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RICE-W (Radiocarbon Intercomparison on Chemical Experiments, Water series) program:
an examination of the precipitation method
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Abstract

We have started a Radiccarbon Intercomparison on Chemical Experiments, Water series (RICE-W)
program to examine whether carbon isotopic fractionation and carbon contamination occur or not on “C
analysis of dissolved inorganic carbon (DIC) in water by different sample preparation and storage methods.
Eight water samples of four kinds (surface seawater, ground water, hot spring water, and sodium bicarbonate
solution) have already analyzed by six AMS laboratories in Japan, and the results obtained are gradually
being published. Here, we report the progress of RICE-W program briefly, and then give consideration to
the result using the precipitation method, by which DIC is precipitated into SrCO; or BaCOs, and then
oxidized with H;PO, to extract CO,.
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1. BL®iC

W7 AR E EB X URS O AEEORVVEZ XS C STEDIEL-EEKL, B0
BEORFEE R ARELT “C EREBSRFITMAENTEOh TER, LEL., ZhbO LB ORI RiiE
ARhARR RE, BV REGERBTHY, KRBHI DWW TORBRFITREN T2V (FiEh,
2014a) , EHIZ, WA DEIFEBRROIC)D "C ST WTI., BEBRICE 27 0— L%
HeHED =812, WOCE (World Ocean Circulation Experiment) E#ELIEIEhD, ST U7z loT CO A
A& AR EBELLUZEBEERESAV LSS (McNichol ef al., 1994; Key et al., 1996) | #EK
LIS D F A2 E DABEID “C {LZMBIEIC S\ T O — BT EE LRV, 22 CH 4 1L, KRB
ML a2 EE, “C BEEOEWVWSIZLS “C k7 nY 5 A (RICE-W: Radiocarbon
Intercomparison on Chemical Experiments, Water series) % 2013 ££123. % _Eif' 7z, ZX RICE-W 70/ F AL,
TR AR R i L AL F B 0RO A, KBBIORFEAROMEILLDE N, B (HgCl, ¥ #mo
HEIZI DB ONTORMNS BAEL TS, 28T, ThETEMBL TX7 RICE-W ORNEZfHE
WCRREEL . FrIZIEBRIEORE RIC W THE 75,
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2. RICE-W EHRiR
9. 2012, 2013 FITTHEICERRL 7 DIC - HE#RE O£/ 5K (RICE-W01~WO08: REHEK.
EIRAK, HiT K, NaHCO; K%K ZEAND 6 FF7EMBIIcEA L., FBThEho/b2EaiLEkic X
T DIC-“C IR, THETIC, ~yFAR—REORST (EHE-2M, 2014) . STV 7k~
YRR — A TR, 3 SOLBLBEORVMIES YC lDBR V., READERE B EOB &I
“C EOELSIZ BT AR A FIERIT > TS (B132>, 2014b; Minami et al,, submitted) , 412, @
WK IZI Tl T ARRPERAKDESS, HeCL MU TEEZL TBIRW b TR +
ARSI OREIZ LY UC BENBINT AL, QAMIEBORVWERE LI AKREL NaHCO,; KB T
HIRFEHE T “CEODLTHRBMARDLN, KR CO, DRAICLSHEREHR CERVIE, B3
BNIIRoTE, 5% D RICE-W /ST AOBBIEENT T T, ABEOFERHE ., SEEICEA LT
ThNAETOHKIZ DICHC ERFOREEILTIONEREZ TR EETHY, AREIOM%E
TFEBOMEOENLED, BEBMEL TRITEIT-oT3,
ZHNETO RICE-W BMALS—IU T OLBITHS,
EEBHR AR "% & RHET
E TR R BRI AR S
ZEBKRE FRAEREH R 2 — 5 BN bR
BT T EHR - TR
R -FR G 5 LS
AT AT EREE R 27— B ERE 7 - E. R e
ZO RICE-W 7uP=/MNi A RZRERSF ZHABRMEE TR 2628 FEEBIFR(C) AEE
DR BB E OB B LRI LE FEOBRN RICE-W Fud=sh (REE BF 75 REES
26340017) - K dh U THEEF THB,

3. ek

RICE-W 7ol xZMIENINETIREBLNERERDOYL, ZZ CiIcit B EC R R ET5, LR
Bk, AKBREHZ SrCL R BaCl, # ML TREBEE S A RS-, B (Ve WA IENEWV) BEHRML
T CO, #FHAEZWBT7: (e.g., Haynes and Haas, 1990; Drimmie et al., 1991) CH 5, 5 EI AW ILEEHER
3EEDY, TNENRBEFROTDINZLHRIE, pH AR BPLTHBR-THE(R2), LTI,
3 >0 DIC i B ITR <5,

A TR GRS 1L %)

1. B RIOREEEZ S =7 Ry 2RI AN, Ry 7 AR2ERERATIZTS,
2. REHEEZREL T, 20 mLEBIAZE TS,

3. SM NaOHE KR ZFFHI 10 mLIn4-5,

4. 2M SrCLEHEREHT10 mLiRIN 5,

5. SICO;DILBB TCEAETH - (BEICIVLRM~ 1A BE),

6. WEERIL T, BN EREIT.

7. HZE T, WAV B ER ISR TCO.285,

B =

1. ARBHIERE BT, REHRA LBV EOEAFAR T A7 FA2IE T, O, DIC BE
FEREL. 3mgC BEONIREDOKREZ . HYLREROFTRATFA2IIBET,

2. 83F0 SICL(T E=TRRE) K S mL ©_ LBAEZELITMZ TER T3,
2B, SICL (T e=7 ) i OER F B T LY,
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1) TROSICly 6H,0 500gi BMiA % N2 T800 mLEL, HFAMEIZANS,
2) DTERLEBKIZT BT K 25SmLENz k5,
3) AUEMEOSICO;MMBENB TELOERDL (LRMRE) ., FEAREEHR T3,
3. TRAFGAMIL-TCOZV—RRIILE n—Ry I AR F AT G Rty L, LB TERET
HELTRLGE~1HEERE),
4, Vo—RyRAZNTFRATFAaORE LD, 10 mLLBWZREET LBAEZR TS,
. UVBE SmLE AR /NS A NEE T AT G ARz 2y TS,
6. IV I7{TEVal L NCREL, VBD AT/ N LT NVER BRI R E O BG, RIS
Aagda—RyZ ApbLRYHT,
LNy % ) — Vi EING o 7 (—90C)Ye AW T 7 ZAaN O ERZ HE XY, RETA 288 L THH
FEEIILR., FA-PEROA L. AESSBEL THHU VR — BRI SE TCO. 255,

Lh

-~

CHZR

1. FEKIZNaOHZ M2 TpHI1 LA LD TN A IR LT 5D

2. LA FHST CRE OBaCLAAFBE R RN TBaCO;D LB ETTS,
3. R T AR CIRIBL CEINL , RT3,

4, BT, (kB EVVBLKIGESETCOEHD,

Table 1 Qutline of three precipitation methods used in this study
#1 SERAVWE 3 BEOLBEORE

FR| WRRH | pH WA | TAHVENEES | Fe—Fo s ANEE TR LU O RS F
2M 5M SrClL Wi e ICEERYHL, L
A gLz | NaOH wie [ RIS % EEEUVRERIS
B #Fn NH SrClL T B RR Y Z7ANT, PA| LELERCHE., BT
SICl, VS ik 3 WA 2 TFAMCLY COxfree iC [STFICEEY BT
faF BaCl, IR /no . W AR AR CIRIE L TR
C | Bachzsme | V20 TR T

4.A, B, C IERRE: T LB K Bk R 3% [ L 38 oD L e
W3k (RICE-W01~W08) @ pH, 725N FEARA 4R E (mg/L) 24 2 [RT, 2 2 1Zi0#
IR TV AR ERREIE) (2014) 2RI,

Table 2 Major ion concentrations of water samples of RICE-W01—~WO08
#2 KK RICE-W0l~WO08 DEEA A #8E

RICE- w01 w02 wo3 w04 w05 wo6 w07 W08
KEEAK WRAK O EEREAK O ERAK  HITFK  HTAK  NaHCO;  NaHCO,
pH 8.4 6.5 7.3 7.2 79 9.4 8.3 8.3
DIC 24 42 4,600 22 21 9.5 24 2,400
Na* 11,000 8,700 13,000 6,800 9.3 34 46 4,600
K* 410 1,600 42 42 5.0 0.2 0.0 0.0
Mg** 1,300 15 1.5 48 5.7 0.0 0.0 0.0
ca** 420 1,400 7.5 420 180 1.2 0.0 0.0
Cr 19,000 18,000 6,700 11,000 6.2 2.0 0.0 0.0
SO 2,700 1.6 33 0.0 0.2 2.9 0.0 0.0
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RICE-WO01~W04 & W08 IXHRIEEE N EL, W05
~WO7 IIHEIREEAE, F/o, W03 & W08 & DIC !
W EASFE R 1T <, W06 X DIC JEEEAME, = ol - .
HOKFREHT AL B, C OILEEEAWEEE DR I -
FELREE 1 1R, BT, FVkEE 100 |
PHELNT-RFEE (ng/L) %3 2 @ DIC fECTEL [
TRk,

A EOBA . HIBE DRV KFEECIL 80%FRE
DRFBELRBZELI0, KL E R E O KRR i
IZB W TR A E 5T, WOl & W04 128\ T a0 |
I BT AE LT 00, VU BREKIESH T CO,
MFEAELTRoTeZ b, UL SrCO; (B i
BHR) TR -T2 e DD, E-, W03, W08 ol . ... 9
LC%U \Tbi\ SI‘CO3 a:%xwi,/f%%hfcyjs\ ﬁ%@”ﬂ% RICE-WO1 W02 WO03 W04 W05 WO06 W07 W08
IXIEFE KD 77, W03, W08 I DIC IEETHY, Fig. 1 Carbon yields of water samples of RICE-W01~WO08
pH SHELIZ NaOH 2 W TWAD . TV YRR D3 by the A,B, aI%derecipitation methods .
VTR AL R4S LS LCLEL . S1CO; PEREA ik X1 A%EER%%EYJEKJ:Z)RICE-W01~W087J<EEW+@IJ£<
IZHE L7z pH BHERF CE QDR T2 (T2b 5, &

ERIELTORW) TR E 2615, 100 ~———— ]

B 054, WOL, W02 ZIRV\T 90%0 BEIE] (#37% wos !
I AR LT, WOL. W02 1R T b T A A B0 '&’
EREWD, FRRICEFAT VIREDOE VY W03,

W04 TiX, EURIZEER 2V, Z2ZT, WOL,
W02 DRFBEENENRREZELZDIZ, Ca™
& Mg R DA FHE (mg/L) &R # EIX R D B4R
BT, ZORR, AOHBENREDLN (X 2),
L Ca® + Mg IREEAS, SrCOs LB A FLEL :
TWBZERDD -T2, £, W01, W03 T SO 50 [ ]
BEME N L3, Ca?™ + Mg i BE 40 B DL iz [|]iY : wot 1
BPHENRR ERS> TSI EEERE 2 NS, B a0 b ]
RHIC SrCO; IEBTE L FIZE DISIT/EHL T ’ 70 Caalﬁf} (mg/LJSOO 2%
VAT DT L, /:,\?(ﬁ\ ﬁﬁfég%%%bf(_kl Fig. 2 Correlation between carbon yield and Ca*+Mg*
AL TRAEEAT 25 TSP EIZL TN D, ¢ concentrations in water samplesyofRICE-WOI ~W§8

CHEOHAIL., [P ED60—130% DEFH TIES 2 RICE-WO01~W08 KRB DRFEMINRL Ca? +Mg?
OGE R ST, Sl DIROEERTIEBH DA, RO BIER
BHEATARE LRIREOBRII AL T, kb
DU ELIZERDIRE, DFD, B T T AR CIRIE L CEIN 3 2B O #AE R E IR E 23
BRL7, B EEIN S DERICAEPIRALZSE) BRE LR THDFREMENRE 2 HiLD, LZA T, ClE
IZA, BiEER720, BaCO;DILEE L TV 5, Haynes and Haas (1990), Drimmie ez al. (1991) 20D
1THFSE TIEBaCOs DI E A W TEY, BaCOLE: D543, SICOLE LG K DIEFFAA L DFE
TN EB E 2 BB, ILEHNIZSICLEBaCLZ W =R DiE W, FE% 3 5SrCO;. BaCO; LR DHL
FHFAXIZONTH, SERFL KB ERH D,

R Xe]
oow>
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5.A,B,C IR ICEBARE “CRERD LK

-3k K (RICE-W01~WO08) ? *C #5 5 120
X 31T, K3 ICHWET —#1%, KBk [
DOERTEHR O C BEDOEL ERHEOH I, FRE ol X
KEBDME DB ICLDEELHERT 572D, [
BRHU: 100 H AT, HeClL IR, HIAHRIT
RIS KRB DB DZE W,

3 DFERNL, ATV T EBIZI>THEBR
7= C L. B thEETELNE C AL —
BTLTWBILL0D, —F ., A WBIEDLGA .
7 DIC BE D W03, W08 EHTIFIENT Y
D UCIEL—ELTWAR, & DIC EBED [
W05, W06, W07 &8k, K712 —3F /K DIC IR EED 207
W06 (28T, F MC EERLEZ, Z0Zén i o
By A EEICH T, BEOBR T ol & %2 . . e g
&Cﬁﬁﬁ$0)ﬂ§%7bxébfﬁb‘ ﬁ%@ﬂﬂ%?ﬁl RICE-W01 W02 W03 W04 W05 W06 W07 WO08
DI I o TLABEREBNEH TE om0 Fig. 3 C concentrations in water samples of RICE-W01~W08 by
ﬂﬁ?ﬁﬁ%igné" RO lil@b;ﬂi\ O 3 :?;’CBOS;;&Cg;;z%t?gg?vfftgffdjwos KR e BB
pH FAEED-OIZIRINLT- NaOH BHKIZ KR
CO, DEMEL TNz, @I H LS
L TWABRIZKRR CO 2RI LT, ERE 2D,

C IEBHEDOHADL, B ILEIEDSA LIFEE, (K DIC B E D W04-W08 3EHZBW T, NTUFIELD
HE W MCHEERLIZZEND, BEOER THOTHCERMRRBOIF LN EC TWA A REMERE 2 Hhb,
BROBREL T, L@, IEMKICHEKTIRIBREBRB DD,

o0 wW>

ata by gas extraction method

80

60

"¢ (pMC)

40

6. ¢

DIC B - Hi1R & D B2 57Kk RICE-W01~WO08) (2% L. A QLB : SrCl,. pH %A : NaOH, Ik
X BN - BRAE o) . B (PEEXH : StCl,, pH F9#85% : NH, JREREINEL) | C (PhEEHI: BaCly, pH FHEHI:
NaOH, JLEEIE - #248) OIEEEZ B AL C DIC 2B LU T, [RERIE 2V B R E UGS E T
CO, [AR, "*C JIEBD—HEDBIEETT o1, A, B DA HIRE DKV /KREHCIEE W R FEEIUE A
Boen, HBENEVKREHI B W TN EPMEWER L2072, KT A IZBW TR EIEMEL,
pH F%EIZ NaOH % FIV N TWBT2dIT, TAVHI R BIEFAZ L Aoy ST, StCO; ThBA ARIZE L
72 pH MERF TE QORI E 2 BND, A, B, CETELNE "CEEATVZIEICED “C s
BT, B IEOBRAIHIZIF—5T 5 “CETH-7245. A, C EDOEA X, 1K DIC EEEDAREHI 2
Be, B NCEETRTEAS RNz, A, CiEL BIEDEW L, NaOH K OFSIN (B 1 Tid NH; K) |
WBEDEIL - Efft (B 1 TIIILBZ K DPDEILLVY) THY, A, C IEIZBWTiE, ONaOH HRIZKR
CO, MYEMEL T e, @QIEBEEZ BV HLUEREL TOARIZKR CO, ZRIXL7E, ZEIZED, O FMicHiR
IRFBIZE - THEREI N A REME SRR E LD,

P EDZEND, HIEEDOEWKREHIIEBREEZ W54 REBE O LR I -+ 533K, pH
FHEHNZ Lo THE, TR ERUICWE AR, LB ERL CTHRZEILRMEVIF A, L TR
RICLDEREZ T HRIRBENHHZENHOLIERY  ILBIEDRER T — EEELRETHLEEI R
RS,
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B

AEFFEDO—EBIL, JSPS B E [KFB OB R R B IR E O A LB LR AHE FE ORI RICE-W 72
V=71 (26340017) | DEIERE T TiTAbvEL T, TRBEOBIEIZ SV T, 4 TR RZEREIER
BMEEF—DORKARFRICEBAEZMEEL, ZLRELTREBMHOBEEZRLET,
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