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Tém tat: Tilé dong vi ®'Sr/ ®°Sr 1a mot trong céac cong cu hitu hiéu co thé sir dung dé danh gia ngudn goc

nuée khoan dau khi. Tuy nhién, anh huong cua sy tring khéi gitta® Rb va ®’Sr khi do ICP-MS gay sai s6

16n t6i d6 chinh xac cua ti 16 ®'Sr/%°Sr. Trong bao cdo nay, ching tdi sir dung ki thuat tach trao ddi ion

loai bo Iugng I16n Ca va ®’Rb ra khoi Sr str dung nhua biorad AG50 X8, biorad AG1 X8 véi hiéu suét tach

Sr dat trén 90%. Két hop voi phuong phap pha lodng ddng vi va khéi phd plasma cao tan cam tmg (ICP-

MS), x4c dinh ti 18 dong vi ®'Sr/ ®Sr trong miu nude khoan dau khi ndm trong khoang 0.7072 — 0.7121.
Tir khoa: 8'Sr/*°Sr, nwéc khoan dau khi, sic ky trao d6i ion, pha lodng dong vi(ID), ICP-MS.

1. MO PAU

Trong tu nhién, stronti c6 4 ddng vi bén 34Sr (0,56%), ®°Sr (9,86%), ®'Sr (7,0%) va %sr
(82,58%), trong d6 ®'Sr 1a ddng vi bén sinh ra tir sy phan ra phong xa p cia *Rb : ¥ Rb = ¥Sr +
B~ (v6i ty, ciia Rb 13 4,88.10™ nam)[1]. Trong d4 kién tao, thanh phin ®'Rb thuong cao nén ham
luong 873y ciing cao, do do ty sd 87Sr/2ogr trong nudc ¢d (nude nguyén sinh) tai cac ting dau khi
ciing s& cao hon so vdi nue bom ép tir nuée bién bé mat[2]. Ty 16 ddng vi ¥'Sr/ ®Sr trong
khoang vat va da dao dong tir khoang 0,7 dén 16n hon 4,0. Tong ham lugng Sr trong nudc bién
khoang 8ppm[3]; ty 1é dong vi ndy trong cac dai dwong 1a khong d6i va bang 0,7092, trong khi d6
ty 1& nay trong cac giéng dau 1a tir 0,707 — 0,730[4]. Dua vao mbi twong quan giira tong hoam
lwong strontium hoa tan trong nudc va ty s6 dong vi 7Sr/%Sr duoc ding dé nhan biét nguon gbc

nude trong cac tang dau khi[2][5].

Thong thuong, ty s déng vi duoc phan tich bang phép do phd khéi ion hda nhiét (TIMS)
do yéu cau do chinh xac cao nhung tén kha nhiéu thoi gian. Uu diém 16n caa ICP-MS so Vi
TIMS Ia ICP-MS c6 thoi gian phan tich nhanh, phan tich nhiéu mau trong cting mot thoi diém, sir
dung tuong d6i don gian va gia thanh khéng qué cao nén ICP-MS van Ia lya chon caa nhiéu nha

nghién cuu.[5-7]
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Khi xac dinh ty 1¢ déng vi stronti 87Sr/%Sr can loai bé anh hudng can tré cua 8Rb do sur
trang khdi cua ®'Rb va ¥'Sr. Viéc tach Sr va Rb trén cot nhya trao d6i cation cd thé thuc hién
tuong dbi don gian, tuy nhién khi ndng d6 Ca trong mau qué cao, bén canh viéc trung khdi, né
ciing anh huong khong nho dén hiéu suét tach caa Sr va Rb. Vi vay, truge khi tién hanh tach Sr
va Rb, phai tach loai Ca ra khoi dung dich mau. Vi vay, viéc nghién ctru phat trién ky thuat tach
t61 wu Rb va Sr trude khi xac dinh ty 18 87Sr/%°Sr 1a mot yéu cau can thiét va cé tinh quyét dinh

dén phép phan tich.

Dé loai bo anh hudng ctua Ca va Rb 1én tin hiéu cua Sr, phuong phap sic ky trao ddi ion di
dugc stir dung dé tach chuing ra khéi nhau. Vi¢c tach Sr va Rb dua trén ai luc cia Sr, Rb vdi pha
tinh ctia cot trao ddi cation nhom H'. Dung cac dung dich c6 pH khéac nhau sé& tach duoc chung ra
khoi nhau[6][7]. Viéc tach Ca va Sr ( nguyén t6 kiém thd) khé khin hon, can sir dung dung dich
dé bay hoi va khong can tré cho viéc phan tich va dinh lugng tiép theo, bén canh d6 su phan tach
phu thudc vao sy hinh thanh chon loc ctia cac phirc trong nhya vdi cac ion Kim loai va anion ctia
dung dich axit rira giai.

K§ thuat pha loang dong vi (ID) mot k¥ thuat phan tich dua vao ty s6 ctia cac dong vi. Khi
mot déng vi (duoc sir dung nhu chat danh diu) di biét trude nong d6 duoc thém vao mau phan
tich, ty 1€ dé)ng vi trong mau s& bi thay ddi. Bfmg cach kiém tra hoat do phong xa ddi véi céc
ddng vi phong xa hodc ty sd dong vi voi cac ddng vi bén trong dung dich mau trude va sau khi
thém c6 thé biét duoc chinh xac nong do chét can phan tich trong mau.

2.THU'C NGHIEM

2.1. Quy trinh phan tich.

Dé loai bo anh huéng cia Ca va Rb 1én tin hiéu caa Sr, phuong phap sic ky trao ddi ion da
dugc sir dung dé tach ching ra khoi nhau.. Can chinh xac 5g hai loai nhua cationit Bio-Rad
AG50-X8 dang H+ va anionit Bio-rad AG1-X8 dang OH- , rira loai bui ban va siy kho. Ngam
nhya trong nudc deion trong vong 24h dé nhua truong ng, sau do dua 1én cot co dudng kinh
12mm va chién dai 40cm. Nhua duoc hoat héa bang 100ml dung dich HNO3; 5M véi téc do

0,5ml/phit. Sau d6 ding nuéc deion can bing vé méi trudng trung tinh



Nhdi 5g nhua trao déi anionit 18n cot sic ky Nhdi 5g nhya trao doi cationit Bio-Rad AG50-

dai 40cm X8 dang H* 1én cot sac ky dai 40cm
100 ml HNO; 2M(chuyén OH -> NOy) 100ml HNO; 5M
100 ml nudc deion 100ml nudge deion
100ml HNO; 0,25M trong metanol 100ml HNO30,25M
DPua 10ml mau Ién cot trao doi Chuyén 10 ml miu di thu duoc 1én cot

120ml HNOj3; 0,25M trong methanol

(tach loai Ca ra khoi cot) 70 mIHNO; 1M (loai Rb)

Rura giai Sr,Rb bang 50ml HNO; 0,25M Rura giai Sr bang 50ml HNO; 1M tiép theo
trong methanol

Cb can, chuyén vé& 10ml miu trong
HNO; 0,25M

Cb can, chuyén vé 10ml mau trong HNO,
0,25M

Pua 10 ml mau 1én cot trao ddi cation Phén tich trén ICP-MS

Hinh 1: So d6 tach Sr, Rb, Ca trén cot trao doi Hinh 2: So d6 tach Sr, Rb cot trao dbi cation
anion Bio- Rad AG1-X8 Bio- Rad AG50-X8

2.2. Pha lodng ddng vi

Trong ty nhién nguyén t& Sr cd hai ddng vi:®'Sr 1 x1% va ®°Sr 14 x,%. Trong mot mAu bét
ky, ty 16 ddng vi ®'Sr/®*Sr duge xac dinh trén ICP-MS 13 a, khi ta thém mot lugng ddng vi °Sr la
b vao mau nay thi ty 1¢ 87Sr/%sr dwoc x4c dinh trén ICP-MS 4 ¢. Tir d6 ta c6 thé xéac dinh dugc

ham luong nguén t6 X theo cong thirc sau:

85r/%sr = a (1)
TSr/(b+%sn=c )
T (1) va2) :¥sr/fsr+8srb=c (3)
Te (Dtr(3) :a+¥Srb=c 4)

Trong phuong trinh (4) thi: a, b, ¢ 1a cac gia tri da biét tir 46 xac dinh dugc ham lugng dong

vi X va tinh dwoc ham lugng X trong miu 13:.Y Sr= 87ST/% 87Sr



3. KET QUA VA THAO LUAN
3.1. Tach Sr va Rb trén cdt trao ddi cationit Bio-rad AG50-X8 (200-400 mesh) dang H"

Khi ham luong cua Ca quéa cao(gap 1000 1an ndng d6 Sr), qua trinh tach Sr va Rb trén cot
cation gip kho khan(Hinh 3.1). Cac chét ra dong thoi va khong tach ra khoi nhau. Vi vay, dé tach
Rb ra khoi Sr tét hon, ta phai loai bét anh hudng cua Ca trong mau trudc khi tach Sr va Rb.
Nghién ctru kha nang tach cta Sr va Rb trén cot trao doi cation, tién hanh thay doi nong do cia
dung dich rira giai HNO; & 1M, 2M véi toc do ria giai 1ml/phat. Két qua duoc thé hién trén
Hinh 3.2va 3.3
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Hinh 3.2: Buong cong ria giai Sr 1ppm va Rb
1ppm bang axit HNO; 1M dung dung dich HNO3 1M lam dung dich

tach Srva Rb

3.2. Tach Sr va Ca trén ct trao doi anion Bio-rad AG1-X8



Khi trong mau ¢6 chira ham lugng Ca cao, viéc tdch Sr va Rb trén cdt cation xay ra kho

khan hon, cac pic bi trung 1an (Hinh 3.1). Theo nghién ciru ctia Grahek Z[8][9], hing sb phan b

cua Ca trén nhya anionit thap hon rat nhi€u so Sr trong mdi trudng ancol. Hang s6 phan bo cua

Ca thap hon cia Sr va hing sb nay ting dan trong cic dung méi metanol<etanol<l-propanol..

Theo tac gia, cation chi hap phu trén nhya khi nhya trao déi c6 chira nhdm amoni bac IV va ion

dbi-nitrat (trong dung mai), su hap thu trén nhya anionit chi c6 thé xay ra & dung dich c6 thanh

phan ancol cao va kha ning hip thu trén nhya ting khi giam doé phan cuc cua ancol. Cudng do

hép phu dugc tao ra bdi sy phan cuc cia rugu, néng dd nitrat va pH cua dung dich. Kha nang hép

phu cta Sr trén cot trao doi ting khi ting ndng dd nitrat tir 0-0,25M va sau d6 giam dan. Khi co

mot phan nhé nude trong ruou tinh khiét(>10%) ciing ngin can sy hip phuy cia cation trén nhya

Vi vay, tién hanh tach Ca va Sr trén cdt trao doi anion dung cac dung moi rira giai HNOj3

0,25 M trong methanol & cac ti 1€ Sr:Ca =1:1; 1:10; 1:100 va 1:1000.
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Hinh 3.6: buong cong ruea giai Ca 10ppm, Sr
0,1ppm bang axit HNO; 0,25M trong metanol

Hinh 3.7: Buong cong rira giai Ca 100ppm, Sr
0,1ppm bang axit HNO; 0,25M trong metanol




Tt Hinh 3.4 - Hinh 3.7, v6i dung dich HNO; 0,25M trong methanol, ¢ tit ca cac ty 1é
Sr:Ca, Sr va Ca déu tach ra khoi nhau. Tuy nhién, khi & cac ty 16 1:1 va 1:10 thi Ca va Sr tach ra
khoi nhau 13 tét, c6 thé thu hdi Sr bit diu ¢ phan doan thtr 13 v6i véi hiéu suét tich Sr >98%.
Khi ty I¢ nay 16n hon, viéc tach xay ra khoé khan hon, hai pic rira khong tach ra khoi nhau, Ca
duoc giai hdp boi 120ml dung dich rira giai, va thu hdi Sr ¢ phan doan thir 13-15 tng véi 30ml
dung dich rtra giai. Hi¢u suat thu hoi Sr dat trén 95% voi ty 1€ 1:100 va >90% véi ty 1€ 1:1000.

Ap dung tach miu gia chira 100ppm Ca, lppm Sr, Ippm Rb trén cot anion dung HNO;
0,25M trong methanol (Bang 1).

Bang 1: Két qua tach Ca, Rb va Sr trén cot trao ddi anion Bio-rad AG1- X8

. Ham lugng trong | Ham lugng bi gilr . , . ,
Nguyén Ham lugng Hiéu suat Hiéu suat
) , dung dich rura giai lai trén cot ) .
to tong (mg/1) tach (%) thu hoi (%)
(mg/l) (mg/l)

Ca 100,6352 93,3362 10,2042 92,766 102,88
Rb 0,9988 0,0537 0,9447 94,5835 99,16
Sr 0,9983 0,0434 0,9534 95,5023 98,92

Ap dung tach mau gia chira 100ppm Ca, lppm Sr, 1ppm Rb trén cot anion dung HNO3
0,25M trong methanol (Bang 1). Hi¢u suit tach Ca chi dat 90% tuy nhién hi¢u suét thu hdi Sr, Rb
dat trén 95%. Do chi cAn néng do Sr nho hon 50 1an ndng do Ca, thi qua trinh tach Sr, Rb c6 thé
dién ra binh thudng nén & diéu kién tach nay 1a co thé chap nhan dugc.

Ap dung céc diéu kién t6i wu, tach mau chira 100ppm Ca, 1ppm Sr, 1ppm Rb trén ca hai
quy trinh: tich Ca ra khoi hon hop trude sau d6 dung dich thu dugce chuyén méi truong va nap
1én cot cation. Két qua (Bang 2)

Bang 2: Két qua tach dong thdi Ca, Rb va Sr trén 2 ¢ot trao doi
anion Bio-rad AG1- X8 va cation Bio-rad AG50-X8.

. Ham lugng trong Ham lugng trong , ,
Ham Hiéu suat Hiéu suat
Nguyén , dung dich rura giai dung dich rua giai . .
. lugng tong o o tach thu hoi
to (mall) trén cOt anionit trén cOt cationit %) %)
m 0 0
J (mg/l) (mg/l)
Ca 100,6352 91,8756 12,0414 91,3083 103,261
Rb 0,9988 0,0488 0,9176 96,59 96,77
Sr 0,9983 0,0525 0,9241 92,5673 97,67




Két qua (Bang 2) cho théy, hiéu suét tach Sr ra khoi cot anion dat 94,7%, hiéu suit tach Rb
ra khoi Sr dat trén 95%, thu hdi Sr trén ca hai cot dat trén 90%.
3.4. Ap dung quy trinh phan tich mét s6 méu thyec té

Bang 3: Két qua phan tich mot s6 mau nudc khoan dau khi

Mau | Rb(ug/l) | Sr(ug/l) | ¥'Sr/*sr | RSD%
M1 170 9573 | 0,7092 | 0,42
M2 167 14836 | 0,7103 | 0,25
M3 243 28372 | 0,7121 | 0,53
M4 120 1980 | 0,7087 | 0,41
M5 80 824 0,7072 | 0,37

Tir két qua phan tich cho thdy, trong mau nudc khoan dau khi, ty 18 *Sr/*’Sr ndm trong
khoang 0,7072-0,7121, ty 1é nay nam trong gi6i han cia cac giéng dau 1a tir 0,707 — 0,730.

Dé danh gia d6 ding cua phuong phép, ty 16 ¥Sr/*®Sr do duoc trong dung dich 100pug / L
ctia chuan SRM 987 1a 0,7103+ 0,0061, RSD = 0,42%; va mau chuin dugc thuc hién theo quy
trinh da nghién cau, ty 16 8'Sr/*Sr 1a 0,7093; RSD = 0,52%. Nhu vay, két qua phén tich nim
trong gi¢i han cho phép cia phép do, dam bao yéu cau phan tich.

5. KET LUAN
Xay dung quy trinh tach t6i uu Sr ra khéi Rb va Ca trén hai cot trao d6i Bio-Rad AG1-X8
va Bio-Rad AG50-X8 véi hiéu suat thu hdi Sr trén ca hai cot 1a trén 90%, hi¢u suat tach Rb ra
khoi Sr dat trén 96,59%. Ap dung phan tich mot sé mau nuée khoan dau khi thu duoc ti 1é dong
vi ¥'Sr/®®Sr ndm trong khoang 0.7072 — 0.7121.
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DETERMINATION OF ¥Sr/ ¥Sr ISOTOPIC RATIO IN PETROLEUM

DRILLHOLES WATER SAMPLES USING ISOTOPE DILUTION -

INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY (ID - ICP

MS)
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Abstract: ¥Sr / ®Sr isotopic ratio is one in the useful tool can be gotten the original source value of the

product. However, the effect of the interferential signal between ®'Rb and ¥Sr make error to precision of

87Sr 1 ¥Sr. This paper, we use the ion - exchange chromatography to separate Ca, Rb from Sr by Bio-Rad

AG1-X8 anion resin and Bio-Rad AG50-X8 cation resin with the recovery of Sr was over 90%. The

determination of ®'Sr/*°Sr ratio in 5 samples within the range of 0.7072 — 0.7121 was carried out using

the isotope dilution technique with adding of ®Sr - enriched isotope, which was measured on an ICP-MS.

Keywords: ¥Sr / %sr, petroleum drill-holes water, ion-exchange chromatography(IC), isotope
dilution (ID), ICP-MS
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