m RETG.DPTMDS.025.2  

RET. GAP DPTMDS 0.25 mm 20 m RETG.DPTMDS.025.20  

RET. GAP DPTMDS 0.25 mm 5 m RETG.DPTMDS.025.5  

RET. GAP DPTMDS 0.25 mm 50 m RETG.DPTMDS.025.50  

RET. GAP DPTMDS 0.32 mm 1 m RETG.DPTMDS.032.1  

Select

2



RET. GAP DPTMDS 0.32 mm 10 m RETG.DPTMDS.032.10  

RET. GAP DPTMDS 0.32 mm 2 m RETG.DPTMDS.032.2  

RET. GAP DPTMDS 0.32 mm 20 m RETG.DPTMDS.032.20  

RET. GAP DPTMDS 0.32 mm 5 m RETG.DPTMDS.032.5  

RET. GAP DPTMDS 0.32 mm 50 m RETG.DPTMDS.032.50  

RET. GAP DPTMDS 0.53 mm 1 m RETG.DPTMDS.053.1  

RET. GAP DPTMDS 0.53 mm 10 m RETG.DPTMDS.053.10  

RET. GAP DPTMDS 0.53 mm 2 m RETG.DPTMDS.053.2  

RET. GAP DPTMDS 0.53 mm 20 m RETG.DPTMDS.053.20  

RET. GAP DPTMDS 0.53 mm 5 m RETG.DPTMDS.053.5  

 

You may also be interested in this/these product(s):

PRESS-FIT UNION  

3



Retention GAPS  RETENTION-GAP HMDS  
  

View Full-Size 
Image  

 

RETENTION-GAP HMDS 
 
  

Specific Deactivation for Apolar Solvents Injections 

Support 

The Retention Gap Effects - Guide to Use of Retention Gaps (PDF File) 

  

 
 

Description Internal Diameter Length Code # Q.ta

RET. GAP HMDS 0.25 mm 1 m RETG.HMDS.025.1  

RET. GAP HMDS 0.25 mm 10 m RETG.HMDS.025.10  

RET. GAP HMDS 0.25 mm 2 m RETG.HMDS.025.2  

RET. GAP HMDS 0.25 mm 20 m RETG.HMDS.025.20  

RET. GAP HMDS 0.25 mm 5 m RETG.HMDS.025.5  

RET. GAP HMDS 0.25 mm 50 m RETG.HMDS.025.50  

Select

4



 
RET. GAP HMDS 0.32 mm 1 m RETG.HMDS.032.1  

RET. GAP HMDS 0.32 mm 10 m RETG.HMDS.032.10  

RET. GAP HMDS 0.32 mm 2 m RETG.HMDS.032.2  

RET. GAP HMDS 0.32 mm 20 m RETG.HMDS.032.20  

RET. GAP HMDS 0.32 mm 5 m RETG.HMDS.032.5  

RET. GAP HMDS 0.32 mm 50 m RETG.HMDS.032.50  

RET. GAP HMDS 0.53 mm 1 m RETG.HMDS.053.1  

RET. GAP HMDS 0.53 mm 10 m RETG.HMDS.053.10  

RET. GAP HMDS 0.53 mm 2 m RETG.HMDS.053.2  

RET. GAP HMDS 0.53 mm 20 m RETG.HMDS.053.20  

RET. GAP HMDS 0.53 mm 5 m RETG.HMDS.053.5  

 

You may also be interested in this/these product(s):

PRESS-FIT UNION   

 
Add to Cart 

PRESS-FIT "Y" 3 Ways  

5



Retention GAPS  RETENTION-GAP CARBOWAX  
  

View Full-Size 
Image  

 

RETENTION-GAP CARBOWAX 
 
  

Specific deactivation for Polar Solvents Injections 

Support 

The Retention Gap Effects - Guide to Use of Retention Gaps (PDF File) 

 

 

 
Description Internal Diameter Length Code # Q.ta

RET. GAP CARBOWAX 0.25 mm 1 m RETG.WAX.025.1  

RET. GAP CARBOWAX 0.25 mm 10 m RETG.WAX.025.10  

RET. GAP CARBOWAX 0.25 mm 2 m RETG.WAX.025.2  

RET. GAP CARBOWAX 0.25 mm 20 m RETG.WAX.025.20  

RET. GAP CARBOWAX 0.25 mm 5 m RETG.WAX.025.5  

RET. GAP CARBOWAX 0.25 mm 50 m RETG.WAX.025.50  

RET. GAP CARBOWAX 0.32 mm 1 m RETG.WAX.032.1  

Select

6



RET. GAP CARBOWAX 0.32 mm 10 m RETG.WAX.032.10  

RET. GAP CARBOWAX 0.32 mm 2 m RETG.WAX.032.2  

RET. GAP CARBOWAX 0.32 mm 20 m RETG.WAX.032.20  

RET. GAP CARBOWAX 0.32 mm 5 m RETG.WAX.032.5  

RET. GAP CARBOWAX 0.32 mm 50 m RETG.WAX.032.50  

RET. GAP CARBOWAX 0.53 mm 1 m RETG.WAX.053.1  

RET. GAP CARBOWAX 0.53 mm 10 m RETG.WAX.053.10  

RET. GAP CARBOWAX 0.53 mm 2 m RETG.WAX.053.2  

RET. GAP CARBOWAX 0.53 mm 20 m RETG.WAX.053.20  

RET. GAP CARBOWAX 0.53 mm 5 m RETG.WAX.053.5  

 

You may also be interested in this/these product(s):

PRESS-FIT UNION  
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PRESS-FIT Micro-Unions  PRESS-FIT UNION  
  

View Full-Size 
Image  

 

PRESS-FIT UNION 

 
  

 

 
Description Diameter IN Diameter OUT N. Pieces Package Code # Q.ta

PRESS-FIT UNION 0.05 mm 0.05 mm 10 pezzi PFITUN.005.005.10  

PRESS-FIT UNION 0.05 mm 0.1 mm 10 pezzi PFITUN.005.010.10  

PRESS-FIT UNION 0.05 mm 0.25 mm 10 pezzi PFITUN.005.025.10  

PRESS-FIT UNION 0.05 mm 0.32 mm 10 pezzi PFITUN.005.032.10  

PRESS-FIT UNION 0.05 mm 0.53 mm 10 pezzi PFITUN.005.053.10  

PRESS-FIT UNION 0.10 mm 0.1 mm 10 pezzi PFITUN.010.010.10  

PRESS-FIT UNION 0.10 mm 0.25 mm 10 pezzi PFITUN.010.025.10  

PRESS-FIT UNION 0.10 mm 0.32 mm 10 pezzi PFITUN.010.032.10  

PRESS-FIT UNION 0.10 mm 0.53 mm 10 pezzi PFITUN.010.053.10  

PRESS-FIT UNION 0.25 mm 0.25 mm 10 pezzi PFITUN.025.025.10  

PRESS-FIT UNION 0.25 mm 0.32 mm 10 pezzi PFITUN.025.032.10  

Select

 2



 

PRESS-FIT UNION 0.25 mm 0.53 mm 10 pezzi PFITUN.025.053.10  

PRESS-FIT UNION 0.32 mm 0.32 mm 10 pezzi PFITUN.032.032.10  

PRESS-FIT UNION 0.32 mm 0.53 mm 10 pezzi PFITUN.032.053.10  

PRESS-FIT UNION 0.53 mm 0.53 mm 10 pezzi PFITUN.053.053.10  

PRESS-FIT UNION 0.05 mm 0.05 mm 5 pezzi PFITUN.005.005.5  

PRESS-FIT UNION 0.05 mm 0.1 mm 5 pezzi PFITUN.005.010.5  

PRESS-FIT UNION 0.05 mm 0.25 mm 5 pezzi PFITUN.005.025.5  

PRESS-FIT UNION 0.05 mm 0.32 mm 5 pezzi PFITUN.005.032.5  

PRESS-FIT UNION 0.05 mm 0.53 mm 5 pezzi PFITUN.005.053.5  

PRESS-FIT UNION 0.10 mm 0.1 mm 5 pezzi PFITUN.010.010.5  

PRESS-FIT UNION 0.10 mm 0.25 mm 5 pezzi PFITUN.010.025.5  

PRESS-FIT UNION 0.10 mm 0.32 mm 5 pezzi PFITUN.010.032.5  

PRESS-FIT UNION 0.10 mm 0.53 mm 5 pezzi PFITUN.010.053.5  

PRESS-FIT UNION 0.25 mm 0.25 mm 5 pezzi PFITUN.025.025.5  

PRESS-FIT UNION 0.25 mm 0.32 mm 5 pezzi PFITUN.025.032.5  

PRESS-FIT UNION 0.25 mm 0.53 mm 5 pezzi PFITUN.025.053.5  

PRESS-FIT UNION 0.32 mm 0.32 mm 5 pezzi PFITUN.032.032.5  

PRESS-FIT UNION 0.32 mm 0.53 mm 5 pezzi PFITUN.032.053.5  

PRESS-FIT UNION 0.53 mm 0.53 mm 5 pezzi PFITUN.053.053.5  

PRESS-FIT UNION 0.05 mm 0.05 mm 20 pezzi PFITUN.005.005.20  

PRESS-FIT UNION 0.05 mm 0.1 mm 20 pezzi PFITUN.005.010.20  

 3



PRESS-FIT UNION 0.05 mm 0.25 mm 20 pezzi PFITUN.005.025.20  

PRESS-FIT UNION 0.05 mm 0.32 mm 20 pezzi PFITUN.005.032.20  

PRESS-FIT UNION 0.05 mm 0.53 mm 20 pezzi PFITUN.005.053.20  

PRESS-FIT UNION 0.10 mm 0.1 mm 20 pezzi PFITUN.010.010.20  

PRESS-FIT UNION 0.10 mm 0.25 mm 20 pezzi PFITUN.010.025.20  

PRESS-FIT UNION 0.10 mm 0.32 mm 20 pezzi PFITUN.010.032.20  

PRESS-FIT UNION 0.10 mm 0.53 mm 20 pezzi PFITUN.010.053.20  

PRESS-FIT UNION 0.25 mm 0.25 mm 20 pezzi PFITUN.025.025.20  

PRESS-FIT UNION 0.25 mm 0.32 mm 20 pezzi PFITUN.025.032.20  

PRESS-FIT UNION 0.25 mm 0.53 mm 20 pezzi PFITUN.025.053.20  

PRESS-FIT UNION 0.32 mm 0.32 mm 20 pezzi PFITUN.032.032.20  

PRESS-FIT UNION 0.32 mm 0.53 mm 20 pezzi PFITUN.032.053.20  

PRESS-FIT UNION 0.53 mm 0.53 mm 20 pezzi PFITUN.053.053.20  

 4



PRESS-FIT Micro-Unions  PRESS-FIT "Y" 3 Ways  
  

View Full-Size 
Image  

 

PRESS-FIT "Y" 3 Ways 

 
  

 

 
Description Single Way Diameter Diameter 1 Diameter 2 N. Pieces Package Code # Q.ta

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.05 mm 1 pezzo PFITY.005.005.005.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.10 mm 1 pezzo PFITY.005.005.010.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.25 mm 1 pezzo PFITY.005.005.025.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.32 mm 1 pezzo PFITY.005.005.032.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.53 mm 1 pezzo PFITY.005.005.053.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.10 mm 1 pezzo PFITY.005.010.010.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.25 mm 1 pezzo PFITY.005.010.025.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.32 mm 1 pezzo PFITY.005.010.032.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.53 mm 1 pezzo PFITY.005.010.053.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.25 mm 1 pezzo PFITY.005.025.025.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.32 mm 1 pezzo PFITY.005.025.032.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.53 mm 1 pezzo PFITY.005.025.053.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.32 mm 0.32 mm 1 pezzo PFITY.005.032.032.1    

Select

 5



PRESS-FIT Y 3 Vie 0.05 mm 0.32 mm 0.53 mm 1 pezzo PFITY.005.032.053.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.53 mm 0.53 mm 1 pezzo PFITY.005.053.053.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.05 mm 1 pezzo PFITY.010.005.005.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.10 mm 1 pezzo PFITY.010.005.010.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.25 mm 1 pezzo PFITY.010.005.025.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.32 mm 1 pezzo PFITY.010.005.032.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.53 mm 1 pezzo PFITY.010.005.053.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.10 mm 1 pezzo PFITY.010.010.010.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.25 mm 1 pezzo PFITY.010.010.025.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.32 mm 1 pezzo PFITY.010.010.032.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.53 mm 1 pezzo PFITY.010.010.053.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.25 mm 1 pezzo PFITY.010.025.025.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.32 mm 1 pezzo PFITY.010.025.032.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.53 mm 1 pezzo PFITY.010.025.053.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.32 mm 0.32 mm 1 pezzo PFITY.010.032.032.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.32 mm 0.53 mm 1 pezzo PFITY.010.032.053.1    

PRESS-FIT Y 3 Vie 0.10 mm 0.53 mm 0.53 mm 1 pezzo PFITY.010.053.053.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.05 mm 1 pezzo PFITY.025.005.005.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.10 mm 1 pezzo PFITY.025.005.010.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.25 mm 1 pezzo PFITY.025.005.025.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.32 mm 1 pezzo PFITY.025.005.032.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.53 mm 1 pezzo PFITY.025.005.053.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.10 mm 1 pezzo PFITY.025.010.010.1    
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PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.25 mm 1 pezzo PFITY.025.010.025.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.32 mm 1 pezzo PFITY.025.010.032.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.53 mm 1 pezzo PFITY.025.010.053.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.25 mm 1 pezzo PFITY.025.025.025.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.32 mm 1 pezzo PFITY.025.025.032.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.53 mm 1 pezzo PFITY.025.025.053.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.32 mm 0.32 mm 1 pezzo PFITY.025.032.032.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.32 mm 0.53 mm 1 pezzo PFITY.025.032.053.1    

PRESS-FIT Y 3 Vie 0.25 mm 0.53 mm 0.53 mm 1 pezzo PFITY.025.053.053.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.05 mm 1 pezzo PFITY.032.005.005.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.10 mm 1 pezzo PFITY.032.005.010.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.25 mm 1 pezzo PFITY.032.005.025.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.32 mm 1 pezzo PFITY.032.005.032.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.53 mm 1 pezzo PFITY.032.005.053.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.10 mm 1 pezzo PFITY.032.010.010.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.25 mm 1 pezzo PFITY.032.010.025.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.32 mm 1 pezzo PFITY.032.010.032.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.53 mm 1 pezzo PFITY.032.010.053.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.25 mm 1 pezzo PFITY.032.025.025.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.32 mm 1 pezzo PFITY.032.025.032.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.53 mm 1 pezzo PFITY.032.025.053.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.32 mm 0.32 mm 1 pezzo PFITY.032.032.032.1    

PRESS-FIT Y 3 Vie 0.32 mm 0.32 mm 0.53 mm 1 pezzo PFITY.032.032.053.1    
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PRESS-FIT Y 3 Vie 0.32 mm 0.53 mm 0.53 mm 1 pezzo PFITY.032.053.053.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.05 mm 1 pezzo PFITY.053.005.005.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.10 mm 1 pezzo PFITY.053.005.010.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.25 mm 1 pezzo PFITY.053.005.025.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.32 mm 1 pezzo PFITY.053.005.032.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.53 mm 1 pezzo PFITY.053.005.053.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.10 mm 1 pezzo PFITY.053.010.010.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.25 mm 1 pezzo PFITY.053.010.025.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.32 mm 1 pezzo PFITY.053.010.032.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.53 mm 1 pezzo PFITY.053.010.053.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.25 mm 1 pezzo PFITY.053.025.025.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.32 mm 1 pezzo PFITY.053.025.032.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.53 mm 1 pezzo PFITY.053.025.053.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.32 mm 0.32 mm 1 pezzo PFITY.053.032.032.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.32 mm 0.53 mm 1 pezzo PFITY.053.032.053.1    

PRESS-FIT Y 3 Vie 0.53 mm 0.53 mm 0.53 mm 1 pezzo PFITY.053.053.053.1    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.05 mm 5 pezzi PFITY.005.005.005.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.10 mm 5 pezzi PFITY.005.005.010.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.25 mm 5 pezzi PFITY.005.005.025.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.32 mm 5 pezzi PFITY.005.005.032.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.53 mm 5 pezzi PFITY.005.005.053.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.10 mm 5 pezzi PFITY.005.010.010.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.25 mm 5 pezzi PFITY.005.010.025.5    
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PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.32 mm 5 pezzi PFITY.005.010.032.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.53 mm 5 pezzi PFITY.005.010.053.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.25 mm 5 pezzi PFITY.005.025.025.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.32 mm 5 pezzi PFITY.005.025.032.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.53 mm 5 pezzi PFITY.005.025.053.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.32 mm 0.32 mm 5 pezzi PFITY.005.032.032.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.32 mm 0.53 mm 5 pezzi PFITY.005.032.053.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.53 mm 0.53 mm 5 pezzi PFITY.005.053.053.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.05 mm 5 pezzi PFITY.010.005.005.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.10 mm 5 pezzi PFITY.010.005.010.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.25 mm 5 pezzi PFITY.010.005.025.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.32 mm 5 pezzi PFITY.010.005.032.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.53 mm 5 pezzi PFITY.010.005.053.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.10 mm 5 pezzi PFITY.010.010.010.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.25 mm 5 pezzi PFITY.010.010.025.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.32 mm 5 pezzi PFITY.010.010.032.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.53 mm 5 pezzi PFITY.010.010.053.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.25 mm 5 pezzi PFITY.010.025.025.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.32 mm 5 pezzi PFITY.010.025.032.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.53 mm 5 pezzi PFITY.010.025.053.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.32 mm 0.32 mm 5 pezzi PFITY.010.032.032.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.32 mm 0.53 mm 5 pezzi PFITY.010.032.053.5    

PRESS-FIT Y 3 Vie 0.10 mm 0.53 mm 0.53 mm 5 pezzi PFITY.010.053.053.5    
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PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.05 mm 5 pezzi PFITY.025.005.005.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.10 mm 5 pezzi PFITY.025.005.010.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.25 mm 5 pezzi PFITY.025.005.025.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.32 mm 5 pezzi PFITY.025.005.032.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.53 mm 5 pezzi PFITY.025.005.053.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.10 mm 5 pezzi PFITY.025.010.010.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.25 mm 5 pezzi PFITY.025.010.025.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.32 mm 5 pezzi PFITY.025.010.032.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.53 mm 5 pezzi PFITY.025.010.053.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.25 mm 5 pezzi PFITY.025.025.025.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.32 mm 5 pezzi PFITY.025.025.032.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.53 mm 5 pezzi PFITY.025.025.053.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.32 mm 0.32 mm 5 pezzi PFITY.025.032.032.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.32 mm 0.53 mm 5 pezzi PFITY.025.032.053.5    

PRESS-FIT Y 3 Vie 0.25 mm 0.53 mm 0.53 mm 5 pezzi PFITY.025.053.053.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.05 mm 5 pezzi PFITY.032.005.005.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.10 mm 5 pezzi PFITY.032.005.010.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.25 mm 5 pezzi PFITY.032.005.025.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.32 mm 5 pezzi PFITY.032.005.032.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.53 mm 5 pezzi PFITY.032.005.053.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.10 mm 5 pezzi PFITY.032.010.010.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.25 mm 5 pezzi PFITY.032.010.025.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.32 mm 5 pezzi PFITY.032.010.032.5    
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PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.53 mm 5 pezzi PFITY.032.010.053.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.25 mm 5 pezzi PFITY.032.025.025.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.32 mm 5 pezzi PFITY.032.025.032.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.53 mm 5 pezzi PFITY.032.025.053.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.32 mm 0.32 mm 5 pezzi PFITY.032.032.032.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.32 mm 0.53 mm 5 pezzi PFITY.032.032.053.5    

PRESS-FIT Y 3 Vie 0.32 mm 0.53 mm 0.53 mm 5 pezzi PFITY.032.053.053.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.05 mm 5 pezzi PFITY.053.005.005.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.10 mm 5 pezzi PFITY.053.005.010.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.25 mm 5 pezzi PFITY.053.005.025.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.32 mm 5 pezzi PFITY.053.005.032.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.53 mm 5 pezzi PFITY.053.005.053.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.10 mm 5 pezzi PFITY.053.010.010.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.25 mm 5 pezzi PFITY.053.010.025.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.32 mm 5 pezzi PFITY.053.010.032.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.53 mm 5 pezzi PFITY.053.010.053.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.25 mm 5 pezzi PFITY.053.025.025.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.32 mm 5 pezzi PFITY.053.025.032.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.53 mm 5 pezzi PFITY.053.025.053.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.32 mm 0.32 mm 5 pezzi PFITY.053.032.032.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.32 mm 0.53 mm 5 pezzi PFITY.053.032.053.5    

PRESS-FIT Y 3 Vie 0.53 mm 0.53 mm 0.53 mm 5 pezzi PFITY.053.053.053.5    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.05 mm 10 pezzi PFITY.005.005.005.10    
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PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.10 mm 10 pezzi PFITY.005.005.010.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.25 mm 10 pezzi PFITY.005.005.025.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.32 mm 10 pezzi PFITY.005.005.032.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.05 mm 0.53 mm 10 pezzi PFITY.005.005.053.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.10 mm 10 pezzi PFITY.005.010.010.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.25 mm 10 pezzi PFITY.005.010.025.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.32 mm 10 pezzi PFITY.005.010.032.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.10 mm 0.53 mm 10 pezzi PFITY.005.010.053.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.25 mm 10 pezzi PFITY.005.025.025.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.32 mm 10 pezzi PFITY.005.025.032.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.25 mm 0.53 mm 10 pezzi PFITY.005.025.053.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.32 mm 0.32 mm 10 pezzi PFITY.005.032.032.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.32 mm 0.53 mm 10 pezzi PFITY.005.032.053.10    

PRESS-FIT Y 3 Vie 0.05 mm 0.53 mm 0.53 mm 10 pezzi PFITY.005.053.053.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.05 mm 10 pezzi PFITY.010.005.005.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.10 mm 10 pezzi PFITY.010.005.010.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.25 mm 10 pezzi PFITY.010.005.025.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.32 mm 10 pezzi PFITY.010.005.032.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.05 mm 0.53 mm 10 pezzi PFITY.010.005.053.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.10 mm 10 pezzi PFITY.010.010.010.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.25 mm 10 pezzi PFITY.010.010.025.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.32 mm 10 pezzi PFITY.010.010.032.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.10 mm 0.53 mm 10 pezzi PFITY.010.010.053.10    
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PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.25 mm 10 pezzi PFITY.010.025.025.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.32 mm 10 pezzi PFITY.010.025.032.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.25 mm 0.53 mm 10 pezzi PFITY.010.025.053.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.32 mm 0.32 mm 10 pezzi PFITY.010.032.032.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.32 mm 0.53 mm 10 pezzi PFITY.010.032.053.10    

PRESS-FIT Y 3 Vie 0.10 mm 0.53 mm 0.53 mm 10 pezzi PFITY.010.053.053.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.05 mm 10 pezzi PFITY.025.005.005.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.10 mm 10 pezzi PFITY.025.005.010.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.25 mm 10 pezzi PFITY.025.005.025.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.32 mm 10 pezzi PFITY.025.005.032.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.05 mm 0.53 mm 10 pezzi PFITY.025.005.053.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.10 mm 10 pezzi PFITY.025.010.010.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.25 mm 10 pezzi PFITY.025.010.025.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.32 mm 10 pezzi PFITY.025.010.032.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.10 mm 0.53 mm 10 pezzi PFITY.025.010.053.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.25 mm 10 pezzi PFITY.025.025.025.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.32 mm 10 pezzi PFITY.025.025.032.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.25 mm 0.53 mm 10 pezzi PFITY.025.025.053.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.32 mm 0.32 mm 10 pezzi PFITY.025.032.032.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.32 mm 0.53 mm 10 pezzi PFITY.025.032.053.10    

PRESS-FIT Y 3 Vie 0.25 mm 0.53 mm 0.53 mm 10 pezzi PFITY.025.053.053.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.05 mm 10 pezzi PFITY.032.005.005.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.10 mm 10 pezzi PFITY.032.005.010.10    
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PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.25 mm 10 pezzi PFITY.032.005.025.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.32 mm 10 pezzi PFITY.032.005.032.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.05 mm 0.53 mm 10 pezzi PFITY.032.005.053.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.10 mm 10 pezzi PFITY.032.010.010.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.25 mm 10 pezzi PFITY.032.010.025.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.32 mm 10 pezzi PFITY.032.010.032.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.10 mm 0.53 mm 10 pezzi PFITY.032.010.053.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.25 mm 10 pezzi PFITY.032.025.025.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.32 mm 10 pezzi PFITY.032.025.032.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.25 mm 0.53 mm 10 pezzi PFITY.032.025.053.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.32 mm 0.32 mm 10 pezzi PFITY.032.032.032.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.32 mm 0.53 mm 10 pezzi PFITY.032.032.053.10    

PRESS-FIT Y 3 Vie 0.32 mm 0.53 mm 0.53 mm 10 pezzi PFITY.032.053.053.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.05 mm 10 pezzi PFITY.053.005.005.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.10 mm 10 pezzi PFITY.053.005.010.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.25 mm 10 pezzi PFITY.053.005.025.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.32 mm 10 pezzi PFITY.053.005.032.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.05 mm 0.53 mm 10 pezzi PFITY.053.005.053.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.10 mm 10 pezzi PFITY.053.010.010.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.25 mm 10 pezzi PFITY.053.010.025.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.32 mm 10 pezzi PFITY.053.010.032.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.10 mm 0.53 mm 10 pezzi PFITY.053.010.053.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.25 mm 10 pezzi PFITY.053.025.025.10    
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PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.32 mm 10 pezzi PFITY.053.025.032.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.25 mm 0.53 mm 10 pezzi PFITY.053.025.053.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.32 mm 0.32 mm 10 pezzi PFITY.053.032.032.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.32 mm 0.53 mm 10 pezzi PFITY.053.032.053.10    

PRESS-FIT Y 3 Vie 0.53 mm 0.53 mm 0.53 mm 10 pezzi PFITY.053.053.053.10    
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PRESS-FIT Micro-Unions  4/5 Ways Connectors  PRESS-FIT Multiways Connectors  
  

View Full-Size Image  
 

PRESS-FIT Multiways Connectors 

( Mega s.n.c. )  
  

Multiway connectors up to 5 branches are fully customizable. We also sell individual 
pieces. To order or request quotes, send an e-mail or fax specifying the diameters 
of the columns you want to connect on each branch. 
For clarity and simplicity, you can download an editable file (where to put the 
measures) to be send.

     File electronically editable Quotations / Orders

 

●     File Preventivi/Ordini PRESS-FIT Multivia (Formato PDF)  
 

 

 

PRESS-FIT Multiways Connectors pezzi
Quantity:

Select
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