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The Improvement on the COD Deter mination of Chinese Environmental Standard Based
on Partial L east Squares Regression

Abstract: Fast digestion spectrophotometric method for detecting water quality is the latest environmental
standard for chemical oxygen demand determination. Its calibration model adopted the linear regression anaysis
that used data measured on a wavelength point. It resulted the uncertainty of calculating the COD and its relative
error was larger, comparing to the GB dichromate method. The partial least squres regression was applied to
improve the calibration model in this paper. The PLS model was built for the high span and low span of
determination respectively. The relative errors of predicted results were 4.47% and 4.09%, which were apparently
accord with that of GB dichromate method. The PLS regression solved the uncertainty that resulted from the
linear fitting regression.
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1. LRI
1.1 FEAH
TR TR RS : 1/ 6K.Cr0: 3RSE X0, 500mol /LFI0. 160mol/L, FRIBIR-FRIREERE (o

=10g/L) , SEFHEMA: BRERAEI (0 =24g/L) , CODFRUERIR A ARA IR MR (Fife
LRI SE H100mg/L. 200mg/L. 400mg/L. 600mg/L. 800mg/L. 1000mg/L; EHFT RFIHKEH
25mg/L+ 50mg/L. 75mg/L. 100mg/L. 125mg/L. 250mg/L) -

PA L3R FI38 ko B4l s186 FH K R IR ZEIRK

AR I KA S S 1 SRS (AR ) TRk 7K RO e A PR A 7K o
1.2 FZULs

KA USB2000+ 626 (FHHAKTEH . 350~850nm),

PRGBS M IR N RS .
1.3 S 7k

FZIHT/T 399-2007 EEAT M ARY ARUEREAT S5«

(1) ZeHIbruE TAF thk

I 1.00ml FARTREVAW, 6.00ml BREAR-HR BRI AR T, Pk LA REREE
PRAE COD WK 3. 00ml, Z3r AN AWM, #7588 f F R A0, THIR 16512°C, THI n#k
15min. HUHAEIZ SR, DIZEWACH S, mRFEAE 600+ 20nm P KAL, RRFEAE 440+ 20nm
PR AL 52 W o ZRAR KA S 19286, 1 COD ARUE R FIFETRK COD B 1R AR NS M e B 218,
2R UE T A 2k

(2) IKEERIE

HERIREN 3. 00ml ZKAEAREE COD bRty iA% Bt LR RIRE L4, 2 KFEh A 505 T,
LEINAS ARETT . ZE N 0. 50m] R R AR IMGR o I3 ¥ COD A HAH N A B bRt T A

2. &R5ite
2. 1 IRIEEAT MU ARUE 53 6 0 B A I i i

FEZFE DA I B0 () AR TR PR, (EBRR A WD, DARRRARAE ML), 28R
W)a, FH o R E CoD fH.

Cr:0° + 14H + 6e — 20" + THO

COD {4 100~1000mg/L (R ARyal), £ 600£20nm LI E FA MR HL =42 Cr'
WG RE, AL COD MY Cr’ MM S FE 3G & = s COD 4 25~250mg/L (IR REFRIE D,
£ 440 % 20nm A 5E TR R R I8 5 Cr® FIMOR J5 7 A2 1 Cr® PRI S 25 7 0 B OB T, ke
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Absorbance(AL)

420 430 440 450 480
Wavelength (nm)

B 1 {RREFEaE (440+20nm) JEiEE

0.4

03
=)
< 100mg/L
e — L
= 400mz/L
2 600me/L
3 a00ma/L.
%02 1000mz/L.
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Wavelength (nm)
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CODfH (3% 1 FIFR 2 i), L AR ZE /4R S GB ke 25 SRAH EU A i 75
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WrEd K (am) TAE M2 x fly #15<&%r  COD fH (mg/L) FHXT 5 2%
420 y=300. 11x+8. 4076 0. 9950 64. 45 16. 06
424 y=305. 72x+3. 3104 0. 9950 62.09 11.81
430 y=321. 31x—3. 1765 0. 9948 61. 66 11. 04
436 y=341. 22x-3. 3665 0. 9949 57. 25 3.09
440 y=358. 96x—6. 1182 0. 9948 54. 40 2.03
444 y=373. 03x—5. 8664 0. 9946 51.47 7.31
450 y=413. 18x—-7. 8293 0.9941 47.10 15.18
456 y=464. 44x-7. 9331 0.9948 42. 36 23.72
460 y=b502. 44x-7. 895 0. 9946 37.93 31.69

A TARFFRIEN) 7K, , GB ¥2I5E COD=55. 53mg/L. & 1 HH, PIEHELM x My 14
KARH r £ 0. 9941~0. 9950 35 FHl, 2 B Y6 E AT COD ARUEV T B M A R AT R SE R R .
BE AT IFAME, T2 CoD tHE I e, I HARRELeU K 2 /¥ CoD {5 E Az
TEAHX i 25 FE K (AT COD s -uss=64. 45mg/L FH CODr=uiou=37. 93mg/L) o HIXA1EHEH Grubbs
FIE (12K 30 B A e, BUEEE P=95% (B MK a =0. 05) Xof i 55 - 290 d5 A
COD» s0a=37. 93mg/L V15 G {0 1. 648, /NTIGAHE Ge=2. 215, Ui IZATE AELE T HAHE,
SIS ARG o A IZ AU W I A, R t RS t=4. 94>t8 (@ =0. 05)=2. 31, &M
AR B 5

AR 2 ErRAEVE IR N AN R G I E R COD ff

WrEd K (am) TAE 4k x fly #H5% &% r CODMH (mg/L) FHXT 2 Z5%
580 y=7254. 8x+23. 763 0. 9935 471.75 3.03
584 y=6474. 6x+17. 203 0.9953 462. 98 4. 83
590 y=b528. 4x+16. 757 0.9958 463. 18 4.79
596 y=4932x+14. 345 0. 9964 471. 29 3.13
600 y=4640. 4x+13. 69 0.9963 477.96 1.75
604 y=4431. 6x+13. 166 0.9967 471.61 3.06
610 y=4199. 1x+15. 124 0.9919 475. 34 2.29
616 y=4067. 3x+14. 666 0. 9969 477.12 1.93
620 y=4027. 1x+15. 967 0.9969 472. 84 2.81

R PR R A R B IR GB YEMSE COD=486. 50mg /L. {EFrAEL s M By, % B
1 COD {H AT A MO LR A S, AR BL& I 4k 5 R 150 COD B AN —30, (B ZEAH %t
ENe UM, BB ETEAKT a=0.05, XLAIEHEAE Grubbs K6 A1 t A5G, 4 SRR WILTAHS
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AAEAER SR, AR L8 T S COD —5s0u=462. 98mg/L F COD 1 -s00s=463. 18mg/L AR} S5
YA B 5.

MSE B JE B, LEAR R ARTE R Y, 4404 20nm PEBOM5E SN = 2E 1 Cr R BOE JE 19 Cr®
MM ERE, RRBAESR, MNEL, TEURZRK: MR mAEHEN, 600+20nm B
DI SN AE 1 Cr™ IR G E MR, S0 DR BT i —, AT 45 SR 22 45/

P TT DL, SR Sl A e p LA TR AR AR AR T A COD AR, £ 502 1 U e KB LAY
TG RT3 K p RO AS D T 425 SR L S 8 0 7 e o A SR P s SO R K, g e o R R
4R I BRI M R R AR

S A 25 5 T IRBEAT AR UE T 0 e B LAAM SL At B, IR g — 2 KR
MsE e RE,  ARIRER T vk r A& IR AT AR 1T o Y FH A R b 0 00 e B
DM KB, o B B OO R, (A IE &5 X OB SRR AR ZE 4K, DA bR
YRS A0 P2 B B BT d /MR 22
2.3 fRdne/ Ik AL IE 45 3

fidse/N 3% (PLS) AL Tl weaf s I 2 AR RA IE A 1131, el b AR AR f) ]
PERIUERNAE [14] .

 COD brAEH R FIUME A PLS BRI R IEAE, X AFIIKAEER) COD {ELEEAT T o CKERE i3 A
TP ARG, A Ve K N EIEOG R ik, BOP K A N =1nm S50 1% i 4 2 pk o O
KA, A1 IE RS ERERRE X, COD FRifEs il 2 51 i) B (L VE B2 IE 4 COD (AR Yo X AEREAI
Y RSy R A hoME (Meancentering) Flbs#fEAL (Autoscaling) Hidfi PiAb£E, PLS ARG
FERRIEI AR 25 (RMSEC) KPP«

PLS JEEERIh, ANHE A R AL 5 A A G AT IR AT, 2 0 D R 1 e ek
AR R AL, TR T R G I AR GE )10 T A A . ARE AL IEAERE AR Py 2 R
B FEAI S L7 ZE R R TTHR A 2 AR B, AR R RER v R R 5 V207 PLS B = R4 BN 1,
TR 25 R dp b o B A BODE B 0, A A S A g R 2, LA IS . Bkt
PLS K2 IEREALIN G R4 R 4E 0.99 LA L, ZREFUMAE R COD ARtk it B HAH OCBE i, 2 IE
S LI ETN

3 PLS FAURGEIE 25 5 A bhs

B (om) PLS KLY TR KAEAEME  ArI R Fi FHX

F T %7 RMSEC EY 8 COD {H (mg/L) R A%
440420 1 7.1503 0. 9903 53. 05 4. 47
600420 1 7.0798 0. 9929 506. 42 4. 09

PLS [R5 AT AN [T L2 4004 [R5 43 BT 45 L 2 st K A i R BB, it R A T
ARG VAT B, T TR 1. R TTOI 2 R E AR 5 ) COD EAEXT EE, IR
HHEAKT a=0.05, F t K%, 2 90TH 5 AR BRI AR BU R B6 S v A €1=0. 714 A
t2=1. 36, Z5RI/NTIRHE t (a=0.05)=4. 30, FH M COD AN E AR I E 45 2 W &
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WEFCIE R 2 Y6l CCD BEFDE LV BEAT IR, Ly B @ HUBR S Ml 0 e e RE v A EL , AT —
5T 3507 850nm A Y B OGRS IR, 3BE G T BN B TR, T R, A
I, AR AE A AR AT A

3. &1

IRBEAT ML ARAE 53 6 FEVEARGEE I 52 COD SR FH RISz 92 B P (B — e K 0, e W B 15 CoD
BT HZRA RDTRIE, PR B P A A R K R ) A7 A B e 5. SR K
Bl A 22 200 SR A PLS 900, AE(R R FRVE I (440+20nm) Al EFEVERH (600+£20nm) Py, #
PR IE AL 52 R B R 43 504 0.9903 F1 0. 9929, AHXFIR %435k 4. 4T%H1 4. 09%, COD I 5 fE Ly
GBYLMISE 45 R —80, A BEvEZE 5, T LAY BRI CoD R nT REH BL MK B 5% %, RA
R 1) 20 51 FEE U100 e AN 2 18 I S 36 A e RS AR RN
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