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Determination of Silicate in Cyclotella Meneghiniana Kiits Solution Using

Non-suppressed Conductance Detection lon Chromatography

LI Yue, LIU Huang®

(Key Laboratory of Fishery Equipment and Engineering, Ministry of Agriculture, Fishery Machinery and
Instrument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China)

Abstract: A novel method was developed for the determination of SiO™ in Cyclotella meneghiniana
Kiits solution by non-suppressed conductance detection ion chromatography. The chromatography was
performed on a Dionex anion AS23(4 mm x250 mm) analytical column and AG23(4 mm x50 mm)
guard column with a constant temperature conductance detector. The experimental conditions were
optimized, and the optimal chromatographic conditions were using 4 mmol/L sodium carbonate as
eluent with a eluent speed of 1.0 ml/min, injection sample volume of 100 pL. The calibration
curve of silicate was linear in the range of 0 —40 mg/L. The detection limit was 0. 017 mg/L. The
relative standard deviation (RSD, n =7) for standard solution was lower than 5% . The RSDs for
peak area and peak height measurements were 10. 9% and 4. 8% , respectively. The proposed meth-
od was applied in the determination of silicate in Cyclotella meneghiniana Kiits solution in different
growing periods, and the spiked recoveries were in the range of 102% -120% . With the advantages
of simplicity, good sensitivity, low cost, the method was suitable for the determination of silicate in
cyclotella meneghiniana kiits solution.
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GG, e R SR T EE R B, AWRBNEREIRERE, SFFKH, Sk
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1 KRS

1.1 S5EM

Dionex ICS1500 B F {84, HBS4MIZ%, Chromeleon 6. 80 {& il TAEM, . B BIbRIE M (Na,SiO;,
Merck AF]) Pigkat, BREEHR 1.35 g/em’ (20 C) . BRERM(EZERKIFES) . BRIBEH (Sigma 2
")) hsrirat, SEE /K Elga /A F) R7/15 RIGKALH & (BFLZER A 18.3 MQ - cm) , 0.45 pm BEEF
HEFABGYERE, 25 mm W EHELT RIS, PP APEIAERM . PP APEMEAR (FERE Vitab 247])) ,
1.2 BFaitsEs

BB AS23 FAES T HTAE (4 mm x 250 mm) B AG23 {R#P4E(4 mm x50 mm); HEiRA:
30 C, BIRWIFIREHF: 35 C; BN TEH,
1.3 FRAERESMKIERAEH

Si0;” fEARHHI . HEFRRSEL 1. 45 mL Na,SiO, FRHESEE T 250 mL F &M+, HAKER,
8 1 g/L BB (LL SI0, it), REFET 4 CHKA . SO brueimHi&: BI85 0.05, 0.1,
0.5, 1, 1.5, 2 mL Si0” f5&WT SO mL AR, MAUKEFEA 1, 2, 10, 20, 30, 40 mg/Lif)
PR, AT HIERRE 2.

MOERAECH] . RIEERRE, SRHERENESR, FEBBR - EERNEESRHERES
FRIIE.
1.4 HENEFSEHE

AR AR R/ NIREE, e /NIREE ( Cyclotella meneghiniana Kiits) 35 JB T 1k ¥17] ( Bacillariophy-
ta) FOEEBED ( Centricae) £CREEHE B ( Discoidales ) Bl iR} ( Coscinodiscaceae) /INAHEJE ( Cyclotella) ,
T P ERE KA YRR IR L. SRR AR AN (N D1 B3R M =F
SEHE TORREBREN, JEREREER 2 000 Eh5i8i(1x), 12 h JefE: 12 h BB, BEEN(25+2) C,
BREM T RENIEFN 4 Ko BN 15 mL ¥ 35 F 300 mL FEAENE . BURER R B ST 288 5
ml ¥, BEGEE TR IR, RRA DMEER TR/ N R, RIS R
EEBOKES IR NRE, ETE O,
2 #ER5iTE
2.1 ‘igEERIENRE

B EEHRRN Si0)” MEHESY . BT Sio) TR, ERMEAEETH AR, BEHE TR
i, HEREARETRFUE S0, BB SIo] WERUKIEX N fg, AR LA 1a, %Ll
TSN ZIER PR E RS TR EM, FUIMERN R SRENGEELESN, @
F 51057 KoK i ST NT WP Na,CO, . NaHCO, M SR, FE I HHIg, 7E Chromeleon 6. 80
IR TR E SR FH 1 B0k -1 )5, W Sio; M5 S0 M MIgAs i iEvg, @ikEWE 1b, M

EFIEL, WERSEFE, S0 WSk s i, HEHRPAE, REESETE
Bdit)- 2
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2.2 BiEFHHNRL 1

15.07

2.2.1 MWBEBRREMFM Na,CO,, NaHCO, 2

A1 KOH 344785+ 61 43 BT BH 85 i35 B i bkt 1004 3

Wi AT KOH BRBEHE B i — N

SRR, SINMBERIREIR2, PTG KOH e i
MERTESITO MR L A& 5% WU oo t—m—r -
Na,CO;, NaHCO, FW e A, WA25]

12 CO, BB, TR % MM R A58, >

FRAR TR peAs . A A SC#E ] Na,CO; . NaH- 1004

CO; PRk BE R 24T £ 52, 43 7Ll 4 mmol/L

Na,CO, (pH 10. 62) Ak A, LL 4.5 mmol/L B 20 40 60 8.0
#] Na,CO, - 0. 8 mmol/L NaHCO, {E &% (pH #/min

10.44) ke B, 78 1.0 mL/min 3, 100 B fEEEFEURET(2) 5 (b)20 mg/L Si02
b EFERRAFT . HIET 20 me/L Si05” frife BB T

R A, PRI T SiOg' i) 1% Fig. 1 Chromatograms of 20 mg/L SiO?' standard solution
a9 7E 4 min MET, 5134, B before(a) and after(b) signal factor changing

: N . , 2. S0, 3.
?HZSIO3 i pK, =9.77, HIZE pH >9.77 s 1. H,0 Si03~, 3. unknown

BPRALEHRIA Si1057, Bk, MMERE pH R, B S0 IEME, mANBRES
MR, MART SI077 Wi, FFNRSRRMEEEE, BT RkER A 69 pH (EEE R TP B, Ak
VR A BB ERAE S ERARAIR, KU A T B B U 5 L EL A6 PR R B 4IR%4 30% . B TFUKIGAN Si03-
B SR B B TRIMESE ( LI 1), KOGy E s m AR, URT Si05 ™ WM FEREN, MR TH M
W, £k, WRBERI%HE 4 mmol/L #) Na,CO, W
2.2.2 #EERIAPIE  LL4 mmol/L ] Na,CO, SRR, WEEREA 1.0 mL/min, FFE T
HEARRS 524 25, 100, 200 pL BF%F 20 me/L SiO) ™ bRiEFSmUIGER BN . Z5REH, BREHFER
BRTHAFEMISE, RSN REE, YA ERM 25 uL #Z 100 wL B, 20 mg/L Si0;~ bruEdE
W R E] A 3. 98 min HEZE 4. 25 min, UEFM 2. 82 RIS E 12. 96; {H/KIEA)IEE FRIEIATHLM 114. 92
F+2 372. 89, HJBFNAKLEIE KRG S BUKISIEE RN 2RIE AR, AmARETFIRESR . KIKERF
R Si0; ™ WETE, T 100 pL FEREARR A KIS, WERESHES, EAMITIKS R Si03, FHik
A LI E R PR BUR 100 pL,
2.2.3 MERAELRM  LL4 mmol/L #) Na,CO, W AMPER, BEAEAFA 100 pL, HEET ik
WS4 0.8, 1.0, 1.2 mL/min 20 mg/L SiO;~ ARG AIAEE, #R%8, UL 3 Fii
BT BIREESr B4 1 091, 1361, 1625 psi, fREEBHEISFS)45.09, 4.02, 3.22 min, MEEHN2.17~
2.83, 3 FhEENT AR, REREFEEESWE, BT 1.0 mL/min JEER M EHEH
BET, BUSASEROBERERHN 1.0 mL/min, BT EES FOEOSRERER 1.0
ml/min,
2.3 FHEWENRE., SEEEREHR

TE_EREALAAET, 320 mg/L 9 SiO) ARIEFBESINE 7 1K, 4RNE 1 Fim, Si0;” MENR
PERLIF, (REREAR 4. 03 min, BT, WERXR BRI R RS BIR 10.9% | 4.8% , HIEE®
FER PR SR E K

PL0~40 mg/L # 7 MRS R AR R 2R, 185 RIS BUOPRE R BN ¥, =2.77%, -1.33,
r?=0.99; y, =13.16x, ~0.74, r*=0.98, HH, y K Si0?~ HIRERIKRE (mg/L), » A Si0;" HEREF.
HISE N 2 BETIEERG © . SIEE LR, SBe MR, (RIREH S UGS IE A E B RE
B, HiREL/NFIEEER MRS, FEIALREHIEEE N E ]BKE, WA= 0ERGEEF
HHE 4 0. 013 (0B Si0;~ HEfr BHEERS) , B3 FTFRAKMRTIHE Sio)” MRHER(S/N=3)%
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0.017 mg/L.
F1 FEMELENE
Table 1 Repeatability of the method
No. Retention time t/min Peak area Peak height Result p/(mg - LY

! 4.03 1. 66 8.21 21.76

2 4.03 1. 60 8.12 21.49

3 4.03 1.65 8.33 22.06

4 4.03 1.32 7. 63 20. 19

5 4.03 1.32 7.65 20.26

6 4.03 1.7 8.61 22.80

7 4.03 1.68 8.54 22.62

Average value * standard deviation 4.03 £0. 00 1.56 £0. 17 8.15+0.39 21.59x1.04

RSD 5,/% 0.0% 10. 9% 4.8% 4.8%

2.4 SEEREE MR

TEMG RN AR AR, TRl bR, REMRSEEAREE, EReFE TN
SE IR R Si0” MR, JREEMERPSAIMANSEBN S, 10, 20 mg/LirkE, 2 FIT0E
3R(LRNFE?2). NE2HEY, HESR/DFEMEZEENEN, BREPH S0 SEEHET
FRaH . %7 RN E BB L RSD A 0. 11% ~0.70% , [BRECERA 102% ~120% . 15 mg/L inke, 57
BENWF R EIERIE 2, HREEEXITRE I, BB NR% D1 el SHMBR . SRR . i)
BMEEHAET, BEER, FHTERN S0; B2 I HAME FRBNG, WA SR8 IEMH =
SRR, IR, BRI . GUERARAYCRBEE RSB0 13.35, 18.22, 20.72 min, REEHE
BRI EREBEEE SR Si0) T S’

1 1

15.0 15.0
10.04 10.0+ 2
5 3
o o
3 504 3 504
Iy 3 L]
(64

-5.0 T T T -5.0 T T
0.0 20 4.0 6.0 0.0 25 5.0
t/min t/min

B2 SiO) PREFFIR. 15 R/NRBER SRR RS 0 B T
Fig.2 Chromatograms of 15 mg/L SiO;~ standard, Cyclotella meneghiniana Kiits solution and spiked solution
1. H,0, 2. 8i03", 3. unknown; a. 15 mg/L Si02 standard, b. Cyclotella meneghiniana Kiits solution,
c. spiked Cyclotella meneghiniana Kiits solution

£2 GR/AMERIE P SI0;” ISR R
Table 2 Determination results of silicate in Cyclotella sp. nutrient solution and its recoveries

Growing  Density/  Original p/ RSD  Added p/
period/day (cel/mL) (mg-L°') s/% (mg-L"')
3 5.4x10* 14.20+0.09 0.63 5, 10, 20 10.63 +0.06, 13.72£0.09, 19.79 +0.12 0.56, 0.66, 0.45 111, 113, 116
7 1.92x10° 12.410.12 0.97 5, 10, 20 8.86:0.04, 11.78 +0.04, 17.30£0.07 0.45, 0.34, 0.40 102, 105, 107
9 3.2x10° 9.11x0.05 0.55 5, 10, 20 7.93+0.01, 11.39 +0.08, 17.47 £0.02 0.12, 0.70, 0.11 112, 119, 120
11 4.52x10° 6.14+0.07 1.14 5, 10, 20 6.31+0.03, 9.24+0.06, 15.10 +0.10 0.48, 0.65, 0.66 113, 114, 115

Found p/(mg - L) RSD s,/% Recovery R/%
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AU TREBERE SRR Si0) MBS FREAMT IR, ERMAEENT, %N S0} i

HifR 7 0.017 mg/L, RSD /T 5% , IARIEIMCER A 102% ~ 120% . REBEFEGHEATALER A S, AT
PR YRR YR 5 mL BERAEIH C 2 IE . %J7 IR H UL Na, CO, VESMIMBEIR, W& BERN
MUE S A RS HARIRA, WERSR AL, BAWERE ., KEHEHERE. KEXRREF. WE RS
SR, R—FEFTLEMMT SI0; WETFREMTHA,
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