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S E C T I O N  1 .
GENERAL INFORMATION

1 . 1

1 . 1 . 1

INTRODUCTION

PURPOSE OF MANUAL

This manual  prov ides the user  wi th  the inst ruct ions necessary
to understand,  operàte,  and mainta in the Mode1 U6K Universal  L iqu id
Chromatograph InJector  (F igure 1-1)  manufactured by Waters Associates,
I n c .

L . I . 2  F E A T U R E S  O F  T H E  U 6 K  T N J E C T O R

The Waters Associates Model  U6K Universal  L iqu id Chromatograph
In jec to r  ( re fe r red  to  as  the  U6K In jec to r )  i s  a  spec ia l l y -des igned
in jector ,  that  enables the user  to  load samples and make in ject ions,
a t  sys tem p ressu re  up  to  6000  ps i  (420  ba rs )  w i thou t  i n te r rup t i on  o f
the èolvenl  f low.  The U6K in jector  can accommodate the fu l l  range of
analy tJ-ca1 and preparat ive in j  ect ions,  f  rom a f  ract ion of  + r .n icro-
l i te i  to  2 mi l l i l i ters ,  wi thout  making any changes to  the in j

Reproducib le sample loading is  per formed at  a tmospher ic  pres-
sure,  whi le  so lvent  is  s imul taneously  being del ivered to  the system
at  fu t l  pressure.  Vúhen an in ject ion is  mader  àr I  in tegra l  char t
recorder  automat ica l ly  marks the in ject ion point  on the chromatogram.
The automatic chart marking capabil i ty is standard when using the
U6K In jector  wi th  a detector  which has a remote char t  mark ing c i rcu i t
(such as the Waters Associates Model  440 Absorbance Detector  and
R-400  Ser ies  Re f rac t i ve  fndex  De tec to rs ) .  A  cha r t  marke r  accesso ry
can be used for  mark ing the sample in ject ion point  when the detector
does not  have a remote char t  mark ing c i rcu i t .  Peak spreading is
comparable to that of a conventional septum iqjeslor-.

The u6K is  a septumless in jector ,  which employs a patented
conf igurat ion for  loading the sample by back- f i l l ing the sample
Ioad ing  1oop .  Any  sy r i nge ,  m ic ro l i t e r r  o r  m i l l i l i t e r '  w i th  a  f . 90
in .  (48  rnm)  l ong  x  0 .020 - in .  (0 .51  mm)  (25  gauge)  ou ts ide -d iamete r
needle can be uéed to load the in jector .  The syr inge capaci ty  is
chosen accord ing to  the desi red in ject ion vo lume.  The svr inqe,  not

FI re logp,  dgte{mings.  saTPle s ize.  For  example,  in  analy t ica l  work '
the vorume ro or  in ject ion wi l l  on ly  occupy a few
micro l i ters  of  the ent i re  loop vo lume.  A nominal  2  mi l l i t i ter
sample loading loop is  suppl ied as s tandard.  Capaci t ies for  even
larger-scale preparat ive work are prov ided by s imple loop replacement .

The  U6K In jec to r  f i t s  a l l  Wa te rs  ALC-200 ,  ALC/GPC-2 }1 ,  and
ALC/GeC-500 Ser ies L iqu id Chromatographs.  I t  is  avai lab le as an
insta l led uni t  or  as a f ree-standing component-
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I . 2 FUNCTIONAL DESCRIPTION

Sample loading and operation are depicted in the series of
drawings in  F igure L-2.  Reference wi l l  a lso be made to the upper  and
lower handles of  F igure 1-1.  Beginning wi th  F igure L-2a,  va lves A,
B, and C are closed. Solvent f low is from the pump outlet directly
through a restr ictor to t,he column. The smaII arro\^rs indicate sol-
vent  f low.  The other  channel ,  which is  the sample loading loop,  is
j-solated from the f low stream and contains solvent at atmospheric
pressure.  The Sample Loading Plug is  in  pIace.

In Figure l-zb, the Sample Loading Plug has been removed
and. the syringe has been inserted into t,he sample loading loop. To
remove the plug, the lower handle in Figure 1-1 must be turned. In
doing so, vent valve C is opened. This opens the sample loading loop
to the atmosphere making i t  poss ib le  to  d isp lace so lvent ,  which ís
already in the loop, with sample as i t  is delivered from the syringe.
The valve design provides access to the most forward part of the
sample loading loop enabling the init ial volume of sample to be loade
at  the very f ront  o f  the loop.  As the sample s ize increases,  i t
extends from the front toward the back of the loop, displacing an
equivalent vorume of solvent out through the vent varve c. The
sample can occupy any fraction of the total loop volume since sample
size is control led by the user, not the loop. The standard sample
loop size supplied with the instrument permits injections up to as
large as 2 ml ;  however ,  there is  no rest r ic t ion on the use of  e i ther
a larger  or  smal ler  s ize loop i f  necessary.  Af ter  the sample has
been loaded into the loop, the syringe is withdrawn and the Sample
Loading Plug is replaced. To retain the Sample Loading PIug, the
lower handle in  F igure 1-1 is  re turned to  i ts  or ig ina l  pos i t ion.
This  a lso c loses vent  va lve C,  seal ing the sample loading loop.
I t  is  now possib le  to  pressur ize the loop.

At this point, the upper handle in Figure t- l  is turned to the
' INJECTT posi t ion,  opening va lves A and B,  and momentar i ly  c los ing
the two chart marker switches, causing the inject point to be marked
on the chromatogram. This configuration is indicated in Figure L-2c.
Now, because i t  is  the path of  least  res is tance,  so lvent  f rom the
pump preferential ly passes through the loop, carrying the sample onto
the column. After al lowing suff icient operating t ime to displace al l
of the sample out of the loop and onto the column, the sample handle
can be turned to  the 'LOAD'  pos i t ion,  c los ing va lves A and B.  The
sample loading operation can now be repeated without affecting the
operat ion of  the system.

L - 2
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1.3 REQUIRED TOOLS

The too ls  requi red to  insta l l  and mainta in the U6K In jector  are
l i s ted  i -n  Tab le  1 -1 .

T a b l e  1 - 1 .
Requ i red  TooIs

I.4 HOW TO GET ANSWERS TO CHROMATOGRAPHY QUESTIONS

For answers to  speci f ic  chromatography quest ions in  areas such
as appl icat ions,  methods development ,  qual i ty  contro l ,  e tc . ,  contact
your  loca1 Vùaters Associates representat ive or  Waters Associates
h o m e  o f f i c e  a t  1 - 6 1 7 - 4 7 8 - 2 0 0 0 .

Use  fo r

Descr ip t ion of  Tool W a t e r s  P t .  N o . Q t y . I ns ta l l a t i on Maintenance

5 / L 6  i n . ,  8 0 o  B e n d r
Open-End Wrench

96148 2 x x

Phi l l ips Screw-
Dr iver

96L66 1 x x

#4 Spl ine Wrench 22530 1 x

L/2 in .  Open-End
Wrench

2 7 3 7 5 I x

6 - I / 2  i n .  Kn i fe -
Edge  F i l e

96L49 I x

3 /L6  i n .  A l l en
wrench

9 6 1 5 1 1 x

I /4  i n .  A1 len
wrench

27953 I x

L-4
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S E C T I O N  3 .
START-UP,/OPERATION

3 . r CONTROLS

Figure 3-1 i ] lust rates and out l ines the funct ions of  the Model
U6K In jec to r  con t ro l s .

S A M P L E  L O A D I N G
P L U G  H O L D E R
( H O L E  I N  H A N D L E )

LOAD/ I  NJECT

H A N D L E

{CONNECTS AND
REMOVES THE
SAMPLE LOADING
LOOP FBOM
THE SYSTEM)

R E T A I N I N G  P L U G
H A N D L E
(HOLDS SAIú IPLE

L O A D I N G  P L U G

I N  P L A C E ,  O P E N S

A N D  C L O S E S  T H E

V E N T  P O R T  V A L V E

A N D  O P E N S  A N D

C L O S E S  T H E  S A M P L E

L O A D I N G  L O O P  T O

A T M O S P H E R E }

S A M P L E  L O A D I N G  P L U G
(BLOCKS SAMPLE LOADING
PoRT)

F igu re  3 -1 .  Mode l  U6K In jec to r  Con t ro l s

3.2  U6K INJECTOR START-UP PROCEDURE

Dur ing test ing at  the factory,  the last  so lvent  pumped through
the  U6K rn jec to r  was  me thano l .  Th i s  enab les  the  U6K use r  t o  s ta r t
the in jector  wi th  any organic  so l -vent  misc ib le  wi th  methanol .  I f
us ing a so lvent  wi th  l imi ted so lubi l i ty  in  methanol ,  an in termediate
so l ven t  ( see  pa rag raph  3 .4 )  mus t  be  used  to  f l ush  the  U6K p r io r  t o
use.  To prepare the U6K In jector  for  system operat ion,  per form the
s t e p s  o u t l i n e d  i n  p a r a g r a p h s  3 . 2 . I  a n d  3 . 2 . 2 .

3 - 1



3.2.L VENT TUBE CONNECTION

To connect the vent tube, refer to Figure 3-2 and proceed as
fo l lows:

a.  S l ide vent  tube (Par t  No.  24036 suppl ied in  s tar t -up k i t )
over vent output tube, and posítion end of vent output tube
so that. i t  is in l ine with the center of the sample loading
por t .  This  conf igurat ion wi l l  prevent  a s iphoning ef fect
from draining the sample loading loop.

VENT TUBE

VENT OUTPUT TUBE

3-2

Figure 3-2.  Model 'U6K Vent  Tube Connect ion



CAUTION

If  a  t ight - f i t t ing vent  tube
(1 .6  mm)  i ns ide  d iamete r )  i s
ing ef fect  may develop which
sample loading 1oop.

( i . e . ,  L / I 6 - í n .
used,  a s iphon-
wi l l  draín the

Run the vent tube down to a waste container. Do not a11ow
end of  vent  tube to  contact  l iqu id in  waste conta iner .
(Cu t  o f f  excess  tub ing  i f  necessa ry . )

3.2.2 AIR REMOVAL AND FLUSHING PROCEDURE

The fotlowing procedure is used to f lush and remove air from
the  U6K In jec to r :

a .  I f  connected,  remove ' in jector- to-co lumn'  tube f rom
column.

b.  P lace a waste conta iner  under  ' in jector- to-co lumn'  tube.

c.  Set  LOAD/INJECT handle to  the INJECT posi t ion and star t  so l -
vent  f lowing through U6K fn jector  ( th is  f lows so lvent
through the sample loading loop and the rest r ic tor ) .

d .  Set  Reta in ing Ring handle to  ver t ica l  pos i t ion ( th is  f lows
solvent  through the vent) .

e. Remove sample loading plug and a1low solvent to f low
through sample loading port.

f .  Replace and remove sample loading plug three more t imes.
This wil l  remove any trapped air bubbles or contamination
on  p lug  w i re .

g.  A l low approx imate ly  6 mi l l i l i ters  of  so lvent  to  f low through
the  U6K In jec to r .

h .  Replace the sample loading p lug.

i .  Stop the so lvent  f low and connect  the ' ín jector- to-co lumn'

tube to the column.

j .  Set  LoAD/rNJECT handle to  LoAD posi t ion.

k .  Set  Reta in ing Ring handle to  hor izonta l  pos i t ion.

l .  The U6K In jector  is  now ready for  system operat ion (see
parag raph  3 .3  fo r  p rope r  ope ra t i ng  p rocedures ) .

b .

I
I

I
I
I

I 3 - 3



3 . 3 OPERATING PROCEDURES

T o  o p e r a t e  t h e  U 6 K  I n j e c t o r r  p r o c e e d  a s  f o l l o w s :

Figure 3-3.  Recommended Syr inge Needle

a.  Set  LOAD/ INJECT handte  (F igure  3_4)
p o s i t i o n .

CAUTION

To prevent damage to the TFE plug seal (Figure
5 - 2 ,  r t e m  1 3 ) ,  i t . i s  i m p o r t a n t  t o  u s e  a  s y r i n g e
Yi ! I .  the proper .s ize anà type needle (F, igure
3 -3 ) .  I n  add i r i o r l  t he  =y i i ng "  . r .Àà f " -ana  p lug
yr i re  (F igure 5-2,  f tem 10j  must  be f ree f rombent or burred t ips

1.97 in .
t0.03 in.

to LOAD (righr)

Loop Sample

b .  Se t  p lug_Re ta in ing  hand le  (F igu re  3 -4 )  t o  opened(ve r t i ca l )  pos i t i ón .

3 - 4
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Figure 3-4.  Removing U6K Sample Loading Plug

c.  Remove Sampte Loading Plug (F igure 3-4) .  The hole in
the LOAD/INJECT handle is provided as a convenient
holder for the Sample Loading Plug during sample
loading and prevents making an injection without the
Sample Loading Plug in  P1ace.

Care should
wire at the

CAUTION

be taken not to contaminate the
end of  the Sample Loading PIug.

Inser t  syr inge in to sample loading por t  unt i l  syr inge
b o t t o m s  ( s e e  F i g u r e  3 - 5 ) .

Load desi red vo lume of  sample in to U6K In jector-

Remove syringe and replace Sample Loading P1u9-

Set  Plug Reta in ing handle to  c losed (hor ízonta l )
pos i t i on .

3 - s



Figure 3-5.  Loading In jector  wi th  Samp1e

I n j e c t  S a m p l e

h .  S e t  L o A D / I N J E C T  h a n d l e  t o  T N J E C T  ( l e f t )  p o s i t i o n .

A f t e r  I n j e c t i o n

i .  Pos i t ion  LOAD/ INJECT hand le  as  fo l lows:

NOTE

ALLOW SUFFICIENT TTME FOR SAMPLE TO BE MOVED

ONTO THE COLUMN

I f  runn ing  a  g rad ien t  o r  i f  the  nex t  sample  is

not ready to be loaded l-eave LOAD/TNJECT handle
i n  I N J E C T  p o s i t i o n .

or

I f  opera t ing  in  RECYCLE or  i f  the  nex t  sample  is

ready to be loaded return LOAD/INJECT handle to
LOAD pos i t ion .

t .

3 - 6
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3 . 4 SOLVENT CONSIDERATIONS

CAUTION

Never  pump solvents through the U6K In jector
which are react ive wi th  mater ia l  o f  the wet-
ted  su r faces  ( see  spec i f i ca t i ons ,  Append ix  A )
For  example,  never  use s t rong concentrat ions
o f  Ha l i de  i ons .

Good pract ice in  t iqu id chromatography involves avoid ing so l -
vents or  samples conta in ing fore ign par t ic les.  f f  the pur i ty  o f  your
sample is  suspect ,  a  Waters Associates Sample Clar i f icat ion Ki t  should
be used.  Par t ic les of  approx imate ly  0.5 micrometers or  larger  can be
removed f rom ei ther  aqueous or  organic  so lvents wi th  these k i ts .
Addi t ional  in format ion on these Sample Clar i f icat ion Ki ts  is  g iven in
Wate rs  Pub l i ca t i on  DS 043 .

The fo l lowíng appl ies when changing so lvents:  Changes invol -
v ing two misc ib le  so lvents may be made d i rect ly .  Changes involv ing
two  so l ven ts  tha t  a re  no t  t o ta l l y  m isc ib le ,  e .9 . ,  f r om ch lo ro fo rm to
water ,  requi re an in termediate so lvent  (such as methanol ) .

3 . 4 . 1  C H A N G I N G  S O L V E N T

To change misc ib le  so lvents ,  p roceed as  fo l lows:

NOTE

The fo l lowing s teps must  be per formed for  each
intermediate so lvent  requi red.

a.  Set  LOAD/INJECT handle (F igure 3-1)  to  INJECT ( le f t )
.  pos i t i on .

b.  F low new solvent  through in jector  long enough to insure
that  the prev ious so lvent  is  f lushed out  o f  the system.
Approx imate ly  three in jector  vo lumes (6 mi l l i l i ters)  are
requi red.

c .  Set  Reta in ing Plug handle (FÍgure 3-1)  to  ver t ica l  pos i t ion
and. remove sample toading plug. Allow approximately 3 ml of
solvent to f low from vent tube and out of sample loading port.

d .  Set  LoAD/INJECT handle to  LoAD (r ight )  pos i t ion.

e.  Set  Reta in ing Plug handle to  hor izonta l  pos i t ion.

f .  The U6K In jector  is  now ready to  operate wi th  the new
solvent .

3-7


