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Abstract 

τbis paper shows a m岨od for dis回lv“ m町g岨lC 岡市onρIC)院佐即tion from seawat町田mga

V配uwn sys旬m for radiocamon ∞ntent 阻a1ysis 田mg 阻 ac閃:lera句rm描ssp師団me甘y. In也is me也od，

ph田:phoric 出idis added句也e蜘岡町 sample，阻dDICis阻回出dwith叫traso凶cba白.A食町血isop悶tio民

血e 阻首都恰dg師国間 purifiedωCO2 g副田恒g n-perr阻e slush (・1300C)佃d liqnid 凶加gen 仕耳p(・1960C).

The yield of CO2 gas 阻位初旬dfroms同制御 ismo田由姐 99%.

Key附，rds: DIC, va叩um 出向ction， carbon isotope 

Introduction 

Di蜘lved inorg副c camon (DIC) is a 田eful tracer for the carbon cyc1e 阻ds曲wa伽 movl田nent.In

thep帆 m国町田n血t Of14C d四sitywas 同町ied out田ing -゚ray liquid scin組lation ∞阻凶g.Now，蹴eler脚r

m醐 spec凶me'匂 (AMS) methods 阻ableωm悶悶 14C ∞n回t at short町 time 阻dfor 阻Ial1 amounts. Wi白

血e rapid spread of AMS me創世回開t， it 盟 n悶田町yωmakem阻Y graphi飽田mples for AMS m闘世田阻包

血羽田町yofthe camon form in nature. 

When we me田ure 也e dis四lved ino理担c carbon (DIC) in s開water， it 回出 DICe政部岨on and 

g百phitization procedure. DIC 田岡山on method has nuúnly 世rree type, 1) bubbli且呂田国ction me也od， 2) 

cher回目lprecipi刷onm曲。d，組d3)v即uwne:政部品onm，曲。d. The bubbling ex伽ctionmethod is carrled out 

und町吐盟国merg描 such as 国国呂田 or heliwn gas. This me也od has a pos田bil町田n旬血ination of CO2 g描

come from carrlぽ E田. The chernical precipitation m巴也，od 凹duc田紺'Ontium camonate from mixture of 

seawater 血ds回ntiwn ch1oride. This me也.odhas problems such as l.ow yield of DIC 阻daw田崎 disposal of 

泊四回国E 四mpou且d. The v叫U田n extraction method is carried out 旬回国ct CO2 g:描 under 也e 四国，gv，田uum

sy由m. 百世sme血，odneed l.ong也ne 旬自国sh all 戸。cedure.
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h 也is paper, we 祖国duce a method for DIC extraction from seawat町田恒g a vacuum sy蜘m 血d

ul仕asonicbath. This vacuum extraction method is an improved VIぽsionofTsuchiya and Wada (2002). 

Vacuum extraction method ofDIC 

1. Advance preparation and seawater sampling 

We used 250-mL gl蹴 bo抗les (DURAN骨). Before the seaw脚r sampl泊.g，同o small holes were 

命illed on 也.e polypropylene cap. 百len， g1ass bott1es were filled with argon gωωprevent contamination by 

atmospheric CO2, and stiロ也g magnet bar w節目d 血ωglass bott1e. We us巴d ethylene-propylene rubbぽ for

pack:ingωseal between glass and cap. The bo抗:les were filled wi也 around 150・，mLof seawater. 

2. Connection of grass bo岨ewith vacuum system 

The glass bo凶巴姐dvacuum syst四lW'悶∞m∞tedω 仕le connector which is composed of也ree-way

grass cock, Teflon岳旬be，阻d joints made 企om meta1 and Teflon@σigure 1). 8ample bottle side of 也e

也ree-way grass cock was jointed with i吋ection needle using 叩oxy resin (Figure 1). Vacuum system side of 

也ree-way grass cock was jointed wi血 vacuum system 国時間旬1joint. Another side is ∞m田t吋 ωp悶Ar

gas canlst低

ー

Ultrasonic bath 

Vacuum system 

Ar gas ー」・ MJ

、

F 

TJ 

Magnetic stiner 

Figure 1. R回ction step and connection way. 

P: Phosphoric acid, N: Injection TII田dle， MJ: Cajon@ Ul回ーTorr∞upling， TJ: Teflon@joint 

Vacuum syst佃1 at 8hizuoka U凶versity was shown in Figure 2. 百lÎs vacuum sys回nc姐 be used for 

vacuum ex佐'action and graphitization proced町'e. It needs wide space in case of expansion of air in 也e grass 

bo此:le. 80, this vacu皿1 sys回n provides 1 ・Lgas reservoir (Figure 2). Additiona:lly, it insta:lls two Horibe-回ps

(T3 and T4 in Figure 2). 
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TP TP TP 

TP o T町bo Pump 
DP : Diaphragm Pump 
SG : Single Gauge 
PG : Pirani Gauge 
M o M問。meler

T : Trap 

o :Valve 

F抱U四 2. Outline of曲evacuum syste皿a
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3. Vacuum 阻仕actionprocedure 

We l.o.oked inωsomevacuu血官同cti.onprocedure. Proce田 1: Ex首都旬dDIC after i町民団g 5-rr止.of

85% .or血.o-ph.osph.oric 配id 田dmixed 田ing 副rring magnet bar fc町 5 minu蜘.断。問団 2: Ex1r，郎副 DIC two 

tim田 after inj田佃g 5-mL .of 85% .or由。-ph.osph.oric 叫id 阻d mixed using s自由g magnet bar f.or 5 minutes. 

Proc臨 3: Ex1rac凶 DIC 伽田回国柏町 i瑚白血g 5-mL .of 85% .or血.o-ph.ωph.oric acid 阻d mixed 田恒s

ul岡田直ic bath f.or 15 minu回Process 4・ Ex回ctedDIC 11ft釘 inj即位19 5-mL.of 85% .or由。-phosphoric acid and 

mixed田ings由討ngmagnet bar and叫凶園出cba也 f.or5 and 15 m也u旬再開sp田世田Iy. Results and yield .of each 

t旭国.of依岡cti.onprocedure w.町'esh.own泊 Fi思:rre 3 阻dFignre 4. 
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Figure 4. Yield of extracted 姐皿師.
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A四国d 75-85% of DIC w悶曲11e由d by 曲国首血国 of由S 阻国d岨 procedu曲四時叫岡田園c

batb, while 師団d1似副 80% ofDIC w軍事回目町岡田明田d同町蜘恒g師匠回ction procod町田ing

岨国曙血暗闘 bar， r時国語.ve1yσm阻s 1 ， 2，皿d3 皿 Fi酔田 3). A組出国且ly，血.ost all DIC w悶∞日E凶

by曲明泊四問。fcx佐官姐onprocedur事 usmgs'町由gmal!'却tbarand ul回sonic ba血例。明田 4in Figure 3) 

ln S1血血町，田awater s血p1e 皿副醐加叫ew国叫同国edwi曲 5-mL of85% 町也o-pbo申h出叫勤d

田，ing syr恒酔叫ached加担 injcctionn開d1e. Sea'明肺阻皿p10 阻dacid町田ix吋田ing 叫回sonic ba血伽 15

回血耐s 百血， gr圃sbo凶e18 ∞田昌旬d 加 vac四回 Sys回n， aod the evo1ved cü, 8'巡 W組曲E由旬d 国泊ga

liq凹dni回'geo 位司 (-196 .C). ln 也is c田e， S'也由.g magoet bar w描 rotated ∞n国田凶11yd四四gtbe 田位置tion.

A品目血at， aU of臨恒国c回世W剖P醐剖由rough a 出Uedn-p岨血es1ush (蜘ut-130 .C) 加 C岨pl出Iy

remove皿ywa町V帆F回11y， purified cü, S岬1田W開嗣副担6-mm<p gI踊 tubes 何回、-

4，Aa岡田阻t ofreprodudb佃町

ln order柏醐醐血e白戸吋国自b出世yof出SVII<氾岨盟国凶onp1田副ure，也闇醐岡田S皿pl剖

W悶∞Uoct国 at也e 回皿etimein 田mepl叫e 百回e 田awat置 SaI甲，leswere cx1r田岡DICby四国王皿

虹位置tionproc困問Ex出血d Cü，gI1S w剖 r世田国阻F司創価岨Il'OIl pov叫erusmgpu田 hyd拍車問酔S at 

635.C耐4hours，品目owmg白血曲。dofgr司1m包団旬阻晶H師団E由opro冊dure伽商品。i et al，目 (2011).

Th阻， me掴ure阻掴旬。.fAMS.14CW間同四国out. Ml町田'ver， ca晶岨血lblci曲如pe血曲四回血箇a1曲曲四国

0国 usmg曲wamountof匝回融d Cü，gI1S. R閉山 ofAMS.14C and carbon 戚曲.10 四面pem個surom胆飽 18

曲。wn担 Figure 5. The刊1u出 OfSl4C 血dSl3C 世田n也闇醐岡町S岨pl園 W悶 agr田明血血也emargin of 10" 

em>r. 
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