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concentration in water samples, was self-assembled and established. Test results showed that, the
system’s linear regression coefficient (R’), precision and accuracy were better than 0.9995, 0.07%
and 1.09%, respectively, which met well the criterion of the World Meteorological
Organization/Global Atmosphere Watch. According to the Henry's Law and Dalton's Law, a new
formula was improved for calculated dissolved H, concentration. Based on the self-established
system and method, dissolved H, concentration and its air-water flux in the Beijing-Hangzhou Canal
in Hangzhou City was observed in August 2022. Results showed that, dissolved H, concentration and
air-water H, flux ranged from 216.9 nmol-L™" to 409.4 nmol-L™" and 172.1 pmol-(m*d)" to
20513.1 umol-(m*-d)™", respectively, indicated the survey area was net source of atmospheric H,.
Moreover, mean dissolved H, concentration was 29.6 nmol-L™" higher in urban region than that in
rural region, indicated anthropogenic activity might be a potential key regulate factor of source
strength of dissolved H, in freshwater ecosystem.

Keywords dissolved hydrogen concentration, air-water flux, head space, gas

chromatography(GC), saturation.
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2 BA A T 0 A AR TS PR A PR, AT T 5 H VR FE. Seo 45 (1 FH 480 AbT a2 125000 e 7K
TRV A H VDS (ELFR AR H ULIATE 5 ST e A e e, A A/, mR T SR XY O iR A &
FUULI A 5.

AW FERE T0 25 - i vk 5 TSRS A, A BT BRI AL TR S T T K AR
H, ¥ M 5E /9 B s AL UL 2R G2 7 ik, T 2022 48 8 H LAS ATz I Ao o Be A LI X 42, I e v i H, e
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Fig.1 Observation area

(Blue line represents the Beijing-Hangzhou Canal, red triangles represent the sampling sites)
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0.5 mL B P LAk B0 A Y (KD HEA 7 11 562 . 1) T2 A SO AL 0.5 mL A &0 48 AL 87 (NaOHD) , A
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Fig.2 Pretreatment of head-space approach
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Fig.3 Schematic diagram of the gas chromatography-headspace observation system
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Table 1 Mole fractions of standard gas for the system testing

iR 9 AR
H,(x10™)
Bottle number Equilibrium gas
Sl 499.5 THER
S2 550.2 BRCE
S3 712.7 RG-S
S4 769.3 THER
S5 1899.9 BRCE
S6 2643.2 RG-S
S7 4000 RRGE
K2 H, CiERFTAHNT
Table 2 Specifications for the GC system
KGN Gl B/ °C FEIf/C E i FF/mL BAUE 1 /psi FOE IR TGS (1A
Detector temperature  Oven temperature  Loop Carrier gas pressure Primary column Pre-separation column
4.5 m, 1/8-inch , HayeSepQ 4.5 m, 1/8-inch , HayeSepQ
100 45 3 82 100 120H 100 120H
1.3 Hdlekbpe
KA Hy AR AR (D00,
F =k(Cy—Cy) (D

A (D), FoRK-R Hy 388l i1 (pmol-(m*d) 1) . kN SMRAL S 3 R (ecm-h ™), AT R 4l Sweeney 55 BT
(SRS 4 5 R 1 56 22 30 (2) THEEL €, A Hy YREE (nmol L), THR VL L 3.1 5. Co RAAN
IK AR B i H e (nmol L), W AR Wiesenburg I Guinasso Fr#fE 5194 3K (3) 115320

k=0.251(U%)(Sc/660) 2
100 T T T T
_ -6 R )
InCe, =1In(0.58% 10 )+A1+A2(7,)+Aﬂn(um)+A4(Km)+S[B.+B2(Km)+Bxloo)] (3)

K2, UMK (m-s™), Sc A H, B9l 25 47 # 0, R4 Saxena F1 Narayanan ==& W 57 T 5%, 20 °C B
Sc= 0.7421. & (3) 1, A= —317.4669, A,= 455.8526, Ay= 297.5313, A;= —49.2778, B,;= —0.070143, B)=
—0.041069, By;=—0.00637632", § KL B, T K% AR R IR (K).

2 25 59718 (Results and discussion)

2.1 R Hy WIE (C )R TIE

BUA SCHROC T Hy W BE 0933 R AN R4, AR S HON I & R RE0H A o Bt T %
JEU22 240 TR g, AR 5 R T R AR R o0 o A, R TS T I Pk, BRI S AT
VAR Hy VR BT A, S TR Hy W 590 A5 KR Hy IR A H L KR RN B R

PR 2 RIS Hy 76 SRR AR 22 18]35 21 23 B P o), ] 7R Ry 7 2 (4) B9,

C.V=CV,+C,V, (4

(), €, W R AE - ORI R H W BE (nmol- L) 5 C; i TR AR - 5 WAH 3 i H, e
JE (nmol-L™) ; C, 24 WK P AR 5 SURH 5 Hy W (nmol- L) 5 W, 1 W, 4353 oA 8 P 1A 2 rh AR AR FRLURD
SAHEF(L).
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2 (10) 1, A;=—47.8948, A,=65.0368, A;=20.1709, B,=—0.082225, B,=0.049564, By= —0.0078689"*"".
B (9)FAtr A (6) 2, AT R Hy WA

_ B Ve
Cw,—Cg[(22.414)RT+Vl] (1D

2.2 2R

A T0 2 Y7 - € T W) 2R 8 8 i o HR L, AR R 32 S ) 2 A oS S2 T S4—S7 45 11 1K,
WNIEL 5, 3 )R e v N0 TRD AROF- Y S AR AR MR BE E AT PR UG, AHOC R B (R?) R 0.9995 F11 0.9991, 52
A FH AR (0335 - ok b 0 ARG I 2 000 52 RS H R A 2 kS TR AR — B, 2R S PR
B, 2 R G IR VLA 550.2x10°—4000x10° 1Y Hy ELA BT B P . ASHIF 93 6 1 o 1 A e bk
S5 T W T R i, OR FH UG 5 o o

45000 () 4500 (1)
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3500} 35001
£~ 3000 J=2.4975-69.3825 £ 3000 y= 741547184
= 2500} R=0.9995 S 500k R=0.9991
X X
= 20004 £ 2000}
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Fig.5 Linear fitting test of height(a) and peak area(b) of H, mole fractions in standard gases

2.3 R RIRS R

FeF2.2 T A IE T FE o B TR S3 AR UE P H, W, LI iR A 1 45 R S AR ARV B 1 R
ZEN 1.09%. A% R G010 B A GC-HID K25 70 AT Hy Y3 I 0 B A 0F— 25 i 2 7110,

P HL e . BRI B A R 25 ), AT S € 3 S 000 28 e 7 s B0 B B, SRR R G
B PRI B, W S3ATTE R HEA RS, HELL G 80 VK. by v A UG 25 M) 17 445 S (A v I 22 (SD) A X
Fr i 22 (RSD) I Sz WA S8 ARG %2 B2 . 3% L i AR 45 R 7 S3 AR ifE < Mg =5 1) SD 24 0.5%107°, RSD 2
0.07%. 7 22 G A % B 4 S iy 6 A 2 R 2 [R) 2 ARUAG N 28 X6 1, 6 B2 0 22 ) RSD A i — A5 4 g 20,
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1 145 5 (RSD=5.50% ) "L WAl 6, 38 Y i 25 2 5 R AR (E 2 [A] 1) A 25 Y 7E R LG H 42 BRR S
XL ( World Meteorological Organization/Global Atmosphere Watch, WMO/GAW ) Jiit 5 5 Y %) 41 &8 2275
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Fig.6 Deviation between the calibrated values and the standard mole fraction

2.5 JKEEWAL BRI

SHARAR AR IBOK A T 2 SV i 4 B S5 A 1, ASBIF G T F IR X1 T Joe T4 it 1) e B[] R T 25 <
W LA, B 5 4P AT /KRR, BE2H 2 9, 20 & 10 min, 20 min, 30 min, 60 min A1 120 min Ji5 & .
Kl 7(a), 255 Wos B A 60 min & LA b, SPAT KA S SR AR BRI, Ui R Hy 76 AE I8
SRS S BT

B4 P FATKRE, B2 20/, B PAT KRR R TS SRR 23 512 10 mL, 20 mL, 30 mL. 40 mL,
FE AP T 60 min J5 I E. W 7 (b) o, P A SRR e A 2 452, T2 SRR R,
10 mL F1 20 mL P47 7K B0 i 245 5 B #0s K, s SRR TR 30 mL DA AT GRaE =B v e e,
TR AR . A PR T2 S i A &, PRUERARAIZ T AR, AR 75 0 30 mL B i T %S
SRR

m o SEITIKARIIR S S The results for parallel samples

1 (a) 35 (b)
10 -
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~ 9 =
| - !
= st 251 .
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E 7 ' 1 - d £
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2 3 15F
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Fig.7 Test results of equilibrium time (a)and gas volume(b) of head space pretreatment
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Zr b, ARG [ BT Y T2 P -SRI R G R T — R TE T H, M LR
Bl O %5 8 R 8 SR /KT, DAL 1 3 FH A T 23 P 19 4 BB G B 2 800, 3 S T AUAH i AL
FRINTOU S S A 20 T P T, T S B TS SR 0y A Ak e S R AN 2, 425 1 A 3 kKR, (R
B REAIR T HEAEBOR T T FIE A 7 AR
2.6 BIMIATFFE

2022 4 8 H Atz I e B A RAE SO 25 0 o, AR H, WREEYE RS 216.9—409.4 nmol-L,
- 354 A (293.9466.6) nmol-L™', &5 Lilly &5 I & il £ K 5% Je & Wk 785 v 36 12 /K (15 M H, 1 BF 9% &5 51
(1.3—9.5 nmol-L™") #H LL B K, 5 Michener 45 I 43 41 29K & K 2 W inl 1 i H, Wk B2 09 pF 92 45 1
(14.8—152 nmol-L™") AN [/, BUATL Iz 1] i M B A Ho (4 4RRN B35 B R 45733%—118353.9%, F-
BIE 4 (72926.6%+15298.3%) , 5 Conrad 55 5% 5 1 30 i 7K v i i Hy 52 b M AR S 19 45 2R — 2.
AHFFEHE— 2T s AT Bk - H, 3l R B A 172.1—20513.1 pmol-(m?-d) ', “F31{E
41(5932+6288.2) umol-(m*d) " M4 ST I AT B inl a8 K B | Tl T 5 B RT3 7K B Rl AR T M BT 18
FRLH 1.248x10"°L, [HIFRZYR 3.12x10° m?, 1l 5 5 ez Il e M el BO i H, Wk BE 2474 3.7x10° mol, 7K
1 KA H, 1 H Y5258 5.7%10° mol.

WAL 8, Ik XI5 Al H, P34 B 550 IX 1 24 29.6 nmol- L, Sk 3ok X J0] 8 3R 5% b H, U6 AT B2 L Ap X
TSR . — 5 T, I DX VAT B KR DX ] B 32 A TR S RZ i B, KRR AL E R L, B A TR B
H, F1 CH, WY RE AL =404 5 —J5 1, 4=t (12), K ERES o Hy F CH, FEAE IR AR 6ME, 1,y 1 5 500%
HE— LS CHy 77 A, PR 38 I 25 3 A A AE — 8 () — 3500k [RTIRE, 76 30 DX 3t 3 252 0 L R 0
FETIC AT, Vs Hy W BB /ING 20 A R A, 522 JEL R AT B8 R BRI VT /K TG 1T A B, FLIZCR A
SN B AR T O A s

4H, + CO, — CH,4+2H,0(CO,reduction)*" (12)
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Fig.8 Concentration, saturation and flux of dissolved hydrogen, and DO concentration at each site

3 %515 (Conclusion)

) AR T 5 I I A4 P A 8 .53 008 T DU 0 0V L, Vi
AR
2)HE T AU GBS TR R v 5 T F B A5, ) RO T W 1 375
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E KA P i H VR A T2 - SR i R A S T

3)IZ RGN 550.2x10°—4000x 107 Hy 50 Ze MM AH 5 R B (R?) 20 0.9995, K5 % BEAE T 0.07%,
HETEEL T 1.09%, EALSS #4245 AL T WMO/GAW (W4 J& i 1, KL RGNS % 1
EY & VRT3

4) RIS T T B2 JZ K s A Hy Wk BE MoK - Hy 38 &2 i 5300 216.9—409.4 nmol-L™" Al
172.1—20513.1 pmol-(m?*d) ", K< Hy BHEECE, 5 5tz At N B i Hy W22 R 3.7x10° mol,
] ARSI Hy 19 H 112928 5.7%10° mol.
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