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Improvement on the processing method for ice core
Kokicht Kamiyama!, Yoshinori lizuka! and Bernhard Stauffer?

Abstract: Ice core analyses start with the processing of ice cores. Especially
for chemical analyses, pre-treatments for introducing the samples to the measuring
instruments without contamination is essential. Part of processing can be carried
out under a normal laboratory instead of the cold one to improve the efficiency of
processing the core samples. The ice core cutting was carried out in a small
chamber, with temperature control, installed in a normal laboratory. The ice core
sample was cut with a small instrument in the chamber and melted after the
determination of solid bulk density. The melted samples were stored after labe-
ling for the planned measurements, such as HTO measurements. The core
processing including cutting in the chamber, measurement of bulk density and
electrical conductivity before the storage of melted samples with labeling, were
carried out at the rate of 5m/(6 hours-person). The continuous melting and
sampling procedures for the ice core sample toward the depth direction are also
discussed. Continuous melting with continuous sampling for measurement of ion
chromatography was carried out on 10 samples/(15cm+30 min-person). The
processing was efficient for the delicate sampling, and the data obtained in the
procedure was supported by those obtained with normal procedure.
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Fig. 1. Procedure for the processing of ice core analyses with instruments.
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Fig. 2. Procedure for ice core cutting in the laboratory (using an open chamber with zigusaw).
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Fig. 3. Continuous melting system for sampling from solid ice core.
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Fig. 4. Melting and sampling head of ice core in the continuous system.
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Table 1. Setting on continuous melting system with an ice core sample.

B OH i TG B & s *
PEBRRETE Rlf#E~ > RIEE 15C

B ERaRE IR R —10°C N7 BHEHRFRE LA
KSR E 74 ARIRIRE 6C

BERRETE KW R v RS 15%

BEARERAE G711 —F 4 KR 1.32 mm

PERRRXTE IR 7 o — 7 1 VNEE .52 mm

BERREE W7 o—7 1 »REFE 0.89 mm

BRBRaRE HEN oy TR 60 % 1 §5=0.023 g

Epi iy 2 A 7 EE 130 g

FRHEGE B0 7 £ 30cm
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Table 2. Sampling the ice core for chemical analyses.
OB (53) EhES (mm) PFIAEE ()
0 0 0
3 39 3
5 50 4
7 70 6
10 98 _ 9
13 127 12
15 145 14
18 172 16
22 207 20
24 224 21
27 248 24
30 273 27
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HEARICA — T F 2 o N—RBREL YTV — 2T a7 LT 1, £ R TH
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VR A HIER L7z, AROURNZIZY 7Y —OF FIIEECERTh -7 (K2AT).
WHE OV, FESICKBZEELAEORE S a7 2L (M2ATF). 20K
T 7 AN EQFESH»HATIZIREDDLIFENTH -7z, L LasssiEto B X
I7 =% T —Dh—7T DIz ro T,
3L PRI IR X ATERF =y 7
A TIER L7z a 7EE 29 7YV — 12 ko> THID 30 72 Y10 IBERZBEA LWL D
WE B IR LR B R CEEE P ORE L. V7V =2k 3 7 4 v a7 OBEREFD
HBOERBERIThR, B TER L2 73K, ¥ 7Y —TBE L3R, RiirEE
EEAARTEE VLI L 7o, RAEA IR L 75k, PHEREMK Tl VIR L 723 iz D W TG
DB AT T=, E R TFIE ORE TRET LT, 7 OS5, % THK & FITRE OB 71
ETho7:.
312, 74Ny 3T ORI L HE « ER/UCEEORE « AFERRIORE - ) F 7 A8E
a7 B EEENSERBZIEbIAALY — T > F 2 oN—ICANS A — T F 2 N —T2
7 EMEAENCYIL, REEIBEELF « NI HKE L BFRETCER T 5, HY
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Table 3. List of Instruments for ice core processing and instruments attached to

the continuous melting system.

gy liE! iR HERES %
1| A =72 F 23— L Iawr=poim::: RERBE—15C 62X 4640

(WXDXH)
2| HREEY TV — a7 Yk HHif#E 57-84 mm
3| YV —HEER a 7Yk 17X32X32
(WX DXxH)

4| RE a TYIRIAT A B
S| EEEZ Vv 7 a 7Y
6|7 —HH a 7 YR HHE: 105mm | uy /847
Tl AY v — Ik 7 S RGEHH FEEE 0.1 cm
8 | BT RH Yl o 7 EEEHE RO g
9 | RUfFAER Yl 2 7 R
10| BrLvoy Yk 2 7 Rbfig
1| EXEEERAERS B EEHE FERE 0.1 4£S/cm
12 ECHIERAY &~ BRILEERE
13| 50cc R &> iy 2y S (o
14 | K Y
15| I~ V7Y >y — B 7 ~OLPER
16 | 27 Rl A oR 2 7 bR
17 a7XEE7 79347 | G 73RE
18 | @~ K a7 Rl
19 | iR > 7 RS %
200 79 27vavavyy— | afEesE
21 | IREEHE R g R R B
22 E—5— RbfgE~ > N R
2 RFryar—y— a7 bR R T
24 | RIS 7 u—7 A R
25 Haffe—vy— RifFE~ vy § A&

F 2 U N—NTREELE 2 RET 5, RELBRESINFERHIATS > THRE L -ERHOSS
WANS, SEEBBHAES CEESHIEL, FO%MFESSERCEEAEE2ERL 2,
EHROFEFIEARRICRE URERSHEORIZE L7 (K1), ABOREL TH 51K
BEISORDIZL « VIEBE « BRABZHRO IRV VI LEEETEEDT—ATIZ LA
FE# 10em B THE L BESEEE 2HIE L—H 6 BEHOEERTa 7 T Sm, 3kl L
THISOREIDMETE 72, BEXEGEE - V)V FULABED 0 7 7 A VEKRL (K5).
F— # IR 10m 27 (M IDO01) OEFES Sm F TONEBERTH S, HEREHII
X2 M) F Y AREOREBREEESD 2T, KOBREB L - 0E— A TH 7 REOME
¥BTh5.

32, EERERIC & KA T OLFEERSDRIE
R AT 1T S FER S 72 3 T HREE 412 m M DE X 150 mm DK% VT, SERES
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Fig. 5. Processing and analyses on firn core (profiles on electrical conductivity and HTO on
a 10 m core (site: 1DOI)).

FECEE ORI 2T LT, B X 150 mm OKEYID 531, B UES OKEERDIERENE
¥ X 5T Bk a 7 REEFEIRER IC X 2TV T ERFETICAE L, D
TSR % g LTz,

IR EEIC & A2 T TIZES 30 mm (5 samples/ 150 mm) & & 585712 30024351 U Rilig X
i, TRbBEREBEENDON Y FY —Z2HOWTEZ 30mm ZEKEYIDIZL, 7V =N F
NTEZ v 74 72RO OKRRERRIOHENERELIRICT 70 v SRANTRES ¥
7.

FHREF B ICH L 2 KEAEEA — 7> F 2 VN NTY 7Y — 2 HOTHE LT,
DFE 2Bk 7 AFhEGRIAEEE TR L (M 1), X577 I 7 vyaravyy—Thl
SRR OB 21T > 72 (0 1(3). RS (1998) 12 & % & FEfuokE 2 7 ok 36k
SHEEAIECLELFER IR A 4 2T 95 uml, BGA A>T 46l yuml TH D, ZORKEE
WREELID, 777y 3>av 28 —fITEFRNFN—DDY > P NVEBRIITEL 5 K%
ZRZEN 60 %, 30 FIHEE LTz, 200 ORI ZNZE S 15 mm (10 samples/ 150 mm)
Z &, E& 75mm (20 samples/ 150 mm) = & O/MEEETHIE L7z Z £ I2AHHS T 5, 150 mm D
Ka 7 OBFRCHKI 30 3 EELT:.

B4 6 12/EE 150 mm DK 7 DALFEERSIEE (Nat, K*, Mg?, Ca**, CI-, NO,~, SO,>") @
BRETRT, ARIIEROIEEZEE UM S NS E %, ERIEEE IR I
Lo THBENTMTRERERL T 5, [ UES BT 2 HE DL FREE ITIZIE—
bfwé.it,Eﬁ@ﬁﬂ@k%ﬁ&ﬁ%ﬁt%nm%ﬁb%%ﬂ®m$3&ﬁ%§®ﬁ@
EENGFEAT 2R SN, IS, EFEIEER I L 2 TEMEROFHE L 7%
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Fig. 6. Distribution of chemical impurities in a 150 mm core sample from 412 m depth,
Mizuho Core, Antarctica.

R4 FRATEITEEILmfIEORE 150mm a2 7AMOREAS 4 &

T L OfEHE

Table 4.  Statistical observation of chemical inpurities in a 150 mm core sample
at 412 m depth, Mizuho Core, Antarctica.

iR =L Cl- NO,~ | SO,*~ | NO,~ Na* K+ Mg?* Ca?*
FHfE 0.62 0.96 0.53 0.08 0.44 0.04 0.04 032
ERRE 0.41 0.21 0.06 0.01 0.38 0.04 0.02 0.17
BAE 1.25 1.19 0.64 0.09 1.08 0.11 0.09 0.60
B/IME 0.19 0.68 0.48 0.07 0.09 0.00 0.02 0.14

TR AL
SEE 0.75 1.00 0.53 0.07 0.44 0.03 0.04 0.16
EHERE 0.47 0.19 0.04 0.02 0.40 0.05 0.03 0.12
BRX{E 1.33 1.26 0.60 0.11 1.61 0.16 0.14 0.46
=/ IME 022 0.73 0.48 0.04 0.05 0.00 0.01 0.07

ABDROOHTRERE 2RO Z & 2R3, % BEGRERC V72 2 7 RO & EIEOERERE %
KL ko7l DR EEOFER (RREEE) BRBREOHERED VKDA 7y — 24—

IN—=UT2 2 I TR E oz,

RAWEA L T L OVE, F¥ RS, &AHE, B/IMELRT. Nat, K+, Mg*, NO;-,
SO, IHMEIREEFEIC & 2 A0 L BAREGERIGEE I & 2 LB OB TIRIZFR CHEHE %R L
T3, Ca* IHMERZEFEFEC L 20 A TR R I L 20E D A MEVWEE
%, Clm I MERBIEHIC & 2 0FIC A TEARBERRIEEE - L 2 WO A EWIBE &

2.
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Table 5. Statistical observation of CI~
concentration in the flow line
of the continuous melting sys-
tem with ultra pure water.

H N CI- (ppb)
I 0.34
2 —_
3 _
4 0.70
5 0.48
6 0.52
7 —
8 1.03
9 0.46
10 0.42
v — 7 B EE 7/10
SEHE 0.56
BoAE 1.03
PR 0.23

AELER AR = 08I £ 2 CIm IBEOEINIZRERGROZENF 2 sh b, 34k
BEROFZEZET 570, Btk (>183Q) ZEME~Y FISEAL, BERY Atk ->T7
Sr7varyav sy —ZBEL, ¥ FIVARRICED S, D0 s Rk o
SHEEREIE Lz, 10 3BHEIE L 72EE, CI- 2FRb7c4 4 28 (Nat, K+, Mg?t, Ca2t, NO,™,
SO DIFEAL IR Z7u~ 777 FICHWE LA EERSEREO -7 3Rt s ik
Motz Eiz, bIDICHEEINE =7 TN TOIEFHTEEIHTES (1998) 2RL
TR T OBETH - /.

7 S IEGRREEE ICEMAKER LI EO ClrBE2RY., HIELZ 10RO 5 TR
FHICI- D — 27 a Tz, BB Eh7:Cl- O ¥ — 27 135H& A T1.03 ppb (#70.029 xmol/ 1),
SEH45T 0.56 ppb (#0016 ymol/l) TH YV, FHE S (1998) H7R L 724 HI R F (#7 0.008
umol/l) LB KRE W, AFTIEFITER 42 mHMiEDES 150 mm OKD Cl- O FEHHEILE,
FHESHECGEE IC L 2B TR 0.72 ymol/! TH B Z L6, BEEETIE Cl- OOHEE (&
K+4.1%) BFAEL T EBET LRI R 5720, BRRY 7FERALTWSF 2 —70
ME% EOMSINGHBILETH S S,

£% % TIZ Watanabe et al. (1992) 2 k> TG I N/2AFTIE 3 7HES 405 m 50 Cl-
IBEEIEAT 25 ppb (1 0.70 gmol/l) TH Y, FHPEFHFRITEBEEETOMNE (0.65 umol/]),
SHELESHRIEERE I L 2B (072 ymol/l) &b ZOME L IFIF—8T 3,

956 uml I A A VBEEEICLELZEAMSE (ATHES, 1998) X CH;SO,~, CH,
COO~, F,HCOO™ % ¥ DA A > 2 HET 21D LERETHS, ZNoDA A > &3 khE
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SR Y AL AE T 2 3B R AR NLETH S, Cl,NO,~, SO IZDAZEHT 2
DOTHNL, BIERHEL2 S5V BICT S I ESTEETH D, BEIHENC X DD OERE
THIES S I LNERETH S S,

AAELEGTRIEREE I £ 2 FEA LEFHSBEAECHY A RAME =25 5, —DHIZKK
A7 DEFREEDORI L TH L. EROFELY bBESHAICEMERETHETE 2 I L8320
HHTH 2, KE—FPKBOBBIAIC B 2 (LEERSFOEB 2 O FEB RSN TV,
SARhEET AR I L A FEAAVW S Z LI X > T, HBEERTINZ A ~ > MBS 2 1EHR %
WERDFHELD VFHIC 6T I ENTE D,
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