JJF GPAHTERT)
SP3BT R s 5 it 2 &K HE Hl o

JUF GP7GHhBE) 4009 —2023

RICEM 2R E a MENUBIEME
Calibration Specification for

Fluorescence Instruments of Chlorophyll a

2023-08-31 %75 2024-02-29 SCHE
sz EEEER
I BTN EERBE%
AT EmIZEEEER
ZRETZEEEER




JUF GP7HilR) 4009-2023

RICEMERE a ME
BRIERE

Calibration Specification for

Fluorescence Instruments of Chlorophyll a

A O 8 i LENTTEEEER
LIrAE B g
7

=
FEESRM. AT EREI TR
SNREBAL. G SIS
LR A IR B R O
SR 1 B R AR B AT R 7]

AR A T AR AT TR 77 DT i RE



JUF GP7GHER) 4009-2023

o H CREE T EREE D

R CZREARTEREEI AR

& E (CZEAATEREE AR

GE (AT RRER B
SEEA:

AT (2 A ARSI ot

sRENN CBUE R L)
PPt (R EE RGBT IR 2 7D

i



JUF GP7GHER) 4009-2023

H X

PP I
T 1 1
D B Lt e 1
R 7% 1
A BT oo 1
5 JBETHE LR AR -+ 2
DT - = - 2
5.0 DU ARVHE AR 4G o eeeee e e e et 2
6 EFHETTT ] UGS HHE T - 2
0.1 LR R 25 e 2
L 0 = PP 3
6.3 %%}—\'—Enri .................................................................................................. 3
6.4 FEABLIREZE v 4
B R s 4
=R a0 L1111 PP 4
BESR A AR VATITIC ] JT 5 -+ v e eeeem e e e e e et 6
S B M4 a BT N TEIEEETE) wovreeeeomeee e 7
B3 C T8I 4325 a B AU TEID TS AR T v 11
B D eI 4E 2 a T E T HEIE B I U B ARG T v 11
Fysk B 9GIRM 2 e a e SRR Z M B A E FEVPIE ARG -oovveeeemmeeeeeeee 13



JUF GP7GHER) 4009-2023

51 B

ARFE )RS LL JIF 1001-2011 Gl T EARTE Jog ) JIF 1071-2010 (FE 5Kt
ERERNEYR S AU A JIF 1059.1-2012 (B E EIFE 5RR) NHEAFIHK
i, FES%E 7 GB/T 6682-2008 (3 #r 5 5 /K AUk FIAEG 77 9%) A1 HY 897-2017

KB 23R a IE 2 6RRRE) I8 AR

AHRIE A RKAT -

II



JUF GP7GHER) 4009-2023

WIETEM 8RR a MENBEMTE

1 ek

AHNTEE T EFEE (0.2~200) pg/L MIFET ZOERMIMHEEER a MR
1o
2 SlAxXH

RHVETI T 5

GB/T 14581-1993 7K1 WIVHFIZK PERAEH AR TR =

HJ 494-2009 /K RFFH AR Z

HJ 897-2017 /KT M43 a FIE 7066 EEVE

HJ/T 91-2002 318 7K A5 7K M B AR E

JURETE IR 51 SCAt, A H B R A& BT A9 LA HIR 51
SR, LERGETRA CRUEEFTA B SR & T AR
3 ik

WHVEM LR a Wl (BURFRAGES) TR a MIOEESHRA, @i
RIPRFE BRI C ISR, WORKAR I3 a PAERRE K ITOE, FOLMHR
JESH4EER a RIRIEE — e aE UL, A4 a MIREM. (i
HOEIR . RS FRonas =3, HEHRERWE 1 iR,

He R iRl B > FEINTE
B AR R A
4 HEFEM
AT AR SR WK 1.
=1 irEHHEK
RHETT H TR ER
kiR +10%
HEM <5%
faE <5%/h
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AR +20%
PLETH AR RS, AME v HE it .

5 BOESH

5.1 FREEZAT:
WEEEE: 5 C~40 C.

HLJR R S . AC (220422) V, (50+0.5) Hz.
5.2 DNEbRAE KA B
52.1 D B HUEAREYIBL: XY RRABEEA KT 3% (k=2) , FriEERK
(= wapr N
522 WEE. AEM: AR

523  (HI897-2017 /K M£Ez a FIE /66 E1E) 56 4 TS 5 Z bl Y

Fe i S
6 BOEBMBAERE
6.1 ZAhiRZE
FEAX AR YO N, BRI SIS A JE U BB 5 A PR R LA [F]

SR a IRENZ FH B RIARER W, W17E(0.2~200)pg/L Y, AR 58 0.2 pg/L.
50 ug/L+ 100 pg/L. 150 pg/L. 200 pg/L. 43alit47 3 IRER NS, i/ iz
& Z P B AR AR IR A AR A SR a WK RE P (E 2 bt 245 21
AT, WA (D .

y =a-+bx (D
i
y — AR A28 3R a WRFEME, ng/L;
a—#kH;
b R

x ——2' PHU] B b AR IZ AR, ne/L.
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HeAR () TR S TR R B AT B RBEE, HBAR (D) it
Hat Rz MU E BRI D, HUEE R A 0B e K AR S IR 2 1t R ZE RS T 4
R

x =i~ 8 (2)

Ax =558 4100% (3)
X

Si

A

Y, —— 5 T AR a IO IME, pg/Ls

X — 55 | MR IE P B WK EAE, pe/L:

X —2b | KUPPHI] B ARAEE IR AR EMH, pg/L:

Ax—H5 | FUIERTE IR, %,
6.2 HEEM

16 F 6 B2 28 a R BE A 20 pg/L 1% PHE B AR R VA VR B SR 7 IR 4% A 5(4)
Mz (5 4 alit B EE R AEM R R 2, %A (6) THEAERES M.

,
_ 26
c=i%7— (4)
7 _
Z (Ci - C)2
s= iﬂff—T—— (5)
s
s.==x100% (6)

c

v
¢, —— AR I RMTHE, pe/L:
c—7 W EAE P, pe/Ls
s——BLUCIEE AR HER 22, pg/L,
s,—AXFEIE, %.

6.3 etk
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BEFRT 282 a RN 20 ug/L 1% FHI B ARHEIE AT I 2 o 10 R a il &=
fHc,, ZJaTEE 10 min JWE 1K, ELLNE 1h, AWM REME, AKX (D
THRACE AR T

|Ci _CO|
AS=—"2% x100% D)

Co

A
AS —AUARAENE, %

C, 10min M#3{E, pe/L;

c,—WIEAMEAA, pg/Lo
6.4 TNMEIRZE

VIR ER a WREEAEACR SN ST A KRE, 7R 2 By, VENACERIIRR
HEARUEIR . IR 1 R, KPS B A 100 e SVl iR I 4 R 2 IR
JEME. FICIAE 10 iRE, AAGES AT I E 3 I, TS 3 Yl EAE 1P I ME
A (8) THRAREIRZE Ac, .

C—C,

AC,==—x100% (8)
CS

A

Ac, — NHIRZE, %;
C—AX# 3 VMR FHIE, pg/Ls

C,—— M IENAF I 4% 3K a W ME, pg/L.

7 REHERETIE

LRHAE ST XA, B EARUHEIE TS, KAEIE B RAFE JIF 1071-2010 H 5.12 ()EK,
RAER IR IC TG NS W% C, KHEIEH (NTD XS W% D.
8 E1AETIE]EFE

FH - 52 A B 1] ) B A2 R RS RO P 3 o SRR 150 DA B A2 A B ol 6 56 1 TH 3R T
OB, DRIL, SRR A AT AR S B A AR 15 1 2 Vs SR T 1] B

AR AR R — AN 1 4. WA S He s A 4EE BOn AR
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B3R A
¥R IRECH 5

iy DI B BN BEBUE/E S AN TAZ MWL, BT BARTE.
Al BFHE B A UEARHEY) T

XS A EEART 3% (k=2) .
A2 ZPHY] B ARAEE IR R

K PR UL A3 (7 v A HE T 7 P P8 B AR TRIIREE (20 TR
FERAR T 2 FH B bRAEA R MR, IR HE R P B ARTEETE VR . B, R4
FEANE BT, 75 20 CHY 20 pg/L 285 a s B2 P B 3R N 290 ug/L.
F 10mL FEARZIR & MM EL | mg/mL 192 FF8 B AR#EY B, BT 1000 mL HAR
e, ke 2 BK R E 2, 2 A 3521, /52 1000 mL KN 10 mg/L
2 FHE B & AndEiiil. B RSB 29 mL BFHE B G&ATE T
1000mL SpR s S, R ECHI AL 290 pg/L ' P8 B MiBebr v i .
A3 BFHE B ARUEE R CRAE S (]

1% LB IRECHI P P B A#E SRR T AE (0~4) CRELIRAE, Pilksy
fite B FHIE B AR TR L A FL S 1 24 h A
A4 JRIBALEE

S = R AR, IR, R R RLIAR IR, A BTN B
P AbEE
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Bi3% B
MFERaSEMNERZE (THRLEZE)

B.1 JrikJR B

W — i B FH DR ST DB A B R S, T B R SR A M, FH TR R A R -
=, B0 EES T 750 nm. 664 nm. 647 nm Al 630 nm K A0 I 5E $E BURIROE
B, MR A XK 483 a IR EE
B.2 A R

SRAR S UL, A AT B S A8 A A AR 1 20 B A7), SR F A R R 4%
)2 B T /K R TRK
B.2.1 N (CH;COCH3)
B.2.2 BkIRE: (MgCO;3) -
B.2.3 WEHEW: 9+1. f£900mL AR (4.10 0N 100 mL SE5 K.
B.2.4 BRIREEEIRIK. FREL 1.0 g BREREE (4.2) , JIN 100 mL SZEGFH/K, #HiiFERE
M (EARTR D .
B.2.5 BIBLT4ENENE. HAE 47 mm, FLAEN 0.45 pm~0.7 pm.
B3 A&
B.3.1 SRAHME: 1L 8k 500 mL JL & 115 (1) kR (L B TR o
B.32 WUEREE: FE RIS IR E
B.3.3 WEE%EE . BRIk ST B A
B.3.4 B0l ARG F1 ik F] 1000 xg (3 3000 1/min~4000 r/min) .
B.3.5 B RO 15 mL, BesiM A5 A U .
B.3.6 AIWLZMGIGE T FiE 10 mm A7 & L,
B.3.7 #FxUiEdE: 0.45 pm RIUB S A NS U8R
B.4 il
B.4.1 Ff i REE

128 GB/T 14581, HJ/T 91 Hl HJ 494 A SCHIE HEATFE it R o FEAR IR
B — JBAE FIAT DU SRR A8 BCHAR I 24 (KR AR B KTET R 0.5 m FEGh, IV K
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PR 5 BT AT 43 2 R BUR AR A, SRFEARRUA 1 LB 500 mL. A RRE st b 27
DORRPER A CandevbaE) , RLEFEMIESIFREIAN 2 L &E, #6#EFE 30 min, BUK
[N 5 cm FEdh, BBEXEHR (5.1  EFTHEGTINA 1 mL BRREE MK
(4.4) , VAP IERRAC SR O REM . 1E: WAIKIRAL 0.5 m, FEKIR 1/2 AR,
it AHAFIR A KR -
B.4.2 FEahiRAF

FERCREGNAE 0 C~4 CREEGIRAE. 1%, 24 h Wisik 2Rl s = i
CEFER 24 h AARERIAAG I SRI6 =, MBIz, IR RIZs) M E
fiiF-20 CHEDOGIRAE, 14d A,

VE: REACKERSE, QSRR RVE, BRI E R
B.4.3 keI %
B.4.3.1 i

R IERE (5.2) BAUFPIAF4EIEIE (4.5) o MR KRS FRREH © BUFE
AL WE 1, AEEER— SRR, AT, &5 R K
VeuEdehE . oL PR R ANE I 50 kPa, FERE S WINITE 4 SRR 45 R AhE, P
THRDEREL, KA R B — X A, IS4 T D8 K 7 .

e ACEE E TR RE G T2l 1 B 2T R DR BT, PR B OV IR i e
di, (EEERE AR N ARAESR BRI, A 43R a BO5ISR AR 3 o PR R AR 1

*B.1 &ETIEEREFR

BIRE e e SR WE I
EARF (mL) 100~200 500~1000
B.4.3.2 HfpEE

KRS IR BCE FATES R E (5.3) 1, I 3 mL~4 mL RERVER (4.3) , BF
BEARR . AN 3 mL~4 mL NERVE (4.3) , SRERBfEE, HEE 1~2K, RIER
SrWHES S min DA b K58 AR IS (VAN M B UG A% BRI AN IE 04 (5.5) Hh,
B (4.3) PEeites RBHERF, — IR ABELET, EHE 10mL.

Vs SRR R VE R U, SRS OGN R B, REIEAT o MR A R
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Al B 2 LA B F s 1 Bt 4 .
B.4.3.3 RIS

e BRI IR ARG A G, AEEaL, MET 4 CELRIE
$EHL 2h BL b, AT 24 he RV FE P EAUHIES) 2~3 IR
B.4.3.4 &l

B EOETRNE O (5.4) , DX E O 1000xg (843 3000 r/min~4000 r/min)
B0 10mine A5 A UERS (5.7) I8 IS RN SR a KINESRIOH GAFH
pill
B.4.4 7 HIRAFE %

FH S50 FH K #2 R SRR 46 (6.3) AH AR D BRIEAT S8 =8 25 R AL R il 4%
B.5 b %
B.5.1 ARl E

KRR Rt g, DIREER (4.3) ASWER, THEK 750 nm. 664
nm. 647 nm. 630 nm AR IEEE . 750 nm B KA R/NT 0.005, 757
FH A DERS (5.7 WIEFIE .
B.5.2 FHRL

IR SEAENE (7.0 MERPIRET L =2 B (6.4) HIIGE .
B.6 Z5iR A

WHEPHGER a WRERE (mgL) , #HEANX (B #HTiH5H:

P =11.85%( Ay — Ay ) —1.54x( Ay, — Ay ) = 0.08x ( Ay — Ay ) (B.1)

e p—— 2 a BFTEIRE, mg/L;
A, ——IRFEFE 664 nm P T IIIROG A

A —BRREFE 647 nm PR T IR
Ay —BUREFE 630 nm BT IR
Ay WRBEZE 750 nm KT HITOR R
PER I o R RIE (ng/ll) . RIAR (B2) HATIF

_pV (
=—— B.2)
p \
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X p—FEMTPHEER a KBRS, pg/L;

p——RFERI 2R a (I FTEIRE, mg/L;
V, —— AR E AR, mL;

V —IFEEARRL, L.
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MisE C
RICEM FZ AN EMNREIEFESERR

NG F WE %5

PR AR Gillpd S

A Y H %5

&3 Fl R

R UE H 3 R HEH 5

IR FHX

RN TN

1. MRz
ke | PITUIB BCEMEE (ug/L) SPETTREIS | B RN E
PRAEREEME | A HEIREAE TP BIKE | RE U (k=2)

(ug/L) (ug/L) 2 30 P m ue) (%) (%)

/ /
el FER

2. EEM
PR WEE (ug/L) wE M
(pg/L) 1 2 3 4 5 6 7 S H 8 (%)

20

3. fasE
FRUEM (ug/L) 20 ek
W] (min) 10 20 30 40 50 60 (%)
MEE (ug/L)

4. JNMERZE

NGNS ANIEREEE N TNE IR ZE
B e T (ug/L) (R Cug/L) (%)

Ages 1

Agar 2

As30 3

Asso “FHME

11
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MisE D
RIEMFE a MEMNRAEIERATSERR

1. I

P RAEREZ U (k=2) :

3. HEME:

5. EIRZE:

IR EE (ug/L) AR (ug/L) NMERE (%)




JUF GP7GHER) 4009-2023

Mi E
RICGEMFE a MENEMERENEATAEEIEE =G

E1l #k
E.Ll #RAR: SIEMLRE a WEL.
E.1.2  HrdEPym A s s
E.12.1 . D7 B AU RHEYI o -
E.1.22 Rl WA, WEE. FEM.
E.1.3  RHET v FEACES R TR (0.2~200) ng/L W, 4R35 5105 i) JE )
WHE 0.2 pg/Ly 50 pg/L. 100 pg/L. 150 pg/L. 200 pug/L 25 5 ANHEEEK a FRUEMRE &,
B2 FHI B RAIBRUETE . 2 BT 3 KEE R, FE/N RENE D B
PRUEI R IR AR I 3 a IR BE R P S 2 b v th 2219 2R ) 2
JiRE, BT RV EH S P B R S B P B AR UK BEAE AT HLE CF
AERACIRERED , FRILMIRE.
E.1.4 KCHEMI AR

WERIRE: 5°C~40C,

LY LR MR AC (220422) V, (5040.5) Hz.

E2 S
X — X
X

AX =

x100%

si

e,
X, | AL TR B B P B VRS, pg/L:
X5 | SUBFTU) B ARAERIOIR L, pg/Ls
A% T IR, %.
E3 i R
SRS A R ST LR,
[, (AX)T =€ (06U (%) +C* (% JU* (%)

13
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A

E4 Fr#EATE D BEIFE
E4.1 MRS S P B IR 5IN AN 2 5 B u(X,)
X5 AMKIERTZ P B RPIFRAEERS I 3 X (n=3), it 15 &K (N=15),
IMAFHIH 4R 2R a WRPER A S TS B0 WK E. 1.
#E1 BAH B RIRERROE TN BLER

g o LT DR Per't A et
(ng/L) (ng/L) 1 2 3 FEIME (ng/L) (%)
0.2 3 022 | 021 0.17 | 0.20 / /
50 715 5202 | 52.03 | 51.98 | 52.01 717.09 +0.29
100 1430 103.43 | 103.49 | 103.43 | 103.45 1427.59 -0.17
150 2140 155.65 | 155.73 | 155.63 | 155.67 2148.86 0.41
200 2860 206.94 | 206.90 | 207.04 | 206.96 2857.29 -0.09
R 0.0925 R 0.0724

R A B A& A
y =a+bx=0.0925+0.0724x

A BB HRARHE R Z N

(i —(a+bxg))

Sy =\ =0.3407pg/L

P B AR I A X =1429.60pg/L

DL S0pg/L MImtegdR a WREE S, MR HENPZ 8 B WREMEN:
X =717.09ug/L , RHEIRZEN: A=+0.29%.

MZe 77 A2 B2 PHIA B W BEAE 51 N BIANHA & B4y 0 :

—\2

X — X _ 2

u( i):Sy/x l.,.i_,_ N( i sn) :0.3407 \/1+L+(717.09 1429.60) ng/L=3.0472pg/L
b «/n N Z(X'_;)z 0.0724 V3 15 15289659.6

i=1

E4.2  HFRAEYII 5] NIASH € FE 4y / u(c,)




JUF GP7GHER) 4009-2023

EA4.2.1 HUEFRAEYI A B 51 N AN € B 43 B u, (C),
HAIEA AR B %, P8 B MKE N 1.003mg/mL ,

U, =3%(k=2) . TIETERIEIR 3N BRI R o 5 A
Urel :%

=1.5%
k 2

urel (Cs )1 =

E4.22 rAEVIR AR RO R NS 8 FE 43 i U, (C),

PRI 51N A AN 5 5 S VAL 2 2% 8 R e R B 4 5 B R AR R 1R A
5 LR XA AR (R 5

AR VLA, DARCHIG R4 3R a IR SOpg/L IIZ FHI] B briEisN
B, FTLPRFRE, H— PR ] 10mL FARL A R 1000mL H bRk 5 8,
BB IRRE TG 2L S0mL /) IR (U 36mL) A 500mL FRARZ A EH .
a) IR B SRR RRURIHE S NN & BE 7y B

10mL B FR 2R I 5 A R B0 K R VFR 22 +0.020mL,  1000mL B bR 28 25 i i Bk
FOVFIRZEA+0.40mL, 50mL 7 FEW S (MEX 36mL) M K iR % 4+0.10mL,
500mL bR AR BB K SR VFIRZE N £0.25mL. 1] LA LI, T R B A
B AR A AR R HE 51N BIAHX AR HE AN 28 FE N -

ulmlzlo'ﬂxm()%:o.lz%

Ox\/§

0.40

O 100%=0.023%
1000x+/3 ’ °

2rel =

u3r61=30i>< 100%=0.16%

6><\/§

o, =2 _
500x+/3
b) Rk R i B A SN AN 8 43 &
TERW S e 25 B BTS00 SR AE (2042) CZIAIRZ), 5INIIAHE E
i I R AR A S AR AR K R A e, KRR RO 2.1x10* T, Rk
PEAE AR AR LR g (2321107, 51N FIHIARAEASHA 52 BE R Uy, =0.024% .

x100%=0.029%

15
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Rldk, MERE a IREN 50ug/L -

— 2 2 2 2 2
urel (Cs )2 _\/ulrel +u2rel + u3rel + u4rel + uSrel

=(0.12%)*+(0.023%)? +(0.16%)>+(0.029%)>+(0.024%)> =0.20%

— _ 2 2
u (Cs )_urel (Cs ) x Cs _\/urel (Cs )1 +urel (Cs )2 x Cs

=J(1.5%)*+(0.20%)* x 715ug/L=10.8223pg/L

E.5 B bREAE
P& ANHE B oy A T AR DE, & bn AN 2 N
4% 2 a RN 50 pg/L I

U, (A%) = /G ()U% (%)) + €2 (X JU2 (X))

2 2
=\/[0.001399(ug/L)'1] x(3.0472pg/L” +[ ~0.001403(ug/L)" | x(10.8223pg/L)* =1.6%

[, 2R a WREN 100ug/L B : U (AX)=1.6%
242 a IKFEA 150ug/L B : U (A%)=1.5%
482 a WREEA 200pg/L B : U (AX) =1.5%

E.6 I FEAE R
I REANHE LA
H2E 2 a WA S0pug/L i : U =ku (AX)=2x1.6%=3.2% (k=2)
482 a WREEA 100pug/L B : U =ku (AX)=2x1.6%=32% (k=2)
282 a WREEA 150ug/L B : U =ku (AX)=2x1.5%=3.0% (k=2)
4225 a WA 200ug/L i : U =ku (AX)=2x1.5%=3.0% (k=2)
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