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Determination of Trace Nitrate Ion

in High-purity Phosphoric Acid

Yoshimitsu TADA
Keizo OHGI
Tadashi OKADA

An automated column switching ion chromatograph (IC) system has been developed for the determination of

trace nitrate ion in high-purity 85% phosphoric acid, which uses an Fe-type cation exchange colmn TSKgel

SCX for the removal of phosphoric acid and two differerent anion exchange columns TSKgel IC-Conc-A and

IC-Anion-PW for the concentration of nitrate ion in a given sample and the IC separation, respectively. This

system is capable of lowering the detection limit of nitrate ion as low as 9.9 ppb (20).
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Fig. 1 Flow diagram of IC system.

A, B: Pump (CCPM); C: Pump (CCPE); D:
Remover column (SAX); E: Remover col-
umn (SCX); F: Concentrator column
(IC-Conc-A); G: Sample loop; H:
Separator column (IC-Anion-PW); I: Col-
umn oven (CO-8011); J: Detector
(UV-8000, UV210 nm); K: Two pretreat-
ment apparatuses (PT-8000); L: Drain;
M1~M4, V1~V4: Valve

Flow rate: Pump A, 1.2 ml/min

Pump B, 1.0 m¢/min

Pump C, Flow gradient, 0.5 mf/min
(0~65min), 1.0 m@/min (65~110 min),
0.5 m¢/min (110~130 min)

2mM Na,HPO,
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Fig. 2 Chromatogram of standard nitrate ion.
Column: TSKgel IC-Anion-PW (4.6
mml.D. X5 cm)
Eluent: 2 mM Na,HPO,+2% CH3;CN
Detector: UV (210 nm)
Injection volume: 100 uf
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NO;~ (ppb) with remover cartridge and concentrator
column.

Fig. 3 Calibration curve of standard nitrate ions.
Separator column: TSKgel IC-Anion-PW

(4.6 mmI.D. X5 cm)
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NKEh-feledbEZ b5, Fig. 4 Zffi 10 me Eluent: 2 mM Na,HPO,+2% CH3CN

% Fe BIRIBA A L LHBHEHHE L — F Y v ¥ (RY — Detector: UV (210 nm)

B SHPETAES — ~ Y v o TOYOPAK IC-SP M) Blank solution: Pure water 10 m@

wEwE, IC oREHEANL— Tl vy b LcEfED 5
2 (TSKgel IC-Conc-A) A L, BHEEK CHEEH
B¥icra<w b7 LE87RT,

Fig. 4 OB OMR RS ICHEBA A L0777 B
ARELBH SR, - T, ATk ERETH 60~
FUZTEBRTEM LUV ICABY T LAA vF v
I X HRTLIEE 2 RE L. REEE L TE e, )
(3) A&
ASWETHEA LKL IC Y RAFADTa =4 AT 75
A (Fig. 1) R T, EAZINCHEEDOWHEA 4 &
SR ENT. AT M4 2EHLTH O Lo Fe
Ric BRI NS 4 Ay 5 4 (TSKgel SCX) T
BB ILRIRE S B, Fig. 5 1z TSKgel SCX o #4%
BRI B B ENEL R T2, REHEA L RkpCE 10k
NERRED SR, Zhid, HsPOy 28 Fe ERIGL
T FePO, L0 LI eELbND, Tl LA 5 & o & 5 =
L7cE N, BAETREZEE L CHIIENCER L, Time (min)

WIZHEIE., AT M2 2BHLTERY S L Fig. 5 Pressure variation in remover column.

308~

Pressure (kg/cme)

20—

(67 )



T

68 Journal of TOSOH Research Vol. 38 (1994)

Table 1 Valve change diagram of IC system

Time | Valve conditions (O:0N, X :0FF) Column conditions
(min) | g M2 M3 |M4| V1 V2| V3| V4 SCX SAX IC-Conc-A | IC-Anion-PW
0.0 | X | X[ x| x| X|x]|x]|X H>0 H,0 H,0 2mM Na,HPO,
+2% CH3;CN
Ol X | X | X | X|X|X]|X T T T T
OO X | x| X |x|x]|Xx T T 2mM Nay,HPO,
+2% CH3;CN 7
51 | X | OO x| x|[x]|x|x H,0 — T T
52 | X | OO x|O| x| x| x 0.1N HC1 — T T
2.0 [ X | OO Xx|O|0O]| x| x H,0 — T T
5.0 | x [O]OIx|O|O|O]| x| 01MFeCl — 1 1
65.0 | x [O|O|O|O|O]|O|O H,0 — T T
700 | X [O|O1O| x| x| x]|X 0 — 1 1
1100 | X O x| x| X | x| x| X T H,0 T T
130.0 | X | X | X [ X | X | X | X | X 1T T H,0 T
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Tz Bl & &5 5 LOKFER Table 1 TR, 20 ppb NO;~), phosphoric acid and pure
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BROWEA 42 0 7 BRRIEE A X ED SR, puens 2o (1;1?(2)111;())4%% CHICN
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Table 2 Dispersion in NO3;~ peak area

NO;~ peak area
Sample (n=10,10 days)
Ave. R.S.D. (%)
Pure water 1548 30
(A) Phosphoric acid 1536 26
(B) Phosphoric acid 3152 15
(Added 20ppb NO3™)
(B) — (A) 1617 11
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Fig. 7 Caribration curve of NO3~ in phosphoric
acids.
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