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Tém tit;

Bén canh cé4c ung dung trong cdng nghé hat nhan, y hoc, ddng vi bén caa Li con dugc st dung dé
xéc dinh ngudn géc dia chit caa mot sé ngudn nudc. ®Li va “Li 1a hai ddng vi bén tu nhién cua Li, su khac
biét 16n vé khéi luong (15% - 16%) lam cho cac dong vi cua Li bi phan chia dang ké trong nhiéu qua
trinh tu nhién bao gdm qua trinh hinh thanh khoang chét, su trao ddi chit trong tram tich, su phong phu
ctia cac dong vi Li thay doi trong qué trinh dia nhiét. Vi vay, phan tich thanh phan dong vi cua Li trong
nudéc ¢6 thé gidp chi ra sy khac biét cua ngudn goc dia chat cua nudc. Trong béo céo ndy, nghién ciru Xac
dinh thanh phan ddng vi °Li/’Li bang phwong phap pha lodng ddng vi két hop vai khdi phé Plasma cao
tan cam ng tng dung phan tich trong mot s6 mau nude dia chat da dugc thyc hién.

Tir khéa: pha lodng dong vi, dong vi Li, meoc dia chat
. MO PAU

Thanh phan déng vi bén caa Li la ddu vét dia chat cua cac qua trinh dia chat bao gom mot
loat cac qua trinh phong hoa héa hoc[1][2][3], cac qué trinh dia nhiét[4] hay sy phét trién cua
nuéc ngam[3]. Li ¢6 nhiéu vu diém nhu mét dau vét dong vi cua qua trinh phong héa. Li 1a mot
nguyeén té vi lwong twong ddi linh dong vi vay Li phan b tuong di rong rai trong 16p vo cua tréi
dat. Hon nira, Li chi c¢6 trang thai hoa tri 1 nén thanh phan dong vi cia nd khong bi anh huong
bai phan Gng oxi héa khir. Su khéc biét 16n vé khdi luong cua hai ddng vi bén cua Li — 1 °Li va
"Li (O 15 = 16%) 1am cho ddng vi Li d& bi phan chia trong méi trudng c6 nhiét do thap[5].Céac
dong vi cua Li chiu sy phan tach khong dang ké trong qué trinh hoa tan khoang, ching rat nhay
véi qué trinh hinh thanh khoang Silicat thir cip nhu dat sét[6] tich tu trong déat hoac tram tich cua
céc con song hodc dai duong. Trong sudt qua trinh phong hoa, ddng vi °Li s& dwoc uu tién giit lai
trong pha rin trong khi d6 'Li di vao dung dich[5][7]. CAc chét hoa tan dwoc van chuyén ra dai
duong thong qua cac con séng hodc nudc ngam[3]. Viéc xac dinh thanh phan déng vi cua Li c6
thé gidp chi ra sy khac biét cua ngudn nudc. Tuy nhién, cac qué trinh phong hoa héa hoc nay
dién ra rat phuc tap, phu thudc vao nhiéu yéu té nhu luong mua, nhiét do, qué trinh kién tao dia
chat, qua trinh trao d6i chat trong tram tich hay cac céc trinh thay nhiét va chwa dugc hiéu rd.
Trong bao c4o ndy, ching toi da xay dung phuong phép xac dinh thanh phan dong vi °Li/ Li dé
dong gop thém phuong phap ciing nhu cung cip thém cdng cu hd tro cac nha khoa hoc tim hiéu
ki hon vé& hanh vi cia Li ciing nhu mot s6 thong tin dia chat.

Pé x4c dinh ham luong Li tong sé ¢6 rat nhiéu phuong phap nhu positive ray[8], phuong
phap phd hap thu phan tir [9], phd phat xa ngon lia (FES), phd hap thu nguyén tir (FAAS) va
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dién cuc chon loc (ISE) [11]. Tuy nhién, cac phuong phap trén chi dung lai & viéc phan tich ham
lwong Li téng s6, dé xac dinh duoc ty 16 dong vi Li doi hoi phai sir dung céac thiét bi c6 d6 phan
giai theo sé khéi. Trong d6 co thé ké dén mot sé ki thuat nhu phuong phap khéi phé ion héa thir
cap (SIMS)[12], phuong phap khdi phd nhiét ion héa (TIMS)[13][14] hay phwong phéap ICP -
MS[15][16]. Nhuoc diém cia phuong phap TIMS 13 nén mau s& anh huéng nhiéu dén phép do ty
Ié ddng vi dan dén quéa trinh phai loai bt nén mau, qua trinh chuan bi mau tuong dbi mat thoi
gian, voi phuong phap SIMS d6 chinh xac va d6 chum khéng cao do anh huéng cua ma tran nén
mau. D.Conard Gregoire [17] da chi ra rang ICP MS 1a mot ki thuét ¢ kha nang xac dinh ty 18
ddng vi Li trong mau dia chit. trong d6 nhirng thuan loi caa ICP MS trong phép do ty 1& dong vi
®Li/’Li 1a tin hiéu 6n dinh trong thoi gian dai cho phép do c6 do chinh xac cao, gidi han phét hién
thap, thé tich mau nho va khéng bi anh huéng bai cdc manh da nguyén t tai hai s6 khdi m/z = 6
va m/z = 7. Phuong phap pha lodng dong vi két hop véi ICP MS di dugc chimg minh c6 d6
chinh céc cao trong viéc xac dinh ndng do téng s6 mot s6 kim loai trong cac nén mau khac nhau.
Phuong phép pha loang dong vi da duoc A.A Smales va cong sy sir dung dé xac dinh ham lugng
Li trong mau tir 1pg dén 3mg[10]. Trong béo cdo nay ching tdi sir dung ddng vi gidu °Li thém
vao mau trong qué trinh xac dinh thanh phan dong vi °Li/’Li.

1.  THUCNGHIEM
2.1.Thiét bi va hoa chat:
- Thiét bi khéi pho plasma cao tan cam ng cua hang Agilent USA model 7500a ICP
MS
- Nuéc cét khir ion 18MQ.
- Dung dich chuin dong vi °Li 10 mg/l trong HNO3 0,3M (Inorganic Venture, USA)
thanh phan gdm 97,5% °Li: 2,5% 'Li.
- Dung dich chuan Li 1000 mg/I; thanh phan 6,43% °Li; 93,57% ’Li.
- Dung dich HNOg3: 65% Merck, CHLB btrc.
- Céc dung dich chuan tha cip dwoc chuan bi va bao quan & nhiét do phong thi
nghiém.
2.2.Lay miu va bao quan miu: cac miu nude dia chat thu thap duoc loc so b bang gidy
loc chdy cham bang xanh (kich thudc 16 loc 2,5u, duong kinh 11mm), axit hda, bao
quan lanh
2.3.Céac thong sb ky thuat caa thiét bi ICP — MS

Tbi wu héa cac diéu kién van hanh khi phun dung dich chuan 100ppb Li tir b phun mau vao
plasma. Cac thdng sé cua thiét bi khi van hanh da duoc téi wu hoa thé hién trong bang 1.

Bdng 1. Thong sé ky thudr va diéu kign van hanh thiét bj ICP — MS

Heé thiét bi ICP-MS Thong s t6i wu
Cong suat RF 1300W
RF Matching 1,44V




Cong suat phan xa ow

Thoi gian hit mau 60 giay
Téc @6 hat mau 0,4 vong/giay
Chiéu sau mau 5,8mm
Luu lugng khi Ar plasma 151/phut
Luu lugng khi mang 1,18 I/phat
Luu luong khi phu trg 0,9 I/phat
Luu lugng nudc lam mat 2,2 l/phat
Nhiét d6 budng phun S/C 2°C

Ap suét budng phan tich 3.10%-2.10° Pa

1.  KET QUA VA THAO LUAN
3.1. Hiéu &rng nhé

Lithi 12 nguyén té c6 khdi lugng nguyén tir nho vi vay hiéu tng nhé anh hudng dang ké khi
phan tich trén ICP-MS. Lithi c6 thé bj giit lai trong ng bom nhu dong, kim phun, budng phun...
Do d6, viéc lya chon dung dich rira, thoi gian rira sau mdi phép do 1a kha quan trong. Ching toi
su dung dung dich HNO3 0,5% do trong vai phat, sau d6 bom dung dich Li 10 pg/l vao plasma
va ghi nhan tin hiéu, cudi cing bom dung dich HNO; 0,5% trong 2 phat dé rira. Két qua chi ra
rang tin hiéu ‘Li giam vé tin hiéu dung dich blank (nén) ban dau chi sau khoang 50s (Hinh1.)
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Hinh 1. Tin hi¢u "Li phu thugc theo théi gian
3.2.Anh hwéng cia hiéu &ng phan biét déi xir vé sé khoi

Hiéu @ng phan biét doi xtr vé sé khéi (mass discrimination) do nén mau gay ra lam dich
chuyén ty & d6ng vi boi sy ¢6 mat cua ion da lwong trong dung dich, dac biét dbi vai cac ion cua



nguyén té c6 sé khéi nho nhu bo, lithi. Cac nguyén té c6 khdi lwong nguyén tir cao hon, ning
lwong ion hoa thap nhu Na, K s& anh huong dén ty 16 dong vi Li. Ching t6i da tién hanh khao sat
anh hudng ctia Na va K dén ty 1& ddng vi °Li/’Li bang cach thém cac ndng do khac nhau cua Na
va K vao trong dung dich Li 100ppb, do tin hiéu cta °Li va 'Li theo cac ty 1é Na/Li va K/Li ghi

trong bang 2.

Bdang 2. Anh huwéng Na/Li, K/Li dén ty 1¢ °Li/Li

Na: Li MR6/7 K: Li MR’6/7

1:10 0,0691 + 0,0006 1:2 0,0687 + 0,0004
1:2 0,0675 + 0,0002 1:1 0,0690 + 0,0006
1:1 0,0686 + 0,0002 2:1 0,0670 + 0,0008
2:1 0,0695 + 0,0005 3:1 0,0677 + 0,0008
5:1 0,0684 + 0,0007 4:1 0,0686 + 0,0007
8:1 0,0687 + 0,0003 5:1 0,0696 + 0,0006
10:1 0,0694 + 0,0006 10:1 0,0676 + 0,0008
20:1 0,0687 + 0,0006 20:1 0,0673 + 0,0009
50:1 0,0693 + 0,0004 50:1 0,0669 + 0,0009

100:1 0,0666 + 0,0009

MR™: Ty 1& ddng vi °Li va 'Li dua trén sé dém (Measure isotope ratio based on counting)

Tir két qua bang 2 cho thay ty 1& Na/Li va K/Li anh huong khong dang ké dén ty lé ddng vi
®Li/’Li. Ty lé ddng vi ®Li/"Li giam nhe khi ham luong K >1000 ppb.
3.3.P9 on dinh cia thiét bi

Do 6n dinh cua thiét bi dugc danh gia qua ty 1€ manh ion dém duoc tai hai sé khoi
m/z=6,7(MR6/7) cua Li trong sudt qua trinh do. Chung t6i str dung dung dich Li 100 pg/l duoc
do gifra cac khoang thoi gian do dung dich mau dén khi dung thiét bi (2-5h).

Bdng 3. P§ on dinh ciia chum ion va sw dnh hwéng dén ty 1é MR6/7

Lén do S6 dém "Li(cps) S6 aém °Li(cps) MR6/7

1 387972,6 26717,38 0,06886

2 386187,7 26412,58 0,06839

3 3907145 27247,06 0,06973

4 393297,6 26639,42 0,06773

5 397165,6 27595,13 0,06948

6 399553,5 26862,34 0,06723

Trung binh 392481,9 26912,30 0,06857

SD 4755,42 396,44 0,0009
RSD (%) 1,21 1,47 1,30




Tir nhitng s6 liéu thu duoc cd thé thay s dém cps tai cac s6 khdi m/z=6,7 cua Li c6 do on
dinh cao thé hién qua su lap lai tin hiéu giita cac lan do vé&i do léch chuan twong ddi (RSD) la
1,21% va 1,47% tuong Gng tai hai s6 kh6i m/z=6 va m/z=7 cua Li. Ty 1é MR6/7 c6 su dao dong
khong dang ké so véi gia tri ban dau véi RSD 1a 1,3%.

Chung t6i ciing tién hanh theo d&i do dao dong tin hiéu do ty 1¢ dong vi Li tu nhién theo
nong do Li tir thip dén cao. Tin hiéu duoc ghi nhan & hai s6 khdi m/z=6, 7.

Bdng 4. Anh hwéng ciia nong dg Li dén ty 1é dong vi °Li/ Li

Nong do Li(ug/l) Sb @ém °Li(cps) Sb dém "Li(cps) MR6/7
10 2177,51+32 31597,90+431 0,0689+0,0006
20 4168,17£56 60702,70+652 0,0687+0,0002
40 8170,07+70 118430,50+1091 0,0690+0,0007
80 15115,21+98 219531,67+2201 0,0689+0,0002
100 19308,65+102 282190,49+1980 0,0684+0,0003

Két qua ghi nhan duoc cho thay ty 18 sé do MR6/7 tai hai s6 khdi m/z=6 va 7 cua Li c6 su
dao dong tuong ddi nho khi ndng do Li khac nhau. Diéu ndy ching to cac diéu kién van hanh
thiét bi ICP-MS da Iya chon cho két qua on dinh khi thyc hién phép do xac dinh ty Ié dong vi
dua trén ty 18 caa tin hiéu tai hai s6 khi m/z=6 va 7.

3.4. Xac dinh ty 18 °Li/ "Li trong nén mAu nwdéc tinh khiét

Céc dung dich mau chira luong khong d6i nong d6 Li chuan va thém lan luot nhiing thé tich xac
dinh dung dich chuan ddng vi °Li, duoc do trén hé ICP-MS tai vi tri s6 khéi cua °Li va ’Li va thu
duoc tin hiéu thé hién trong bang 7

Bang 5. Tin hiéu °Li, 'Li caa dung dich sau khi thém °Li

Ky hiéu ®Li (cps) "Li (cps) Thanh phin miu
A0 150,02 1183,54 Mau tring 0,5% HNO3
Al 113658,26 | 384145,89 100 pg/l Li+0,2ml 1000 pg/l °Li
A2 192982,21 | 388802,00 100 pg/l Li+0,4ml 1000 pg/l °Li
A3 370301,43 | 398940,51 100 g/l Li+0,8ml 1000 pg/l °Li
A4 708474,79 | 416681,58 100 g/l Li+1,6ml 1000 pg/l °Li
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Hinh 2. Méi twong quan giira ndng dd °Li va tin hiéu caa °Li va 'Li
Ty Ié ddng vi s& dugc x4c dinh dya vao tin hiéu °Li va "Li ¢6 trong nén mau ban diu. Hai
tin hiéu nay chinh 12 hé s6 A trong phuong trinh Y = A+Bx biéu dién méi tuong quan giira tin
hiéu °Li va ’Li véi ndng do °Li thém vao mau.
Nhu vay ty 16 °Li/’Li = 26356,67/378336,78=0,0696 véi RSD = 0,63%.

Déi voi LiOH véi thanh phan ddng vi tu nhién 6,43% °Li va 93,57 % 'Li, ty 1¢ ddng vi
theo thanh phan khéi lugng twong ung 1a 0,0687. Két qua cho thiy do chéch giira ty 18 ddng vi
theo tin hiéu va ty 1é dong vi theo thanh phan khéi luong 14 1,29%.

Mt khac, thong qua ky thuat nay, nong d6 °Li cd trong mau ciing dwoc xéac dinh dua trén
phuong trinh thé hién méi twong quan gitra ndng d6 °Li thém vao va tin hiéu °Li. Giai phuong
trinh Y=0 s& cho ndng d6 °Li trong miu 1 6,236 pg/l. Tir d6 tinh duoc ‘Li théng qua ty 1é ddng
vi °Li/"Li twong ung 1 89,469 pg/l. Ndng do Li téng sé c6 trong mau duge xac dinh theo k§
thuat nay 1a 95,705 pg/l. Két qua nay hoan toan phu hop véi gia thiét ban dau trong nén mau
nudc tinh khiét chira 100 pg/l Li (d6 thu hoi dat 95,71%). Qua d6 c6 thé danh gia do tin cay cua
phuong phép ciing nhu két qua ty 1& ddng vi °Li/'Li thu duoc.

3.5. DPanh gia phwong phap
3.5.1. Gidi han phat hi¢n va gioi han dinh luong cua phuong phap

Pé xac dinh gigi han phat hién cua phuong phap ddi véi lithi ching ti pha dung dich
chuén ®Li 100pg/l, * Li 100ug/I tir dung dich chuan géc 10 mg/l va 1000mg/l. Tién hanh do lap
lai 07 1an trén thiét bi ICP-MS cling véi 07 mau tring thu duoc cac tin hiéu sé dém/giay (cps).
Két qua LOD va LOQ dugc chi ra & bang 6 sau déy:

Bang 6. Két qua xac dinh LOD, LOQ

Pong Nong dd Tga (cps) Tptank(cps) |  SDpuank LOD LOQ (pg/l)
vi (Hg/l) (V1))
°Li 100 436545,57 151,50 1,70 0,025 0,083
Li 100 392481,39 1209,47 129,75 0,099 0,331




Nhu vay c6 thé thiy rang, mic d Li 1a nguy@n té ¢ khéi lugng nguyén tir khé nho trong
bang hé théng tuan hoan, phan tich bang ICP-MS tuong d6i kho khin, két qua gisi han phat hién
va gi6i han dinh luong d6i véi ca hai dong vi cuaa lithi déu cho gi4 tri & mtc ham luong pg/l.
Diéu nay cho thay véi nhitng diéu kién van hanh da Iya chon trén hé ICP-MS cho thay hoan toan
phtl hop cho qua trinh phan tich Li va ty I& dong vi °Li/’Li.

3.5.2. Do dung cua phwong phap

Do ding cua phuong phap dugc xac dinh dwa trén mau chuan dong vi Li,COs (IAEA
LSVEC). Bé xac dinh ty 18 °Li/’Li trong mau chuin Li,CO3 ching t6i di c¢b dinh ndng do Li
téng 1a 100 pg/l, sau d6 thém tung lwong °Li khac nhau vao dung dich mau chuin da chuén bi.
Xac dinh tin hiéu ®Li, 'Li trén thiét bi ICP — MS. D¢ dang cta phuong phap dugc xac dinh dya
trén sai s6 twong ddi, két qua dugc thé hién trong bang 7.

Bang 7: D¢ ding ctia phwong phap

Tén mau Két qua do dwoc |  Certificated Sai sb twong doi

Li,CO; IAEA LSVEC | 0,0832+0,0031 0,08215 1,28%

3.6. Xac dinh ty 18 °Li/’Li trong mét s6 mAu nwéc dia chat

Chiing t6i da ap dung quy trinh trén vao viéc xac dinh ty 18 °Li/’Li trong mot sé mau nudce
khoang néng & Thanh Thiy — Phi Tho. Két qua dugc thé hién trong bang 8.

Bang 8: Két qua mét s6 mau nwdéc

STT | Ténmaiu SLi/ L
1 NK1 0,1270 + 0,0019
2 NK2 0,1694 + 0,0288
3 NK 3 0,2034 + 0,0034
4 NK 4 0,1533 + 0.0043

IV. KETLUAN

Chiing t6i da xdy dung quy trinh x4c dinh ty 18 ddng vi °Li/’Li bang phuong phap pha lodng
ddng vi két hop véi ICP — MS, di danh gia dugc phuong phap phan tich théng qua gigi han phat
hién, gidi han dinh lwong cua hai ddng vi °Li va Li va do dang cua phuong phap; Pa ap dung k§
thuat pha lodng ddng vi va ICP-MS dé phan tich ti 1& ddng vi ®Li/’Li trong mot s6 miu nudce
khoang ndng véi do léch chuan thip. Phuong phap phén tich s& dugc mé rong cho viéc danh gia
ngudn goc nude dia chat trong nhitng nghién cau tiép theo.
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DETERMINATION OF THE °Li/ "Li ISOTOPIC COMPOSITION IN
GEOLOGICAL WATER SAMPLES USING ISOTOPE DILUTION —
INDUCTIVELY COUPLED PLASMA MASS SPECTROSCOPY

Abstract:

Li stable isotopes have many applications in nuclear technology, medical and geological research.
The fractionation of Li isotopes in the formation of minerals, metabolism in sediment, hydrothermal
circulation was made by a large mass difference of Li stable isotopes (°Li and "Li, about 15% - 16%). The
determination of Li isotopic compositions was studied in geological water sources for aging process
estimation. In this report, the isotope-dilution technique combined inductively coupled plasma mass
spectrometry (ID-ICPMS) were used for determining of °Li/’Li ratio in some water geological samples.
The original results indicated difference from Li compositions correlation with water sources.

Keyword: Isotope dilution, Li isotope, Geological water sample



