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Stable hydrogen and oxygen isotopes and hydrochemical characteristics of
domestic water sources: A case study of Tianjin
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Abstract: The tap water samples were collected at main districts of Tianjin in 2017, The tap water samples were collected from
the direct and secondary water supply in the central urban city and Xiqging District in 2019. All water samples were analyzed on
the compositions of stable hydrogen and oxygen isotopes and major ions. The range of stable oxygen isotope (5§ O) in the tap
water was from —4. 41 %, to —10. 06 %y,and the range of hydrogen isotope (8D) was from —52. 4 %, to —74. 4 %, respec-
tively. The isotopes in the tap water (Hanjiang river as the water source) were located near the Global Meteoric Water Line
(GMWL) , however, the reservoir storage may cause the isotopic enrichment in the tap water. The stable isotopes were depleted
in the tap water which used the deep groundwater as the water source. The water type of tap water in the central urban area and

Xiqging, Jinnan, Beichen, Wuging and Jizhou districts was Ca « Mg-HCO;. The water type of tap water in Binhai New Area and
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Baodi district was Na » Mg-SO,. The tap water in Ninghe district was the type of Na-HCO;. The tap water quality in Tianjin

was under the national guideline of drinking water. There was no significant different in hydrochemical composition of tap water

between the direct water supply and the secondary water supply. Thus, the water quality of tap water from Hanjiang River was

better than that from the local deep groundwater. The ion mass concentrations of Na* and SO,?” in the tap water were high at

the Binhai New Area due to the reservoir storage. The mass concentration of Na' in the tap water at Ninghe district and the

NO; ~ in the tap water at Jizhou district was the highest. Consequently, the protection of groundwater and the safety of drinking

water in the centralized water supply areas should require more attention and improvement.

Key words: stable hydrogen and oxygen isotope; hydrochemistry; tap water; water quality
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Fig. 1 The water supply system (a) and tap water samples in central urban area (b) of Tianjin
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Tab.1  The isotopic and hydrochemical composition of tap water in Tianjin (2017)
FRERMLE /Ko EC/ KAEZELLR, / (mg « LD
XH TR
3180 3D d (S eem®)  Ca?t Mgt Na™ Kt  HCO;~  SO? Cl=  NO;
MAX BTk  —6.60 —45.6 7.3 324 16.74  6.43  13.01 522  62.04 29.20  13.65 3.32
WX Bl —6.16  —42.3 7.1 309 16. 59 6.27 11. 46 5.05 61.25  25.84  12.70  4.37
MIFX  BlrAKk  —6.78  —46.9 7.3 309 16.37  5.98  10.87  5.06 5800 26.70  12.08 3.94
mALX Bk —6.19  —42.8 6.7 347 16. 73 6. 88 16. 43 5.43 61.83  32.86 18.06  2.95
X BIUILAK  —6.22 —42.5 7.2 309 17. 27 6.29 10. 85 5. 07 62.05 26,76  12.58 3.19
FHEX  BlK  —6.75 —46.2 7.8 311 15. 79 5.89 11. 76 5.11 45.76  27.36  13.09 13.97
HEX BlYK —6.46  —d44d 7.2 314 17.23  6.16  12.24  5.13  48.15  27.13  12.96 19.24
RWEX 5k —6.41  —43.4 7.9 307 16. 12 5. 80 11. 21 5.10 59.07  26.79  11.30 3.38
FHX MR —5.44  —47.1 —3.6 649 21.04 13.09  61.42  9.27  94.24 100.69  48.77 1.17
T Bk —4.41  —40.5 —5.2 735 24,00 16.34  63.84 10.01  54.12 114.68  80.86 1.19
Wk BHTAK —4.46  —40.0 —d4.4 658 21,45  14.39  59.83  9.14  68.09  96.27  69.27 1.0l
PN BrAk  —6.10 —45.8 2.9 371 13.81 14,02  88.11  7.89 119.69  68.54 86.70 2.63
TWIX  HWFAK —10.06 —74.4 6.1 485 3.37  0.42 133.36  3.84 314.51  20.73 17.35 1.51
FEEX BITK —6.69  —46.1 7.4 314 17. 03 6. 09 11. 44 5. 06 49.12  27.22  13.12 14.63
#WMX  HITFAK  —8.31 —59.3 7.2 22,93  13.33  17.38  5.12  45.80  43.52  19.96 56.28

HUL I 6 DRI 7 X A9 e Sk oK AR AR E S AR
R EAMIE] ., 2019 4E 7 X CED) T kKA E
SRR 2 MR AL 2 AR I 3 2 B8 S TR o &

3O Ll A — 7.81%0 ~ — 7.23%0, ‘¥ {H N
—7.70%0; & [F £ 2% 8D by —52. 4%y~ —50. 5%,
B —52. 0%0s iE BIR d R 7. 3%0~10. 2%,

2 &5 5am%k o 125



F184& # 64 mALE G AFAE(FIEI) 2020 £ 12 A

SEIIME R 9. 6%0. PTG XY g koK B g AR AL PORRUE [R) 67 3R 28 5 3R AE 1Y 2 K IR Y A ) B &5 7
RREE X Bk PREARARMR  MEREBEFERNR. FOMXAEE X kK
MR GUEME . AXKEEEZBNRERAM  MRERAFNE R X (B A R K KR
RORFFAL AR FORK A BE T A R e skokd A,

x2 RETHOEX BEERXBRKNBESKRLFRKLFHER (2019 F)

Tab. 2 The isotopic and hydrochemical composition of tap water in central urban area and Xiqging (2019)

AR FasE [RINL 2R/ o EC/ KA /(mg + L)

3180 oD d (pSeem®) a2t Mgt Na™ K" HCO;~  SO42- Cl- NO;—
MEX  —7.80 —52.2 10. 2 289.0 19.17 6. 88 6.21 0. 27 55.38  26.56 8.40  6.34
WARKX —7.75  —52.2 9.8 294.3 20. 36 7.19 6.83 0.32 58. 37 27.76 9. 86 6.19
WX —7.23  —50.5 7.3 267.3 19. 10 6.95 6. 70 0.29 56. 10 26. 83 8. 69 6.23
FMIFX  —7.77  —52.2 9.9 289.0 19. 74 7.10 6. 70 0.23 59.59  26.55 8.46  6.07
WdEx —7.77  —52.2 10.0 295.5 20. 57 7.30 6. 95 0. 34 59. 89 27.80 9.81 6.25
X —7.81  —52.4 10. 0 288. 8 19. 54 6. 92 6.39 0.33 55.44  26.65 9.31 6.51
PEFX —7.77  —52.3 9.8 288.5 19. 74 6.95 6. 27 0. 28 58.68  26.68 7.85  6.10
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Fig. 3 The hydrochemical composition of tap water in Tianjin (a) and central urban area (b)
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