
AD—A05 5 157 RHODE ISLAND UNIV KINGSTON GRADUATE SCHOOL OF OCEANO—ETC F/s 8/10
SUPPLEMENTAL DATA REPORT ON INVESTIGATIONS OF MARINE DISSOLVED ——ETC ( U)

UNCLASSIFIEn 
MAY 7 8 D L H U IZ E N GA  

1:~~~~
76

~
°W

I _ 
_ __ _  

tOU

DDQDOD DODD DOD!
__

_ 
_

~!I~ !E• _
___  __  a __ -

~~~~~



p

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBLY.

p



H

GRADUATE SCHOOL OF OCEANOGRAPHY
UNIVERSITY OF RHODE ISLAND

KINGSTON, RHODE ISLAND

Reproduction of the material contained in this report in
whole or in part is permitted for any purpose of the

United States Government

Distribution of this document is unlimited

SUPPLEMENTAL DATA REPORT ON INVESTIGATIONS
OF MARINE DISSOLVED ORGANIC MATTER PROTONATION EQUILIBRIA

Reference No. 78-1

by

Douglas L. Huizenga

Approved for distribution ~~~~ J~.. ~~~~~~~~~~

Sponsored by Office of Naval Research

Report under Contract No. N00014-76-C-0226

THIs DO’C~ r~xi~ ~Tt~~~~I Y r  r

[~~~. . 

/

May 1978

4



~~~~
- 

~~~~~~~~~r~—~-

TABLE OF CONTENTS

Page
I .  In troduc t ion i

II. Ac id-Base Titration Data 12

III. Organic Matter Titration Curves 38

IV. Model Calculations for the Type I Sites 71

V. Programs Used for Calculations 79

for /

• e

B Se~to n  Q
Q 

AB~)fl- - --. SPL~~.



- - “ “ ~~~~~ r ’- ---~ -... ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
—-•_,,. ‘_.‘.

~.‘—— ~‘—‘--~—-‘-w--~~--- - --~--~
-
~~- --- -  —~ -. ~~~~~~~~

LIST OF TABLES

Page
1 . Collection and sample isol8tion information for samples  3

.~~. Titrat ion informat i on 4

3. Experimental data from t1tratio n~ 13

4. Calculated organic matter titration curves for organic
sample-blank pairs 

5. Combined titration curve data ()7

~~~. Parameters from mode l fit to the Type 1 sites for the
individual fractions calculated with program NLNOM 72

7. Parameter values and asymptoticall y valid standard errors
for selected combined titrat i on curves calculated with
SAS 7~~ program NUN Th 



___________________________________________________________________________

1.

1. tnt roduc t ion

This  data report is a supplemental record of data and calcu-

m t  ions related to the M .S. thesis of Douglas L. Huizenga ,

Protonation Characteristics of the Dissolved Organic Hatter in

Seawater (University of Rhode Island . 1977). The individual

fraction titration data , calculated organic matter titration

curves , model parameters , and copies of computer programs are

presented .

Organic Matter Samples

The organic matter samples investigated are listed in Table I.

The location , date , and depth of sample collection are given .

A specific blank is associated with each sample and is given in the

last column of Table 1. Blanks wore prepared to be equivalent on

a volume l)asis with the samples . The last ten samples were all

handled in the same manner and only have a single blank sample.

T i t r a t ion Names

l~ich titration was assigned a unique name , such as GG1371A.

rho first letter(s) plus the first number (“GGI”) indicates the

sampLe code and fraction number (here sample GG, fraction 1).

The rest of the name specifies the lab book page number for the

titration (here page 371A). A few titrations of O.7m NaC1O4

without added sample were performed . The names for titration of

medium alone begin with “MD”. A fraction number of 0 indicates

L ~~~~~~~~~~~~
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that the sample was not obtained by the charcoal isolation procedure .

A fraction number of 4 Indicates a sample where aM three fractions

from charcoal were combined .

Titrat Ions Performed

Titration information for every titration is given in Table 2.

The order of samples in this table Is also the order in which the

titration data are presented . The use of the titrat ion parameters

is given in Appendix A of the thesis. All the information about

a titration that is needed to do the calculations is givei~ in this

table.

a ;
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Table 2. Titration information .

Type, ON is an organ I c mat t er sample

BL is a blank sample

w , weight of water in sample at start of titration , g

E oN] , amount of organic carbon in  sample at start of
titration , tug

E , pH clectrode calibrat ion l~ , mV

grams of titr ant solut i on / ml

WH O ~ 
grams of I1~

O / grain t it rant so lut  ion

OH
~~ 

moles of 0H~ / kg titr ant

Da te , date when titration was performed

Blank . h lank appropriat e for that sample

Sample Wei gh t , weig ht of sample taken initially. g

I • inn i ~
- strength of solut ion at start ot t it rat  ion , m

Factor , t h a t  ( t a c t  ion of m i t  lal sa m pl e  in the t e s t  solut ion

LI
-S — - • 

•— - - - -
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II. Acid-Base Titration Data

The data for titration of organic matter samples and blanks

are presented in Table  3.

I
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Table 3. Experimental data from titrations. Ordering of data

is nearly that of Table 2.

ML , volume of titrant added , ml

EH , potent ial of electrode pa ir , mV

I.
i~i
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Il l. Organic Matter ‘I’itration Curves

- Cal cul at ions fo r  each t it t’a t ion made 1w the program ‘I’CRVI) I

are repor ted in Tab L e .1. Weig h ted sls’erages of the ceperate fract ion

- titration curves were made , producing combined titration curves. ‘1

These combined titrat ion curves are reported in ‘I’able 5.

‘l’he averages wore made with values interpolated to each 0.1 p11 unit.
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T a l ” t e  4 .  Calculated organic  mat ter  t i t r a t i o n  curves for organic

sample  - b l ank pa irs . Order ing as in Table 2.

Pit , calculated p11

MCMPOC , 01-1” consumed by organic mat te r , umoles /mg OC
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Table S. Com bined titration curve data. Units are iimoles/mg OC.
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2.10 —3.61 -1 .21 —5.62 —5.06 -2 .75 -3.21
2.20 -2.95 28.76 -4.79 -4.32 -2. 15 -2.90
2.30 -3.21 9.04 -3.92 -3.69 -1.55 -2.61
2.40 -2.96 - .97 -3.10 -3.06 -1.42 -2.24
2.50 -2.78 —1.03 —2.29 -2.43 -1.51 -1.85
2.60 -2.34 - .84 -1.81 -1.86 -1.27 -1,48
2.70 -1.82 -.57 -1.34 -1,30 -1.07 -1.15
2.80 -1.21 - .37 -.85 - .82 - .75 -.79
2.90 -.61 -.19 -.41 - .39 - .40 - .40
3.00 0.00 0.00 0.00 0.00 0.08 0.00
3.10 .17 .29 .36 .42 .40 .42
3.20 .61 .62 .70 .82 .90 .83
3.30 1.05 .81 1.04 1.14 1.27
3.40 1.47 1.01 1.31 1.48 1.72 1.61
3.58 1.66 1.24 1.53 1.89 2.14 2.01
3.60 1.94 1.48 1,89 2.25 2.55 2.4!
3.79 2.21 1.72 2.38 2.60 2.98 2.78
3.80 2.46 2.08 2.69 2.99 3.38 3. 15
3.90 2.69 2.42 3.06 3.38 3.76 3,51
4.00 2.92 2.69 3.41 3.76 4.12 3.86
4 .18 3.10 3.02 3.87 4. 14 4 .51 4. 19
4.20 3,34 3,39 4.35 4.50 4 .91 4.51
4.30 3.56 3.62 4.93 4.91 5.28 4,80
4 40 3.77 3.82 5.43 5.31 5.62 5.08
4.50 3.95 4.00 5.85 5.66 5.92 5.3,4

4.60 4.10 4.17 6.27 6.02 6.21 5.58
4.70 4.27 4.35 6.65 6.40 6.50 5.82
4.80 4.43 4.49 7.03 6.74 6.75 6.04
4.90 4.54 4.61 7.43 7.05 6.99 6.26
5.00 4.64 4.75 7.83 7.3! 7.20 6.47’
5. 10 4.75 4.93 8. 17 7.55 7.38 6.62
5.20 4.86 5.11 8.49 7.76 7.56 6 .76
5.30 4.97 5.25 8.79 7.97 7.70 6.88
5.40 5.07 5.38 9,06 8. 16 7.84 6.99
5.50 5.17 5.49 9.33 8.34 7.96 7.10
5.60 5.26 5.59 9.61 8.51 8.88 7.19
5.79 5.36 5.68 9.88 8.67 8.18 7.28
5.90 5.46 5.77 10.14 8.82 8.27 7.37
5 9 0  5.56 5.86 10.36 8.98 8.35 7.’14
6.00 5.67 5.95 10.58 9.14 8.42 7.51
6.10 5.77 6.03 10.83 9.29 8.49 7.57

5 6.20 5.88 6.11 11.09 9.44 8.57 7.64
6.30 5.99 6.21 11.35 9.59 9.65 7.70
6.40 6.10 6.34 11.63 9.77 8.73 7.76
6.50 6.19 6.48 11.92 9.95 8.90 7.82
6.60 6.28 6.62 12.19 10.14 8.86 7.88
6.70 6.37 6.77 12.44 10.34 8.92 7.94
6.80 6.47 6.9.3 12.69 10.56 8.98 8.0!
6.90 6.58 7.12 12.94 10,77 9.05 8.07
7.00 6.67 7.26 13.19 10.96 9.1! 8.13
7.10 6.76 7.50 13.55 11.14 9.17 8.19
7.20 6.85 7.87 13.91 11.32 9.24 8.25
7.30 6.93 8.13 14. 19 11.50 9.30 8.31
7.40 7.02 8.40 14.51 11.68 9.35 8.36
7.50 7.10 8.67 14.84 11.88 9.41 8.42
7.60 7.20 9.15 15.22 12.12 9.45 8.49
7.70 7.31 9.66 1S.69 12.34 9.51 8.56
7.80 7.43 10. 17 16.24 12.54 9,58 8.63
7.90 7.54 11.17 16.88 12.74 9.64 8.67
8.08 7.70 12.29 17.57 12.90 9.70 8.73
1 This represents the average of two titration curves for the fulvic acid

sample before charcoal fractionation.
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H 
GG Hit II JJ KK LL

2.10 -1.16 -1.88 -1.55 -1.26 -3.41 - .58
2.20 -1.17 -1.65 -1.43 —1.14 -1.58 - .51
2.30 -1.19 -1.53 -1.26 -1.03 -1.35 — .43
2.40 - 1 .11  -1.37 -1.20 - .97 -1.22 — .42
2.50 - .99 -1.19 -1.09 - .92 -1.08 - .42
2.60 — .88 — .97 — .86 — .90 - .93 - .38
2.70 - .70 - .74 - .63 - .78 - . n - .34
2.80 - .43 - .52 - .43 - .48 - .49 - .25
2.90 - .21 - .27 - .22 - .23 - .25 - .12
3.00 0.00 0.00 0.00 0.00 0.00 0.00
3.10 .29 .31 .28 .22 .28 .11
3.20 .58 .63 .57 .47 .56 .24
3.30 .85 .95 .88 .77 .84 .40
3.40 1.12 1.25 1.19 1.07 1.08 .56
3.50 1.38 1.54 1.50 1.36 1.32 .72
3.60 1.70 1.87 1.80 1.69 1.65 .90
3.70 2.00 2.29 2.09 2.02 1.95 1.08
3.80 2.29 2.50 2.36 2.42 2.21 1.27
3.90 2.57 2.81 2.64 2.84 2.50
4.00 2.86 3.11 2.93 3.26 2.78 1.65
4. 10 3. 13 3.39 3.25 3.71 3.04 1.88
4.20 3.39 3.67 3.56 4.20 3.30 2. 12
4.30 3.62 3.95 3.83 4,74 3,55 2.33

• 4.40 3.85 4.20 4.18 5.31 3.78 2.51
4.50 4.07 4.44 4.35 5.90 4.00 2.68
4.60 4.28 4.66 4.59 6.59 4.23 2.85
4,70 4.50 4.8’? 4.83 7.41 4.46 3.03
4.80 4.69 5.08 3.05 8.25 4.67 3.21
4.90 4.88 5.29 5.25 8.98 4.85 3.37
5.00 5.03 5.49 5.44 9.65 5.03 3.52
5. 10 5. i9 5.68 5.61 10.28 5.21 3.66
5.20 5.35 5.84 5.77 10.80 5.39 3.80
5.30 5.48 5.99 5.91 11.22 s.ss 3.93
5.40 5.61 6.12 6.04 11.61 5.70 4.04
5.50 5.70 6.22 6.14 1 .97 5.83 4.14
5.60 5.78 6.31 6.22 12.26 5.94 4.22
5.70 5.85 6.38 6.30 12.50 6.04 4.28
5.80 5.91 6.44 6.35 12.74 6.14 4.34
5.90 5.97 6 .5! 6.40 12.99 6.25 4.38
6.00 6.02 6.56 6.45 13.24 6.37 4.42
6.18 6.07 6.61 6.50 13.48 6 .51  4.47
6.29 6.13 6.66 6.56 13.73 6.66 4.50
6.30 6. 18 6.70 6.62 13.96 6.85 4.54
6.40 6. 24 6.74 6.68 14.19 7.03 4.S7
6.50 6.28 6.78 6.72 14.44 7.23 4.61
6.60 6.32 6.83 6.76 14.71 7.40 4.65
6 .70 6.37 6.87 6.80 14.94 7.55 4.68
6.80 6.42 6.91 6.83 15.15 7.64 4.71
6.90 6.45 6.95 6.86 15.37 7.73 4,74
7.00 6.49 6.98 6.89 15.55 7.79 4.77
7.10 6.53 7.02 6.91 15.71 7.84 4.81
7.20 6.57 7.05 6.94 15.87 7.90 4.83
7.30 6.61 7.09 6.96 16.26 7.95 4.84
7.40 6.66 7.12 6.96 16.36 8.09 4.84
7.50 6 .71 7. 16 6.96 16.47 8.04 4.85
7.60 6.77 7.20 6.95 16.59 9.05 4.85
7. 70 6.84 7.24 6.95 16.72 8.06 4.85
7.80 6.92 7.29 6.94 16.85 8.0’? 4.85
7.90 7.02 7.35 6.91 16.98 8.09 4.85
8.00 7. 14 7.44 6.87 9.35 8 . 1 1  4.84
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pH NN 00 QQ
2.10 - .47 -1.29 ‘~‘1’69 - .88
2.20 - .51 -1.17 -1.48 - .79
2.30 - .55 -1.64 -1.33 - 74
2.40 - .61 - .97 3. 22 -.70
2.50 - .62 - .88 1 .08 -

2.60 — .50 — .77 ~~~~2.70 - .38 - .62 .7(
2.80 - .27 - .43 - .4* _ 4 4
2.90 - .15 - .22 -.25 - 2 23.00 0.00 0.00 0.00
3.10 .19 .25 .27
3.29 .39 .50 •55 .533.30 .61 .75 .84
3.40 .85 .98 1.12
3.50 1.08 i.~~ 1.42 1393.60 1.30 1.51 174 3 6 93.70 1.52 1.76 2.04
3.88 1.73 2.01 2.33 2 2 8
3.90 1.97 2.29 2.64 2574.00 2.21 2.55 2.94 285
4.10 2.49 2.78 3.21 3 1 0
4.29 2.76 3.00 3.49 3334.39 3.00 3.24 3.75 3 5 84.40 3.23 3.46 4.01
4.50 3.46 3.67 4.26
4.60 3.68 3.88 4.49 4 2 6

- - 4.70 3.89 4.09 4.73 4 4 6
4.89 4.09 4.28 4.92 4 6 6- I 4.90 4.29 4.44 - 5. 12 484
5.00 4.49 4.58 5.32
5.10 4.67 4.73 5.49 5 1 6
5.20 4.84 4.87 5.65
5.30 5.01 4.99 5.80 5 425.40 5.16 5.10 5.94 554
5.50 5.30 5.20 6.95 564
5.60 5.46 5.30 6.15 5 7 45,79 5.61 5.38 6.24 5 8 35.80 5.75 5.45 6.31 5885.90 5.88 5.52 6.39 5 9 46.00 6.01 5.60 6.46 6 0 0
6.10 6.13 5.70 6.52 6 0 6
6.20 6.25 5.81 6.58 6 1 1
6.30 6.37 5.92 6.64 6 1 6
6.40 6.48 6.04 6.70 6 2 1
6.50 6.58 6.15 6.77 6~~~~6 60 6.66 6.24 6.83 ‘ 31
6.70 6.74 6.30 6.89 6.35
6.80 6.82 6.35 6.96 6.39• 6 90 6.88 6.40 7~Ø~ 6 44
7.00 6.94 6.45 7.07 6:48
7 1 9  7.00 6.49 7.12 6 52
7.20 7.06 6.52 7 1 9  6 5 6
7.30 7.11 6.56 

~~~~~~~~ 6 61
7.40 7. 16 6.60 6.66
7.50 7.20 6.63 6.71
7.60 7.24 6.67 ‘

~“ .4~ 6.78
7.79 7.28 6.71 ‘

~~‘~~~~~ 6.85
7.80 7.28 6.75 7 6 4  6.93
7.90 7.2? 6.81 ‘

~ ‘7~ 7.03
8.00 7.27 6.89 7.13

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IV. Model Calculations for the 
~~~ 

i Sites

The modified llenderson -Hasselbach equation was used as the basis

for non-linear least squares fits of the Type 1 site titration curves.

Calculat i ons were performed over the pH range 3 to 6. Model parameters

for f i t s  ca lcula ted  by program NLNOM for the seperate fract ion t i t r a t ion

curves are given in Table 6. Calculation results with NLNOM for the

combined titration curves are given in the thesis. Calculations

performed subsequent t.o the thesis with the SAS 7 NLIN program for

the combined titration curves are given in Table 7.

The modified Henderson-Hasselbach equation as used for the

calculations was:

X = C2/(lO**( (pK~
_pt1)/N)+l)_Cl

where C , total number of sites or T(-COO11)

PKa~ a constant (that pH where half the sites are dissociated)

p11, negative log of the hydrogen ion concentration

N , a constant

X , MCMPOC or the ~moles of base consumed/mg OC
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Table 6. Parameters from model fit to Type 1 sites for the

individual fraction titrations calculated with

program NLNO M .

N, a constant

pK , a constant (that pH where half the sites are dissociated)

T(-COOH), C2 or the total number of Type 1 sites

Cl , adjustable offset of the titration curve

SUMSQ, sum of squares, !(Xobserved
_X
estjmate)

n, number of data points used in the calculation

I

A
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T(-COOH)
Titrat ion N PK a umoles/mg OC Cl SUMSQ n

GG 137 1A 1.99 3.59 13.85 3.28 0.0413 16

GG1392A 2.10 3.38 14 .82 2 .91 0.0224 16
CG2373A 1.64 3.92 4.10 1.36 0.0202 15

GG242 18 1.60 4 .10 3.39 1.67 0.0223 10

GG3374B 1.60 3.73 6.09 -1.05 0.0253 16

GG34218 1.70 3.80 5.08 0.70 0.00275 15

HH13778 1.91 3.66 14 .86 0.93 0.0356 16

HH1399C 4.32 3.13 18.41 4.32 0.0433 16
HH23788 1.86 3.90 4.56 0.48 0.0216 14

H}12399B 1.66 4.04 3.65 0.67 0.0261 13

1*133788 1.88 3.67 6.88 0.20 0.0176 16

I1H3399B 2.08 3.61 7.05 1 .66 0.0087 13

111380A 1.74 3.70 12 .50 0.37 0.0599 17

111399C 1.76 3.76 11.57 1.04 0.0321 15
II238lB 1.41 4.14 3.70 0.10 0.0115 15

4 112404A 1.39 4 .08 3.41 0. 83 0 .0072 12
113382B 1.81 3.90 7.01 1.27 0.0832 16

113404A 2.29 3.46 9.20 1.18 0.0044 12

JJ1383B 1.11 4.68 22.28 -3.37 1.041 16

JJ14O7A 1.07 4.68 21.23 -0.66 0.852 16

JJ2386A 1.74 3.94 4.47 0.04 0.0096 15

JJ24OSA 1.43 4.07 3.83 -0.31 0.0032 13

JJ3387A 2.02 3.51 8.15 1.32 0.0136 15

JJ34OSA 1.80 3.71 7.14 -0.11 0.0127 9

KK1383B 2.53 3.39 15.95 2.52 0.0153 12

KX1407A 2.94 3.15 17.88 5.88 0.0357 15

KK2386A 1.40 4.12 3.79 0.59 0.0018 14

KK2408A 1.36 4.18 3.58 2.46 0.0176 14

KK3387A 1.97 3.72 7.74 -3.32 0.0129 15

KK3408A 2.07 3.83 7.11 2.16 0.0147 14

LL1392A 1.28 4.06 5.03 -0.68 0.0091 13

LLL4IOA 1.32 3.96 5.33 0.04 0.0250 15

- - —- -_ _ - • • —~~~~~~~ - _- - _ I—- - • ---- - -~~~~~ -- _
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T(-COOH)
Titration N PKa 

iimoles /mg OC Cl SUMSQ n

LL2393A 1.82 4.85 7.06 0.92 0.0394 1”

LL2409A 1.70 4.79 6.56 2.22 0.0315 13

LL3393A 1.92 3.94 6.26 0.77 0.0049 16

LL3409A 2.20 3.60 7.8.) 2.04 0.0096 12

~‘V41396A 2.85 4.34 15.66 3.40 0.0264 11

~4414l0A 2.73 3.96 13.61 4.05 0.0364 1-’

~412394B 1.84 3.86 5.09 0.30 0.0096 15
-
n 

*12411A 1.54 4.07 3.94 1.56 0.0049 13

~443394A 1.70 3.80 6.43 1.43 0.0085 14

~t43411A 1.94 3.53 7.59 2.09 0.0147 14

NN1396A 2.28 3.42 13.29 1.49 0.0090 15

NN14I3A 2.01 3.65 11.13 1.75 0.0301 16
-

• 
NN2395A 1.62 4.00 4.04 1.16 0.0026 15

NN2412A 1.51 4.10 3.86 1.12 0.0062 15

NN3395A 1.57 3.87 . 5.32 1.32 0.0037 14

NN3412A 1.62 3.83 5.73 -0.66 0.0159 15

001413A 2.09 3.55 13.96 1.55 0.0135 15

001423A 2.09 3.54 14.36 1.95 0.0081 F

002414A 1.79 3.95 6.45 0.71 0.0029 13

002420A 1.82 3.93 6.12 1.26 0.0026 17

003414A 1.94 3.66 8.42 1.54 0.0077 lb

003420A 1.95 3.66 8.39 1.30 0.0028 15

QQ1423A 2.46 3.10 17.43 5.74 0.0138 13

QQ1426A 1.93 3.51 12.83 2.78 0.0142 16

QQ2424A 2.23 3.54 6.94 2.52 0.0055 12

QQ2425A 1.75 3.96 5.17 1.38 0.0085 14

QQ3424A 1.89 3.71 7.44 2.09 0.0052 14

QQ3425A 2.28 3.35 9.65 3.43 0.0220 13

10.SHriJVQQ1433-2 1.58 3.92 21.65 3.40 0.1724 15

3HrtJVQQ1433-4 1.77 3.61 15.30 2.17 0.0243 13

1HrIJVQQ1433-6 1.92 3.50 15.39 2.91 0.0104 11

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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T(-COCH)
Titration N pK umoles/ing OC ci SUMSQ n

N1237A 1.81 3.44 15.36 3.99 0.0761 12

N12558 2.02 3.12 22.73 1.79 0. 0141 15
N22 50B 1. 70 4.00 6.90 0.00 0.0324 12

N3247B 1. 77 3.81 9.36 -0.56 0.0190 17

P 1318A 1. 72 3.38 15. 45 2 . 2 3  0.0355 16
P1340B 2.06 3.03 20.26 4.68 0.0071 15

P2320A 2.10 3.71 8.01 0.82 0.0304 11

P2338 1.98 3.44 8.02 -1.15 0.0113 14

P3322A 2.18 3.69 9.32 0.39 0.0202 15

L
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Table 7 . Parameter values and asymptot ical ly  va l id  errors for

selected combined titration curves calculated with

SAS 76 program NU N.

TCOOH , C2 or the total number of Type 1 sites

PKa~ a constant (that pH where half the sites are dissociated)

N, a constant

C, adjustable offset of the titration curve

F-
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!~s t m a t  e Std . Error  9S% (‘on t I deuce I nI erva I
Sample N

1$ . S 1~n 0 . .‘67 13. .~~8 14. 363

pK 3. 0 . 112 i 3 . 154 3. SS~
)

N I .851 ~1 .031 1. 786 1 . 9 16
0.237 1 .294 .

13 , ) . .‘ -‘~~‘ 12.9 .1 3 14 .07~
pK 3 . 3.~$ 0. 0 .’9 3 .268 $ .388

N I ~~~~~ 0 .03 )  1 .$9-~
. 13 1 0 . 25.’ 4.917 5.950

IC0~ t l  9.~~30 (~ .. ‘ t  I ~~~~ 10 .164

pK ~~~~ 0. 0 .,S 3.548

N 1 . °2.)  0 . U$9 1. 843 2.005

C 3. 1•1~ 0 . 18.’ 2 . 773 5 .520

Samp li !.i!!
‘r1~ N)i I 10 . $1) 1 0 . c i i  10. .‘53 Ii .530

$ . ~75 0 .03 8 3 . 4 9 n

N I .9S.’ 0.0 52 1.87.1 2.089
1: 3 .661 0 . .~~9 3. 109 .1.212

I I

n ~~~ ~) .‘U. 0 . 2 1 ’  1) 088 10 .103

~ ~~~~~~ . S .685 •S . 810
- • ‘4 ~ ) ) 1~ I . .S0 1.87$

.01

- J
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Estima te Std . Error 95% Confidence Interval

Sample KK

TCOOH 11. 617 0. 276 11 .049 12.184

PKa 3.562 0.035 3.491 3.634

N 2.380 0 052 2 273 2 . 187

C 4 . 257 0 .231 3. 782 1 .732

Sample NN

TCOOH 8.963 0.121 8.714 9.212

PK 3.666 0.017 3.631 3.702

N 1.982 0.026 1.928 2 .03’
C 2 . 809 0.102 2 .600 3 .0 18

Sample 00

TCOOH 10.331 0.134 10.056 10.606

PK 3 .674 0.016 .3. .640 3 .708
N 1.965 0. 025 1.913 2.017

C 3 .214 0.113 2 .983 3 .44 6

Sample 9~I~
TCOOH 10.025 0.163 9.690 10.360

PK a 3 • 557 0.022 3.512 3.602

N 1.982 0.029 1.922 2.043

C 3.449 0.142 3.1S8 3.’40

— ------ • 
~~~~~~ 

- - -~~ _ 
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79.

V.  Programs Used for Calculations

TCRVDI and NLN OM

These programs were used on the laboratory Varian computer

system . TCRVDI performs curve difference calculations and was used

to subtract blank titration curves from organic sample titration

curves. NLNOM performs the least squares fit of the model to the

titration curve over a specified pH range .

SAS T h N L~~

A copy of the cards used for runn ing the SAS 76 N U N  program

are given . The Marquard t method was used for all calcula tions.

•1

________________________ __________________________ 
________ 

LI
- - — ~~~~~~~~ - - -
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PAGE 1 08/09/77 VORTEX CruF 826 HOURS
1 TITLE TCRVDI
2 C###% * #####l## ~ # H# ## #####wØ$# m###m # ###Ø ,####.# ,#~~~ø#
3 C THIS MODULE WILL CRUNCH
4 C TEST CRVDIF DATA ONLY IT IS PROTO
5 C
6 C
7 C THIS IS REVISION B : THIS REVISION INCORPORATES FLEXIBLE I/O
8 C -- ALSO IT SUPR~~~ES THE CORE IMAGE DUMP ,
9 C AND RATHER OUTPUTS ONLY TUE VITAL DATA
10 C •“ ALSO NOTE THAT THE V~RSI ON OF CR VDIF
11 C USED I~~ E IN IS THE MOST CURRENT REV ISION
12 C AND SHOULD BE THE VERSION USED IN THE GLOBAL
13 C OMTI TR SYSTEM. SR

- - 14 C ### REV B INCORPORATES SIGN OFF FROM ROOT SEGMENT
15 C KICKS OUT LAST PAGE

- - 16 C
17 C REVISION C: THIS REVISION CORRECTLY iNTERPOLATES
18 C DATA SETS WHICH DO NOT HAVE MATCH I NG ENDPO INTS
19 C (IF  NO INTERPOLATION IS POSSIBLE THE PROGRAM
20 C SO NOTIFIES TUE OPERATOR . ADDIT IONALLY THE
21 C PROGRAM NOW SICNS’OFF TO INDICATE COMPLETION .
22 C
23 C RIFFLE 28SP76 (SEE OMTITR FOR SYSTEM )

• 24 C ::: : : : : : : : : :: : : : : :: : : : :: : : : :: : : : :: : : : : : : : : : : : :: : : : :: : : : ::~~: : : : : : •.::
25 C
26 C
27 C ‘ ‘•‘‘ “NOTE EXTERNAL STMTS ARE RESTR IC1ED TO ROOTONLY
28 EXTERNAL BPFCBS
29 COMMON /FCBS/ IBPCB ( 13) , IBLU , IPFCB ( 13) , IPLU /INTERA/ INTER
30 COMMON /IOSPEC/ LISTLU , IOLUN
31 C”” NOTE ALL ROOTS MUST MAKE ONE WRITE STMT
32 C THIS PUTS V$FORTIO IN PROC , A MUST
33 (~~ •••• S••••••••••••••••••••••••••••• ••~~~~~~~~~~~~~••• ••
34 C LET HI M KNOW WHAT ‘S GO INC ON
35 ~~~~~~~ ~ ~~~ ~~ • ••• • • • ••~•~• ••• ~~ ~ ~• •4•••••• ~~•S~~ • • * • * ***•* *****
36 C — 

37 C SATISFY FLE.~1IBLE I NTERACT I VE I/O REQMT
38 C 
39 C SPEC IFY PROGS NAME AS PER TITLE
40 WR ITE ( 1 ,920)
41 920 FORMAT (’ITHIS IS “TCRVDI’REV C”)
42 C • PROV IDE 4 RESPECFICAT ION OF LISTLU
43 C AND IOLUN FROM CURRENT UNITS
44 C (NOTE THIS IS ALWAY FIRST DONE AT OC.
45 GO TO 921
46 8040 WRITE (IOLUN ,922 )
47 READ ( IOLUN ,923) LISTLU , IOLUN
48 00 TO 924
49 C
50 C
51 921 VRITE (I ,922)
52 922 FORMAT(’ SPECIFY LISTLU,IOLUN’/’ +~ #* +##~~‘)
53 READ( 1 ,923) LISTLU , IOLUN
54 923 FOR$AT (1X ,14 ,1X ,14)
55 C 
56 C ECHO
57 C 
58 924 WRITE(IOLUW,920)

.- - -  •-



~~~~~•~ — • - , ~~----,.-~~ — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -:- -~~~~~~~~~~~~~~~~~ -~~~ -r•~~~~~

-~~ 81.

PAGE 2 88/09/77 VORTEX CTUF 824 HOURS

59 WRI TE( !OLUN ,923) LISTLU , 1OLUN
60 C
61 C
62 C
63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~64 C PROC REALLY STARTS HERE
65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
66 C
67 84 WRITE(IOLUN,205)
68 285 FORMAT ( DATA TAPE ON DRIVE ?YES~ 1’/69 ‘
70 READ (IOLUN,206) IYES
71 206 FORt4T(ZX,12)
72 IF(IYES.NE.1) 60 TO 84
73 C
74 C
75 C
76 CALL CRVDIF¶ 77 WRITE(IOLIJN ,436)
78 436 FORMAT (’ : : : :TCRVD I BYE’::::: ’)
79 END
80
81 C
82 C
83 C
84 C
85 C
86 C
87 C
88 C
89 C
90 C
91 C
92 C
93 C
94 C
95 C
96 C
97 C
98
99 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~100 C CRVDIF DOUG’S CURVE DIFFERENCE PROC
181 C
102 C TillS ROUTINE CALCULATES DIFFERENTIAL TITER UPTAKE
103 C OF SEA WATER SAMPLES BY ORGANIC MATTER, BASED ON
104 C POTENT I OMETRIC TITRATION WITH OH’ RE: WRITEUP
105 C
106 C
107 C THIS IS REVISION C: WHICH ENCORPORATES THE INTERACTIYE
108 C LOGICAL UNIT SPECIFICATION IN RUNTIME . INITIALLY
109 C INTEROGAT ION IS TO THE OPCOM DEV I CE .
118 C
111 C THE INTERPOLAT ION HAS BEEN CORRECTED TO HANDLE
112 C NONCO INCIDENT ENDPOINTS . BOTH ENDS , AND THE OPERATOR
113 C IS NOTIFIED IF INTERPOLAT I ON IS NOT POSSIBLE .
114 C
115 C ALSO I HAVE OMMITED THE SUPERFLUOUS CORE IMAGE DUMP
116 C WHICH WAS NEEDED DUR ING DEBUG SEGMENT. SR.

- -
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PAGE 3 08/09/77 VORTEX CTUF 824 HOURS
117 C
118 C THIS PROC ASSUMES DATA HAS BEEN PLACED ON LUN 174~KT IN
119 C THE FORJMT 5FF FORTH IN WRITE UPFOR CRV IF
120 C
121 C TO BE PROTOTYPE FOR
122 C SUBROUT INE (OVLAY )
123 C
124 C ::: THIS PROC REOUIRS CALLER TO INITILIZ :::
125 C ::: (X)MMON BLOCK /FCBS/ VIA EXThRNAL STIlT: ::
126 C ::: REFRENCNG BLOCK DATA PROC BPFCBS
127 C ::: THAT PROC IS OIl RESIDNT
128 C
129 C ( (CALL I NG PROC MUST HAVE AT LEAST ONE WR ITE STRT))
130 C ((IF THE PROG IS TO BE RUN AS OV))
131 C 28SP76 RIFFLE
132 C::::::::::::: ::::::: : :: : :: :: : : : :: : : :: :: : : : : ::: : : : :: ::: :
133 SUBROUT INE CRVDIF
134 C SET STORGE
135 COMMON /IOSPEC/ LISTLU , IOLUN
136 COMMON /FCBS/ IBFCB (13), IBLU , IPFCB (13), IPLU /INTER A/ INTER
137 DIMENSION EPLOT (15), IPLOT (60), LABLX (15), LABLY (15)
138 DIMENSION DATA (60,6), NCODE (8), NOTE (35), PARAM (12)

• 139 DIMENSION )IYFCB (13)
140 DATA (RPLOT (I),I=1,9)/1.O,I.0,0.0,7.0, 1.0,1.0,.90.,9.0,
141 1.1.0/• 142 DATA (LABLX (1), 1=1 ,15) /7’211 ,2HPH , 72H /
143 DATA (LABLY (I),J=1 ,15) 1’ M’,’IC’ ,’RO’,’NO’,’LE’,’S ‘

,

144 1 ‘OH , C’ , ‘ON ‘ , ‘SIT ‘ , 
$ ME’ , D/ ‘ , 

‘ MG ‘ , ‘ 0 ‘ , ‘ C /
145 C 
146 C GET THE LUNS
147 C 4 DATA AREA OW
148 C DISC VIA BPFCBS
149 C (MAIN INITI AL I~~)150 C
151 LUNkIBLU
152 DO I 1.! 13
153 MYPCB (I).IBFCB (I)
154 1 CONTINUE
155 IREW5O
156 CALL V*OPEN (13 ,LUN ,MYFCB, I REW )
157 C
158 C
159 C— — 

160 C SET LOOP PARAISS
161 C WI L BE 2 PASS’S
162 ISET-1
163 ICLEARN6
164 NSETa I
165 IND~~1a1
166 QO TO 3
167 C
168 2 ISETaISET. 1
169 ICLEAR-4
170 N~~TsS
171 INDEX*7
172 C FIRST TIM READ PLT HEDR
173 3 IF(ISET .EQ.1) READ ( 174, 4) ( IPLOT ( I ) , I.48,60)
174 4 FORMAT(1X,2A2, T7,3A2 , 714,4A2 , T23,4A2 )

~ 

~~~~~~ - 
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PAGE 4 08/09/77 VORTEX CTLTF 824 HOURS
175 C
176 C ~PAJ) PARAMS EACH D 5FF
177 READ ( 174 , 5) NCODE (NSET ) , NCODE (NSFF + 1) , NCODE ( NSET.2) ,
178 1 NCODE ( NSET+3)
179 5 FORMAT ( l x , 4A2

H 180 R EA D(174 , 60) (NO TE ( I ) , I . 1 , 35)
181 60 FOR M AT ( 1X , 35A2 )
182 RE AD(174 , 6 1)  PARAM ( INDEX ) , PAR AM (I NDEX + 1) , pAJwl (INDE X+2) ,
183 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~184 61 FOR MAT ( IX , F 7.3 , T 1O , F5.2 , T 16 ,F7.2 , T24 , E 11 . 4 ,
185 1 T36 , E 11.4 , T48 , E 1 1 . 4)
186 C CLEAN ARRAY UP
187 DO 51 J = 1 , I CLEAR
188 DO 6 N = 1 , 60
189 DATA (N , J ) = 0 . 0
190 6 CONTINUE
191 51 CONTINUE
192 C READ RAW DATA
193 C --NOTE ( — )  VOLUME OR 60 PTS
194 C IS THE CURRENT LIMITATION
195 NPAIRS=0
196 7 NPAIRS=NPAIRS+ 1
197 8 READ ( 174 ,50) VOLML , ER
198 50 FORMAT (F7.3 , T9,V7.2)
199 DATA (NPA IRS $ 1) =VOLML
200 DATA (NPAIRS ,2) =EH
201 IF((NPAIRS.EQ.60).OR.(VOLML ,LT.e.e)) GO TO 9
202 60 T0 7
203 C ~~ rs FLAG ROW
204 C (FLAG IS ANY -VOLIL)
205 C ( THE ER IS ARB ITRARY*#0)
206 9 IF(VOLML.LT.0.0) NPAIRS~NPAIRS-1

- - 207 C
208 C
209 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~210 C ORDER WRT IlL (INC DWN)
211 C ORDER3 0)1 RES IDNT
212 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~213 MXR DIM~60
214 MXCDIM=6
215 MXR S1JB = NP AIRS
216 MXCSUB~2
217 NcOL= 1
218 I1 DC O = 1
2 19 C 
220 CALL ORDER3(DATA ,MXRDIM ,MXCDIM ,MXRSUB ,MXCSUB,NCOL , I 1DCO)
221 C’ 
222 C
223 C
224 C
225
226 C THIS SEGMENT IS PURPOSELY MASXED , FOR FUTURE TEST
227 C
228 C WRITE(LISTLU,1848 ((DATA (J ,K),Kr l ,6), J I ,NPAIRS)
229 C1848 FORMAT (’ ‘,T2,OPF7.3, T10,OPF7.2, T18IOPFS.4, T27 , IPE I1 . 4 ,
230 C 1 T39,OPPS.4, T50, 1PEI1.4)
231
232 C
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PAGE 5 08/09/77 VORTEX CTUF 824 HOURS
233 C SET ROW COUNT IN CURRENT X
234 IPLOT (10)-NPA IRS
235 C
236 C
237 C
238 C
239 C
240 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~241 C CALC MICROMO/ML
242 C..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..
243 (X)NVRS-PARAI 1 (INDEX ’3) • PARAIII (INDEX .5)0( 10. ’~6)
244 CONTINUE
245 IF (I SET.EQ.1) GO TO 70
246 CON VRS=(PARAM ( 1)/PARAM (7) ) •CONVRS
247 C
248 C
249 C• 250 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~251 C CALC PRELI M P11 & CONSUl!?
252 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~253 70 DO 10 Jr.1, N’PA IRS
254 DATA (J ,3)= -((DATA ( J ,2)-PARAX (INDEX.2))/59.16)
255 IF(ISEr.EQ.1) DATA (J ,5)~DATA (J ,3) -256 DAT*(J,4)~DATA(J ,1)•CONVRS257 IF(ISET.EQ.D DATA(J ,6)=DATA (J ,4)- • 258 10 CONT INUE
259 C
260 C
261 C
262 C————— — — 

263 C ST IX RO~ COUNT IN UNUSED
264 C—----——— 
265 IPLOT (38+ISET )~NPAIRS
266 C
267 C
26€ C
269 C
270 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~271 C WRI TE DATA SET ON DI SC
272 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~273 ~(Y~J~~ (4)r.4
274 IF(ISET .EQ.2) MYFCB (4)* S
275 C H$Z~$Z*$Z NOTE BINRY WRITES ARE ALWAYS ONE ENT IR SECTR FOR SPEED ~$Z
276 WRITE (13) ((DATA (J ,K),J= 1 ,60), Xr.1 ,4)
277 C
278 C
279 C
280 C
281 C
282 C ••.~••... •*....................................s..................283 C DUMP CALCS TO STATUS
284 C~~~ PLEASE NOTE THE VARAIBLE SUBSCRIP PROBLEM INPUT &OUT
285 C
286 C IE .,  VDIS FORTRAN WILL NOT ACCEPT IMPLICIT DO LOOPS IN THE READ
2*7 C OR WRIT E STATMENT WHEN THE FIRST ELEMENT IS VARIABLE .
288 ••~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ s.~ •~•
289 WRITE(LISTLU 11 NCODE(NSET),NCODE (NSFr.I) ,NCODE (NSET+2),,
290 1 NCODE (NSET.?l)

-p
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PAGE 6 08/09/77 VORTEX CTLJF 824 HOURS
291 11 FORMAT ( ‘  1’ ,4A2)
292 WR I TE(LISTLU , 4)  (IPLOT (I),I~48,60)293 WRITE(LISTLU,12 (NOTEU), I~ 1 ,3S)
294 12 FORMAT ( ‘  ‘ ,35A2/)
295 C
296 C
297 WRITE(LISTLU,13)
298 13 FORMA T( 1X ,T4 , ’WZERO’ , T 11 ’XOM ’, T18 , ’~~~ O’ ,
299 1 T28,’TRO’, T39,’THHO’, TSl , ’TM’ )
3c~0 WR ITE(LISTLU, 14) PARAM(INDEX) , PARAM (IN DEX +1 ) ,PARAM(INDEX .2) $
301 1 PARAM (INDEX.3),PARAM (INDEX.4),PARA)1(INDEX+5)
302 14 FORMAT (IX ,0PF7.3, T10,OPFS.2, T16,OPFI.2, T24,1PEI1.4,
303 1 T36,1PE1I.4, T48,1PEI1.4//)
304 C
305 C
306 WRITE(LISTLU,1S)
307 15 FORMAT(1X , T5,’ML ’, T13,’EH’, T22,’PH’, T30,’MCMOH’)
308 C
309 WRITE(LISTLE,16) ((DATA (J ,K), K~ 1,4), J= 1 ,NPAIRS )
310 16 FORMAT(1X , T2,0PF7.3, T10,OPF’7.2, T18,OPFS.4, T27,IPEII.4)
311 C
312 C GET SECOND IF NOT [N 1. f
313 IF (ISFF.EQ.1) GO TO 2
314 C• 315 C
316 C

- 
- 317 C

. 318 C
319 C
320 C
321 C : : : : PRELIM PROCESS FINISHED : : : :
322 C
323 C
324 C
325 C
326 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~327 C DO LINEAR NEAREST NEI GHBR
328 C INTERPOLATION IF DEF I NED
329 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
330 C RESET THE ‘ LOWER BRACKET FOUND FLAG TO NOT FOUND CONDITION .
331 IBRAXT-0
332 C IN IT ILIZ E THE NEXT POTENTIAL INTERPOLATABLE POINTS INDEX PARAM
333 L~ 1
334 C SF1’ THE INDEX PO INTER TO THE SECONDARY DATA SETS START
335 K~ 1
336 C NOW DO SAME FOR THE PRIMAR Y DATA SET
337 i= I
338 C
339 C - -

340 C 
341 C COMPARE THE PRIMARY DATA SETS INDEPENDENT VARIABLE TO THE CURRENT
342 C SECONDARY SETS I NDEPENDENT VARIABLES VALUE .
3.43 C 
344 27 IF(DATA (J ,5) .G T.DA TA (K ,3)) GO TO 18
345 C
346 C
347 C IF A LOWER BRACKET HAS BEEN SET , IT IS THE CLOSEST POINT
348 C AVAILABLE IN THE FURNiSHED DATA SET. SINCE THE CLOSEST UPPER
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349 C UPPER BOUND . HAS ALSO BEEN FOUND HENCE WE ’VE FOUND THE MINIMUM
350 C I NTERPOLABLE INTERVAL . 00 INTERPOLATE.

- - 351 IF(IBRAXT.EQ.1) GO TO 19
352 C
353 C
354 C NO LOWER BOUND HAS YET BEEN SET , HOWEVER IF THE PRIMARY AND
355 C SECONDARY SETS ARE EQUAL WE HAVE DEGENERATELY INTERPOLATED , SO
356 C SAVE IT.
357 IF(DAT A (J ,5) .EQ .DATA (X ,3)) GO TO 20
358 C
359 C
3~~ C NO INT ERPOLAT IONS WERE POSSIBLE OVER ENTIRE INTERVAL IF NEXT TRUE

- 
- 361 IF((J.EQ.IPLOT(39)).AND.((L-1).EQ.0)) GO TO 100 1

362 C
- - 363 C SOME INTERPOLATIONS WERE POSSIBLE. BUT NEA R THE EN!) THEY WERE NOT

— 364 C HENCE SAVE THOSE WH ICH WERE
365 IF(J.EQ.IPLOT(39)) GO TO 22
366 C ELSE TRY PR I MARY SETS NEXT I NDEPENDENT VALUE , NO BRACKET HAy I NC

4 367 C MATERIALIZED .
368 3.3+ 1
369 GO TO 17
370 C

-
• 371 C

372 C
373 C— 
374 C IN TB IS LOOP WE’RE LOOK I NG FOR AN UPPER BOUND FOR INTERFOLAT I ON
375 C 
376 C EXIT IF LAST SECONDARY’S INDEPENDENT IS LESS THAN THE PRiMARY’S
377 C FIRST INDEPENDENT POINT (JE ., NON CO INCIDENT DOMAINS )
378 18 I F ( ( K .E Q . I PLOT (40)) .AN D . ( ( L - 1 ) . E Q . 0 ) ) GO TO 100 1

- I 379 C
380 C IF THERE ARE NO MORE I NTERPOLAT IONS FOSS IBLE , BUT SOME HAD OCCURRED
381 C DUMP THE GOOD STUFF TO DISC .
382 IF(K.EQ.IPLOT(40)) GO TO 22
383 C
384 C
385 C BUMP SECONDARY DATA SET ’S INDEX 4 NEXT TEST ,AND SE!’ BRACKET (INDICATIN
386 C THAT A LOWER BOUND WRT THE PRIMARY LOIN’!’ IN QUEST ION
381 C HAS BEEN’FOIJND.
38*~ X~1C+ 1
389 IBRAXT- 1
390 GO TO 17
391 C
392 C
393 C 
394 C DO A CLASSI CAL LINEAR INTERPOLAT ION SEE FIGURE (26SEP76)
395 C 
396 19 DAT A (L , 2 ) = (DATA (3 , 5)—DATA ( (K - 1) , 3 ) )  • (DAT A (X, 4 ) —
397 1 DATA ( ( K - I )  , 4 ) )  / (DATA (K , 3)—D A TA ( ( K — i )  , 3 ) >  • DATA ((K-I) ,4)
398 OO TO 21
399 C
400 C
401 C 

P 402 C DEGENERATELLY INTERPOLATE
403 C 
404 20 DAT A (L , 2)=DAT A (K , 4)
405 C
406 C
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407 C — 

408 C CALCULATE THE DIFFERENTIAL DEPENDENT I E. SEC-PR !) VALUE BASED
409 C ON THE INTERPOLATION , THEN NORMALIZE WRT FACTOR PARAM (2)
410 C WH I CH FOR THE CASE AT HAND IS THE TOTAL ORGANIC MATTER CÔNTENT
4 11 C 
412 21 DAT A (L , 1) ’ DATA (3 ,6)-DATA (L ,2 )) /P ARAM (2)
413 C
4 14 C
415 C 
416 C STORE ALL DATA CORRESPONDING TO A DIFFERENTIA L MEASUREMENT
4 17  C — 

418 C
419 C PLACE PR IMAR Y iNDEPENDENT INTO THE RESULT MATRIX
420 DATA (L , 5i~~DATA 3 , 5)
42 1 C
422 C PLACE THE PRIM ARY DEPENDENT INTO SAME ARRA Y
423 DATA (L , 6) = DATA (3 , 6)
424 C
425 C IF INTERPOLAT I ONS HAVE BEEN ATTEMPTED OVER ALL
426 C P RIMARY INDEPENDENT VARIBLES , THEN WE ’RE DONE . GO DUMP .
427 IF (J .EQ. I PLOT (39)) GO TO 22
428 C
429 C ELSE BUMP TIlE I NDEX TO THE NEXT FRI MARY I NDEPENDENT VALU .
430 i~ J + I
431 C
432 C AND i NCREMENT THE COUNTER HOLDING THE # OF VAL ID INTERPOLATI ONS
433 C WH I CH HAVE BEEN POSSIBLE TO TUE NEXT POTENTIAL VALUE .
434 L=L + 1
435 00 TO 17
436 C
437 C
438 C
439 C 
440 C NOT I FY OPERATOR NO INTERPOLATION POSSI BLE
44 1 C 
442 100 1 VR IT E (LIS T LU , 1000)
443 1000 F OR M AT ( ’ NO INTERP PO SIBLE’ )
444 G0 T0 26
445 C
446 C
447 C
448 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
449 C DUMP FINAL CALC (DAT A
450 C 2 B PLOTD ) TO DISC
451 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
452 22 MYFCB (4~’ 12453 W RI TE ( 13) ( (DAT A ( J . K) , 3.1,60) , X~ 1, 2)
454 MYF~B (4~~ 34
455 VR IT E ( 13) ((DATA ~J , K ) , J~ 1,60), 11.5,6)
456 C
457 C
458 C
459 C
460 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~461 C SF!’ UP PLOT REQ S~~ FOR
462 C (WE ARE PREFAB INC TO USE B I PLOT )
463 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~464 C
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465 C FIRST X
466 C NOTE L IS THE INDEX OF THE INTEROP-
467 C ATABLE DATA POINTS ARRAY SEE
468 C SOURCE REGION 300 , LININTERPOL.
469 IP LOT (9)~ 14
47$ IPLOT ( 10). L
471 IPLOT ~. 1 1 ) a + 1
472 C THEN Y 1
473 IPLOT (j 2) ~~~474 IPLOT ( 13)  ~L
475 IPLOT (14)~ .4476 C SET END Y AX! FLAGS

-~~ 477 IPLOT (15)-O
478 IPLOT t 16)*0
479 IPLOT (17) 0
480 C WE W ANT LEDG AND BX&LN
481 IPLOT (1) 1
482 IPLOT (3)~ .I483 C
484 C——— 
485 C DUMP PLOT REQ SEC T DISC
486 C ( REMEMBER WE PO I NT TO 3)
487 C — -

488 MYFCB (4). 3
489 WRITE (13) RPLOT , IPLOT , LABLX , LABLY
490 C
491 C
492 C 
493 C SHOW HIM PLOT REQ
494 C FOR FUTURE REFRNCE
495 C— 
496 WRITE(LISTLU,4334)
497 4334 FORMAT ( ‘  1PLOT REQ SECT’ )
498 WR I TE(LISTLU ,8818) RPLOT
499 8818 FORMAT( IPSEIO.3)
500 WR I TE (L I STL U , 8819) ( IPLOT (I ) , I~~1 , 47)
501 8819 FORMAT(IX , 12( 16,  I X ) )
502 WRITE (L IS TL U , 12) (I PLO T ( I ) , 1u48 , 60)
503 WR I TE (LIST LU , 12) LABLX
504 WRITE(LISTLIJ,12) LARLY
585 C
506 C 
507 C DISC FORMAT POST CRUNCH THEN SHOW HOW HIS DAT A
508 C DISC AREA WAS WR I TN
509 C — 

510 WRITE (LISTLU,6543) LUN , ( MYPCB ( I ) , 1.8 , 10)
Si t 6543 FORMAT (///’ BINRY DATASECTRS ON’/ ‘ LUNz ’ , !3 , 3X , ‘F I L e ’ , 3A2/
512 1’ 1.SYSTM’ ,3X,’2-SYSTM ’,3X,’3-PLOTREQ’/
513 1’ 4.~~ P R I ’ , 3X , ’ 5.~~l PR ’ , 3X , ’6.PH PR ’ , 3X , ’7.PMCMOH’ /
514 1’ SaML SEC ’ ,3X , ’9.EH SE’ ,3X , ’10.PU SE’ ,3X, ’11~ SMC$OH’/
515 1’ 12.$C~pOC’,3x,’13.5$c~OH’ ,3x,’I4=Pft F RI (INTER POLATABLE ) ’/
516 1’ 15-PMCMOH (F(PB PR!))’)
517 C
518 C
519 C
520 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
521 C DUMP DAT 2B PLOT!)
522 C TO STATOS

~~~

- -

~~~
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523 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
524 VRITE(LISTLU, 23)
525 23 FORMAT ( ‘ 1 ‘)
526 VRITE(LISTLU, 4) (IPLOT (1), 1.48,68)
527 C
528 WRITE(LISTLU, 24)
529 24 PORI1AT(1X/’ ‘,T12,’H ACTIVITY’! T5,’PB’, T14,’MC$POC’,
530 1 T26 , ‘PMC*OB ’ , T38, ‘S$C)SOH’)
531 C
532 00 26 J~ 1,L
533 VR I TE(LISTLV, 25) DATA (3 ,5), DATA (3 1), DATA (3 6), DATA (3,2)
534 25 FORMATUX,OPF$.4, T12,1PEIO.3, T24,IPEIe.3, T3é-,1PE1O.3)
535 C
536 C
537 C-

~~ 538 C
539 C
540 26 CONTINUE
541 C K 1C11 OUT LAST PAGE
542 WRITE(LISTLU, 1002)
543 1002 FORMAT ( ‘ •••CRVDIF BYE•’• ’
544 WRITE(LIS?LU,23
545 C
5.46 C

• 547 C
548 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~549 C CLOSE PLOT FILE OHNE UPDATE
550 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~551 CALL V*CLOS ( 13,0)
552 C RETURN TO ROOT SEGMENT
553 C OMTITR UF AS OVLAY)
554 RETURN
555 END
556
557
558 ‘O’ )
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I C### ### ###### *####l####### #*##### l## # #*###l##4# *##$#
2 C # # # $ # # ####### *####### *w # ### *## *#### uu ##s########$
3 C # # # # # # # # # # ##### *# ## # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # * # # # i # # # # i #
4 C NLNOM - V!77 W iTH DISC WRITE HUIZENGA
5 C4#$### #M# *4####### *#### *$#~ #### # ## #### *####H### # *########
6 C# * # # # # # # # # # #  *44144 *4 * *4*1*4444 * ~ ## *### #### *# *# **## **#$$# 4*14* � *#**# *#
7 C NLNOM - A NONL INEAR LEAST-SQUARES F I T TO OH TOTRA T ION DATA

• - S C WITH A FOUR PARAMETER MODIFIED HENDERSON-IIASSELBACU
9 C RELATIONSHIP.
10 C DEPENDENT VARIABLE X IS THE I4CMPOC (OH CONSUMED BY OH)
i i  C
12 C x~C2/ 1e••~~PK—pHU~~/N .1 —c1
13 C
14 C DERIVED FROM RELATIONSHIP
15 C PHzPX+NLO CIO(ALPBAJ1-ALPHA )
16 C WH ERE ALPHA IS DEGREE OF DISSOC I AT I ON
17 C
18 C IN TIlE FORM APPLIED TO THIS DATA
19 C PH=PK .N ’LOG((X .C 1)/ (C2-(X+C 1)))
20 C OH CONSUMEI) BY OH X~MCMPOC
2 1 C CISSHIFT OF CURVE
22 C TOTAL U OF SITES C2=TMCMPOC
23 C
24 C
25 C
26 C##$#$###**#########*##4# *##4####W*44######4#$####$####*##H########
27 C $ # # # * # # * # * # H # # # $ # # # # # # * # 4 # # # $ # $ # # # U # # # * # # 4 # # # # * * # $ # # # # # # # # # # # # # # # # # # #
28 C DISC WRITE TO LUN =23 SECT 4&8 FILE=IBINRY
29 C
30 T ITLE NLNOM

-
~~ 31 DIMENS i ON SUMSQ(2) ,PH(60 ,X(60 ) , IFCBUD( 13)

32 DIMENSION ID1fl4 MYU2O) , AMODE L(60) , AD IFF (60)
— 33 DATA IFCBUD (3)/’ ‘/ , ( IFCBUD ( I ) ,I=8,10)/’IB’ ,’IN ’,’RY’/
• 34 IREW=0

35 C
36 C
37 C GET DATA AS STORED BY TCRVD I ON FILE I B I NR Y
38 C
39 C
40 CALL V$OPEN ( 13,23 , I FCBUD , I REW )

• 41 IFCBUD (4)~~14
42 READ(13) PH
43 IFCBUD (4 )= 12
44 READ( 13) X
45 I FCBUD (4)~ 3
46 READ(13) IDUM)SY

- - 47 NIJMBER. IDUM$Y (40 )
48 WRITE (1,100)
49 100 FORMAT( ’ 1 THIS IS NLNO M’ )
5$ WRITE (1 ,102)
51 102 FORMAT (’ INPUT L1STLU, IOLVN’)
52 WRITE (1,106)
53 106 FORMAT( ’ •$l* ~# $ $ ‘ )

• 54 READ( 1 , 108) LISTLU , I OLUN
55 308 FORHAT(IX ,14,1X ,I4)
56 WRITE ( IOLUN, 100)
57 WRITE(LISTLU, 100)
5$ WR ITE(IOLUN, 109 )
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59 109 FORMAT (‘ INPUT START INC VALUES: Cl C2 PX N’ )
60 WRITE (IOLUN ,1 10)
61 110 FORMAT (’ •## .# ~~#~ •##.HH$ +W ~~.#~ ## •##.~~#ø~~’)62 READ ( IOL1JN I 1 12) Cl , C2, C3, C4
63 112 FORMAT(1X ,F8.4,1X ,F8.4,IX ,F8.4,IX ,F8.4
64 WR ITE(IOLUN ,1 14)
65 114 FORMAT (‘ WHAT PH RANGE?’)
66 WRITE(IOLUN , 116)
67 116 FORMAT( 1X , ’.~ # . # # #  +# # . # # # ‘)
68 READ (IOLUN , 1 18) PHIIN , PHMAX
69 118 FORMAT (1X ,F1.3,IX ,F7.3)
70 WRITE(IOLUN , 120)
71 120 FORMAT s ’ CONVERGENCE CRITER ION’)
72 WR I TE (I OLUN , 122)
73 122 FORMAT(1X ,’+$####~# IN E FORMAT ‘)
74 READ(IOLUN , 124) ~ONV75 124 FORMAT (ZX ,E8.5)
76 WRITE (IOLUN ,121)
77 121 FORMAT (’ WR ITE MODEL CURVE TO DISC? 1-YES’/lX,’.#’)
78 READ (IOLUN ,l23) IDISC
79 123 FORMAT (lx , 12)
80 SUMSQOt— 1.
81 K~ 1
82 WR ITE LIS’rLU ,126 CONy , PEMIN , PUMAX
83 126 FORI4AT ( ‘OITERAT I VE PROCEDu RE CONV~ ’ , 1PE13.6,’ PH RANGE ‘,
84 +OPF7.3,’ - ‘.,OPF7 .3)
85 VRITE (LISTLU ,128) K ,C1,C2 C3,C4
86 128 FORMAT (’0’,I6,4 (1X ,1PE13.~ ))
87 150 C=0.434294
88 F 1F 1~ 0.
89 F1 F2 zO.
90 FIF3=0.
91 FIF4=0.
92 F2F2~O.
93 F2F3=O .
94 F2F4~0.95 F3F3~0.96 F3F4=0.
97 F4F4~0.98 CFO=0 .

• 99 CF1=0 .
100 CF2~0.
101 CF3-0.
102 ~F4=0.103 PIC V C3
104 AN~ C4
105 SUMSQ (2)z0.
106 SIJMSQ (1)~0.107 C
108 C
109 C NOV CALCUUTE THE DERIVATIVE S OF THE FUNCTION WITH R~~~ECT
110 C TO EACH OF THE CONSTANTS TO BE DETERJI I NRD .
111 C CALCULATE THE SUMS OF DERIVA T I VE PRODUCTS .
112 C
113 DO 200 I~~l 60
114 IF (PH (I).L+ .PRMIN) GO TO 200
115 IF (PH (J).GT.PRMAX ) GO TO 300
116 VAR~EXP((PX—PH (I))/(C AN ))
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117 F1’— l.
118 F2~ l ./ ( VAR .1. )
119 F3~—C2 VAR/(C AN~ (VAR+ 1 .)~ ’2)120 F4~—C 2• (PK— PH (I ) ‘VA R•(—l .0)/ (C (AN ’(VAR .l) )~~2)121 FaC2J(VAR+1)-C 1
122 FIFI .F1FI.F1•F i
123 F1F2.FlF2~F1’F2
124 F2FI’F1F2
125 F1F3~F1F3.F1•F3126 F3F 1~ F1P3
127 FIF4.FLF4.Fl’F4
128 F4F1uP1F4
129 F2F2~F2F2.F2’F2
130 F2F3.F2F3+F2•F3
131 F3F2.F2F3
132 F2F4~F2F4.F2•F4
133 F4F2’F2F4
134 F3F3.F3F3.F3•F3
135 F3F4.F3F4.F3•F4
136 F4F3.F3F4
137 F4F4aF4F4.F40F4
138 CF0~CF0.X (I>-F)•~2139 C F I — ’F I . ( X ( I ) - F ) • F I
140 CF2~CF2 .(X (I) -F) •F2
141 CF3.CF3 .(X (I )—F )•F3
142 CF4aCP4.(X (I)-P)’F4
143 290 CONTINUE
144 300 1F(SU)~~QO.LT .0 .)  00 TO 310
145 IF ( SUISQO . GE. CR) ) 00 TO 301
146 CFO.SUIISQO
147 00 TO 700
148 301 IF( ( (SURSQO-CFO)/CF0 ) .LT.CONV ) 00 TO 1000
149 X WR1TE (L1STLIJ,302~ R ,C 1C 2 ,C3,C4 ,CF0
150 11392 FORMAT( 1X 1 16 , SUX , 1PE 13.6))
151 C
152 C
153 C
154 C DO ~ATR1X ALGRBRA TYPE CALCULATIONS .
155 C D IS $ATRIX OF THE GENERAL EQUATIONS WITH NO REARRANOSI(EIJTS.
156 C D1 ,D2,D3,D4 ARE ~ATR1CES WITH RIGHT HAND SIDE OF THE SET
157 C OF EQUAT IONS SUB SIITUTED FOR THE
158 C COLLJIIN N.
159 C
160 C WHAT ALL THIS DOES IS TO SOLVE THE SET OP POUR EQUAT I ONS
161 C BY DO ING CALCULAT IONS ON 4X4 I4ATRICFS.
162 C
163 C
164 310 D-FIFI• (P2F2’ (F3P3•F4F4—F4F3 F3P4) -P2F3 (F3F2 F4F444F2 F3F4).
165 .F2F4~ (F3F2’F4F3-F4F2 F3F3))
166 •-F1F2 (F2FI• (F3F3’F4F4-F4F3 F3F4) -F2F3~ (F3F 1•F4F4-F4F1’F3F4)
167 •.F2F4•(F3PI•F4F3-F4FI’F3F3))

•+FIF3• (F2F 1~ (F3F2 F4F4-F4F2’F3F4) -F2F2 (F3F ) F4F4-F4F 3 F3F4)
169 •.F2F4 (F3FI•P4F2-F4F 1 F3F2) )
179 •-F 1 F4~ (P2r1• (F3F2~F4F3-F4F2~F3F3) -F2F2~ (F3F I •F4P3-F4F 1 •F3F3)
171 •.F2F3 (F3F1’F4F2 F4F 1 F3F2) )
172 32 1 Dl . CFI• ( F2F2~ ~F3F3•F4F4-F4F3’F3F4) -F2F3 (F3F2•F4F4-F4F2’F3F4 ) •
173 •F2F4•(F3P2•F.4F3-F4F2~F3F3))
174 •-F IF2~ ( CF2 (F3F3•F4P4-F4F3•F3F4 ) -F2F3~ CF3’F4F4-CF4’F3F4 )

i
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175 •.F2F4~ (CF3’F4F3-CP4’F3F3) )
176 •.P 1F3• (CF2’ (F3F2’P4F4 -F4F2 F3F4)—F2P2 (CF3•F4F4-CF4 F3F4 )
177 •.P2F4 (CF3’F4F2-CF4eF3F2))
178 • -F I F4• ~CF2’ (F3F2’F4F3-F4F2~F3F3) -F2F2’ ( CF3 F4F3-CF4 F3P3
179 •.F2F3’ (CF3•F4F2-CF4’F3F2~ > ~/DISO 320 D2~ (F I F I  ( CP2’ F3F3•F4F4-F4F3.F3p4)—F2p3’ CF3~F4F4-CF4’F3F4~.181 •F2F4’ CF3’F4F3-.cF4’F3F3) )
182 •-CF1’ (F2FI’ F3F3•F4F4-F4F3’F3F4)-P2F3 (~~FI•F4F4-F4F1’~~F4)183 •~F2F4’kF3F 1~F4F3-F4F1•F3F3)184 •.F 1F3 (F2F 1 (CF3•F4F4-CF4’F3F4)-CF2’ (F3F1’F4F4-F4F1*F3P4)
185 •.F2F4’(F3F l~CF4-F4F1’CF3)186 •-FIF4’ (F2FI’ CF3’F4F3-CF4~F3F3)-CF2’ (F3F 1 P4F3-P4F 1 F3P3)
187 ÷.FZF3’ ( F3F I ’CF4-F4F!•CF3 ) > ) /D
188 330 D3~ t F IF!’ ( F2F2• ~CF3’F4F4-CF4•F3F4 ) -CF2’ ( F3F2 P4F4 -F4P2’F3F41’
189 •F?F4 ~F3F2~CF4~- F.4F2’CF3 )
190 +-F 1F2’ s F2F 1’ <CF3’F4F4-CF4•F3F4)—CP?.(F3F1 .F4F4—p4F1.p3P4)
191 •~F2F4’ Y3F1•CF4-F4FI’CF3192 +.CFI’ ~F’2F I. {F3F2’F4F4-F.W2~F3F4) -F2F2• ( F3F!’F4F4-F4F1 P3F4)
193 •.F2F4’(F3F 1’F4F2—F4F I~ F3F2~~194 •—F 1F4’ (F2F 1’ F3V2~CF4-F4F2’CF3~—F2F2 ( F3F 1’CF4—F4F1~ CP3)
195 ••CF2• F3Fl’F-W2-F4F 1•F3F2~196 340 1)4. (F IFI’ (F2F2’ (F3F3’CF4-F4F3’CF3) -F2F3 (F3F2 CF4-F4F2 CF3)+
197 •CF2• ( F3F2’F4F3-F4F2•F3F3~198 •-FIF2’ (F2FI ’ (F3F3’CF4-F4F3•CF3~-F2F3• (F3F I •CF4-F4FI•CF3)
199 •.CF2 (F3F 1~ F4F3-F4F1’F3F~3 )
200 •~ F 1F3’ (F2FI ’ F3F2’CF4-F4P2•CF3 -1’2F2• (F3FI•CF4-F4FI•CF3)
2&t 1 •.CF2’ (F3FI’F4F2-F4F 1•F3F2 )
202 •-CF i • ~P2F1• (F3F2’F4F3-P4F2•P3F3~ —F2F2’ ( F3F1’F4F3-F4F1’F3F3)
203 ••F2F3’(F3F1•F4F2-F4F1•F3F2~204 V i i .
205
206 C
207 C
208 C
209 C NOW DO CALCULAT ION OF SliM OF SQUARES WITH BOTH
2 10 C THE flU, CORRECT i ON TO THE FOUR PARAMETERS
2 11 C DETERMINED ABOVE AND W ITH 1/2 THE CORRECT I ON .
212 C
213 C
214 400 DO 600 1 = 1 . 2
215 AI .FLOAT (I’~/Y216 CEI .C1 .D1’AI/2 .
217 CE2uC2.02’A1/2.
218 CE3 C3.D3’A1/2.
219 CE4.C4.D4~ A l/ 2 .
220 DO 500 J a 1 , 60
221 I F ( P H ( J ~~.LT . PH$1 N ) GO TO 500
222 IF PHt J~ .GT.PIiflAX~ GO TO 600
223 VAR-EXP (( 3-PH (J~ )/ (C ’CE4))
224 XV.CE2/~VA R .t~ - CEI
225 D1F FaX J~-XV
226 S1J$SQ~ 1).SUMSQ~ 1)•D 1FF”2
227 500 CONTINUE
228 600 CONTINUE
229 C
230 C
231 C CALCULATE THE AMOUNT OF TIlE CORRECT I ON TO BE MADE WHICH WILL
232 C YIELD THE LOWEST SUM OF SQUARES .

_  

. 1~~
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233 C SOLUT ION TO QUADRATIC EQUATION GIVES AMOUNT TO APPLY .
234 C
235 C
236 VMIN .0.5/Y.0 .25/Y’CFe-SUMSQ (2))/(SU*SQ (2)-2. ’SlJMSQ (I ) .CFO)
237 C
238 C IF CALCULATED VMI N IS LESS THAN 0 GO BACX AND DO THE
239 C CALCULATIONS AGAIN ONLY HALVE THE 1NTERVAL OVER WH I CH
240 C THE CALCULAT I ONS ARE MADE .
241 C
242 C
243 IF (VMIN.LT .0.) GO TO 700
244 SUXSQO~CF0
245 C1.C1.VIIIN D1
246 C2~C2.VMIN9)2247 C3~C3.VMIN•D3
248 C4~C4+VM1N•D4
249 00 TO 150
250 700 Y~Y 2 .
251 C
252 C ONLY ALLOW THIS SHORTEN ING OF THE INTERVAL TO GO SO FAR
253 C
254 IF (Y. GT . 130.) 00 TO 1000
255 00 10 400
256 1000 WR ITE (LI STLU , 1001) K
257 1001 FORMAT ‘OCONVERCENCE CR ITER ION El’ NUMBER OF ITERAT IONS- ’ ,14)
258 COlo01000so# 00000#w# * s 0o0 000 0 01010010000 0000000000000
259 C WR ITE TO DISC TIlE MODEL CURVE AND RESIDUALS
260 C LUN .23 F 1LE-IBINRY
261 C SECT 4 MODEL CALCULAT IONS
262 C SECT 8 RESIDUALS
263 COO #$ #0 *00000000000000000000000011#  #000 *00000 *000 000000000000 0*0
264 IF IDISC.NE .1) GO TO 1200
265 IERROR-0
266 1009 DO 1100 1-1 , NUMBEE
267 VARzEXP ( (C3—PH ( I) )/(C’C4))
268 AM ODEL(I)sC2/(VA R.1)-C1
269 AD I F F ( I ) -X ( I ) — A M O D E L ( I )
270 1 100 CONT INUE
271 IFCRUD(4) -4
272 WRITE (13) AMODEL
273 IFCBUD(4)sS
274 WR IT E( 13) ADIFF
275 1260 CALL V$CLOS (13 , I REW )
276 C0000000000000000000000000010000000000100000000000000 0000000000
277 C#oo010oo##ooo#oo#o###o#oo#00000#oo000#00000s#o00 00000000000000
218 C
279 C OUTPUT FINAL PARAMET ERS
280 C
281 C
282 WRITE (LISTLIJ, 1002) CI
283 1002 FORMAT ( ‘9 C1 ,F8 .4)
284 WRITE(LISTLU 1003) C2
285 1003 FORMAT (‘ th ‘ , F8.4)
286 WR I TE(LISTLU , 1004 ) C3
287 1004 FORMAT ( ‘  P11. ‘ ,P8. 4)
288 VRITE(LIS TLU , 1005) C4
289 1005 FORMAT ( ‘  N- • P8.4)
290 WR iTE (LISTLU . I O0~~ CR)
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291 1006 FORNAT ’ SUN OF SQUARES * ‘,IPEI3.6)
292 WR ITE LISTLI1, 1808) NUMBER
293 1008 FORMATUX ,’o OP POINTS IS ‘ , 14)
294 VRITE(LISTLU, 10071
295 WRiTE (IOLUN,1007~296 1007 FURMAN ’ •~“NLNO* BYE’•’•’)
297 EN!)
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