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AEL AMS Lab il iAIIE R LRI AR KEET » JBAREEARZRSENHIIE 0
(Advanced Research Complex, University of Ottawa) » ‘B &z 554 I HE— 2 1

AR FRETT HVE AL 2014 58 LS 2248 3 MV IR E 5 -
FARY A BRI AR e P A I L 22 &l SR nE IR /KCOBHE ~ VB EAE -
T HIBEE ) 5% 2 BRI O B U M R S R A P -

AREEER T Z R IR E SRR R P B R B s R R R T

BEIFGE - IS R AR 14 ~ 3129 ~ 57~ RIBMERES  BRm Ry
REAVE/K ~ HUROK ~ T3 ERREHRE | HIEERIRSESEA 3 MV I

EEEE ~ (REEE O T-PIMEE 1T ~ WRIEES] (Parr calorimeter) ~ &R AR SR A UYL
EAEE - EMEREOITERLE - SRR O RE R - BERSES
B ERHEE -

PR T DIZRVE B RS R F R Rk an A e B B (F SR - JHRET I 2 B A
s P TEF R ~ R ~ SURFEPRS(: > AR BUR R HER B M B
VBN USRI R AR - FHSE A TR (Bl U B 2R iRt
il e BISMIPFE N BACRUE I > REF KR ARRT U EER ISR S e & -

BRSET -
hnE 82 (Accelerated Mass Spectrometry ) ~ A 8{EE2(radiochemistry) ~ M
[E){17 Z (radioactive isotopes) - fij# 14 (carbon 14) ~ fft 129 (iodine 129) ~ 7R (tritium)

B &M RS (noble gases)
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BOMN SR 2 2 U L EE R B e SR - o AR i T AR S S5 SRR B
W% 2.1 F8l - BERACE A BRI ERER ER =T EH > iR REE
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FRFREURT A AR, - SRR - B 164y 12,000 0 H - 2019 4 6 HEKHE T
& AC4est ez 100 A - BIESE TR IR S M ~ SRR E
BEoMInE R 5EZ: &g (National Research Council Canada) JRMir 2 i It -

B REEAY EFANTLAEEA Carleton University and University of Ottawa » J&
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Argonne National Lab

PNNL (PHILAF)

TEXAS A&M University

Penn State University

University of Arizona

University of Hannover

DTU (FF2HT)

Oregon State University

University of Ottawa

Analytical Chemistry

Radiochemistry

Nuclear Science

Radiation Science

Radioecology

Radiochemistry

Radiochemistry

Radioisotope analysis
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FHTL 2019 4 2 HHUS R KZERER#EE ek (Letter of invitation) » 5 H JE
TN#E K %525 ETA (Electronic Travel authorization) -

BAZERIEREE » RERE A B RS - AREAF downtown
B E AR - BEREARFEREDTIERELY 20 7088 - HATRHERIREECRE A
B > FETIEREILEEKINEARERMER - 8 A8 45 ~ afFs!
B - BHUHAT=(E A AR IR R C B E & #E LR
MHEAAEER - HHEFEEEATEEBER - R e R R A T
{REAZE)R B B B [FH B2 o] LIAR B RCHY » INEEIIRRCHE R
Pt AR E 2 5 L A 2 e — (Y A - H BB B AR AT — (i 9e
KB B (ESR R BRHIRIEGE TR - SoRH AR el b2 RS M
B 0 B EE FE R R BT = AR -

RIITRE BAEAMUZE N TR
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8H30-8 H31H | ZmZ> &l [E1F% RIRMZE




(=) FTEEAE

1 InERE R
1.1 fnaE 28 0 FOE

AT AR F IR Rl o3 AT B P )i 223 44 Richard A. Muller» {1 1977
FIIIMIAEE Lawrence Berkeley Laboratory fieth PUINZERES T 347w 3 ~ B¢ 14
Fedfs 10 FnE 2 A% - FYERE Science AT BEEE - I AUAROS 5 T H
1 B2 R ARG S S ELM U PEAXTE 53 AT > AI7E 1980 4. Rochester University
and University of Toronto (Dr. Litherland) i/ %2 \ BARECZ 1R 228 B ROAL T
(MBS R » 5758077 #5225 (isobars) 4B 14/4 14 $i 26/§5% 26> B 129/17, 129
PR R RRE [Fir ZRAE MR AR P AT &R - 2010 4 2 1% » B A H(ETH,
Zurich)BH#aas /N 0.2-0.6 MV AMS 3 A7 (S & {E 7 m?) - #efd4s 1-3
MV L AMS( 53 RS (% 100-200 mP)fEis J B R AR - TEHI AMS 22
R PRI T B i o

H A 5 TR 2 53 2 90 DL_ETEFH RS 14 437 > 406 14 HYELE
e PRI Z0BHE - AR BB T80 7574 - AMS ST ERS R S (E
T 12T DT /KRS H B2 0.5 /0T 77 &M isotope ratios B /1A% 10" to 107

TIATHFET AT 1 (/N LA SERK ©
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ANALYZING =
MAGNET 12¢C- Composition of a
10N negative carbon beam
'DETECTOR MS 26~ 98.9%
e BC- 11%
.......... 18Cx 0.000 000 000 1 %
12CH,~ ~0.1%
BCH- ~0.001%
Negative 14N 0!
lon Source
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& 11ZCH3_ STRIPPER e
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molecules) ELECTROSTATIC
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12 SRS EERE

fR¥E 2013 45T - HATEERETAE 100 HiLL L AMS » &9 —F DL EER/IN
% AMS (0.2-1.0 MV) » FU552 — @i (1.0-3.0 MV) » F P05~ — @A
AMS(5.0-10.0 MV) » K IEHE/DITIFZEE AMS (14-25 MV) - HET AMS 543 1+
DL EFREEDR 14 S3AbH5T » BRI DRI E s =0 DR F 86 - FOR S B
FEEABETIRR - A BB R BE G 55 ) isobar detectors, F]HIfS: isotope
ratios -« HFiA 55 (BB MEXTE R & L. AMS ST &S T Rk E A
TLAEAZTE(SE 10 ~ Bk 14 ~ §i 26 ~ & 36 KAt 129)H] AMS it H & -

KA F 54 (cosmic ray) LA A H 4 14 K EA= itk 14 - ik 14 FTP R
14 &b ALY - KOCRE R Amith g - BT AT AR S E P HIRAE T
i 14 LIMGFTARREIRr 2 123107 BRI 14 8RR R R By B4 A1 iR RS
FERAEERE AN - —HAEREYIEC - S8R & uptake - (RIH3E
CHIARAEY R ET6R 14 S —(ERE e - Fr4 ' decay JT ALEEAE - (AL
nliE A E MR 14 HYJEE B0E isotope ratios ZRAEZ AYILISECZ AT -

AMS 1K REERAEE B » £EOKE VLT 97.3%  Fiffifh 2.1%
3T IKER P41 0.6% » A MBRET 2 BRI B (VAR SR 14 5387 - TR
SRR B - AR B AR I 2 B 129 R FHE RS - 3th T K i
BPEAZ AR B IR AL T /K SCERE (I 2 HIb 14 I8 0H T # R /K B AR T
EFTESRE R E/KE B EHIM /KSR B 129 ~ 5036 205 81 il Az AT
10 &% 100 EFATHIENHIH T KNG
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1.3 BREREINAE S EE RS
1977 ‘EHEIIE A %2 A Professor Ted Litherland 5 B[ 2 FH 1] ) FH

BRI ST 14 H R TEBE T(RAEFE P4 14 R gL > RIEAK
DR 14 ¥k 14 TSR T8 o FEEEER - Ted tHSE IR A IR E 5
FEOTITER T 1 14 DN R B Mt T 2 > 408 10~ $ 26 ~ 5,36 Jed 129 -
FE{ET% 30 4 - Professor Litherland A& 17 15K AMS FlE Ay Selle - I8
TREB 14 Rt 129 S AT R BRI HERE 25 S5
2008 NS AR BUR S 2 MRS R TE 1R R K EE R EERHAG T 8 2 INRE
SRR o IEURIF R R AMS R IITHRT 2 AIER » 5% AMS 3%
FEATLRREEREE ERE Advanced Research Complex (ARC) FEZRIA > Fyfel il
HVE AEEIE Y 3 HEMREHG MV)BBIIEE RS - SRATE MEE A £ 10 -
$i1 26 ~ 4,36 ~ fil1 236 fe it 129  ff & SiAfr(Low background level) » A2 R
FRIRLEE © U B AL RE TR BB B IR AT -

‘i\
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BT 2 4% AMS ST 0 4F ARC VUM B SE S AE SR B R B S B B
i ZE AU BT e

= o EFERE TR E L R A A FER S P R AL AR - &b
A% 2 s i 120 AR 3 Afr /KOs iR B e BRAERU R S ZERUT R AR (TR
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i 3 REJR TR R R - R 124 F > HEEELA 3 - BETH
T FE AR RIS B AR e N8BS » TE R RIREE T A 18T B G 4R B T 42
R S9N RsiXRE Rt SO S BN AL S € B 1950s-1960s i sl S IR i ik
BBt YT, » SRR T LA tritium units (TU) 2% 1 TU EZRTE 10°°
{ESFE 5P A —(EmE T - 7F 19508 KRR T 508 AT > muREAE B ARBR T 4E
2-8 TU » HURJEAE 1963 FiEF il - 2 1&g TER 12-15TU » fjh K
HR A RS AT DASE T HY & I KSR R AR » KSR R IR S AT S et TR ey
[ » PRI SRR 7K P R RS ] DA F i S B 7K SR S » 413 T /K R
/N 0.8 TU, HIFRREZH N /Ki=Z (sub modern water), 4ER%AE 1950s 7 Hij » 75
& 5-15 TU RAUERAFRAUK - Rt N /KRB AR 30 TU IR RH T /KA
IR /2 22 AF 1960-s1970s  FLA B R PR AR T 22t a] DUE T Y E it 7K
f#3 (recharge) A & K J@HYF(y » 404, 39 H] % 50-1000 4 - fifi¢ 14 %= 100-30,000
o

AEL AMS Lab jfE I a] 7 Mk in £ 2 R/Kig s £ » TR A EPREE A (Parr
calorimeter , Parr bomb) & M & # ¥ & & A &K Y # & W
Organically-bound-tritium (OBT) - A& iy & & 1) A R RE P T =3 (LSC) 211
HEEEEE - 2SR (mass spectrometric) 7= &M - AHR s B ER= EAIH]
LSC AREAmIEE - AR KR PR E K - AEL AMS Lab FofA 7Kk
R AER I ADRERE /KRR SE  — R AT 250 ZF KR ERRME 2 15 271
PR AR R 2 1TU -

FHR R FZE LR EF I ZEZA 3 AEL AMS Lab tFEC{H# | EH5&
(encapsulation) ik (ingrowth) s i » — e ARER &S BURE—(E H & £ —F 285k
EIMIPAR 3 1% » FIMRZ B E 2 151 RS RAHE L5 (Nobel Gases Helix split
flight tube)sR &M= 3 K2 4 » B ERAYR g =] 8 A s BERSHE [~ 7K E 5 (dating) f&¢
HERIEATT - AN E R E A ERBE R E & (USGS)ith MK EFERE -
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FIFH AMS Ao At ETAE T AR ERUE (2R 1 mg AYBS,  BEZRERI(H
HIRIE Ry 107 RETZ B — IR 5HE 100 55 > (KL AMS 15542 N EHE
stk EEEA THY T WX RE B o2 e B AT A A i - A PRSI RE A
an EABARE IR R TWABRAE KR > FERPK T SR TR ER - SURAE Bk
JE e R EALER(TIH) > Fed& B AMS SRR AT -

2.7 JKEE AR B R PR S5 i 2.8 KB R AR A B
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R 258 FE P E S S AT B 129 FIBHSE I > D, Kieser {E TR EIERZ (15
TESFER A MM ISR R SR SATR S . —RRERN 2013 i
s RILRRREERE 129 2 3 RACEELN - 55— 2014 4R35 S ok
VR 125 (B tracer » R EE(LIASRTEERIENRCE - ST RS 2 A KD
B 129 8 o EHESTHL 129 PSR ALRRRE S 308 - BTSSR A S
IZHETEBN AR FF IR EE T2 (Nuclear Fuel Reprocessing) £ ispiHa s i 129
S ERFENN > BEATE BRSSP 120 S AU S > (3
15 3% 7% (remote  areas) 34 7 B8 Rl /D WEHTSE o BRI At P42 il Sk 75 JE 480K
(Northwest Territory)[fif T3 5E 14 {EERAEHNBEER B85 /K K EE - Wit %55 KIE
it 129 7 0 (fallout) » 3 A4t B TOKBE TP 129 & B silis SOBET (S - #
i N By BN S A 2 i 129 IE I KR B i » AL R 129 2 F 3
AR

2014 HEEF AT E T BENE R S OIS S AR YTt 129 4y
BHREIT - 85— ORI S MR 125 fF Byt (tracer) » AILA 2-4 ST8z7A 1Y
§ 0 3% tracer B E LB AR & - A5 FHIEECR - EERIEHK
TRREE (SE: 40 A9 EERIREE - LU E S LH R So il S K R iy
(pyrohydrolysis)it 7t 2 » F MBS R R AERUE R RIEMIT 2 2 THE - 548
PR T B8R T BB B8R UR - A Nb JREASI AMS $EEE - DU
R ITIL 129 AR T8 B2 LUERE SRR R AMS SiTinsss
s IEREM: R AT SERE -

LIRS P A SR B (400-800 mL/min) R AR AR (B00°C ) R 4R 1
E/NEELL F > ARSI SL P R R [ YR - S E YR TTRE 70-90% > &M
P EAELIE 10 4
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Stainless steel vacuum  Quartz Wool ~10g Flowmeter

fitting
Spherical joint
Furnace Zone 2 Furnace Zone 1
\} A
) . vveveer  Oq (]
] [[Iw . a f0)
Spherical joint
Condenser Bubbler Trap (35mL) Copper Windings ~10g Sample Ground‘
0.4M NaOH - glass joint

0.02M NaHSO,

2.9 Bt 129 [EESHE o HTPABEE R E

2.10 H 129 [EFSHEE S MTAEER
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2. BREABNMEELEEREBIFATIK
BTN E EREREIF R AR RRE e > B - 24
B TR AN SIERE B = TAERT - — € 2/ 3 5E M (EER_E 5/l eRa 38
BER - EERARIERERETIF - AEEHE E2I0—(E 3 /NFHIRS

EREZ YIS ES -

2.1 R Kz a4k Worker Health and Safety Awareness
Za|l e — (4R _AYERAE A SRR RS /1 K PU(E modules 5K ESCRRA

SRR SEIE T E — RNESE - WA REGERUIN S R s TAF
FezemahaEtt - SR RIBE s g ia ik Ebs 2 o -

— BT T 4EZE KBS A OHSA (RESEIREE K227 %R) B HiREL A
TEHESIRE - RS TE AR EFTEKET - £ K2 (employer) » 525
Fui% (supervisor), JzfR(worker) = %A A FEHVE BB ARMERE = TIE
N BRAF IR S 2 IRRE N 8T ILAF - 5 = ARG ETA [F] 7] DU PLETRCE:
& A - 1F employer 73758 £ (1 i B B2 15T health and safety policies - 3Ifz
iz all of supervisors and workers %178 T &\ ST TAHEHFRE © Supervisors 5%
H5{ workers JEEEAF SERHY TIFRE - ST TIESRTHIEE - #HEEl A
T T BT R 22 2 RS © B f& workers f£ T{E5 T 2EE A R (2R
Fe 2z AR N (LA E RS BCEEE 4G supervisors > 338 48 AH 2 54K
Ji T TAE - ARETESELE unsafe BREE TA0F -

PETAGRIE M 4E AR R 5 RV E R #EA Fny LIRRE - YT
SEGNBEVENNESEGE  EE > B FErEEEmElR S L2 EE
FEEH A S R R R e e E o AV E KBRS E -
HIRANEES » BRI E(EEEE BE worker BT T S g THYEIE - Bt
R T R P22 LA E A B B s A W A 1 25 B I 2R 28 R Z 5 e R 2 31 4
n] DA A (L B B e AR IS 2Ry B i A IR 45 IR IE MR PREE S (15 2 & I

16



AL A S R IR 0 2 m) s = R B 2R 7B B = manager  Jz supervisors H#8
Preg B TIREERSS 5 E - B OIZIER A non-toxic {BE2SnHI(T toxic {b&2ayn - B3
HAE] non-toxic {BE2 i » A LAER A engineering controls™ SRR & T.f& & &
b > — B B Wi D7 0E T AR S o P M B (E B 5 5% (personal
protective equipment)fF# (K EfEEE -

SN BRI - KA e &Y E % 4 T-fill (Safety Data
Sheet) - iZ BLRIFZBERT SE P AR ST T2 B3I S0 S22 L « % AR 5%
workers SR {EEE ~ T B IR E £ R o ELRTHE A S S > —3E
HERA RN G E SR EREN RO LLE CREHEAY  E#REF] lab manager
Bz supervisors RIIT] » 41/ N CofRF B RE S ST 5 (EE A S Beiet e /R S s
BT SR B R RS BB A BERE - R DU S e A BRI JE b i E L
= - BAMERSIREGREA NZES - KKFIREEDR call Protection office/

5411 - BANEAEATAER » AldT 911 » S EREET M EES -

University of Ottawa

This certifies that

Feng-Chi Timothy Chang

has completed the following workshop

Worker Health and Safety Awareness

Office of Risk Management

Friday June 7,2019 M
m
/i
), [‘, Vo /g w oN O ——ox
Associate Vice-President, Human Resources u (,)ttz.“’va

2.13 (R R LR ae S
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2.2 TEGFrAEYHEERIIG WHMIS 2015

Workplace Hazardous Materials Information System (WHMIS) 2 & K#HE A
EEBLR ~ BB YVE L2 E R YIE (SDS)FE A & (i A FY/E En
AVEER - (EHEEENATWEELR - BB E RN — SR AE
Pt ? P ME % 2010] E e ORaE ? B ToiR BRI e 2 PR AL TR T B PR 4 ] DUAUAS:
SDS?HEZE -

HER] WHMIS FYEDRFTRE LT (#2088 - #5811 - i SDS FSHUS
KRS AZFYE - U. of Ottawa ZRFrAHY 8 TAER 48 TIFAY N EN5E K
WHMIS gl|%f - [E5HY WHMIS % employer ~ supervisor 2 worker B3 545 EAR
[ERYEESK > DT A WHMIS & 3R A 2 4454 » SDS ~ Hazard Group ~ Class ~
Category ~ Engineering Control 5z PPE - Hazard Group 4358 0] 47 R 3 vk ~ @R
M RFRETA & - Category AR 7By REREA FRERE - B v \IIE
EIEEHELE - PPE (& A& H Y Ry lFE(E worker 5 ZHRFE > A{LEPE L
WEE o

SDS Ef—(ERlGrp £ RS A FYE E i T AR HRZ A i &G
I S Z sk an s Ve - YU BV E - R R B S | R B IE P e i -
T—{EEMmAY SDS 45 16 sections > fi£55 1 T 1D F55 16 THELMEER - 2241
e 0 SDS 5 2 THEAEME 1D BUllVEEEFEE - BRERA - BA IR
W5 - KRR R RIIREE 18 M2 2 > SDS 56 6 THAIGBING T 2R E » &
8 THIRE BRI R N 2550738 - 56 10 THRRE B IEN: - 255 11 THEYS
Al > Ttk - BORIREEIRGE > 5 I3HERESEE -

Pictograms J& % — 52 & /P P iAUsES A E VY E T B s < i > RER > Z [
A — 4L EZEPAEN - S AGEIEI R ra% A EYVE B 2k - Akt
soEEett - BASWERTEE A A RA —EEEt > AlRERER L
pictograms [ff{£ L[] © WHMIS 55—{lH LR (Labels) - BURA BLiERG AT
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HEAIAE T (supplier labels) - 15T H CAE T {E&Fr(workplace labels)#4{E R AL
AYEET » B AE B B % (laboratory labels) NHYE S = i50R K a8/ VY 100 Z 71
i E 2R o fLER A EYE E IR R R e 0 (L ID - fLIER ID -
HEYVE pictograms ~ L& - A ERHEMI K SDS &K} o TIEST N ENE
SRR Ryl > B2/ N 100 ZFt 2 AERRAINE TR E M 1D BIT] - 55—I5
IR EBEAEYENSRER WA EYEAE - £ —XINAFE
YV 2 BERE - Bes ANEEH - EE SRR R IR R -
RENEIIESMBSEREEHEZBE A REE A - B89/

Workers Health and Safety Awareness &—7H&fY o

University of Ottawa

This certifies that

Feng-Chi Timothy Chang
has completed the following workshop

Workplace Hazardous Materials Information System (WHMIS 2015) - for laboratory workers

Office of Risk Management

Friday June 7, 2019 M
il
/
£ v ]g woN o
r
Associate Vice-President, Human Resources u ()ttél‘rV&l

214 TARSAESYEER GRS

19



2.3 Lab safety training workshop

D BRI BT R  _LEHERTE U, of Ottawa BEEE[TILIE » N
BHERIATIRITELR FERIE N AR » R4 LaRiE L RS A B RAIRSR K TS
BARTERAR SRR T R e R RIS SRR A N R RRE F R LA
& SER—IREEE /NS  BEHEE N AR AR - AR R AT R TR
THAR FERIZHR Ry (R BT A N N GRS H - SEah e R 22 R
Rt B EREATER - Feliemsa -

University of Ottawa

This certifies that

Feng-Chi Timothy Chang

has completed the following workshop

Lab Safety Training

Office of Risk Management

Tuesday June 11,2019 N\
fmi
./g
), Z Vio / wu oN O ——
ra
Associate Vice-President, Human Resources u Ottd\'Vd

2.15 T2y Sim s E
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3.4 Agreement and Code of Conduct
ek EAEISRERIE 1% - HEF—REAEETERE L2 HAMHEENRE -

EIRFAE T B E T o] se AR E s - BRI E SR ESF 8 NBLTH
o A HEATRE T/F -
Last modified: January 21, 2016. (WA)

GEOSCIENCE LABORATORIES - AGREEMENT & CODE OF CONDUCT
= S R LADVURATURIES - AGREEMENT & CODE OF CONDUCT

To be granted access the Geoscience Laboratories, you must agree to the conditions set forward in this agreement. By
signing this document, you agree to abide by the following rules and accept the risks and responsibilities that
accompany the use of a scientific laboratory.

FACILITIES SHARING:

1. The Geoscience Labs are designed as an open concept space to foster the sharing of ideas and expertise, and to learn about
laboratory facilities that you may not necessarily be working in. However, equipment, tools and supplies are designated for
use in their individual lab units only. Only work in rooms and use equipment which you have been given prior approval and
training by the area manager. Always ask a technician/lab manager/professor before borrowing anything - this includes small
things like scissors or beakers. Each lab has a colour code identifying specific tools belonging to that lab:

Lab - Lab - Lab —
Manager/Tech (Colour code) il ger/Tech (Colour code) o Manager/Tech (Colour code) Rt
Radiocarbon - 447- | Radiohalide - Purple 444 Actinide — Red 4“2
(G. St-Jean, C. Crann, S. Mursecli) 448 (M. Wilk) J. Comett

- - 8 . | General Geochemistry -
D. Fortin - 438D | T. Al - Black 438C |\ Desitva, P. Zhang, S. Mohanty 438C

: ] f 438A | ICP - Silver

K. Hattori - Pink 438B | J. O’Neil, D. Schneider - Blue 435D | (N. DeSilva, P. Zhang, S. Mohanty 435
Noble Gas & Tritium - 428 IS‘lfp‘lf‘lsolope - Orange 426 Electron Microprobe/SEM 152

G. St-Jean, M. Wilk)

d, Abdi, Wickham, Klassen) (G. Poirier)

2.16 E=TRHEEE
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3. AMS IR Rim R

3.10 14
5 14 FRansr T/ AEL AMS Lab siffr EHEFS - HE 2R EERA IR

RV ERE 72 90 DLESIT TIFEIRAEIHhR 14 £ih > AIRTFTE00
B RRERATAR 14 Beantiify - TSR SRS RO A EAERE - AEL AMS
Lab R[5 ATIEIES ~ ZKER R me T bk 14 -
EBG A AT B AV A BERE » W TER B R T AT E L
el > BERL BRI R A Ryis N2 L
{EE2T7 78 AT FI ] acid-alkali-acid (AAA)777AH Ju DL HCHA BRI (£ &) -
LU NaOH EfRIEERE  fe (& F 2L HCI dritig anill RERaAE th A 2 — S bhx-
e EfE URFE Milli Q water J&57t -
mY BRI ABRER - Rk 2 REZR R DU A R — A bk -

e IR SRS RBR _S(ERZBRIEIREOT R G E - BT A
(LB FRE LA AR M 2 (Labview)BICRG - SRR ~ B e fed f: -
SRR S A TR B b ]I AR B 85%MERE RS IE - oAb

whRER o HAg 2 A ERA R R LR B BR SR S i BR SR A ) S b — %
fehg > MECRZEIS L A bh% - Fl& ] gL (silver cobaltous) 5 FREfT ke b 25
T -

FREsRAR ik 14 S e A SR SR - FF DARUBES i PR e sh e
K ERRBEETENC ultra-zero BRYEZ=SRIABE(975°C R A (L) - AR S (BRIt
DB 8 - —S(bhRiEESE LI E 300°CIRE N AE(LE Abbk - &E&H
FfE L (silver cobaltous) ZX[FRufT Kz b 221847 -
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2.17 Bz 14 Fiupa FRAL EE

2.18 &lifthix 14 SAAGH I E T
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2.20 EJF1RHY QSR
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3.2 Hft 129

HRETAEL AMS Lab 7KEERijpEIE BIHFSOPs » 2% F A £ 3£ *# L os Alamos

National Laboratory (J. Kleinberg and G. Cowan) i JI PAELL » SRR 1705 HE R Z A
(LB =D FIE L AR SRR DL HEAE B0 () (L ER B 2 8 R ik
WYL -

7.

8.

9.

{e7Kigk o BT 22 R B R0 D B S 224 T
HUH & 7KB&) 100-200 =71 » DUBEIRFIER(EE pH &95 1 24 -
Pz AR s R < 5 (0.01M)sisg /K sk o 2 B [ e i 1 (1) -
&y 1-2 257 2 ik (Nal)s B E Ryl 2 carrier 1% - ¥55) shake £/Nif{% -
AP 16 /NRFLLE -
TR BN - 0 15 ZFHECEE » I10.1-0.3 ZFFunti iz 5#9(6M NaNO2)&
BB > KK Z B A B Rt oy 1(12) > BERFERIE T DABR S T RIRR (R ()50
AWAHIECHET © IS BESTR AL RS O EY) > RTATRER LU N
{EFAN - pH RIEZE 1 PUF > Ai— PR it R @A 5 > BU2/KiREk
Bt aChisTEY) > B 1R Re AR A S B 5 1 BBy T AR IE e -
WERIE CREEl 7T PRE KA ER O3 B LA 2 (i 10 Z2FH1E Che A U Al e b e i oy 1
BIFA AR RERA H 22K -
& 50 ZF1 (B ) IO B AR R A IIA 10 Z7HE4K
0.1-0.3 ZJtZ sahfiFE F 3R > shake ARFEEILCHHANT
AL 7 ZER R N AR B — K
B R THEYIEMOT R 20 Z2F1/KEE -
AR 0.1 2T LLARR " SA(bh -

10. FIAIBHEESR (0.1IM AgNOg)ER i1~ K2 fEAE Bl BRI (B2 HiR) > B

s R R A R E K -

11. B0 K 60 FEEES o

25



12. HLIRIUBCR & B Ie(Nb) Rz st ie it AMS s -
13. FUEAR S REATEGEE (ICP MS)& e mL 127 YIRS » T IER BT s 8 o) D e il
129 Bbft 127 ZFEH -

AR DB ELRCIEE (iodine target) S0 BRHESA T

1. Az EHE(Nb); A

2. HEESREL Nb SR &4 - Skl e EsR DR EslE N

3. %% AMS target preparation kit » fRHECEL LAY AREAHEE target A FH RJEE
R

4. REFEFATHBR ST B target o

5. B1 AMS base MEHFE% - B S (wheel) 8 (EUH]

[ 2.21 Ht 129 /KAEAE HXUi AUt
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2.22 1l 129 ZEHVAERE L 1A
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KIMTECH

2.23 1l 129 fiAVE S A A B E

2.24 Bt 129 JNEVE S RN LK

28



3.3 Nobel gases
AEL AMS Lab {72 Hj RS » 15 IREE ~ “K[E] noble gases %%

B RR FEFEd] - FEFENCE 5% (Thermo Fisher Scientific Noble Gases Mass
spectrometers, the Helix Split Flight Tube and Helix Multi Collector) s BRI T K
B RZ (peak  jumping) 5% ity 2 73 #f7 5 14 58 & (helium, neon, argon, krypton, and
Xeon) e
TR i R AT E A e 0 o S/ KER e TE Ty
%7K (aquitard) KA 77K g (aquiclude) o5 47 > FrpfLIE/K 2 MRS isotope
ratios ZREZMEIRETE G E S 1E RIS IEEEEEY) repository  ~ PRESHE
HRE R S RN R A S ERISE - (140 helium 4 2§31 0% alpha decay HYEY) » 1£
EIPA H & St A ISR > BN porewater EAAE helium 4 TR HIEY
TELE (geochronometer) T B M H i AR E M2 helium = 2 L (diffusity) »
T HEM R PR E R R 2K T o A0EEU SR SR porewater helium g
HIREIEE] A T modern helium (948
BEA MO AR WCER Y KR T OREFIE M SRR A BRI - Tl TSR
KM SR B PR ] RELEEL A R ffo S R EE B - (R R A A B ey PR st
NKEGE T poreware B > EEREAI T A HIEMRG S & - H TR TRENY
JRRE AU BAE i /KR AR T T s iRaE T Rae - RS PR T
WAVBRE SR80 ~ T /KAERL head space BIUE HUBE (& 38 ilmE 7 A EEFTEL -
HRE 5 R noble gases BRAE koA Ry SH o HY BLALE University of

Michigan, Ann Arbor &z National Australia University, Canberra.
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2.26 T RER TR PR E
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INNOVATIONCA |
e T e v

— ENIYES
2.28 T RAR TR T E R
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3

4 TR
HATAEL AMS Lab | FHRARPIRG T 85as KB SRR » 2K PRI R
R > EERAUREREEREEHER RIR IR 2 3% Dr. lan D. ClarkE[X T -

Lh AT R B E P B RO ROREA T

=

ST KR RETE 250 ZTHDA I

MR KB NEBR O R R RS E
EMELEEE<10u

HIF resin BEHZEREAZ PR ions R EEREEEE 2 100
HE T ER AR KR &Y — (G TR IR ]

I3 PN ARSI N S P =R [l

ek 10-15 Z71275/KEx for LSC J3fr(— G F51H0)

A SELE TR(OBT) & FI FIAEE L - Parr calorimeter , Parr bomb - H{7#
SEHRARE L - BRI RERIERIR B EE T IE  F RSN
AT A RE I SZ N M5 AR i+ B AR R = B PAER SR ABRRARRE K - (AR
nn A YIS PR AR R CO2 f H20 - FfE HoO /2 BE R RE/KINEE » 7o B
*H & & > AELAMS Lab SHIEIRE 53 OBT SEATEERIT » SEIITEERS

ISEEESE B S P Ti

2.29 S A ERS R
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2.30 &MY IE SRR AR BE 2.31 {RAEE KRR IR
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3.5 §ft 135
AEL AMS Lab #fEH] AMS ZREHIHE 135 » i 135 ~FEHREE 2.3

HH#EE - A radio counting FffrEM - H AT EZ AR RIEE L FHEIREE
EEE(TIMS)ZE 31 » AEL AMS Lab S5—ZXE M AMS Biffa 228 - SR RUE
A B isobar separator of anion #51i7 52 AMS #E{ERA-a2E(L -

1993 A= e AR 56— 3R T AT TIMS JAlSERR 6 135 K
fiE4 Cs135/Cs137 ratios A ZE AN EE - % Bl AT 1 7% sediment 13
135 BfREH 133 L& » Kot 137 Bidpf 135 AYELE » S5FRACH 30 4E1% » # 137
B 135 EEENE 1960 FEHIERERE A E0F s 1 EfF 2 0.5 /o4 NIt &
PR 2020 Rz LA & FIEE 0.25 7o » A S 135 Bigf 137 ZER(E - w[fER
PRt e AR IR R G B RE T 3R [EAM R ETR S REEEE 1T 1 1996
F R THA T FELAENAA)RE S 135 - A aE7E DS REsGE T HIE -
HAMAPAT$E[F (7 2RI AT RE & $ 135 Y -

2012-2017 R » EFREE ZFIH TIMS ~ Cs135/Cs137 ratios i fic & #22
4st T B > HESH nuclear industrial accidents or radiowaste storage 5445 ~ J59L
BRORMESTE - A EEs TR gl A At 135 Bl 137 S3 Sy 6.58% K
6.22% (fission yield rates) - [fj A~ [E] Sz FE M bE . U5 i gt 135 Bl 137 ChL{E X2 -
PRI ER 5 P 32 TA LGB AR Ry B HEBUN M 5 39RO S &A% » 1F 2011 £ 3 HH
KBS L LEREINERIR - BETE 134 ~ 136 K 137 [Ffr R ZH
A o {HASE 134 SEEH 2.06 4F - $f 136 % 13.2 K » RILEFEI7E N B
AR AR L P 8 135 Eigf 137 2 PL{E BS54 -

HAT7E N EFF triple-quadrupole EfERE & BATE RE FER o £ MI3E 135
TR RS 5 X BB T RN R R R R P M B S A
[EIREAE SR (e N 2 B s - 50866 135 Balgfn 137 LHAE KOG & E SE B8
AR TS AR ~ BRI B RVE S » SO lla sm B e B s 2

PRAVELS - AR S EEIE SRR S B R S E R - 55— (6% 220
34
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fEIRIZE - BIfEg 135 a2 RAE 2.3 | E4E » (25 137 AHEHER 30 F£/545
52RO BT A% % - RS BIFHR R SR L EEE 2 A EEN
HiE - BAA A e EC AR E BRI SR - IR RS B At
AR PeRE A8 239 Bt 240 Lh{E - EEAEIEHIESE - RS HRiT E pifE
BEEREINEBR BN L BIE T » DU E BRI G A 5 44
EE 0

AEL AMS Lab #fEFH AMS AN E#E 135 Ayl » 2014 -2 FiFl
AMS ZEMIEE 135 AVAE RN SR - FREZFEREPE 135 A& -
#6135 Biff 133 PL{E HAeEMF] 10 AY& 7 7 > BEREREHHY 10 Ay& 12
K7 > INBLA AR isobar separator for anion (ISA)RCMT A AR ft i #H 2 T -
S MR PR E e R B T2 e — s SR SRRy 48 - (0 A 8 m R s
BFE R AL - R (LR KERAVRERR IR s &SRR LR K T 87
9 10 #Y 5 ZKITHHEAE 25% VM EHIENFIL T - H TR AR 2 PRI $2E
A 7 P2l SomiE AMS Z 300 SREGHE IR T o T e B4y L7 1y 10 & 9 X5
A B (A5 135 B 133 FYEL{E B TIMS Bfrae JItHE -
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2.32 Syt 135 {LER S IE S BiES i
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4. AMS IE R 4R
4.1 #Efx

B[ AE AL ELEEA%  (carousel) with 200 samples

2.33 AMS [EIf 3 TS 2.34 AMS B Sn TR ok
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2.35 RSB EE TR IRE 1 2.36 A SEEE TR IR E 2

4.2 N#E#fE (Medium current 750pA > 3.0 MV)

2.37 AMS J#EfE
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2.38 AMS S BREE [IL45 K 4R 4% 5%

2.39 AMS SFe 4@ &%
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4.3 73R I a Wl

55 1 - 54°, p=469 mm spherical (] /7 (31300 I 5 — (B T-R)

2B 2 JBE  65°, p=1700 mm cylindrical

2.40 AMS e frEs AL
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4.4 W5 oA TR R

2 1 1 120°, p=455 mm mass energy product 12 MeV-AMU (low energy and
injection)
5 2 £ 1 90°, p=2000 mm mass energy product 351 MeV-AMU (high energy and

analyzing)

2.41 AMS W35 es 2.42 AMS 55 MTes 2 AR K

4



4.5 Detector

HAEEHEE T HTER (gas ionization detector)

243 AMS EREHEE T Hras (IR 244 AMS SREREE T T Es IR

42



5. ARC BEitEEER=
ARC 4 fE %= [EHFHE Geochemistry 3 Eba= » HPEREESITE

i == RUERE S B LEE R (ICP-OES) ~ FUER & ST E L F (ICP-MS) K 85 &
F|eih(Laser ablation)Fiiz s ff - FEM M E(LEFRRER LR o » Hep
ICP-MS E{754 Agilent 7700 (J£FC laser ablation)~ Agilent 8800 (Triple quadpoles
FAERC HENER £:4%) & Thermo Element XR (Zf#4f7/%)

ARC E B TE e i Dr. De Silva &85 EE Mz 2Rt B AT
1> WA e TR 2B RIS Bh B B TAF - a2 E s E = o
FRERMLZE > GE5# Dr. De Silva 24 i FFE s bt 129 FURETE -
iz B pi o s aiait 129 L AMS SR B2 TR 0 st 127 w1
ICP-MS - it 125 HIJF§ gamma counting 522 - 252 ICP-MS 43HTA R 129
PRIERS 52 [FI{ir 258 127 (abundancy) 2l 129 7 10" 5L | > HFRALEE AR
SR EE 129 FEZREAHE - HILH ICP-MS A7t 129 B background
level & RME Lo Bt e - EE TR i E & &2 2l 129 15 - Z0]
LI=% 8 FH high resolution ICP-MS 273 Afraras, - B R 2 & 2 A & 129
eI -

R Eka/ |

2.45 Agilent 8800 ICP-MS IEH]
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Photon-machines

|NN°VA’TION.CA

FoRaeaon " | FoNRso cAceine

2.47 HFE ICP-MS 2 85 5 R G B 5
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6. Chalker River Canadian Nuclear Laboratory
Chalker River Canadian Nuclear Laboratory (CNL) » fi7 /A& K EEDE AEE

BAETT 190 A H - gt EAEE R EE S i 3,700 A - ERHIITESEREE
KRB ESREATE2E > MREEFEEERESEE W ER
ST FIR LA FTIZ BB 7T SR & T - By HR AR R (CREEZ B =H
HE—F5 © CNL WS SR BE e 4 ~ BT IR ~ (B ~ BRI SORUSHRETR
HE - [z &IV 2R S et S B Al B = BRI R BB T S e
f& National Research Universal (NRU) - NRU 7% 1957 4FFH 44 Ei#H B £l 2018 F4F
& ElEtany FE H R EZ e RS M E R EEY) - fREt AT
THIERER ST B $ A CANDU® reactor stations  #HIBH T4 KAl 44 -
NRU Frig ey 15 nl 22 57 5 e SUE R ARt E2 Z 22 R I R A A -
IRZ TR 2018 £ 3 H 31 HZ2(EHH AT R N IE IR RE (safe
shutdown state followed by storage and surveillance) - 7HzT 2028 FEFAIEHEI TR
TAF

Chalker river CNL 1 & 2 BLf% AE FUSARRBANY B B = foa i IS B2 T
HEEGEZEMNTFTFT A ThEE A 2 WS - BB L I B i = B
FRAE B = A o SR BB = (Analysis Chemistry Laboratory, ACL) K52 L5,
‘& k525 (Contamination Chemistry Laboratory, CCL) -

ACL FFEMEE T AL BRAR LA BN IS R BUM X B 7E 85 e

BT R T R ot B EsRE i EE S 2 e A0

JBUAUKER Bt N 7KBg L > ACL A RE T BRI S & Bk AL o0 » B S A
B H A B B o S AR THY GRS AR o il S i [F] A 22 0 47 -

£ ACL 1R LSR5 7r4H (radiochemical analysis group) £ 5 (L5257
FOBEACERIIATT » BBl 5 S HM o0 2 EE DA, ~ ik 14 ~ 5 60 ~ #1F 90 ~ $% 95 »
Bt 137 Ji 241 55 o [E{irR 54l (isotopes analysis group) k2t R AT o4l

(multi-elements analysis group)#l] /& s firsh T &G Z ~ 2L 5 (fission
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gases) ~ i 5 i ~ EHBBPMEITRINT - BB RBZINE > G2 RIREE

L

i uTn

ACL Hh—{E B EY)pE B Rt 7y 4H (waste processing technology group)#s
B M BE SRR RS AT » F3BhE R Chalker River laboratories 52 CANDU®
stations FEA: U ERSEEY) © H AT Sy 4HIEAESYT—TH CANDU® FiT L7 2 i
HIEBHIR R RS -

I E 5 AR E = (CCL)E B R eSS BN B e T R T &
T RLSERS AR BHE R 7 SR AE VU B > BT BRI P AYTT s
PSP EAELLE T 1979 FRE =HBXERELRA 7 ARSI - CCLH
B == I BB RS ~ R ~ ZEEUS A CRAEE s 6 S G RESE ) - BRse s
BRI 2 (i E a > FIAKAE SRR TR AR B R SR S S B E RS R i 2
P IR R P SR R e T BB BRI - SRS RS R BT R R
o EHIE I I E TN S B RS % - A 2%/ DG M & S & SRR i

B o
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= 0F
(—) IEREEBEET T AELAMS Lab &G 1 R FRHUR A R - i 129
Kl 14 HIRIPEHE K A > fE TSR (noble gases) 73 ff ~ HUE(EERENAEH

B = R AT BLNE/K S~ #VE S REVIER SRS AR BT e N B E i

BT A A 4 4 B H T 494 50 & 300 BT & -
BB RIS 207 2013 FE5ERRIT HVE AHE#LE 1 MV fTEE L -
HIRSEERC ERENTTHR 14 5347 > FEESI AT 129 J & 36 SERGT AL TE -
ZAIEIREE HVE AEEE IMV IS L - L AfiE AR 2019 4775
FEAR[E RIS ) detectors » TLEL (R 14 DAYMITICET PEAL FEANS, 10 ~ $5 26
Fetft 129 % © LA HVE AEJRE4E 0.3 MV fIEREEE - BReeES]
B1 1 MV HRE RS E e ST A E R H AR KR A E 8
Z A g BUERGRTAEZE 0.2 MV INEVE S E8(E R o i 14 2 A -

(=) ®BRESZE_RKEREH N AR - &) - BAKE 2R
o RRIERE RS2SR BRAERZ 3 MV S BRESN > SR,
PR E SAEERACS AN B - SR EEREE TR  BAEEH
P AR BRI VT R« AR ST BN E R R L T BT - AEL AMS Lab
Hi 6 I 2 TIE A BN SR TEE IR AR S
= 20 TR AR iR -

(M) NEZEE_AEL AMS Lab 2k A E3F 14 {7 - 5 irA M58 - FiTE
30-70 5% » THAEME RETEIITEY - Hig N B RiE e LR -
FHSTT 30-50 % » TAENA R E B B AR AR TAF 5 BB 22 ln
R T RIZAEYEE ~ (BER -~ AKCOHE RIREE TAR - PI935 /)N
i - i CHHT RIS EEE O T - ERE2RA R ARRESF

47



SEAEE - EFEAARBER G LRITITE KiEEE -
(7u) AR H_EERE NG PEZ > ISR EZE R > FERE
G~ ZEE SR > EEECA SRR (T B AV ERR T -
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g~ EREH

(—) IIEVE LR E M SR & - FTNE R B S - Bl 120 K5 36 5
TS PERZAERR TS5 (U Rdiesh - R RS E N AMS
Lab 7>fEiE

(=) PG 129 K& 36 it - fReHha ERa HEERELGR - N E
2 e RO R E R R PR O > TSR YR RS b 129 534 > H A
I M & A L B (ICP-MS)Bgaa s A i e It -

(=) AT SR s & R KRRV~ R IR 5y
AT~ AR B AL IR 5 Bl i B BE AR - ER e E
AR E -

(PU) RARHERERFT RERA: AR FE N B 2 Ry BAE  FESRI A AT RS T A

il
D>
il
il

N
e
=
=
iisy;
\a
&l
2
I
i
=]
X
&
&
>
pil
-+
an
=
i
3
5

AT E E R AR TR IRy I ATHH 108 FEHIEEHSENERD ~ 1%
KB AHEAEL AEL AMS Lab Director Dr. Kieser K Lab E/{— A E B AR 3209
P~ B MERRFEPHAHE IR 453 AR EE AR T
TED¥E -
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T~ 2FER K AELAMS Lab & EEpl

1. https://www.ams.uottawa.ca/

2. The Andre E. Lalonde AMS Laboratory — The new accelerator mass spectrometry
facility at the University of Ottawa, Kieser et al., 2015

3. Progress in isotope analysis at ultra-trace level by AMS, Walter Kutschera, 2005

4. Applications of accelerator mass spectrometryWalter, Walter Kutschera, 2013

5. Accelerator mass spectrometry: state of the art and perspectives, Walter Kutschera,
2016
Ultrasensitive mass spectrometry with accelerators, A. E. Litherland, 1980
Extraction of **I and **l via combustion from organic rich samples using 1251 as
a quantitative tracer, Matthew N. Herod et al., 2014

8. ®Idispersion and sources in Northwest Canada, Matthew N. Herod et al., 2013

9. First detection of fallout Cs-135 and potential applications of **’Cs/**Cs ratios,
Leeetal., 1993

10. Determination of 135Cs by neutron activation analysis, Chao et al., 1996

11. Preliminary evaluation of **Cs/**’Cs as a forensic tool for identifying source of
radioactive contamination, Taylor et al., 2008

12. **Cs/"’Cs Isotopic Ratio as a New Tracer of Radiocesium Released from the
Fukushima Nuclear Accident, Zheng et al., 2014

13. B'Cs Activities and **Cs/**'Cs Isotopic Ratios from Soils at Idaho National
Laboratory: A Case Study for Contaminant Source Attribution in the Vicinity of
Nuclear Facilities, Snow et al., 2015

14. Measurement of radioactive caesium isotopes by accelerator mass spectrometry,
Cole Macdonald, 2015

15. Tritium dynamics in soils and plants grown under three irrigationregimes at a
tritium processing facility in Canada, Mihok et al., 2016

16. Age Dating Groundwater, William E. Motzer

17. An absorption method for extraction and characterization of porewater from
low-permeability rocks using cellulosic sheets, Celejewski et al., 2014

18. Measurement of CI": Br™ Ratios in the Porewater of Clay Rich Rocks A
Comparison of the Crush and Leach and the Paper Absorption Methods,
Celejewski et al., 2018

19. Paleozoic-aged brine and authigenic helium preserved in an Ordovician shale
aquiclude, Clark et al., 2013

20. Constraining groundwater flow in the glacial drift and saginaw aquifers in the
Michigan Basin through helium concentrations and isotopic ratios, Wen et al.,
2016

50


https://www.ams.uottawa.ca/

L—
%@ A.E. Lalonde AMS Laboratory

'( ‘W Canadian centre for AMS and environmental radienuclide research
=

uOttawa

April 16,2019

Name
Affiliation
Address
Town, Prov
Postal Code
Country
email

RE: Radiocarbon analysis results, Project title
Dear name,

We are pleased to provide radiocarbon analysis results for the 17 samples received February 7, 2019. There
were 110 issues during sample processing to report of.

The preparators for your samples were Carley Crann and Carolyn Dziawa, and the AMS analysts were Dr. Xiao-
Lei Zhao and Carley Crann. If you have specific questions about the analyses or calibration, please direct them
to ccrann(@uottawa.ca. If this data is used in publication or for a graduate thesis, we would appreciate a copy of
the abstract for our records. In the interest of future researchers, we encourage you to take the time to submit
your radiocarbon results to either the Canadian Archaeological Radiocarbon Database (CARD), or to the
Neotoma Paleoecology Database.

Thank you for choosing the André E. Lalonde AMS Laboratory. We look forward to working with you again.

Table 1. Radiocarbon results. Calibration was performed using OxCal v4.3 (Bronk Ramsey, 2009) and the IntCall3 calibration
curve (Reimer et al.. 2013). Material codes are described in Crann et al. (2017).

LabID Submitter ID Material IE“{:(tie HCyBP = FlC = cal BP
UOC-8893 1001 Collagen D 204 30 0.9641 0.0036
UOC-8804 1092 Collagen D 1058 30 0.8766 0.0033
UOC-8895 1004 Collagen D 1556 30 0.8232 0.0031
UOC-8896 1095 Collagen D 235 30 09712 0.0036
UOC-8897 1096 Collagen D 255 30 09688 0.0036
UOC-8898 1007 Collagen D 237 30 0.9710 0.0036
UOC-gso0 1098 Collagen D 211 30 0.9741 0.0036
UOC-8200 1009 Collagen D 117 30 0.8644 0.0032
UOC-8901 1100 Collagen D 220 30 0.9730 0.0036
UOC-8902 1101 Collagen D 1132 30 0.8685 0.0032
UOC-8903 1102 Collagen D 1131 30 0.8687 0.0032
UOC-8904 1104 Collagen D 158 30 0.9805 0.0037
UOC-8905 1108 Collagen D 1586 30 0.8200 0.0031
UOC-8906 1109 Collagen D 280 30 0.9657 0.0036
UOC-8907 1110 Collagen D 1908 30 0.7885 0.0029
UOC-8908° BLANK-1 Collagen D 49500 540 0.0021 0.0001 n'a
UOC-8000 0520-1 Collagen D 3477 30 0.6487 0.0024 n'a
Process Blank

TSeuss Effect
®Non-finite age - F**C less than process blank (XXX X3XX *C yr BP)
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ﬁh The André E. Lalonde AMS Laboratory

Radiohalides Laboratory

University of Ottawa. Advanced Research Complex Phone: 613-562-5800 (7314)
w W 25 Templeton St Liam. Kieser{@uOttawa.ca

Ottawa, ON KIN 6N5 Canada Web site: www.ams.uottawa.ca

Todine 129 Analysis Report

Samples submitted by: Date: MM-DD-YYYY
Client Name

Address

Phone

Email

_Analysis Results: Water sample
_ P i Miass of 12/ Ratio Measured ¥ Concentration
Uofo | Submitters | Weightof | Comcentration) & . 107" (x10° atoms/g)
Water Used | Measured }
Number Sample I D © (©pb) A Carrier
Added (mg)| g, | Stamdad | .| Standard

Deviation Deviation
UOH- Sample A 201.16 62 1.76 88 04 368E-03 | 148E-04
UOH- Sample B 201.64 2 197 05 01 247E-04 | 3.62E-05
UOH- Sample C 200.14 743 2732 328 08 1.84E-02 |422E-04
UOH- Sample D 202.55 58477 N/A 10.6 02 294E-02 | 6.92E-04

Notes:
12 17 1 Ratio Measured includes both sample and carrier added

Remarks:

The errors represent 68.3% confidence limits, based on 1 measurement each. These measurements
were normalized with respect to the ISO-611 reference material for which b ol (5.72 0.08)}(10’13;
by calibration with the NIST 3230 I and II standard reference material.

The AMS system background was monitored with our standard Nal blank material and found to be

normal. No background corrections were applied to these data. A Nal blank measured with this set
of samples yielded a "*I/"I ratio of (1.57+0.05) x10™.

Preparator: Monika Wilk
Analyst:  Dr. Xiao-Le1 Zhao
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