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Reference Material 8509

Moisture in Methanol

Reference Material (M) 8509 is ntended primanly fior use m the calibration of instnoverts and the evahation of methods nsed for
moisture deternmation & wat of BM 8509 consists of five ampoikes, each contaming approsamately 5 mL of methanol solton with
a trare concentrabion level of water.

Analytical Resulis

The reference vahe 15 based on the results of o ndedaboraton companson exerrise conducted among 13 laboratones and HIST
using the coulowmstne Karl Fischey Method., In addition, NIST meantemsrts using the wobimstve Karl Fischer IMethod wers
performed to prowide an mdependent assessmert of both the moishire comtert as well as the homogeneity of the EM lot. It is
iportant to note that this material s not a Standard Feference Material® and the refarence vabie 15 mathod dependent.

Reference Mass Concentrabon Vahie of Moisture: 23 mgkeg + 13 mgtke”

"The referens e vah aviime ertaiidy describe o dterond which ic o least & 95 % copfidamce feregl for the mnishme copcadretion o ewch anponle
of RRI 8509, The muwataiity chades the 1mc ertaity sdue to e derlabomiory Compams o exmcise mevarmnats o wWell o o md obereed withan
the awmpiouls fill seqiem e,

Expiration of Beference Value: The reference value of EM 8509 15 valid, within the measurement uncertanty specified, wrti
Dacember 31, 2027, provided the RM is handled in accordance with instractions given m this Feport of Investizaion (ses Instractions
for Use). Tlis reference vahue is mallified if'the BM is damage d, contanmated, or modified.

The coordinabon of the tecloncal me asurermerts was under the direction of 5.4, Margolis and 5.4 Wise of the NIST Analsical
Chemistyy Division.

Preparation and aralytical mwaswremerts at NIST were performed by 5. 4. Marpolis, J.C. Wilhams, and L.C. Sander of the NIST
Analytical Cheristry Division.

Consaltation on the stabstical design of the expermmertal work and evaluation of the data wers provwided by 5.B. Schaller and L.M.
Gill of'the WIST Statisteal Engmesrme Division.

The support aspects mrobkred m the preparaton, amabras, and ssiance of fhus RM were coordinated through the Standard Reference
Materials Program by B.E. MacDonald.

aithersburg, MD 20829 Thormas E. Gills, Chief’

Certfficate Issue Date: hane 12, 1997# Standard Beference Materials Program

3/3185 (original certificate dete)
WThis pevricinh repiorts ay expindion dete wd editoriadly charyged “mec omrnended” to “refer s o” tahie



INSTRUCTIONS FOR USE

Handlng: The ampoules are sealed under dry argon. This matenal 15 hygroscopie; thewefore, after openmethe ampoules, extreme
mation should be exereised to avoid contanmation with woishare (o g, diy measmang dawices and contamsis wost be used).

S5torage and Use: Ampodes should be stored at roomtemperatre. For the refersnce valae to bie vahid witlm the stated uncertandy,
samples of the material for analysis should be withdrawn fiomm the ampoules inenediately after opering, transferred into oven-dried
meamring devices, and used without delay. The reference value is not applicable to anpoules that have been stored after operme,
evenifthe anpoules are resealed.

PREPARATION AND ANALYSIS

Preparation of KM 8509: Mathanol, as supplied froem the manfacturer, typically cortams trace levels of water. The norunal
molstute level was deterrmed m several lots of HFLC-grade methanol and the appropriate lot was selected for ampoaling. Thewfors,
the reference moisture vahe reflacts the comtert after processing @ NIST and not necessarilythe mastare cortent when obtained from
the manfachoer, Appromnately 12 Litheee bottks) ofthe selected lot wers powred nio a12.2 L (5-gal) botle corntanme dry axgon,
and the sobtion stirred for 30 min. The arprn headspare above the iprid was matdamed with argrm fioen an attached Teflon™ bag
contammg dry argon. As the levd of the solihon decreased inthe bottle over the course of'the ampoulmg, arpon replaced the fhud.
Inthis way a sealed system was mairtamed to nmunme mosture cortanmahon from the air. Aliquots of 5 wil were dispensed
mtomaheally pto avgon-filled, dried ampoulss and then sealsd.

Amnalytical Methods: An rtedaboratory companson exertise anong 13 laboratones and NIST was conducted to determime the
moishie contat of EM 8509 All analyses in the mtedaboratory companson exercke were perfomed nsmg conbmetnc Karl Fischer
mstranertaton awd reagents routmely used inthe participatng laboratones, Each cooperatmg laboratorny analyzed a single sample
firen each of beo ampoules of M 2302, The participating laboratories are histed belovwr.

Homuwuzeneiny Study: Samples from 40 amponles, selected throughadt the fll sequence, were meannred at NIST 1n a random order
ower fiony daysusing the wolnvetic Farl Fischer method & statistically sipnificat merease momoistire covtert with fill sequence 1wras
detected in the homogeneity study. &4 9 megke change m concatration was predicted by the hornogenetty study over the wnbire
population of ampiodes of BB 8509 and was inchided in the total meertamty of the reference vahe. The reslts from the vobometric
Karl Fsher methodwere also used as an independent medhod to confinn the round robin resuks obtamedby theuse of the coulometric
Karl Fischer mathod.

Parbiciparts mthe RM 8509 Intedaboratorny Companson Exermse:

I, Angelo, Exnton Reseawch & Engmeermg Co., Baytowm, TX
R., Cherrillo, Shell Developmert Co., Houston, TX

1., Greer, United Power Services Inc., Nashvillls, TH

., Smith, Cosa Instrument Co., Horwood, NJ

L., Shick, Fhotovolt, Indianapchs, IN

., Gager, Mo Graw-E dison Powrer System, Franksville, W1
P., Grfin, Doble Engmeermg Co., Watertowm, MA

E., Deening, Bormewills Power 4 dmmistrabon, Vaneouver, W4
[, Meyers, S.I. Meyers Inc., Talmadge, OH

7., Thomas, Big River Electuc Corp., Henderson, KT

A ., KEaupa, Baltmoms (a5 & Electnc, Baltimore, MD

¥, Peterson, Mimesota Power Co., Dubith, MN

D., Grazmano, C3C Scientfic, Fairfax, VA

| Cartain canmercidmeterick amd equinnet are idodifed i order to adequately pecify the exparivate] proodars. Such idetificdion
does not. ivphy ameconsnendation or mdorsemert by the National bstinte of Standrds end Tedmology, nor does it inply that the materisls or
equipinerd e Mece ss arily the best emdleble for this purpose.
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D3%07: Activity of Fluid Cracking Catalysts by Microactivity Test

Round Robtn Data

Lab No. RR-1 RR-2 RR-3 R4 RR.-5 RRG
1 58,4 65.8 76 776 2.6 i
9.1 76.2 12 7.8
783
2 60.1 4.4 701 753 T2
601 710 818
717
3 61.0 9.5 TS 735 77.9
0.2 T8 78.1
846
) 57.9 a3.1 0.4 801 843
60.4 {10 847
81.4
5 S8.6 4.5 754 6.6 316 722
501 58 818 T8
76.1
G 585 66.7 74.7 161 83.8
61.3 76.6 851
718
7 610 7.0 73.4 788 80.6 (4.6
618 76.8 823 L83
772 B9
W8
8 59.1 6.8 T4.4 60 76 M
9.3 74.7 785 1.2
75.9 T4
9 519 59.0 725 711 o 66,8
553 73.5 e 662
743 651

Participating Laboratories

Ak Amoco 0il Co,
Arco Catoleum

i Engelhard
Filtrol Pullman Kcllogg

Shell



Reduction of inter-laboratory test data to give consensus vatues of 2 measured property for mukiple test materials.
Test method: Fluid cracking catalysts by microactivity test: D 3907
Property tested: Conversion of gas ol [wt. %)

Material: RR-1

Trial inter-lab variance component: 3.629

Inter V2 V4 Mean AV

1 3.629 4.237 59.346 1208

2 2421 2.904 55,409 217

3 24638 3196 .39 0013

4 2.652 3.219 54395 0.0

5 2.652 3.210 59395 0.000
Final inter-lab variance compangat: 263229
Lab Data Data Data Intra-lab Total Weight
nomber count mean variance variancee variancy fraction
1 2 58.750 0.245 0.123 2,775 0129
2 2 60.100 £4.000 (000 2652 0133
3 2 60.600 0.320 2.160 2812 0.127
4 2 59.150 3.125 1.563 4.215 0085
5 2 38.850 0.125 a.063 2718 0.131
b 2 60.000 4.500 2250 4.502 G073
7 2 61.400 0.320 0.160 2812 G127
8 2 59200 0.020 0.310 2.602 (1134
] 2 53700 6480 3.240 3592 (.61
Final intra-lab variance component; 0.841
Test laboratorics: 9 Degrees of freedomy: 9
Consensus mean value 59.39 w4
Consensus S (intra) 092 wt%
Consensus $ (inter) 163w
Consensus § (1otal) 187 w%
93% Repeatability limit 2.54 w9 4.3% of consensus value
93% Reproducibility limit S8 wt% 8.7% of consensus value



Material: RR-2

Trial inter-lab variance component: 6.396
ler V2 V4 Mcan divay
1 6,396 7,396 64.944 1,982
2 7.378 8.378 G944 0.148
3 7.525 83525 64.944 0035
4 7.528 83528 61944 0.000
5 7.528 8528 64,944 0.0030
Final inter-lab variance component: 7528
Lab Data Data Data Intra-lab Total Weight
nimber count mean variance varance Varanes fraction
1 2 63.800 2,000 1000 8.528 2t
2 2 64,400 2.000 1000 8528 G
3 2 69,300 2.000) L0 8.528 G111
4 2 63,100 2.000 Lo00 §.528 0111
5 2 64,500 2.000 1.000 8.528 Qa1
4 2 66.700 2.000 1.600 8328 0111
7 2 67.000 2.000 1.000 8528 0.1t
3 2 64,500 2.00%) 1066} 8.528 Bl
9 2 39.000 2000 100G 8528 fLitl
Final intra-lab variance component: 1.000

Tast laboratories: 9 Degrees of freedom: 9

Cansensus mean valve 64.94 wi%h
Consensus § (intra) 1.00 wt%%
Consensus 8 (inler) L7 vk
Consensus S (total) 292 w%
959 Repeatabilicy limit 277 wt%e 4.3% of consensus value
95% Reproducibility limit 8.09 wi% 12.5% of conscnsus value



Material: RR-3

Trial inter-lab variance component: 7.389

Inter V2 A% Mean d(va)

1 7.389 3.140 760345 1.243

2 2632 9.399 76.061 (3224

3 BB 9.626 T6.064 (006

4 8.862 9.631 76.064 L.000

5 8.862 2.631 76.064 2.000
Final inter-lab variance companeat: 88619
Lab Data Data Data Intra-lab Total Weipht
number count mean variance variance varianes fraction
1 3 76.867 1.543 0514 93745 0.114
2 3 0933 0.643 0214 907 0.118
3 3 80.633 13.123 4.3%4 13.236 0081
3 3 80.933 0.253 (.084 8.946 0120
3 3 75.767 0.123 .04 8503 0.120
6 3 76.367 2.443 0.814 9.676 gLt
7 3 T5.800 4.360 1453 10,315 ]
8 3 75.000 0.630 0.210 2072 0118
9 3 T73.600 1.330 0.443 0.305 4.113
Final intra-lab variance component: 0.906

Test laboratories: 9 Degrees of freedony: 18

Consensus mean valve 76.06 wt%
Consensus S (intra) 0.95 w1%
Conscnsus § (inler) 298 wi%
Conscasus $ (total) 313 wt%
25% Repeatshility limit 2,64 w1% 3.5% of consensus value
95% Reproducibility Lmit 8.66 wt% 11,4% of consensus value



Material: RR-4

Trial inter-lab variance component: 5316

Tter V2 V4 Mean d(v2)

1 5316 6316 70,156 0.688

2 6.004 7004 76156 0.083

3 6.087 T.087 76.136 .01

4 6.088 7.088 76.156 (1000

5 £.088 7088 76.136 (.000
Final inter-lab variance component: 6088
Lab Data Data Data Intra.ab Tatal Weight
number count mean variance varinge varince fraction
i 2 77.60 2.000 1.000 7.088 0111
2 2 7530 2.000 LOOG TORK 0111
3 2 73.80 2.000 £.000 TOS8 0.1t
4 2 80.10 2000 L0 71.08% ¢.111
S 2 76.60 2,000 LOK) 7088 i
6 2 7610 2,000 L5500 7088 0.111
7 2 880 2000 1000 7088 Q.111
8 2 76.00 2000 1.000 7.088 .11
9 2 .10 2000 1000 TORE 0117
Final intra-lab variance component: 1.000

Test laboratories: 9 Degrees of freedom; 9

Cansensus mean value 76,06 w19
Consensus S (intra) 1.00 wt%;
Consensus S (inter) 247w
Conscasus S (Lotal) 2.66 w195
95% Repeatability hmit 277 w1% 3.6% of conscnsus value

95% Reproducibility limit 738 w1% 9.7% of consensus value
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Matecial: RR-§

Trial inter-lab variance component:

[ter V2

4.667
3.542
sz
5727
5727

LA i fad B e

Final inter-lab variance component:

Lab Data
number count

el R B R N A
SRS SIS SRS IS A

Data
mean

80.1Xx)
7950
78.000
84.500
81,700
§4.300
81.450
78.050
78.450

Final intra-lab variance component:

4.667

V4

5.364

6.26%

6.434

6.460

6.460

SRS

Data
variance
0.180
10.580

0.020
0.080
(0.020
1.280
1.445
0405
4.205

1.012

Test laborataries: @ Degrees of fregdony: 9

Consensus mean value 80.87 wt%
Consensus § (intra) 1.01 wt%
Consensus § (inter) 239 w1%
Consensus S (total) 2.60 wh

95% Repeatability limit
95% Reproducibility limit

Mean

8883
83871
81868
80869
80.869

279 w1 3.4% of consensus value
720 Wt 89% of consensus valoe

Intra-lab
variance

Q054G
5300
0.010
0.040
0.010
0.640
0.723
0.203
2.103

Total

variance

i ;

Weight
fraction

0,123
0,065
{128
G125
4.123
a3
a.111
.12

0.052



Material: RR-6
Trial inter-Jab variznce component:
Iter V2

5.234
6.443
6.772
6.7%
6.79

n B g T s

Final inter-lab variance component:

Lab Data Data

nember count mean

1 2 T1.78)
5 2 72.330
7 4 68.630
8 3 71.333
2 3 66033

Final intra-lab variance component:

Va

5.409
6.620
6540
6967
06.967

4,79

(1.186

Test laboratories: § Degrees of freedom; 9

Conscnsos mean value F0.07 Wz
Consensus S (intra) 0.43 wi%
Conseasus S (inter) 261 w9
Consensus S (total) 264wt

93% Repeatability limit

Daty
vanange

0.00s5
0045
2603
04.013
0.743

Mean

70.09

0.078
0075
70075
70,075

Intra-lab
VATIANCC

119w1% L.7% of conscnsus value

95% Reproducibility imit — 7.32 w1% 10.4% of consensus value

i o]

0.003
0.0623
0.651
G004
5248

d(V2)

1.208
3.329
2017
Q.000
0.000

Totat
varancs

6392
4812
a4
0.754

5y
1637

Wiight
fraction

0208
0.206
0.187
0.205
Q. 1UR



Vol

IBP
s

10
20
30
40
50
60
70
80
90
95
FBP

Pour Point, *C

Gravity, °AP1

Vol ABP, °C

Totad Nitrogen, ppm
Basic Nitrogen, ppm
Sulfur, Weos

Conradson Carbon, Wt
Ramsbottom Carbon, W%
Refractive Index

Aniline Point, *C
Viscosity, CS +

UOPK

RM 8590
High Sulfur Gas Otl Feed
{(Amaco Oil No. FCC 8933

FEED CHARACTERIZATION

QF D-32 ASTM STANDARD MAT EEED
Distillation Dac:
ASTM
D-1160
Temp, °C {*F)
81.7(179)
141.7 (287)
165.6 (330)
190.0 (374)
2111 (412)
228.9 (444)
483 (479)
2700 (518)
292.2{558)
317.2 (603)
3472657
367 8 (694)
319 (714)
26.7°C (80°F)
7.6
414.4 *C (778°F)
875
281
0.04
{.18
G.21
AT at 67°C
S3FCO8TF
442 2t 9857 C(2

12.02

T mumy
TRP
Temp, *C°F

197.4
2622
KUTR

3333
W11
836
4117
4383 (8
656 (870}
96,1 (925)
532.8 {091}
S517 (1025)
5717 £1061)
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