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The development of a manually operated sample injector

employing a pair of six-valve systems
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A manually operated sample injector (KMM-6V-2), a pair
of six-valve systems, was planned and developed for basic
researches of flow injection analysis., No ferrule is
reéuired at any joints for the tubes into the sample in-
jector and the structure is simpler than that of injectors
for high performance liguid chromatograph use; thus the
maintenance of the sample injector is guite easy. The dead
volume (43,0 mm3) is smaller than that for the current
model (KMM-6V). The parts in touch with the solution were
made of titanium, Teflon and Diflon, the body was made of
stainless steel (SUS-361). Because the two six-valve
systems synchronize with single action, the sample injector
can be applied in the merging zone method.

In a simple examination of the merging zone method
with indicator, Methyl Orange, relative standard deviations
were 0,826 and 0.901 % (n=15) at different sample injection
volumes. A linear relationship was observed between con-
centrations of indicator and absorbance (r=0.9%996),.

This sample injector may become extremely useful for

basic researches of flow injection analysis.



1 ¥ E}

TJO—A VeI vavBELBWTY Y TS V2 I 8- FEEMNDRAR
REBUTHDL., ERICHBEREIAZL, RBPLAEATIZ LN, BEHAEOR
NEBAEGRD EDOLEEETHS. BHDRMELETRAD Y 7
WA T 23— DHEBEARSED, BETOEREOARLT, Y2 Iva
VU U B - DBEAERERD MDD UALEThIEE - H - BEEALE
BE A2V 08 -7, REER, BREE-Z A -FXUBERERYOIGAHE I
EWTHREALDTET, HAMELSHL2LEHDh2d00, RITHRTRYE
LR EREBLSVWTHREERAKBETHI2LEHLE 352 B 0., ELHED
YUV 2 78— HPLC O h & < A&, dead volume % ATHEZRPRY #0
APZEWMEIY, HEMERLEOBENTFa - 7TL0EBREI ISV EERT S
WELHoTWwW3, 2hit dead volume DA ERTHIEERRTHY, BTO
REEUEIRBENTWBIGRETCOEATHNEMBER 2w, UALERHR
TEHEHERETIEE, ZLFETHS. AENICEEBERETOLD O
Fa-T7T0RH\e, REFLIRBEBEEAPLR L LIZ2BEARSITVURBRICE S
T HEYVORKXEXELLTILNS, s :
SENEEERL, 70—V Vva YRBLEH_EAFANTHYy Y S

WA Tzl 8- DLEHEETR2EOTHET B,

2 % B

2.1 HUuFTNALYYIE - , .

HHEO HPLC A@ARAF AT (BfEER, KAH-6V-2 ) WL ELULOWE
MRE ( 350 Kg cm™2 ) &, Jx S NERWRFa-TEETIO~-A VY
VaVHHOEAKLTLVRUEDDLEEA Y., FITANWTREH[ W F
AR a4V NERY, Fa-THRBEILVL7-RICKBL, HF v bTESET
BHERUEELE., $EAVFFVARERL, BAOLERL DB, HAEIT
AHELEMABELLE., ChIIEFOYYRAANT (BFREERH,  KMM-4V-
2, KMM-6V) LEAHKTH B, 70—V YV IvavBELBENT, REOK
HICE overflow method H—MIAWVWSIRTWAEH, HEAIWMEBREDO ALK
EAABEBICENT, overflow method HEBHELEEA LW, LALARALH
BTHEREADDHEVWVERAESAZ I EIRAODBETHD., €T overflow §
SERBMEFBVEREALADODTHETIENT, XYMV 278 -8



WEITHN T sample. injection port (B{KE Fa—TTHE) ¥ K41
BEHEHRELE., WEMGEE 60 Kg cm=2, dead volume ¥ 43.0 mn3 (=3 A >
RREEL) TH3. BEMEEFR Y, RUYUF S oNMFuxF Ly (F70
Y)Y BEUWRYJug by suFnzFLry (F470v) EERL, K&

Cr, Ni, Mo $8 ( SUS-361 ) ¥ FHwvwi=., WEIHMMEE (K) WEHEL, BX
k OKMM-6V-2 & L =,

2. 2 ¥H

Rt Gilson B Minipuls 2 RYAIBR U EAWE, Ry 7F 1 -7
BHEROEAEZVHEODDEER L =,

SV ER ¢ BARSYH uviDEc-3ho BN EINIIC, BHARD¥HE FIC-361
Moo—tl (KE 0w A 200 ) XRYDTTHERLE.
eI HHEFH SP-Cl2 B, BWEFHE AT-4 Bt oEy b
SHER (ANBEAMEBSEAA) 2HBLT, BEQOLOLHAL .
2.3 RE
EMEE . 12 mol dm® W 16.7 om® WLHEFEKEMATEE % 1000 cnd
rUE. (20 X 10% mol du” )

CKBRAEF RU D LBEE . KBEFRUTL 42 ¢ RHREKCEABL, 25
1000 ecm® &Lk, TOBMEY 100 FUHFERLTHAVE., (L0 x 1073
mol dm=3)

AFNWAVYIBH: 2FNUFL Y 0327 ¢ EEEKCERL, 2B %
1000 cm3 2 U, (L0 X 10-3mol dn~3) ZO&EWE LIABILF N
DABHRTHEYICFRLUTHWE.
UEDHBRIBANTHAME T ERSERAELHA .

2, 4 ERF®

overflow method % M\y, KMM-6V-2 OBEBMEERFLE. EHLE FIA
VAFLDIO=HATITITLE Fig. | WR_T . Ry T Fa-TLURDOKRAT
DFa-7R37F7or8 (HE Lo, AN 2m), IXTI-FFaLs7200
BOobo:fvE., REIBESICRY 72 MBABL, RAELXHZUVERICHR
D, Rr7T (P ) WiV FEEIDZxy )V —BHH W KMM-6v-2 ( S )
ODREMOSBENNWTRERL, AF NIV IBHEBYELVEAL, BEa4
VM ) KTEAESYE, #XHERH (D ) KT 510 am KHETARME
B FREETE LA, BEFHEICIHBEHAHEZ (F0T®, 1 cn® & 10



em® f) RERALE.

T OAWN—E—

P S M

Fig, 1 Flow diagram for invéstigatioh'of
reproducibility with overflow method

The conditions were C: HCL (2.0 x 10 ‘mol dm™>);
P: Peristaltic pump; S: Sample injector (sample
volume 103 mm3); M: Mixing coil (1,0 mm i.d.,

3 m long); D: Detector (spectrophotometer, wave
length 510 nm); W: Waste. Flow rate: 2.0 cm3 min
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Fig. 2 Flow diagram for examination of adaptability

to merging zone method

The conditions were Cl & C2: H20; P: Peristaltic
pump; Sl: Sample injector (sample volume 103 or
73 mm3); Sz:

3. €
Qr 83 mm7) ; Ml & M2.
~long); R: Reaction coil (1.0 mm i.d., 3 m long);

Reagent injector (reagent volume 113
‘Mixing coil (1.0 mm i.d., I m

‘'D: Detector (spectrophotometer, wave length 510 nm);
Wi Waste. Plow rate: each 1.5 cm3 min -1

~21 —
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Fig. 3 1Influence of the total sample volume*

%*
Total sample volume is injection volume and overflow
volume .
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Table 1 Reproducibility in single line

Total sample Relative standard Number of

volume/ cm3 deviation/ % samples/ n
0.10 1.72 10
0.15 0.326 _ 10
0.25 0.178 15
0.50 0.409 15
1.0 0.405 15
2.0 0.409 15
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Table 2 Reproducibility for merging zone method

Sample injection Reagent injection Relative standard

volume/ mm3 volume/ mm3 deviation/ %
103 113 0.826
73 83 0.901

The conditions were Sample concentration: 5 x 10_5

mol dm—3; Total sample volume: 0,50 cm3; Number of

samples: 15,

r = 0,99996
0.120 |
0.080 +
Q
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o
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9 0.040
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Concentration of methyl orange

/ 1072 mol dm™3

Fig. 4 Effect of the concentration of

methyl orange
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