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Differential Refractometer for Liquid Chromatography

Nobuyuki BAMBA
Makoto AIURA
Tsutomu HASHIMOTO

Widely used as monitor in liquid chromatography is differential refractometer that detects relative content

of separated substances from the difference of refractive index between a pure solvent and a solution

containg separated substances.

Recently, we have developed a new differential refractometer (commercialized as TOYO SODA RI-8)

with an improved optical system and temperature control system: Full scale deflection of this unit, of

which fdow cell angle is 45° and focal length of lens 150 mm, is 1x10~% RIU and noise level of refractive

index is less than 1x10-8 RIU at optimum condition,

This paper deals with appraisal of measurement results obtained from experiments,
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Fig. 22 Structure of the flow cell
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Fig. 23 Detector response
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Fig. 24 Effect of temperature
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2 FY 7 DERBBERIKYES 7 OB E B
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CORRESEANFNVFENE T a, sh et
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Table 2 Compare of temperature effect

::;:;:;;“‘2:7§€ﬁ_ziﬂfit==‘_‘No.2
_Condition “H‘““—mhh_ Pioto type | Proto type

TC OFF |2.5><10*6/°‘C 2x10°7/°C

Wi ithout Cell

TC ON | 5x10-7/°C 1x1077/°C

With Cell TC OFF {1.5%10-%/°C 2X1077/°C
R=8 e —— - =

=1 0m¢/min| e 1A=7 /0
THF, G2000| TC ON [5x10-7/°C 1x1077/°C

(6) REELHBHER

Eﬁﬁ®@§%%Néﬁ&Kmﬁﬁ%mm5ﬁ&&T
TTAANZINT 5 2\ 2 TEEDH 2, FiEDS
EELTRERV LA #EHL sucrose 220mg % 24
@M*Kﬁﬁbt%Dﬁééo:®ﬁ®mmk®ﬁﬁ$
721 16 x107° RIU TH 505, BifztolEiig 128 x
1078/FS v ot 12.5 BB X 510 240 % 25
%hdlboit&%@%i?4wwzwﬁ§x%%b
%ﬁ&mﬂ%ﬁtbfiﬁﬂﬁﬁ%xy7%ﬁ5@mﬁ
HThzo ROLRWEY dn & 5 oGRS 9,
zwﬁaxolﬁﬁu&4MW5MUKH§?5®T,
BT ORI 128 x10-8/FS VYOS TREZ27BEE
Eies,

—J7 BATEO BIRR 2 ) 1 R vv H M e L
S/N=2.0 # ZDRRK L+ L AWKBOELT 2x10-8
RIU riez, L L EDMERR 7 =+ 25 7 (5
YAT AL LTRBEEEL T2 B0 & FCoRE
THY, KRBT YT Y AT ADWRE), 55 ad— o
VEORIREE, T EAT A BT H 5 AT L o
%%&5&@&@%0M%%%Fm2&fmi7K%?o

ijsuwaAmISKGmMPWOJ&mxwmm
ﬁﬁKK%mbSmmwlﬁyg&ﬂ%btiﬂgf@
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Column : 2000PW 7.5mmID 60cm
Solvent : Water

RI range : 2x 10=6/FS

Injection volume : 1044

'a

Sucrose 1.0ug
1 |
RI Range: 2X10"YFS

S -

Fig. 25 Measurement of sucrose
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Fig. 26 Measurement of Glycerin

%o

Fig. 26 (X 5 41z TSK G2000SW 0. 75 ¢cm x 30 cm,
WKL v Glycerin 1.0 ug #RIE LIS DTH
%o

Fig. 27 13 5 »ic TSK LS-410, #fite H,0/
MeoH =20/80 % i\ Napthalene 0.1 pg ZHiE L=
DTH B, FW~ A7 st TSK o HLC-803A # fir»
2o

(M EILLARZ®

78—k, R NICER S RO S ERGEA
AT EBEEP R T A1k 5 A THEEI I
TWBEA Y PR VA BB MR EL S h e — 71T
M5, Fig 28 B X » v — 7 tho %&by,
H 7 sk BEREFHBEA D L BHBHAY NE 0. 1mm
£ 80em DAF VL AF L —FIL O EERE LN
NIEADTHD, BRHBENOBZBAF - — 7 13 BX

(70 )
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Fig. 27 Measurement of napthalene
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peak widih
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20041 //. I :TE
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Fig. 28 Peak width vs. flow rate

0.6mm, £X 50 cm o4 D% HH L1,
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FAvio,
Fig. 28 DFERII BB IR HB5A & e B fa -
— 7 HE 0.6 mm DYDERNIBATH LD, &
— 7 DARRIGIAD D ZBIIL T 5 fo I L3 B 2203 IR
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T2~ TOREORIBLDERIEL, 5 5 212 G2000
H8, ¥ific THF, 3BHC 7 4 & Y0.5%% 20 o WA
L, 75 ADHE% MBI & DR IS 5 2k <t b
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Table 3 Result of theoretical plate check

Pipe Dia 7} Volume fﬁ TP/F
D Mow | 7000
BT PR e

0.2 60ue | ss0

me4u%ﬁﬁ5AmDh5&M%Auif®%ﬁ
R%@W&%%it%ﬁ@w5Aﬂ%&ﬁ@%m&%4
LAOT, BRHBNOBSHT . — FHERE 0.6 mm,
Eéanmo%éfﬁéoMﬁmmvtwsAmTﬁi
GMH4 0,75 cm x 60 cm, B THE, 3B 7 4 b o
1%% 20 pe YA L=, BERRSEIIVFR S 100 cm
Thb,

Table 4 Result of theoretical plate check

‘;;ffimﬂ 0.8mm | 0.6mm | 0.2mm

1.0 mg/min I 3500TP/F

16 mﬂ/mm J”UOTP/F

4900TP/ F 5300TP/F

4700TP/F | 5000’I‘P/F
(8] RHBIEE DS FBIEHEM
GPC =1, T%%%@%¥§§}Tﬁi’?ﬁ”%?6 LA
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Applications

Examples of measurement are shown as follows:

100000 10200
Fig. 30 Measurement of Standard Polystyrenes
Column : GMH6 7,5 mmID 120 cm 2880000
Eluant : THF
Flow rate :1.0m//min
Sample size : 0.01%, 100 u¢
RI range :16x107%/FS
Fig. 31 Measurement of Silicon QOil G
Column : G600OH3 7.5 mmID 120 cm
Eluant : THF
Flow rate :1,4m¢/min
Sample size : 5%, 100 p¢
RI range :32x10"%/FS
Fig. 32 Measurement of Poly (methyl methacrylate)
Column : G6000OH3 7.5 mmID 120 cm
Eluant : THF
Flow rate :1,4m¢/min
Sample size : 0.016%, 1,000 x¢
RI range :32x10-¢/FS
Fig. 33 Measurement of Melamine Resin 3
Column : GMH6 7.5 mmID 120 cm e
Eluant : CHCl,

Flow rate :1 4m¢/min
Sample size : 0.1% 1,000 p4
RI range :32x10-%/FS

Fig. 34 Measurement of Silicon Varnish
Column :GMH 6 7,5mmID 120 cm
Eluant : CHCl,
Flow rate :1,4M{¢/min
Sample size : 0.1% 1,000 ps
RI range :352x107¢/FS

C72)
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Fig. 35 Measurement of Heavy Oil
Column *GMHS6 7.5mmID 120 em
Eluant : CHCl,4
Flow rate :1 4 mZ/min
Sample size : 0,1% 1,000 p¢
RI range :32x 10-¢/FS

Fig. 36 Measurement of Dextran (Mw =176000)
Column : G5000PW 7.5 mmID 60 cm
Eluant : Water
Frow rate :1, 0 m¢/min
Sample size : 0,5%, 30 ul
RI range :32x10- 8/FS

Fig. 37 Measurement of Oligosaccharide
Column : G2000 PW 7.5 mmID 60 em
Eluant : Water
Flow rate :1.0 m¢/min
Sample size : 0,5%, 50 74

RI range :32x10- 8/FS

Fig. 38 Measurement of TSK Starda d Polyethylene

oxid

Column : GS000PW 7.5 mmID 60 cm

Eluant : M/15 phosphate buffer, M/10
KCl

Flow zate : 1.0 m¢/min
Sample size : 0, 06%, 500 p¢
RI range :64x10- ¢/FS

C73)
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Fig. 39 Measurement of Gum Arabic, Powder

Column
Eluant

Flow 1ate

: G5000PW 7.5 mmID 60cm

: M/15 phosphate buffer, M/10
KCI

: 1, 0 m¢/min

Sample size : 0,1% 500 sl

RI range

1 128x10-8/FS

Fig. 40 Measurement of Pullulan

Column
Eluant

Flow rate

: G600OPW 7. 5 mmID 60 cm

: M/15 phoshate buffer, M/10
KCI

: 1,0 m¢/min

Sample size : 0,059, 500 p¢

RI range

1 64x10-%/FS

i[nj.

Fig. 41 Measurement of Human Serum
Column : G3000SW 7.5mm 60 cm
Eluant 0.1 M phosphate buffer, 0.3 M
NaCl
Flow rate :1,0m¢/min
Sample size : 10 p¢
RI range :32x10-%/FS

Fig. 42 Measuzement of Saccharides
Column TSK GEL LS-450 NH,
Column Size 7.5 mmID x 30 cm
Mobile Phase

CH3CN/H;0=65/35
Sample
Sample Size 2,5mg/m¢, 50 17
Flow Rate 1.5 m¢/min,
Pressure Kg/cm?
Temperature R. T,
Chart Speed 5.0 mm/min.
Detector RI 32x10-% RIU

as010na J
asnon[n

asorong

asolfey

(74)
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