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BEMREEHBES G RES NERREER N ERE B HER, YOHRER B
BRI EESERER, FPRRESREHE B, MEECHRER-SSEE-KEEHE-
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Wt %5 e K DR R ER M, AT EEHRRE, HERE, RERDE
I b ET4R B AR AO R LR L A, e Akl AR b i 5 B B R 3R 5 B (one-
factor-at-a-time), YELEMARE HH: (sequential one-factor-at-a-time), 7R LK ¥ (factoral
design), JEMLZEE (evolutionary operation) ZHHMMMES, L&A TREREERIHW
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RIZRE 7Y o
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AU PR Simplex FITIHAEL AP Simplex ZTRA P;
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HREED, ERH—-TROED—BIREB T T 105 H e /9 E E G S 5 =T
B, S0 T BARE S %55 R T & X, MITT DA G HIR T 12 m — ANMRIR I 7 (4
F[ROCED), TR SHIT T3, —RE LA F—1 Simplex ENENTHAE
R EE & HE E X,

2. gy Simplex %

FRFBEEERE SRACRERNFE, SR Simplex ZHEIN Ty K M EH”
B ThEESY, XA FIRERE Simplex B E MMM AR S, MXEUBESHEER
SRS, 42 “Pik” A ST S E 3 iR, RTY R RSN
BNARM A AR, BA1EERE TR Simplex BiHERERF, HItEERWM
&l 4o

3. it B

#£ TRS-80 #{ i1 5HAL 1, F BASIC IiEE4E T Simplex i ARF, W F A2 A
Simplex HELBHEEGENE2, 4), JRATERMM KL RIE

4. BFRESHXE T

Varian AA-6DAB B FIR /> JEIERETE, Varian HRZALBABT s 4 W AR

5. @45 %% (1000pg/ml)

FREL 5.324 g HoiREREE, AR /DE 105 THRRA R, B E 1000 ml ZEHE, HEXFK
MmREIIHIE,

6. RS hF&

RENKEAMBRBRAE oH < 2, ERERCHET. SWRTAZEF KL
L3 2 ARG IEROEE, AMAEMABRS R, BIEMAIIENLE, #iTHR—EX
KALRES DTG, FTHEAR A B AR 20 P B B L AR UE » I DR B 2R B SR BE S
HE R,

X5k

L JaRFRECERERFHRMRN

ARAE Simplex P8 S0 H U SR A AR BB 77, AN = e REELL B, RATFI B [1]
F 1P RGNS R TR E LB R, RSB ZRAER O 2 AL
ERBYRBLE, RIANE 180, 1, 2 ST, WEBLEMNEENEN X £ FHRE
P, il Simplex ZkRZ M 11 RiAKEEAEERE] 800 ml/min AT 2mm B A BHIRE LR
RoEEBEREMR Lo 510, 11 STRAHE P — A A4a5rH HAESRETEE, RRR
DL, 8 — —1 (OROREE, 3 Simplex EMTHACREE B HBEN,E 13 5T
REH 6 STRER. BRUMEHRIFIAER ., NRAHHEBRXEERRED, MK
BZfRBENREE 2 KR4 efER TR A, HEMENFE, ERAE (21 &1
Hh = 4R KB R S B AR I SRR HE T E AL AT, AT R KRR R B,

ZHRXREATRINEERNG S, RELCEZIMREZSERECE KL, Rifu
KIBGERFERE RS EXR, KGN AERE, RRER SR EERSRES M.
SHEE ST BlE NV E, NEETEGRRRT SRR ERR G %



2 ¥ BRWREZETEL LR Simplex R {RALDT R KGR T IO E RN E KPR 131

F1 HERFREERNEHRED Simplex BE)EBIIE

Simplex Bl | F—/ Simplex % B iR
Z £ i WELE g
MAST | wmEwTs | CRER U R B
0 1000 10 37.9
o &
Simplex 1 1200 10 48.3
2 0,1 1000 8 49.7
3 1,2 1200 8 58.8
" 4 2,3 1000 6 64
5 3,4 1200 6 71.2
6 4,5 1000 4 85
% 7 5,6 1200 4 87.7
8 6,7 1000 2 91.5
9 7,8 1200 2 73.9
10 8,9 1000 0 -1
11 8,10 800 0 -1
® 12 8,11 800 2 100
13 8,12 1000 4 85

VRN, B PR R B SN, SSEFHREEM ERREN— N EEH Mo Simplex
BRAZEEERNREN, HLELER Simplex IR CHER-SKER-WESR
B -GBS R BATH B 1

Simplex ZEHF 5 T AEAFRBIRAILL 111 1 R AVRE

AGEEWERROBEIFRE, BR WA noF

Lﬁ%ﬁ%%ﬁ@?&i@ﬁ%%@*ﬁlﬁ], AR s s, ALCDAD

A 14 PRI BB — By Bt & 2 (L — —

% 2), LA HTFER 1% R REES ek 67034

0.017 pg/ml, #5 —R CHAFHIHY RS st 0.5nm

E%—-[y;}o ZRERE 11.5 1/min
2. Fitikie o 2 Hmin
RAE 2FIHNEE, RE THE KD oI 3

FENERTRSENNEN T, &1
W 30 BRFALHIN, HARS A THRERNNE KIAMEDR 2% HEI3.5% i, TIE
I, B R S IR R AR AT 3.5 X 10 5, b S E & B WCEERILLE VIR
TE K 75 M B IR TR F LS O R T R E R, SR B S B RAMERT
MHEERRZ —o BITRAMBIMAL, XFTIRZMMEERE .

3. s RN SRR &

REMAELFAETEMRNERTENER, XRSTAEN—-IEREIR, @
F 2B TR E) A R TE B A R, A0 7 5 W B2 A 715 BBl Y R L TP ph 2R B 25l , 3%
FRAKFRH T AR A LRI, IVl ESPOtEREILT, KEBETFRKSS HIT
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& 3 BAGEEXFTENENE R
%Eg’]pg)][:ln))\ﬁ ;‘eﬁrgﬁ%)%ﬂﬂ)\% A

1 0 0.274
1 Mg 2000 0.275
1 Ca 1000 0.275
1 K 100 0.276
1 10 12 0.274
1 St0 24 0.272
1 Fe 3 0.276
1 Ma 3 0.276
1 Cu 3 0.275
1 cr 3 0.276
1 Al 3 0.275
1 Al 12 0.273
1 Rb 3 0.275
1 NaCl 2% 0.226
1 NaCl 3% 0.204
1 NaCl 3.5% 0.196

Mg 2000, Mn 3

Ca 1000, Cu 3
1 K 100, Cr3, 0.272

Sr 12, Al 3

Fe 3, Rb 3

* BRARHA % S5, HREHN ppm,

TRt B A A B, EH S EENFELT, TEMRHNEHMARBLES KE, I
RPEETIE SRS EROHE, W B0 T ERERERNRE.

T3 3§ 4 5 pem

B 5 FESKIMEERERZRMEE
REHSBRTEE

s romeEEsEo4 1 ppm PN T EE S
ZBIIA 0, 1, 2, 3, 4 ppm R, FAAXNA
B 5 EVEARAE I AR IUSE , U H B9 SRR an
B 5 & QFTR. FIPRAENT A BB 3R A ok
HER 1 ppm, XESENRELN, BERSK
o ARERORENMASLE FREEE, B
RAELOREHE @, BENTEME M ER
A, B ERBIEEITEN D ARN R EE
HAUE, BIMERE RS EN 1.32ppm; &
EEFE—NTIER, RE BB &, ik
N ZRIANXE S 28, BREFEETE

LR EL G IMELE, R & R 1.26 ppm, FRER S5HRBESE 1ppm A%
26—32% o W MBS ELIMER —ERIRIRYE, 2% B SR 05 L B R (R
4 A B 2R AU A SN O SR AL BUR TR B B ST R R, Bt B, B
4 =K, + K,;C + K;C? 1)
(R 4 WL, C HBERIKED s Ko Ko 1 Ks B0 R E A RKG)
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RUEFHFRES T TEMEREE SN, IR Simplex #H:{E EREK & B,
HFEAMREARBIEALT R, BEANTLRANSESELENREETMENME, MHE
AT ERBH R, & —~ RIS, IREBRELHME/NON MRS R —
BERWHFERFCRE,.SHE (D ETE. N

A=K, +KC +KC'=10 (2)

BRI (2), BREAP OB, AN ERRIMER O RGN& R, FAILEREE S
£k @7 H T E A EH 5 72

A =0.202908 + 0.199654C — 0.009824C* €))
A58 Q) HETE, BHBERBEREEY 0.97 ppm, SHMLAESE 1 ppm REE, th
RN ERIMNEERHE S,

(EHHE Simplex ZEIEMMEMAN, X1 R BSCREE , B X MR R E R B EH I
5, TEAARTEER— SRR, S —DITEA RENMA RN TN RRIEE
2 Ao, BZA TR B MARN CLRMTIGER 41, BRAK TIERREMARR Cay
X RLBIEEEA 4., AT EH R ERBAT:

Kl = Ao (4)
A, — 4

kK, =4 5

2 . )

K, = A, — K, — chn (6)

s

FEFEF R ITRIK B, E— T AR RLIE RS B X B4R SME R H R & B
HWEAREENESLEUTF R AR Simplex HBE, BRI 4, BEA K, XEEFR
EE-ANTERNUARBE,

NTHE (D B A—RNENTRERUEY, ZEEHEAR, UESES M
ZOBBBTHENER. ERZEUAKEREEN, FEERRERRE KPS
FE R, W0 T 875 i EL S/ s AR BRI R TAE AR, Bl 5 R @, NIRE Fo B
#X Simplex B/EHIZHIENWITEREA,ER AT ERUAEE R LIAKES, HE—
WG G RVEA T — kA B0 AU B T 2, ERINSEEWME A 1L HkA
AREREER—RWUEEE, WEARE S, RErHE 4, B4 K, S4E5 T %A
BRE, XNFERTFRESITHNLERBERRE o A—BE/N € EMN Simplex ZUEE
5 H4R @, SMERBRS TSR BIITE 40

IRETE R, i Simplex BEIEMRIUSH, RAKRFH, EifkrEERERAE RN
LA,

4. ¥i8 Simplex FHIEEF

#th Simplex AR E XS Simplex IR AU SE A R EM, AR ¥HEHY Simplex
TELe B TE AR s B, SR E IR R, TR ERE R D ET AR & LA K

D EXHRRREEE, 1981, BABENNA. YEFHERRTERFEZRTRE LER.
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%= 4 RHdLENeBTHRENAZHERENR
Bt ai)ﬂ;m/\% 0 0.25 0.6 1.2 1.8 2.2 3
BRI 0.435 | 0.48¢ | 0.543 | 0.64 0.726 | 0.802 | 0.867
Bk Simplex PBRHMHERSE 2.04ppm
— BN R’ERHOBERESE 1.89 ppm
HANELESE 2.00ppm

FE, SERBEETHENEER, mE Lk, BRREE RS, LA EOS EREE
ABRITH, R0 (4), (5), (6) X, BER AN B AL A BIE B — 248,

BT H08R Simplex AL ESD, B RS AR/ K SGREE BH MW, 4048 Simplex ER
R WSO B, (B BT B B R BE 22, I Z WU SO BE /N, BT U IR B RO R B IF 0 1K
PERY Simplex PEF“F K F“HEL"HITIAE, AT ik LIRISGERE 5 B FE , 2
% Simplex ARSI M UGEREFMAK. XN THEMRE, —RERERTERHDGE
Simplex 7, EERELRE RN RARTOMH BT, XM REE 5%, 7HE
Simplex FE 25 N7 DX B #5206 “ B 0™ 5 MR BT ORI A8 B o

5 XTHRAK p NERERK L

Bl Simplex JARY 40 A Sof I S50 BEAT B2, AR AR I 2 U RE 5 7K Hh R0 b 48 RO T
A, ST A8 2 HWEERE R B, FRIE 5o Hrp A MIRSTRER IR, £R
IR SEEE P L 0.1 9 H .38 0.5 B i 22, # W ISR IR 2, X REE A RATRHA
By akBE ., RAEERS A& QREFN T AR K TEF, XE—-MERAZN
&t AR e R AR R F RPN R BRER D

RS FHRABUERERBMSEE R W

LERFS TkARKp E&RKA Simplex FHHEB R
1 2 0.01 30
2 2 0.1 25
3 2 0.2 53
4 2 0.5 >110
5 2 0.8 78
6 4 0.2 53
7 10 0.1 26
8 10 0.2 53
9 10 0.5 >110

10 10 0.8 78
11 20 0.2 53

6. B BRI AT EIRE
HRI&A & SHOF RN, BN RS HIR R TR e B

ZelAl i, WY DA AR R AR AR R, W 7R IR (28 RIS B0 B 3l o
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1. Simplex ZEgE# T MERETREOEIENEBKHEN R TIER G Tk
ZEFSTERANZOIER, e MR LR =M, HF EAREEEBIIRE, FFE
LRRBER D, Be— PR SRR T o

2 82 H T ABEt Simplex BUA MBI TRIIRNTT 2, ERRRMALNER
70 FE R SR O B B R 20 AR Bl 4R, 3 FE B R 4R 00 AR 28, I 7D Bl b B SR B0

, BREo Simplex A THANSRERENRER, BIEATEROEEFFRESEHN
&S o
3. K U5 BE AT R B H A i

& % X B
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COMPUTER SIMPLEX METHOD OF OPTIMIZATION FOR THE
DETERMINATION OF LITHIUM IN SEAWATER BY FLAME
ATOMIC ABSORPTION SPECTROSCOPY

Liang Dongquan Wang Wenzhi and Liang Zigiang

(South China Sea Institute of Oceanology, Academia Sinica)

ABSTRACT

Simplex method is a multi-factor and more efficient optimization method suitable for
computerizing. Simplex method and modified Simplex method as well as their block flow
diagram of the program are briefly described in this paper. A multipurpose Simplex pro-
gram on TRS-80 microcomputer was written and applied to the optimization of analysis con-
dition and data processing.

The atomization of Lithium in flame depends on the acetylene flow rate and the air
flow rate, as well as the measurement height. There are interactions among the four dimen-
sions: absorbance, acetylene flow rate, air flow rate, measurement height. In this paper, Sim-
plex method requiring only 14 measurements is being applied to obtaining the optimiza-
tion of analysis conditions for determining Lithium in seawater by atomic absorption spec-
troscopy. It is supetior to one-factot-at-a-time optimization and the method of Three-dimen-
sional table.

The modified Simplex curve fit method is described here. This method is applied to fit-
ting the nonlinear calibration graph of Lithium of high absorbance. As a result, the accu-
racy is improved, and the applicable range of standard addition method is extended from
the linear part to the nonlinear part of the calibration graph. This method was compared
with ordinary nonlinear least-squares fit method. The choices of initial Simplex and the ex-
pansion coefficient as well as the concentration coefficient were discussed. The analysis con-
ditions and interferences on determination of Lithium by AAS were listed.

Simplex method may also be applied to other area.



