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Tom tat: Sy thay d6i ham luong cac ddng vi méi truong 2H va 0 trong nudc
mua duoc ung dung dé nghién ctu dac tinh nuéc mua va qua trinh bién doi theo thoi
gian cua vong tuan hoan nudc. Cac mau nude mua dugc thu thap theo cac ngay mua tur
3/8/2020 dén 29/10/2020 tai mét dia diém & khu vuc ndi thanh Ha Noi vai tong sb 26
mau. Két qua phan tich dong vi bén 82H va 880 trong nudc mua co gia tri giao dong
tuong ng tir -108,04%0 dén -40%o va -15,87%o dén -6,53%o0 va hau hét cac gia tri nay
déu nam tap trung phia trén gan duong nudc khi tugng dia phuong. Két qua nghién
ctru danh gia cho thdy luong mua trong ngay va gia tri dong vi bén 580 c6 mdi quan
hé tuyén tinh vé6i nhau ciing nhu sy anh hudng cua mua, nhiét dd méi truong dén su
thay doi gia tri ddng vi bén cé trong nudc mua.

Tir khoa: Thanh phan dong vi bén; nuéc mua; 82H va §'20.

1. Mé& dau

Céc phuong phéap danh dau bang dong vi tu nhién va dong vi nhan tao cé thé cho
ta cach nhin tong quan vé cac mdi quan hé qua lai gitra cac thanh phan khac nhau cua
thity quyén [1]. Trong d6, mua va lwrong mua 13 méi quan tam chinh trong chu trinh thiy
van vi né phan anh sy bién doi cua ?H va 0 trong vong tuan hoan cua nudc [1], [2].
Viéc hiéu biét vé sy hinh thanh mua, cling nhu hiéu biét vé sy thay d6i lwong mua theo
thoi gian va khong gian la rat quan trong d6i voi cac nghién ciru can bang nudc trén toan
lwu vuc. Chinh vi thé, viéc hiéu rd su bién thién cac thanh phan dong vi 8*%0 va &°H
trong cac mau nudc trong cac qua trinh bdc hoi va ngung tu tir bién va dai duong, sy van
dong theo phuong thing ding va nam ngang cua hoi nudc theo thoi gian va khdng gian
dong vai tro quan trong [3].

Mang ludi toan cau vé dong vi trong nuéc mua (GNIP) do IAEA va WMO t6
chic nham giam sat cac dong vi trong nudc mua trén toan thé gidi dugc xay dung va
thuc hién cho thdy tim quan trong ciia viéc nghién ctu cac thanh phan dong vi trong
nuéc mua. Co sé dit liéu GNIP chira dir liéu vé hoat dong cua 8°H, §*%0 va °H, va dix
liéu khi tugng lién quan hang thang, do d6 rat co gié tri dé lap mo hinh thay doi khi hau,
cling nhu trong diéu tra dia chat thiy vin va khi twong thay van [4].

O Viét Nam hién nay da c6 mot s6 nghién ciru dic tinh dong vi ciia nudc mua
nhu dy 4n IAEA-CN-151/9 vé phan tich thanh phan dong vi bén trong nudc mua va nuée
séng Hong ¢ mién Bic Viét Nam do TS. Pang Pac Nhan chu tri [5] va cac nhiém vu
moi truong khéc [6]. Tuy nhién cac két qua nghién ciru danh gia hau hét déu dya trén
mau thu thap theo thang va chua c6 nhitng nghién ciu chi tiét theo cac tran mua.
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Muc dich chinh ciia nghién cau nay nham tng dung k§ thuat dong vi bén két hop
véi thu thap so liéu khi tuong truyen thong dé nghién ctiru mot so dac tinh cua nudéc mua
duoc thu thap tir 3/8/2020 dén 29/10/2020 tai khu vuc noi thanh Ha Noi.

2. Pbi twong va phwong phap nghién ciru

Nude mua dugc tién hanh thu gop tai dia diém tang thuong cua tda nha Vién
Khoa hoc va Ky thuat hat nhan véi toa do6 21°2'44" va 105°47'56". Hé dung cu lay mau
nudc mua dugc ché tao va st dung theo khuyén céo cua IAEA [7].

Sau mdi ngay hay két thic tran mua, mau dugc thu gom cho phan tich déng vi
bén 880 va 8°H bing cach ldy day lo polyethilene dung tich 50 mL déng chit nap lo, ghi
nhan cho mdi mau riéng biét. Bong thai thu thap va ghi nhan cac thong s khi twong
khac nhu lwong mua, nhiét do tai thoi diém lay mau [7].

Viéc xac dinh dong vi bén 880 va §?H trong mau nudc mua dugc thuc hién trén
khdi pho ké laser LWIA-24D (Liquid Water Isotope Analyzer) dat tai phong thi nghiém
Thay van Dong vi, Vién Khoa hoc va Ky thuat hat nhan, 179 Hoang Quéc Viét, Ha Noi.
Hé phd ké laser 1a thiét bi c6 kha ning phan tich ti s6 dong vi dua trén kha nang hap thy
tia laser cua tirng nguyén tir va do chung. Hé théng s& chuyén doi gia tri hap thu quang
thanh ti s6 déng vi ¢d trong mau nuéc bang cach so sanh gia tri hap thu d6 véi gia tri
chuan c6 sin cua cac dong vi da biét. Ky thuat phan tich ddng vi bén 580 va &2H trong
méu nudc song ho tuan theo quy dinh cua IAEA ban hanh nim 2009 véi 6 khong dam
bao do <0,1%o véi 8*80 va <0,3%o véi 82H tai 1o. Cong thirc xac dinh thanh phan dong
vi cuia deuteri va oxy-18 duoc (ky hiéu 1a 80 va §°H) nham dé biéu dién mic d6 giau
hon hoic nghéo hon theo dng vi nang so véi mau chuan va dugc dinh nghia:
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luong dong vi nhe cua hydro va oxy [*H]/[*H] va [*®0]/[*°O] tuong (ing trong mau nudc
mua nghién ctru va mau chuan. Trong ty nhién nong do deuteri (2H) va proti (*H) twong
ng 1a 0,015% mole va 99,959% mole, con nong dd oxy-18 va oxy-16 twong ung la
0,204% mole va 99,759% mole. Vi gia tri tuyét ddi cua delta (3) rit nho véi nhiéu sé
khong sau dau thap phan nén delta dugc nhan voi 1000 va goi la phan nghin, chir khdng
phai don vi cua delta la phan nghin [1].

Déi véi céc chi tidu hién trudng nhu pH va nhiét d6 mau duoc thuc hién do dac
trén thiét bi may do pH/ d6 dan SevenMulti.

trong d6 R R la ty s6 gitra ham lugng dong vi nang va ham

2H sample *  ®0,sample 7 ZH st 8Ost

3. Két qua nghién ciru va thao luan

Két qua do dac gia tri pH, nhiét d6 méi truong, tong lugng mua trong ngay va phan
tich thanh phan dong vi bén 820 va 8°H trong nuéc mua duoc trinh bay trong Bang 1.
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Bang 1: Két qua phan tich cac thanh phan dong vi, pH,
nhiét dé va lwong muwa trong mau tai cac ngay ldy mau

N Ao X cny aA Luwon
TT | Ngaylay mau pH Nhiét do ml.rag &°H 5180
1 03/8/2020 7,0 28 30,6 -91,70 -13,47
2 05/8/2020 1,2 28 26,7 -96,35 -14,15
3 06/8/2020 1,2 28 63,3 -106,83 -15,57
4 07/8/2020 7,0 28 11,4 -55,46 -10,12
5 10/8/2020 7,1 31 18,8 -75,01 -10,36
6 11/8/2020 7,0 30 11,4 -59,21 -9,47
7 13/8/2020 6,9 28 20,9 -79,18 -12,46
8 16/8/2020 7,1 29 31,5 -65,90 -10,48
9 17/8/2020 6,2 28 97,6 -108,04 -15,87
10 18/8/2020 6,4 28 38,7 -92,10 -13,95
11 19/8/2020 6,1 27 22,5 -75,11 -12,36
12 22/8/2020 6,4 29 48,6 -95,6 -14,02
13 25/8/2020 6,2 30 2 -52,47 -8,25
14 18/9/2020 6,3 27 5,2 -49,01 -6,53
15 19/9/2020 6,7 26 29,1 -99,12 -14,31
16 20/9/2020 6,2 26 3,8 -65,70 -9,31
17 22/9/2020 6,2 27 7,4 -75,29 -10,13
18 24/9/2020 6,2 29 9,2 -73,25 -9,89
19 28/9/2020 6,1 26 22,2 -66,74 -11,79
20 04/10/2020 5,2 28 11,5 -47,88 -7,73
21 05/10/2020 55 27 16 -55,66 -7,65
22 14/10/2020 55 22 49,3 -63,10 -9,44
23 15/10/2020 5,1 23 43,3 -40,00 -1,47
24 16/10/2020 6,1 22 36 -90,72 -11,75
25 18/10/2020 51 22 13,3 -68,01 -11,20
26 29/10/2020 5,6 21 13,01 -47,97 -7,25

Thanh phan dong vi bén cia 8°H trong nudc mua c6 gié tri tir -108,04%o dén -
40%o va thanh phan 880 dao dong tir -15,87%o dén -6,53%.. Cac gié tri pH cua mau co
gia tri tir 5,1 (thoi diém cudi mua mua bude vao mua kho) dén 7,2 (cao diém mua mua).
Nhiét d6 méi truong do duoc vao thoi diém lay mau nam trong khoang 21-31°C, lugng
mua trung binh ngay ciia cac ngay lay mau 1a 2-97 mm.
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Hinh 1 mo ta cac gia tri thanh phan dong vi bén ghi nhan dugc tir cac mau nudc
mua cho thiy ching déu nam xung quanh duong nudc khi twong dia phuong (LMWL)
theo cong thuc:

5?H= 8,04x5'80+12,96

Két qua nay hoan toan phu hop véi cong bb cia nhém tac gia Pang Duc Nhan
nam 2013 [5].
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Hinh 1: Mai quan hé giiza thanh phdn dong vi H va 60 trong niée mira

Nhiéu nghién ctru cho thy giita thanh phan dong vi §°H va 5'%0 trong nuée mua
va lugng mua c6 moi twong quan véi nhau [1], [3], [7]. Piéu nay dugc lam rd qua két
qua phan tich va thu thap s liéu. Hinh 2 md ta sy thay doi gia tri lugng mua va dong vi
bén 880 theo ngay tai khu vuc noi thanh Ha Noi.
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Hinh 2: Su thay doi lwong mua va thanh phan dong Vi 820 trong mirde mua
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Viéc phan tich va danh gia méi quan hé giita luong mua va gia tri dong vi 8*°0
duogc phén chia theo tirng nhém tuong Gng vai nhitng dot mua kéo dai khac nhau gay ra
boi nhitng con b&o xuét hién & bién Pong tai khu vyc noi thanh Ha Noi. Nhém 1 tir ngay
3-7/8/2020, nhém 2 tir 10-13/8/2020, nhém 3 tir 16-25/8/2020, nhém 4 tir 18-28/9/2020,
nhom 5 tir 4-14/10/2020 va nhém 6 tur 15-29/10/2020. Viéc phén chia nhom dya trén su
Xuit hién mua giéng do bao xuat hién tai thoi diém nghién ctu. D6 1a cac con béo tuong
ung vai cac nhom duoc phén chia Sinlaku, Mekkhala, Higos, Noul, Dianmu va nhom
cudi gdm Nangka, Kompasu, Rai. Hau hét két qua phan tich danh gia cho thdy luong
mua trong ngay va gia tri déng vi bén 880 c6 méi quan hé tuyén tinh véi nhau (Hinh 3).
Khi lwgng mua cang cao thi gia tri ddng vi bén cang nghéo va nguoc lai. Giai thich hién
tugng nay 1a boi vi khi con bio bat ddu gy mua thi lugng nudc mua ban dau roi xuéng
thé hién céc gia tri dong vi ngheo, twong ng véi nuwdc mua co chira cac gia tri dong vi
bén nhe hon. Lugng mua giam dan 1a lic luong nude con lai ¢6 chira cac dong vi nang
xudng sau cling. Riéng d6i véi nhom 6 1a tap hop ctia mot s ngay mua rai rac trong
thang 10 thi khéng tim thdy méi quan hé nay. Ly do mét phan do lugng mau thu vé trong
nhém ndy nam rai rac cac ngay cudi thang 10, cudi mua muwa va it chiu anh huéng cua
cac con bio cudi muia mua va budc vao thoi ky khd han trong nam.
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Hinh 3: Méi quan hé giita lwong mua va gid tri thanh phan dong vi bén 580

Thanh phan dong vi bén trong nudc mua con chiu anh huéng cia yéu tb mua va
nhiét a6 khdng khi. Vao thoi ky mua mua, gia tri dong vi c6 xu hudng nghéo hon so vdi
ghi nhan duoc vao mua khd. Piéu nay duogc giai thich bai chinh qua trinh phan tach dong
vi trong miu nudc mua chiu anh huéng bgi nhiét do va d6 am khdng khi tai noi hinh
thanh cac dam may gay mua [1], [3], [8]. Bang 2 két qua dudi ddy mo ta gia tri trung
binh theo thang gié tri pH, nhiét do, thanh phan dng vi 8°H va §'®0 cua nudc mua va
lam rd nhan dinh trén.

Bang 2: Két quda trung binh theo thang gia tr; pH,
nhiét ¢ va thanh phan dong vi bén &H va 620

pH Nhiétdd | &H% | 8120, %o
Thang 8 6.75 28.62 -81.00 -12.35
Théng 9 6.28 26.83 7152 -10.33
Thang 10 5.44 23.57 -59.05 -8.93

4. Két luan

Panh gia két qua thanh phan dong vi 8*80 va luong mua tai vi tri lay mau khu
vuc noi thanh Ha Noi cho thay c6 méi lién hé tuyén tinh gitra ching véi nhau trong
khoang thoi gian cac nhom sé lidu dugc khao sat. Bén canh do, két qua nghién ctu ban
dau cho thay thanh phan dong vi bén trong nuéc mua c6 su bién dbi rd nét theo céc
théng voi nhiét do méi truong thay ddi. Cac nghién ctru nay 1a co so khoa hoc cho
nhoém nghién ciu tiép tuc tim hiéu va danh gia mot cach dinh luong Ve cac mdi quan hé
gitta nudc mua va dong mat cung nhu cac thong tin quan trong vé méi quan hé qua lai
gitra nudc mat va nudc dudi dit & khu vuc noi thanh Ha Noi.
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Loi cam on: T4p thé tac gia cam on Vién Khoa hoc va Ky thuat hat nhan da
tao diéu Kién co s& vat chét ciing nhu tai tro kinh phi cho nghién ciu nay théng qua
dé tai cdp Bo Khoa hoc va Cong nghé DTCB.18/20/VKHKTHN. Cén bo nghién cuu
Ha Lan Anh, VINIF.2020.TS.126 duoc hd tro bai chuong trinh hoc bdng dao tao thac
si, tién si trong nuéc cua Quy DPdi méi sang tao Vingroup (VINIF), Vién Nghién ctu
Dt liéu 16n (VinBigdata).
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SUMMARY

RESEARCH ON THE CHARACTERISTICS OF 8°H AND &0
STABLE ISOTOPIC COMPOSITION OF PRECIPITATION IN HA NOI

Nguyen Thanh Cong ®, Ha Lan Anh @, Vo Thi Anh @,
Vu Hoai @, Mai Dinh Kien @
1Vinh University
2 Institute for Nuclear Science and Technology
Received on 12/4/2022, accepted for publication on 23/5/2022

The variability in the content of environmental isotopes §°H and &0 in
precipitation over time is applied to study the characteristics of rainwater and the time-
varying process in the atmospheric water cycle and the variable processes in the
hydrological cycle. 26 rainwater samples were collected according to rainy days from
August 3 to October 29, 2020 in Ha Noi. The stable isotope composition in rainwater
ranged from -108.04%o to -40%o and -15.87%o to -6.53%o for §°H and &80, respectively.
Besides, the values of §?H and §'®0 were located around the local meteorological
waterline. The stable isotope values also clearly reflect the correlation with the daily
rainfall as well as clearly reflect the influence of season and ambient temperature on the
change of stable isotope value with rainwater.

Keywords: Stable isotope value; rainwater; 3°H and 3'20.
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