w2 EIW
2001438

&x N

JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY

% x

Vol. 23 No. 1
Mar, 200 1

XEHTS: 1000-0240(2001)01-0085-07

kP EMAENRHNR ST ERR
B0, A, A 4

(PENEE RXRAETRES TRAAHTACSREFAFNHELRE, N =M 730000

N W ARHIREAERENASES, TARFRENFEEEH. dTHERSEWRLES
o, B, HERKBIERNFHATRAGENAERIRC, H. OF4 B o X EWHRALENR, R
G EEENFATHLMERZ—. HE, ATHYREE. PAZSREFE, SKYHNRARNE
RWE~HRERFIA RN — R 75 AN VLR R TSR . B 447 00 % A 51 R MY
HXR L, XRBHT—FHFH DX—300 BFRAENAWLMKNBRDEWAINRTRGTE. HEY
BRI ASLA 5HTH, AGIA RIPE, TAC—2 R EERM ATC—1 R TRME, LU EHE N
X, A MU min HITHMENETR. ZB. ANR., PEMR. AREFAHEANTEN. . I8
B, #R, N ERARRSYALUERT. AEN. TR T MRS AR RS 4 90y
®(2.0%), ZB(4.52%), BM(2.0%), FHEMM6.9%), K.1%), EMMB.9%), MR

(2.2%), MU I FEM 2. 420)
X0 FHLE B KN K RTFAE
R4 KB 0656 TREFAE: A

EHRORANEREERFATEENE
W) SEAMAL, FUMARERRARS,
EENHASEANBEELEEALBERK
WRED) BT IR K AFAESAFEE
RS YRR S YR S WX,
At E MR RE B TIABEC. H.O.S.P%
ERTRNEWHRLLEEF. TEARIERAL
fAEWE SR R ERNREFRE. HRPENE
HBRE RO RRANRL E RS FHELEENE
REEBL, NRAPLARN & PRI LT, #
TikE A ERBES, FRDESBRBLN— KA
R HE B, @REBWETFR N REZ —.

1 FRHFNREEL IR

KK A HLRR A A 3 i SR R R T HE
FREHFS. GRER, AAREREEHET
RHREBENER, YRAENRSTIAARTRS
RAANRRETHAESE, AMETXREEE

B B M : 2000-03-12; MITAM: 2000-05-08

EENA RN R RO EEFH™,
Saigne et al. 8 ] Dionex 2010i B F {1 i
ETHEWS R HHETR, ZROMEAS T
B, AR ASIA B H, AGIA ERHERE
5mL HUKREAE, TEB 1ng g ' AT HALBRKNN
EY. Legrand eral. #|JH ASSA B HE, ATC-1
BRE R h e /MR T TR 22 00 i i
HHRA S EFAFET . REEXTRT
BEFEXER Udisti et al. AR A F AT (Vie-
toria Land) JLER i — TR IKB AT T E WA LK
Wae. {157 A M ALY Dionex 4000 i, 7Bk
Jp AS1L, f$ i AG11, W8 ASRS-1, #X%
FA s B My 2. 7 0 TSR 90 0 O o
Wik 2mL « min~'. MEAHEHAER L oL, H4GF
AU, HHRERERGEDT 0.9 mM. HX
FEHEERMEVIRA S, MREH 30 mM KRE
PIM SRS T AN SR T,
BHBMEANTRPEDT ILRR WA

H2WME: PEBEE ALE” A HKZ951-A1-402-03) B & A MRS % & W H (49871022 40073035); B F # Be M K B R AR
ETEHRNHALUKIMNEARFEHKES; FTRNLIEFRESSN LS XL W H BE

ERMA: ELHWL9650), B, FMEREA, NL, 197 FETEAPRERLCEFAFERRLEN TG, AEFARERER
AEFRSTRARNSLENDEAEE K EWHFNRCRSFEEEAFHITFN. E-mail; Xlee@public. 2. gs. cn



86 ;S N

Fik, WA BLAE HLER A WS TR AL T LA E B
HEE: D SSEERANERAERSNTTER
BERSNEANEBEESD; 2) K522 AL
RZBEPBERGTFHIMRZEARELH;: 3)
AHMETREHRTEERMQHER AR, b
HEwmlEHE THE; ) slmontaey
EXAEAES, AREAHENMHBHRES
Rt RE, WA FEEAFNZAEEABER
B AEERERTFAEEAEINAARRERS
WHELELE.

BEEXRERFAMEIREERNE, BB
HeRErrERREPES, EREASTRES:
D EFTHREENMAEBER, PESARE
Wit 2 SRR ETEEE MBS 3 B
EHERE—- XML ERPTFFEFAEIA
25 4) RER B4R e 55 P4k 22 Y RO i e A
RALEME TR ULAR S ZBZEUEZRSH
MEEATFHIMZ @43, B, BITARE
LA EFHEH DX - 300 FRET —#MERT LA
NGk AN RNNES T Tk SEAER
Fit, FHEMBEARSREEE KT
AERREETREATH 13 HERENILHER
-

2 Ff DX -300 RIES KT EMAILRE
Tk

2.1 DX-300 {({SmdEdnE&

DX -300 BRALHMBER ., BT MK
%. FIBfEH CDM -2 i R RN ENIERELR
% BIRAMSEHS AMA -5C, P -
H AG4A - SC, W #84 ASRS-11. AMHR¥E
HEBOTHBELR, RiTEEFHRFxrER
M BEET —4 TAC-2(3 mmX35 mm)HE
FHEEEHTHEMGNASMHEEME D, T
BEREI FIE TAC-2 — WP EH, SHEE
ERBEETFIT —RIFEHTE. T RN E P
2 o 4 2 B R BT T R A R 1386 e L O 5 O R R O
JBE B 16 0 T s R P 2 R D4R G i W R I i)
MERE, RINESREANSFERZ HELET—1
ATC -1 FHEFRSE@E DY,

2.2 HENEH R BE AR AR E
ZE(Ace™ )., BEZ K. PR (For )R

FF )%, MW AKNGR(N ASIA, ASSA %)
W EFREMHENENTHS, Bk, H NaOH.

N/ .20 |

TAC-2 - § 3

3.0

R

A wre

S

Bl FERFEME TAC-2 ML
ATC-1 MEREEEH
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Table t  Working gradient conditions for determining arganic acids and other anions in one injection for snow and
ice samples from mountain glaciers (Flow rate: 2.00 mL + min~! ;Gradient curve type,5)
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0.0 Q [} 100 0.0 il P ¥k &3
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Fig. 2 Comparison of chromatograms hefore (upper) and after (lo-

wer) contamination [rom air to ultrapure water in the laboratory
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Fig.3 Sampling site (in shallow dark) in an ice

core for analyzing organic scids
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Table 2  Species and quantitation of contamination of sir to ultrapure water in the laboratory
FRT F Ace For Pyt~ cl- NO;— NO; - 808
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Table 3 Determined means and standard deviations of Ace™, Cl~
and SO{~ in blagks (the replication number is 12}

L Ace™ Cl- S0~
T/ (ng - gD 3.7 6.4 2.9
HERR(le) 23.7 3.4 2.4
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Fig.4 Chromatogram of standard solution(The lower graph is an
enlargement of the upper one)
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g1 Py*=(50.3 ng+ g~} )1 MSA (5l. 44 ng-g 1) CI™
(481. 25 ng« g~1); NO3 €20 ng = g” ') Br™ (50.98
ng* g~ ') NOF (217.5ng+ g~ )y PO}~ (18.2
ng-g ') SOI (281,25 ng - g71),

Ox*~(20.87 ng+ g™ ")
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Table 4 The accuracy, reproducibility and relative error for analysis of standard solutions prepared

BT e Ace™ For~ Py?~ MSA cr- NO:~ Br- NOy S0
FREEEFYR/(ngr g™ 7.6 400 200 10.3 14.3 385 20 8.2 217.5 375
KHARYHHA/ (g ™) 7.8 379 207 4.3 18.5 387 22 8.9 224.8 398

BERE() 0.2 17 4 2.9 3.1 12 0.9 0.4 5 10
R EEE/ N 2.6 4 2 67.4 16. 8 3 4 45 2.2 2

B For— ., Ace~ . Ox?~ 31 MSA MER/ER S £/ Aldrich fh3 7 7] & 7= ¢y & 45 # (IC - FORM -1X -1, IC - ACET -1X -1, IC~ OX-
AL-1X- 1 3% MM My . RANRSAANFEREERNRANNEXAL -RRE. EXTRINN 12K,
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Fig.5 Chromatogram of ice core sample( The lower graph is an
enlargement of the upper one)
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Determination of Organic Acids in Snow and Ice from Mountain Glaciers

L.I Xin-qing (LEE Xin-qing),

QIN Da-he, ZHOU Hui

(Laboratory of Ice Core and Cold Regions Envirenment, CAREERI, CAS, Lanzhou Gansu 730000, China)

Abstract: Organic acids are major chemical species
in acidic precipitation. This is especially true for
light carboxylic acids in precipitation in remote are-
as. Thus, they play a significant part in acidifica-
tion of environment. Because organic acids are
closely related to the biosphere in terms of their
sources, their records in snow and ice provide ways
for learning changes of palecenvironment and pa-
leoecosystem, as well as biogeochemical cycles of
C, H, O or S. However, they are very difficult to
determine for their trace concentration and suscep-
tibility to contamination.

For samples from a specific place and with a
specific Ion Chromatography (IC}, use of the con-
ventional instrument must take into consideration
the following aspect: 1) The IC used should have
advanced pump system that enables gradient elu-
tion; 2) Pre-concentrator columns and anion trap
columns should be added to the system; 3) The
gradient elution should eluent and separate both
organic and inorganic anions present in a sample in
a single run; 4) Weak chemical reagent should be
used for separation of monovalent analyses with
similar affinity.

Accordingly, a method for determining organ-
ic acids together with inorganic anions in snow and
ice from mountain glaciers is provided in this pa-
per. Based on a DX - 300 lon-chromatography, the
method uses AS4A - SC and AG4A - SC as separa-
tor and guard column, respectively, TAC-2 as a

concentrator column, which is installed in place of

sample loop, and ATC -1 as a contaminant trap
column that is installed before injection valve,
ASRS - I suppressor c¢olumn and chemical sup-
pression mode is employed. The suppression solu-
tion is 25 mM H,SO, with a flow rate of 5 mL
min~'. The eluent is prepared from Na, B, O; *
10H,Q in 18. 2 M) water. In order to analyze like
species Fluoride, Acetate, Formate, Pyruvate and
Methanefulfonate that are closely related in affinity

thus prone to be co-eluented, and to separate and

quantitate in the same run all anions present in
samples, gradient elution is adopted with a con-
stant eluent rate of 2. 00 mL « min~". In the first &
min, the eluent is kept in 2. ¢ mM far elution of
F~, monovalent organic acids and Pyruvate; in the
next 5 min, the concentration increases from 2 mm
to 31.5 mm for elution and separation of Cl™,
NQ; , Br~, NO; and PO}~ ; and in the last 3 min,

- the eluent is hold at 31. 5 mM until SO}~ and

(CO): is eluented.

The method resolves and quantitates in a sin-
gle run over 10 analyses both organic and inorganic
species from Fluoride, Acetate to Phosphate, Sul-
fide and finally Oxalate, The relative standard er-
rors for some anions are: 2.0% for Fluoride, 4.
5% for Acetate, 2. 0% for Formate, 16. 9% for
Methanesulfonate, 3.1% for Chloride, 3.9% for
Nitrite, 2. 2% for Nitrate, 4. 9% for Bromide and
2. 4% for Sulfate,

Key words: organic acids; precipitation; glaciers; ice core; Ion-Chromatography




