5 ikE REPOATS

= AR IE X TT & 53 A 3G E 18 7K H ki A #l Rk &5 SRERA 14 RY

2 M 53 1T

BN, A B, R, o #EL o MY, =mED, kaal

(1. P EDK =R G BE B K DRI T Al AR A R R M R AT RS R SR, IR H S
266071; 2. HEBFERE WVERMIRIT AN SR E AT E, IR FH 266071; 3. hEREER
2, dbET 100049; 4. F BRI SHAEZ LR S Bl E S5 gy i Boasms, Wk §
5 266000; 5. RiEWHF R K-SR, LT Ki#E 116000)

HE: BEAIKPOC)VEAEABRAANZARBBATLAELERZMA, LEAHAKREXEE, A
A, LESHANE POC R R EMFT 600 7 ik, (2IH Bk T KR MEA HB(DOC) T ft i &
87 0h AT AT R G A SR e TR BT 48 AL TR DOC &9k 69 B AL, AR iR T 5 A BAE 5 i 4F POC
M LER Bk, ABREXHEGHm., BRET, ) SHELREFT L FHOEREFRE, it
FEZORESNERFARKIRE; 2) XM AR ZOHFREFTEHYENT TOA K TA LA
B L 3) AR SR gk 4 A LK 100 mL BP ST A Bk B LR 69 DOC; 4) AR id k498 450°C
KB 5 h BT VAR B ETRIEIE LR W89 8%, {28 AT 18] A A JE AN E AP R AR 69 R A K. AT
A A TR ET AR & DOC st 2 4 R ey ¥, BN T4 RELE. HEES, TEH
T #K POC #5069 M 52,

K AE M BRI, BRA K, AR
FESES: 0656.32; P734.4 CERARIZED: A X EHS: 1000-3096(2020)12-0078-06

DOI: 10.11759/hykx20200221001

OB ALK (POC) 2 V7 I A W ' & VB Y 1 22
PR, R AR YRR A AR A AR, SRR AR I
Wb REAER A, feE— e LA A
PLIR(DOC) | # fift TCHLEK (DIC) S5 B I i 7= 4=, 78
WHEEYEE . W ESRRT)E RERRIEH T L IF
FEAEA"Y, POC Kl A9 v B AR B 7T 45 9 2= ¢
HE, D5l > 2007 4, [ A 1)
FRHAMEE NS o BFEES M AEREM
(GBT12763.9-2007) 1 #il5E T POC 43 Al Jr iFibmife, B
PR 7 SR W KRR T 2 DY B 2T 4 UE IR (025 mmy;
450°CHIKE 5 ik e, K UEIE TR TNIRE 30
min, JERE TG R HT R T G T E . X — T
BRI TP TR, $2m T e L SRR IE &
M, DOC 1R%55) Bl W B 76 [ A ALt [, #85r KBhi 28
X I AT 3%~11%F DOC W fff 4 POC E [, 78
POC iR H, DOC A Al BE AW e i
B F, TTEZR POC HY B SE 45 3 bRy M b, Jf
K% DOC Al BB KA RZM, XA IE DOC $20

(25 FIRE b BUORE vkt i R o P 22 X2
JEAT A, JEAS T B AT R IE LA S AN BURE AT To 4 —
IR AR5 27 3O Ry U B IR B 25 < B Bl A 23 %)
ZERFEARE P, Ik AR IR VR R A AR
TR OE; WA Z A E A% R DOC Bysgm, K
A HEAT 25 U RE S (DOC) Y AZ TE ;2 9K i Sk i &2 11
H A E IR A F R (DOO)K IE B E 1k,
Wit TARZHURE D7, R 28 FIRE AL IE 25k DOC
(R, fH RISy I I ROR R B8R 2 s
FIRE S B BRI . R T 0 v B e 5 ) R A T . AR

Wik H 33 2020-02-21; [0l HHH: 2020-05-11

S IUH o E KRR DT e B K™ BT T SEAR BT 55 % B¢ 1l
(20603022019012); [F15 H ARRFARES T H (U1906216); 1FI K MR =l
F AR R (CARS-48)

[Foundation: Central Public-interest Scientific Institution Basal Research
Fund, YSFRI, CAFS, No. 20603022019012; Joint Fund of National Natu-
ral Science Foundation of China, No. U1906216; Supported by China
agriculture research system, No. CARS-48]

fEE A XI%0(1985-), B, WARTEH A, TR, #it, FENHEE
PELE A WESY, E-mail: linyi@ysfriac.cn; fK4KZT, {5 E#, E-mail:
zhangjh@ysfri.ac.cn

78 HEVERLAE /2020 4E /55 44 34 /45 12 3



HEIRkE REPOATS
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RT3 540 114 52 w5 G 3 SR A ) R BT E
I AR AR 1Y 48 FBURE i, S E Xk 2y
TSR FERYE, B, A BRI T 2 FOAS[E A B
FE LR T LA, 8 SE IR A B iE 4T DOC ¢ IE
SRR A R R N, AR RO B AT T o LAY
FEST T L WERA 23 R S BURE O vk B0 R R
DOC B ik, i POC BYAH I ST 1L S % .

1 S¥%HH
1.1 B H5HH

Elementar EL #45CHR MM (FEE Elementar 24
A)); g, MILLI-Q # 4l /K {X (32 [ Millipore 23 7);
BORTHEAE; GF/F BEBSLF4EIENE (D25, 5 GE A
Al); fhuEREE —E QR . I, S5 Pull AR]); H
SMIER

Vg KA i BT L 2R 2 PR S YV T I, A — [

F1 HRLESE

FE AN SR K 28 R S K BRI 22 25 LI Al I,
T4 H AL 2 i b S50 = HEAT RS A TAL B, 4b 2
J5 B RE i 85 20°C B R
1.2 H&ekf
1.2.1 BB AL

A3 BIAESCER T BART 180 d, 30 d 7 d FISLHG 24K,
B @25 mm B GF/F RS- 4Ey8EE, 72550 L
450°CHIHE 5 h, RIBEIT I UE IR A & b E e E IR
TH S = N .
1.2.2 POC HERRE

W T BUKFER A G, A ST R, Bk IUK
FE 200 mL 28 BRIt 8, 3ok i ) D R B A 2% A A
fiff POC #Efh . Hopdg 6 ANEE —24, B4
AN 28 AR R 4R B 42 25 Bk DOC Y481 .
1.2.3 mHEEMREMERE LR DOC K#RET %

25 A RE R R AN RIS L2 1 Y 1~3,
B A% LR DOC S0 (A i L3R 1 iy 4~5,

Tab.1 Sample processing method
Gi'T JrkARKR Bt ik B
F g e MU, OHTIBIEE, R SE IR IR AR IR ~
P, ﬁuujfﬁ{zngﬁgﬂ i, R HOE A RARAERE R 1~2 s JR L SR 24]
2 BUZRMEME R PISKIE R R g B R IR A, R R UE RS R SCHRTS]
3 T REANUE TS U R BT B AR 3 ORI RO R, DAL R

fhugik  =ERER

ZITETC R IS FRERL, R IIE S R, ARSI — E AR

GB17378.4 (ZE1H/K AT gk sih /344

4 ZEMKEE HIZEIEK ZEKAR TR B & R 50, 100, 150 A1 200 mL, FE&L AIIEZRIER20E); B ETE R4 52

I AR EAEAE D POC dls

AT BITERICH P AR dh, RAETE S 2L — 2, R

WK K N THK

B0 3 SR M 7 325, A v 2% NIWA

A E Bt o5k, AN LiKBCE Tk
%% GBT12763.4

1.3 MBI HERE
JCER TSGR Aok v I R S A VR, KA
58 AR e AN Ak A il — AR AR Bl RN LR TR A UK,
RASKEAMERE )5, 40 i 2<%k A K
TR I R AT, AR A T o A R D R 1
AR5, AR 4l A i EE R A 0 A o R £
RAHEH Cali N TR H & &
1.4 POC #H&ufo 2 & # 5 M 4 LB T ik
% Elementar EL YT ZE /AT AT E, 1

£ CHN #5X, JNZRiE# L BEAR bR & BRI T, C
N Kzt BRI 0.01%. 1088 5504 FRBE IR B 750°C,
W AR 550°C, mais &N 600 mL/min, %A
SN 20 mL/min, 5@ SR ERE N 70 s,

FE SO AL U I, R A R IO 9 25 14 R i 35
RT3 S AASCHS R 25 v, AN R0 v o B A
1R me), JFARIETTRRIT Bk C i m BUE
R PRI ER A E S AUME, HAUMNR R T C ot
Rt o i m Ak LM s s, B2 FIRE S Y

g T R S A BN B R LR R C S AR,
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FEPHE A SRR ST 28 R IE, 4 45 S5 A D
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Fig. 1

UEE KB HEAS T AR TIRM ) C. N 295k, 7
PIIERENY C. N A LT B A (b, R 2 RE g 55
R, R AR 2R, B R C &
BEIF IR ELLR Tt FEMOA TR A, R 5) X 45 7
R

it FAT R KT, T AE, T E
B BT, 6 PR 2k SR B,
B B AT — g S s Py ©. R, FefiTad
LB MBIV 7 44 B T — 0 A (01,69 I 1 D £
e TR BB 1148 Y
22 ARZOHRBETEFERGTH

T WA X DOC H % 11K IE A5 LA TR,
K 7R [7) 5 4R 5 ORI v 9 2% BRI 243 38 O T
BEJT IR, AMIRANRIEE | AU . g
375 FURE R ROBCRERAE, LT HE L LSOk . 92
SURINKIGAREL 7 H P HIIERE, S RZS TRE
F 25 b B D PR B A BT . S 026 2,

x2 TRZTBEHMEMER AL
Tab. 2 Results of the different blank sampling methods

e FEREME 2 FRRSI POC THEMH

5 Fl/% FEMETERE/%  EH/(mg/L)
eIV 12.14~13.05  6.19~15.85  0.14~0.34
V-3 {E 12.49+0.41 8.52+3.79 0.27+0.20
MR 12.44~14.06  3.46~14.71  0.20~0.49
FHE 13.30+0.52 9.28+4.06 0.32+0.22
TWKHEERE 12.13~12.92 5.01~15.67  0.12~0.40
FHE 12.53+0.32 8.35+2.10 0.29+0.11

W3 2 Fra B, B X RE S RE (5T o BR R
JZREIE AL, A4 A BURE R AE — 2, IS4 A DU
SE B 45 R 2% BN 3 (P>0.05), UL ERIR SR AE,
FE T MG, U i o 4 SR s A PR T
MUZ MR 6 2475250, bRl 22500k, 45 R
R ULHIBUZ BREE S N M BORE#R A, SR
DOC FEUEME LM ft, TR G WES, ET
W 4550 23 110 2 3010, DTS SO it 0 {5 oAt 4%
20 25 53 8.3 (P<0.05) . BT LART AT Sehf e SUZ Bk iy
FRAEA I

BT 2 FURE S DU E 25 R B T i 25 LR
i JRURE 7 R B T 28 U R TR AL S 8 A O
HESMWR2E, L4002 A2 5% 83 (P<0.05),
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i RS R 22 S A i PR 25 R i BBURE 7 ik A TR
EIEMEXT DOC By R I B2 57, 32028 AR
Y25, B4 POC ™ R R ER. H
AT JC I8 2 SCHRIC 5% A 5 b S AR SC A AT e A 5 1
HRAFAE—E M BREE, AN BER A SCER e 1 U7 ik
HEATERAE . IR, SEEARWALIE T DOC 2 MR e
R X 7 RS, AN [R] A A B 5 3k 22 ) R
5L
23 HBEEWR DOC HBRAEXT LR 8
] A o Xk A D AR i, 3 L 8 e B
Je, SR 28 17K B 52 il 1) 75 = Ao 98 A 285 2% o Y
W, WERIYAE . AEA S AN R AT, FATTR
T AR KR B S R, T O A A L PO
UEZERK YT, BB DOCYE LR H By [al i, %
JE BN ZEBKAE sh e R rh, BB AU Al 22 i
BIFHFAEPIRISET:, 0 POC 45 R ATHERTE, 1Ezs
TR Y LA BT N T K a7, PRAE s
AREPBERN—8 BAIEWL LR, 505
R IIBRAL I 7 H N RIIERE, AN Y S 24k P
MR E AR LS AT o R ILER 3.

#3 HEXLKR DOCIERIEAZMER
Tab. 3 Results of the different sampling methods in re-
moval of DOC

eSO EETLE/  POC A (EL

WP LK)
% (mg/L)

FEI7K 50 mL 7.53~8.00 0.38~0.40
FXE 7.84+0.27 0.39£0.01
FEMK 100 mL 6.93~7.09 0.34~0.35
RN 7.01+£0.08 0.35+0.01
ZEMK 150 mL 7.01~7.10 0.35~0.36
FHE 7.06+0.05 0.35+0.01
FEMEIK 200 mL 6.91~7.02 0.34~0.35
FXE 6.95+0.06 0.34+0.01
AN THE7K 50 mL 7.88~8.08 0.39~0.40
F¥E 8.00+0.32 0.40£0.05
A T.i7K 100 mL 7.22~7.29 0.36~0.37
FHE 7.24+0.08 0.36+0.01
AN TI7K 150 mL 7.23~7.29 0.36~0.37
FHE 7.25+0.05 0.36+0.01
ATk 200 mL 7.22~7.29 0.36~0.37
F-¥{E 7.25+0.06 0.36+0.01

e 3 MMSCSIRAT R R, AN THKEET
(1 2% S 6 2H A ol D00 (L 9 L I 3 1 T 2R TR K 4R AR

(P>0.05), T 2& 17K B 28 1 /K R AR B 38 Jns: ot U
FEETF IR RRAR . PTLAHEIRT, HiEAT28 00K shkRt, &
B S 8T IRl T B, R AIE
ff A ALK oo, T S EEs Rh BR 2. A
TR PEAT h 4R ERS, BR 50 mL SCEAIsh, Hgx
8 PR R T AR A 25 57 K B35 (P>0.05) . AT LA
HEWE, M verg N T K IABEA 100 mL 5, ©3%
AT LAE 2 W I AE B R /) DOC, M ER DOC X
FE L 25 A

g5 LTk, MRS R, HRETIES AR TS
FIA IE 1 5 e BB B mT RE IR AN, FRATEELCR
i 52 U kS N TIK vhk 100 mL AYBURERRAE
24 FHEOELMPEEE

TR E BUCRE )5, T 2020 4F 4 A X 2@ i 50
TS 2 Kb ub 7 L RSIEM IS ) 2 abuli i 647 T POC
Al IRURE, A5 3 7 B 6 AP AT HEA TN E, ATl SR L
F 4, BE 4TI AL AR e L, BE bR
28N, K% (RSD)YN 0.83%~2.35%, Ui i% 1%
AT 3 T LA B A oAy AR R i %) S 56 00

F4 WHEHZAREFZERNESMNEEE @0=6)
Tab. 4 Repeatability and precision of the improved blank
method (n=6)

pE POC/(mg/L) RSD/%
IV 1# 0.348+0.003 1.02
IV 24 0.377+0.012 1.28
ML 1# 1.252+0.033 235
M 24 1.424+0.001 0.83
3 ik

(1) A SCERAIE T DOC Xt POC ¥ fifs i) E i 3 U
AR, A% & DOC K5t POC il 5 45 5 r= A= 520

(2) AFFZ FARERERE L, &XF POC lE
GEA R R 22 R . ASCIE T HETSCERIE 2k JL
Flzs (BURE iR A BRI, ERAEHAR %K
PR 25 VR Al BRURE 5 B A A — o B . BRI
(2 FE S 08 52 BJE SR AR SCE N T
7K (100 mL)7EHATHAE
2 3Ck:

(11 KA, KW, PEN. KSR A IR POC)AE
TR A Y BRI 22 LRI ], A A=A, 2006, 26(7):
270-281.
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Effects of different sampling methods on the accuracy of par-
ticulate organic carbon and particulate nitrogen samples in
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Abstract: Particulate organic carbon (POC) plays an important role in both the marine ecosystem and the global
carbon cycle, and the accurate acquisition of relevant data is a key factor in research on the marine carbon cycle.
Elemental analysis is the most commonly used method for accurately determining POC content. However, the im-
pact of dissolved organic carbon (DOC) in water is often ignored during sampling. In this study, we focused on how
to obtain blank samples and effectively remove the impact of DOC. We investigated the impact of the use of filter
membranes on the data and designed five different sampling methods to compare their effects on the data. The re-
sults show that: 1) the blank values obtained by different blank sample acquisition methods differ significantly, and
their offset errors are not corrected by blank correction. 2) Both the methods reported in the literature and the blank
sampling methods designed in this study produced abnormalities in which the blank value was greater than the
sample value. 3) 100 ml of artificial seawater can be filtered to effectively remove the adsorbed DOC. 4) After
heating at 450°C for 5 h, the carbon adsorbed on the filter can be effectively removed, but the longer is the storage
time, the more likely is the filter to adsorb carbon from the air. The method developed in this study can effectively
remove the impact of DOC on the measurement results, and supplement and improve the factors of influence that
are not considered in the national standard. The proposed method can effectively remove the influence of DOC on
the measurement results, exhibits high repeatability and high precision, and can be accurately and reliably used for

the determination of POC samples.
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