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INTRODUCTION: The Navy 0il Analysis Program (NOAP)} monitors wear metals
generated by an ailrcraft's oil-wetted compenents. Helicopter gearboxes
are intricate and complex oll-wetted components monitored by NOAP. One
of the problems associated with helicopter gearboxes is the contamina-
tion of the oil with water. This paper will illustrate that a definite
relationship exists between the water content of the oil and the
specific metals generated by hellcopter gearboxes.

EQUIPMENT: A Baird Atomilc Emission Spectrometer, Model A/E 350-3, and a
Photovolt Aquatest IV. Equipment histories were stored in a Wang 2200
Data System and obtained from other 01l Analysis Laboratories im the
Department of Defense (DOD).

PROCEDURES: The techniques for sampling and analysis by, ewmission
spectroscopy are detailed in the JOAP Laboratory Manual. The
photovolE water analyser procedures are described in the Operations
Manual . ~ e PR e

Initially, histories stored on a Wang in the Naval Air Rework
Facility, Pensacola (NARFP) were recalled by specifying only those
histories that had a water code associated with them. A total of 214
histories were recalled and 211 of these histories were of helicopter
gearboxes. A water code refers to a sawmple containing 1,000 PPM water
or greater. ’

These histories were segregated further by examining the histories
for wear metals having abnormal and/or exceeding the threshold limits.
The type of gearbox and metals assoclated with the water contamination
vere then considered,

After establishing that a relatjonship between contaminated oil and
metals detected by emission spectroscopy existed, gearboxes exhibiting
corrosion metals and water contamination of the oll verified were diag~
nesed as water—-induced corrosion. The NARFP laboratory recommendation
was to drain the oil out of the gearbox, flush the gearbox, refill with
~ew otl, and the component pliaced on a shortened sampling cycle fovr one
zample interval. A typical laboratory adwice would be to resample as
soon as possible; do mnot change cil. The subsequent sample would have
the same metal levels or higher. If the metal levels excueded the
threshold limit, removal of the gearbox would have probably occurred,
The histories of these gearboxes were compiled, In the case of NARFE
gaarboxes, attempts were made to obtain the histories of these gear-
boxes from other o1l laboratories and NAVWESA.



RESTLTS: Table 1 has the types of metals found in all the gearboxes in
the initial study of 211 helicopter gearbox histories.

Table 2 defines the corrosion metals associated with the type of
gearboxX.

Table 3 illustrates some of the gearboxes continued im service that
could have been removed based solely on spectrometric results,

Enclosure (A) is messages from the oil laboratories on helicopter
gearboxes,

Enclosure (B) 1s engineering investigation reports on gearbox
remevals from the Army.

Enclosure (C) 18 a memorandum to HMX-1.

DISCUSSTION OF RESULTS: The 211 histories of helicopter gearboxes had 81
histories fitting the criteria of having water of 1,000 PPM or greater
in the oil and having abnormal and/or exceeding threshold limits for

" wear metals, This represents 38% of the histories examined. Table 1
clearly shows that iron ia the most common metal found. Magnesium,
copper, and aluminum also occur with significant frequency.

Table 2 assoclates the corrosion metals with the model and gearbox
type. This table is based on the 8] histories initially used to estah=
lish the relationship and tha 102 histories-accumulated since estab-
lishing the relationship. This data demonstrates how a gearbox could be
easily removed if the condition of the equipment 1s based solely on the
spectrometric results., In the taill gearbox, iren and copper Increase
initially, then magnesium and aluminum begin to increase, In the H-3
tail gearbox, 1lron, copper, and aluminum initially increase with alum-
inum generally exceeding the threshold limit fairly rapidly. In the
intermediate gearbox, jiron and magnegium increase rapidly. The main
gearbox characteristic corrosion metals are iron and copper.

If only the emission spectroscopy data is considered and the
abnormal corrosion metal trends continue, the result would be the re-
moval of the gearboz. However, if the water content of the o0il is
analysed and found to be 1,000 PPM or greater, the laboratory’s advice
should be to change the oil, That 1is, drain out the oil, flush the-
gearbox (if possible), refill with new oil, and recommeny a shortened
sampling periocd. For production samples at WARFP, i.e., helicopters
at flight test; a sampling period of one hour is used. This is guf=-
ficient to determine 1f a failure is occurring. In helicopter gearbox
011 samples from the fleet exhibiting corrosion problems again have
the oil changed, but the sample c¢ycle shortened to 10 hours. This
sampling interval is used oecause the halicopters in the fleet utilize
longexr flight times than helicopters in rework. In addition, this is



a reasonable sample interval to use on fleet helicopters that would not
hinder fleet readiness and operation. The resample of the o1l from a
gearbox suspected of corrosion should exhibit much reduced levels of
the corrosion metals and the water content of the oil below 1,000 PPM,
The key to recognizing a corrosion condition is that the metals occur
together not by themselves,

To substantiate that this problem may be occurring fleetwide can
be seen by examination of enclosure (4). A comparison of the gearbox
type and the wear metals found in excess that resulted in the remowval
of the gearbox with Table 2 illustrates that the problem may have been
water in the o3il. However, the capability to analyse for water does not
exist at all laboratories and the recognition of the relationship
between water content in the o1l and metal generation by the gearbox is
not known. These only represent a small percentage of the messages
issued by oil lsboratories fleetwide.

Cearboxes removed by the fleet are sent to the supply system. They
are overhauled and placed inteo service at a later date. It is not knowm
how many of these gearboxes had corrosion problems caused by water. As
discussed earlier, this could have been prevented by recognizing the
‘relationship of water content of the o1l and metal generation by heli-
copter gearboxes,

The problem is not limited to the Navy and Coast Guard helicopter
gearboxes, Enclosure (B) demonstrates that the problem alsoc exists in
Army helicopter gearboxes. The engineering investigation states the
wear metal generation by the gearbox that resulted in its removal by
the laboratory was caused by water corrosion.

Ir enclosure (C), it appears that HMZ-]l may be having the
same problem., Again, tail gearboxes and intermediate gearboxes removed
for high spectrometric metal readings were found not to have
any problems upon dissassembly and inspection. The investigating
engineer noted water—induced corrosion may be the precblem.

Since the recognition of this relationship, the NARFP 011 Analvysis
Laboratory has not removed gearboxes exhibiting corrosion symptoms since
May 1983. A total of 73 gearboxes with metals exceeding threshold
limits were continued in service. In addicion, 29 gearboxes having
abarrmal mecal trends that did not exceed the threshold limits,
=xnibiting corrosion syuptoms and verified by water znalysis were
"cleaned up" by the same procedure. Thes¢ gearboxes were restored to
normal operation by changing the oil and reducing sampling time for one
interval. These represent a small percentage of the gearboxes that
could have been saved from premature removal.



- corrosion. - -

The labor savings on the 73 gearboxes is $352,000. If the 29 gear—
bores are also included, an additional $198,500 was saved. This is
a total savings of §550,500. Labor cost is defined as the time to
remove and install a particular gearbox multipiied by the current labor
rate charged by NARFP. If we consider the overhaul costs saved for 73
gearboxes, this amounts to $1,535,183., If we include the 29 helicopter
gearboxes, this amounts to an additiomal savings of $718,861. This is
a total overhaul cost savings of $2,254,044, The total labor and
overhaul costs saved on these 102 gearboxes is $2,804,544,

Table 3 contains the helicopter gearboxes not removed at NARFP
flight test. These gearboxes exhibited corrosion symptoms that were
verified by water analysis. Histories of these gearboxes were obtailned
from other oil analysls laboratories, i.e., the oil laboratories re-
sponsible for analysis where the helicopter was stationed after leaving
NARFP. These are not all of the gearboxes that ezhibited corrosion
symptoms. Gearboxes that are not im this table are lacking followup
histories, This clearly shows that the problem was water—induced

CORCLUSIONS: Water of 1,000 PPM or greatar in the oil of helicopter

gearboxes can and will cause the generation of corrosion metals, Tall
gearboxes are more susceptible to this phenomena because of the small
o0il volume.

The data presented in this paper clearly demonstrates that heli-
copter gearboxes can be prematurely removed by basing the removal solaly
on spectrometric analysis. Unless water analysis is performed when
characteristic corrosion metals are found by em’ssion spectroscoepy, the
gearbox will be removed,

The cost of an Aquatest IV is approximately $5,000 and the analysis
time is approximately 1.5 minutes per sample. The water analysis of
helicopter gearbox oil coupled with emission spectroscopy would save an
enormous amount of money. The purchase and fleetwide use of this
instrument would pay immediate dividends.

Water is entering helicopter gearbores by weather conditions and
cleaning procedures used by maintenance personnel. To minimize water
contamination of the gearboxes, cleaning procedures should be modified.
The taill gearboxes should be covered and c.:re taken with the other
gearboxes also,

The modification of cleaning procedures is only a short—-term
solution. A possible long-term solution would be to modify the seals.
These seals are designed to keep oil in the gearbox not to prevent water
from entering the gearbox,

In conclusion, corrosion costs are encrmous. We cannobt totally
eliminate the damage caused by water~induced corrosion. By recognizing
its presence we can minimize its effect on the fleet readiness, pro-
duction, and economic impact. :



design modification may be necessary. _

RECOMMENDATIGNS :

1. Turchase Aquatest IV for all oil analysis laboratories and
train personnel to recognize the corrosion metals from helicopter gear-
boxes,

2, Incorporate a water limit for helicopter gearboxes into the
Joint 01l Analysis Program (JCAP) Manual. The water content discussed
in this paper was 1,000 PPM or greater.

3. Incorporate water analysis into helicopter gearbox technical
manuals., This would have to be done by NESO, ]

4. TInvestigate the cleaning procedures on helicopters. Modify the
procedures to prevent gearbox exposure to water.

5. Investigate the seals used on the gearboxes, If it is found
that they are not preventing water from.entering the gearbox, thenm a

6. Investigate all sources of water that could contaminate the
helicopter gearboxes,
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TABLE 2
C-earbtiox Tvpe Model Corrosion Metals
Tzil H~1, B-2, H-3, E-52, B-53 Fe, Cu, Mg, Al
interrediate H-1, B-2, H-3, B-52, H-53 Fe, Mg
" Mair H-1, ®-2, K-3, E-52, E~-33 Fe, Cu
tf: znd Forwvard H-46 Fe, Mg
pee H-33 Fe, Cu
Fe = lron
h Cu = Copper
Mg = Yignesium
Al = Aluminum
Table 2. Gearbow Type znd Asseociascd Corrosion Merals '
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TABLE 3
NARYP Gearboxes That Continued in Service

Gearbox Alrcraft Julian Dace Julian Date Number of
Number Mcdel and .Corrosion Problem Last Available Days In
Cearbox Detected At on Normal Fleet Operation
Type NARFP Operation
Al5-616 SH3IHIGB 3262 4137 241
Al8-211 CH53IGB 4005 4194 189
Al6-815 SE3RTGB j208 4195 351
Alb-1037 SHIHTGB 3199 4081 248
Al8-097 CHS3AIGE 3266 3299 33
85617156~ HH3AMGB 3290 4216 292
1220
Al5-877 HH3AIGB 3290 4170 246
_A16-875 . SH3GIGB . - - - 3166 : - 3209 S s 43 -
Al4E3162~-  HH3AMGB 3264 3325 , 61
426
Al5-7912 SH3DIGB 3164 4187 389
Al5-693 SE3DIGB 3308 4212 270

Table 3. NARFP gearboxes with supporting histories showing the days the
gearboxes have remained im operation instead of being removed
by spectrometric data.
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R "R0746Z JUN 84

R VSHIPREPFAC SUBIC BAY RP

N 1" 2ZMBB/USS LEFTWICH

INFO RUCLMHA/NAVAIREWORKFAC PENSACOLA FL
RUADJVA/COMFAIRWESTPAC ATSUBI JA
RUHHWIN/COMFATRWESTPAC DET CUBI PT RP
BUHhWIAZ/COMASWWINGPAC LAMPS DBET CUBI PT RP
B -

UNCLAS //NO8731//

FQR _ASL=33 DET-5
U8B JOINT OIL ANALYSIS PROGRAM

« ROUTINE SAMPLE FROK SH2FIGB (S/k: C20189); A/C BUND 151327 HAD
INCREASE JIN IRON (09 TO 2& PPM) ANO MAGNESIUM (00 T0 18 PPM) WITH
NORMAL TREND. RECOMMEND RESAMPLE AFTER 10 ADDITIONAL OPERATING HOURS
TO MONITOR TRENDS i
e - SAMPLES FROM SH2FTGE (S/NI C2149M237) MARKED ROUTINE AND SPECIAL
(HRS SINCE OVHL: 454 AND 704+ RESPECTIVELY) HAD INCREASING IRON
{26 TD 43 PPM), RECOMMEND 0O NOT CHANGE OIL AND RESAMPLE AFTER §
ACCITIONAL OPERATING HOURS.

3. SAMPLES RECD THIS FACILITY &817%.
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RVICE & SEND TC IMA FOP EVALUATION. :
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P 2116277 JUN BU
e NAVAIRTWORKFALD LLAPEDA CA . .
( RULMHIA/COGARY AIRSTAE HUMEOLDT BAY CA
o’ C RUCLMHA/KAVAIRELCRKFAC PENSACDLA FL
aT
UKSL&S  //NOWT31//
~SMBJIT JOINT OIL ANALYSIS PROGRAM
»+1. HHG52& TRIL ROTOR SEAR ROXs S/N $T62-2737+ A/C BUNO 1808, SAMPLE
NUMIER 2+ HES AN INCREASE IN IRON (FE) FRON 070 PPM TO D95 PPMs IN
COPPER (CU} FROM D&2 PPM TO 086 PPFK, IN MAGNESIUM (MG) FROM 039 PPM
- TD 051 PPMe IN TECN FOURS RUN TIME, ’ .
2. RECOM¥END TANGOs DO NOT FLY OR OPERATE. EXAMINE FOR DISCREPANCY
ENT ADVISE LA3ORLTORY OF FINDINGS.
3. TEIS wsscnez I< OF INTEREST TO NAVAIREWORKFAC PENSACOLA FL CODE
a4,
6. ALAMEDA POC 1S D. SPEINe Q4Ss CODE 433+ AV 6R6-4409 OR (415)
R AR - - .- e T Ry L T T .;__.-... . —
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RCY MSGC #  TIME RADAY : ' PRIORI:

03343 2413 214783
18 it 12 15 16 t1& t9 22 30 40 2?0 a 8 £ D E PSD HTGD
11300 ®ATSGODET Conmm HAS WHITING FIELD MILTON FL EE¢ CD¢ 00D PCB

HMED DEH NOCD NX CS CTW-340 ¥7-2 V¥T~-3 VT-6 HT-8& HT-18 GHF

PTTUZYUY RUWNSGG4987 2142012-YUUU--RUCLAKA,

ZHR Uuyud

P R 0221062 AUG &3

F HAYAIREWORKFACL ALANEDA CA /
TO RUNMHIAB/COGARD AIRSTA HUMWBOLDT BAY EA e
IHFO RUCLAHAZHNAVAIREWORKFAL PEHSALOLA FL

BT

A8 //NB4731// ‘
.JOIHT OIL AMALYSIS PROGRAN

f. THIS WMESSAGE OF I[MTEREST TO NAYAIREWORKFAL PENSACOLA CODE 440.

2. HH3I2A FAIL ROTOR GEAR BOX, S/H STL2-274, A/C BUNO 140d&. SAMPLE

THREE HRS CONTINUING HIGHER CORCENTRATIONS OF ALL WEAR METALS.

3, RECOMMEHD ECHO., RESTRICT OPERATIONS T¢ LOCAL FLIGHTS OR

REDUCED LOAD OPERATIONS. HWAIHTAIN CLOSE SURVEILLAHCE AHD SUBHIT

CHECK SARPLES AFTER EACH FIVE OPE&HTIHG HOURS. DO HOT DRAIH OR

FLUSH oO1IL. -

4. POC IS A. W. GRANT. 4A SPEC: CODE 433, (413) 8L9-4409, OR AY
A lb-4409 -~ -~ -~ = T '
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PRYORITY éé
257/23102 _ PT0056S PAGE 01 9‘,¢¢’§ﬁ:
- ' , é?i)
PTTUZYUK RUWNSEE3I996 2572307-ULUU-~RUCLMHA. .
ZNR UUuuug - .
121062 SEP 83 :
AVAIREWORKFAC ALAMEDA CA
RUWMHEIA/COGARD AIRSTA SAN FRANCISCO CA
'INFO RUCLMHA/NAVAIREWORKFAC PENSACOLA FL
BT . .-
UNCLAS  //N0A731// ' i
“SUBYTY JOINT OIL ANALYSIS PROGRAM
T THIS MESSACE OF INTEREST TO NAVAIREWORKFAC PENSACOLA COCE A440.
2. HHS52 A TAIL ROTOR GEAR BOX S/N ST1115, A/C BUNO 1366 SAMPLE
‘NUMBER 850 STILL HAS AN INCREASE IN IRON ‘“FE™ FROM 51 PPM TO &5PPR
IN SIX HOURS RUN TIME. WITH AN INCREASE IN OTHER WEAR METALS.
3. RECOMMEND TANGO. 00 NOT FLY OR OPERATE. EXA™ FOR DISCREPAMCY
AND ADVISE LABORATORY OF FINDINGS. 0O NOT ORAIN OF FLUSH OIL.
8. POC IS OU. SPAINs GA SPECey CODE 433 (815) B69=2457» OR AV

686-5509. ST S e DU~ S — o e m o e S e o
o cti e :
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PTriizyuw RUWFSGBI413 0840220-ULUU-~-RIICLMHA,
ZNR uuhiu

P F 2223427 MAR 84

F“ NAVAJREWORKFAC NDITH ISLAND CA
TO RUWJTRA/HRH FCUR SI1IY TWO

INFQ RUWJSFBEZ/C3 TRIRD MaAW
RUWJTPA/MAG SIXYTEEN
RUCLMHA/NAVAIREWORKFAC PENSACOLA FL
RISJF Aap/COMNAYVAIRPAC SAN DIESO CA
RUEOALAsYAYVSAFECEN NORFOLK Va

ar

UNCLAS Z/NJu731/7/

Sy J:  O0IL ANALYSIS PROGRAM

1. GLWpLL NR 788 CHS53IAMGE SER NR A76106 A/C 152403 ANALYSIS RESULTS
CoMFIRM RI5SH IROM AND COPPER. REC RIMOVaAL,
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OUTINE .

89/1385Z ‘ , : PTCQ345 PAGE 01

b T - ’

TTUZYUL RUCBSGG4787 1891385-UUUU——RUCL=HA, .
MPyuuuy

' 8362 JUL 83
'\ VAIRSWNRXFAC NORFOLK VA
UEQALA/HELMINERON SIXTEEN

NFO RUCLMHA/NAVAIREWNRKFAC PENSAC3L A FL//unGII
WEOALL/CO®NAVAIRLANT NORFOLK VA//5277/ -
T
IMGLAS - //NOWZT31//

8,20 JOINT OIL ANALYSIS PROGRAM {J0AP}
\a FONECON HM-1&4 (ADC UEXLER)/NAVAIR;UORKFAC NMORFOLK (L LANDRYs, COD

1210 OF 7 JULY 83
.o THIS CONFIRMS REF a. SPECIXAL SawpPLE NR T-188 TGB S5/N A19-528

'H530 A/C 3UMO 1587%3 SUB™ITYED ASﬂP. HAD VERY HIGH EE NITHﬂQQ_B/lL

\M0 INCREASIMG. .
t RECOmMMEND AQVICE CODE SIERHA. DO NOT FLY/OPERATE: REMOVE

:0MAOMENT. FROM _SERVICE .AMD _SEND.TO. DEPOT. FOR.TEAR..O.QUN EVALUATION. . . .
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PTTUZYULd RPUWFSGEG34R3 3212104-UUUU--RUCLYHA,.

ZNP UUUUL
D P 1719147 NOV A3

Fre NAVAIREWORKFAC NORTH ISLAND CA

TN RULJTPA/MMH THREE SIX ONE

INFO RUWJGFB/CE THIRD »AW

PULJTOA/MAG SIXTEEN

RUWF&AB/COMNAVAIRPAC SAN DIEGO CA
QUEOALA/NAVSAFECEN NORFOLK VA
RUCLMHA/NAVAIREWORKFAC PENSACOLA FL

BT

UNCLAS //NOBT31//

SUBJ! .. OIL ANALYSIS PROGRAM

1, SamPLE NR 0391 CHS53IANGE SER NR A15284R a/C
REC REMOVAL FOR ENGINEEZRING INVESTIGATION.
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F35g3

NNNM R

NARF

PAGE 01

153721 HAD HIGH JRON.

- -
N ek ’
M el o L N §
et e ,JD\HI Li‘ilai' i

I3

Acticn  Info

o
| ol
ME &E-SOT [
| l

%

P

TR et

L?1915ZNOVA339d



eIINeITY

332/00292 °T00024 PAEE 01

HTTUZ‘!U\» RUCRSEE973Q 33a0d28-ULUU~-—RUCLY"HA,

7ve JJJUy
® 2912062 NNv 83

. VAyAIRELOBKFAD VMORTOLY ya

W RUEOSLA/HELMINFROM FOURTEEN : .

70 RUCLYHA/NAVAITWORKTAL PENSACOLS FL/738D3/7

QUENALL/COMNAVATRLANT NORFOLK yA//s5277/
37
UNCLAS  //NOBT31//

CTURTRN JOIMT OIL ANALYSIS PROGRAM 1J0OAPY
A. TONECOM HELMINERON FOURTEEN ICHIEF JOHNSONI/NAvAIREWORKFAC ;
VIOFOLX (% KINGs Z00F 612133 HF 23 NOv 83 -

1. THIS COMFIRMS REF A, SP SAMPLE 85438 NASF (GBY S/N A15-769 RHS13O
A7/C SUNO 158746 HAY VERY HICH FE WITH CU AND TVCRERSING.
2. RECOMMEND ADVICE CODE STERRA. DO NOT FLY/OPERATE; REMOVE

CO%POMENT FROYM SFEBRyICE ANN SEND TO DEPOT FOR TEAR DOWN EvALUATION,

3T _
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- - ML ANALYSIS RECOMMENDATION AND FEEDBACK

. Far ueg OFf tmer torre bee TH A DVDE ana TR A2 D710, he proporen! speriy o DARCOW,

AEQUIREMENT CONTROL 3YMBOL
CSCLD—181E

TS v LD {Includs ZiF Codr end Tricihome Numbrr) X'b ,-;J 1. LaAB RECOMMENDATION NUMBER
H -‘.' ‘l
| | ' \\{ e g'}‘ 83-019
| COMMANDER ' ]3 Jb) ¢ 4 END ITEM MODEL
l A CO 7TH aVN 3N T x’// -
- 1
| FT ORD, CA 93941 {\r\C | U . /\) H1E
) (UL l' : g 5 END ITEM SERIAL NUMBEMR
%\ 69-15334 —
2. FRONE LABORATORY flnclude £ Cude) o 8. COMPOMENT TYPE

FORT ORD OIL LAR
ATTN: AFZN-DI-AO
BLDG 23%0 (AOAP)
FT ORD, CA 93941

90 Degree Gearbox

7T COMPONENT SERIAL NUYMBEM .
Al3-2443 -

B COMPOMNENT TIWmE INoursMalra) -
1204

G RECQOWMENDAVION AND REASON FOR ACTION

~.

-ResultsTivddcasc Aevere corro of internal
Recommend pearbox

>

R-eqwaest vou enter failure Code %16 in blocks 206 of DA Form 2407.

(\

w

A~

parts of gearbox.
moved and sent to depot for overhasul.

Y0 S:CN E ANE(\T_:’ T QF NITVATODR 11 DATE (lav-Month Year?
I/ Wi ' S . -
t,.a"l}' . bro-. , 3 e e -
hipf f"1 ‘“-‘vcw Tah N J Marchk 19873

a2 NOTYE FQR ARHY AVIATION DNLY,
Cuairmy Debciency Reppn [ODR), 5§ 368, will be submilted when rn.imnncnc:e H
e A DTS Que 1D ITROEASNG O INCID Al Tadut e w0 G aled Dy oil anlaysis. Failure Cods 918,

13 ODR _NUMEEH

14 FEEDRACK 1 HMointrmgare Perltprmedi Artinen Jofienl

SEE ATTACHED REPORT

(

-/

Vi |
S FROM: rIELD'DIPOT MAINTENanCE PERSONMNEL 16 DATE tlisv-Menfh Yrar) 4
CORPUS CHRISTI ARMY DZPOT, SDSCC-QLA
CORPUS CHRISTI, TX 78419 24 AUG 83
T TG, LaRrORATORY - NOTE FOR ARMY AVIATION ONLY: N
Copy of thm lorm with SF 388 {(ODR) anathed whl be »enl 1o i
. Commendes CCAD .! ~
ATTH DARSTSI4ER, Siop W8
Cospus Chrivon, T T84T
A ;g::o 3254_R ED:?I'OH OF JUN 76 1S OBSOLETE,

28
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14. TFEEDBACK

a. Disassembly and examinazion of the gearbox revealed
evidence of moisture contamination. There was heavy purple
residve throughout the interior of the gearbox, indicating
probable magnesium corrosion. There vas evidence of areas of rust

on the interior sceel cowmponents.

b. Examinatioen showved all of the gearﬁox seals to be serviceable.

indicated by oil

¢. The reporcted possible corrosinon inside gearbox,
analysis, ‘'vas confirmed .by-—rteaTdewn analysis.

d///f;i Recommend caution be exercised when washing aircraft not ro.
irect high pressure stream of water at the gearbox_se
W

ilter cap.

e. The exhibit is considered economically repalrable and vill
te turned in to NICP Storage as Condxtxon Code "F™. :

.FRED BARCROFT Cr e
INVESTIGATOR (ACFT) -
AV. 861-2902

ELRE NV
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© L DL ANALYSS BECDLTITR 000N AND FLEDRALK

e TP 22 2°CC a0 220200, 1k prGreet s_r £4

KUOLUIRLMEST CUNTHOL SYMPLL
cHCLIO— AR

= W AR

Far pra L vran Tuioan

T

—— -
VLG, LD Bevmnr 220 en Tr Ly . Wb}

LR N

; ar\.-ﬁ A - '
A Fonmiior . - , ny e :
! ..__‘._.;:. X : ol -‘;79 L ‘."____
=0 10l : a‘ EmD +1r e s TDIL . .
Xew Crlecns lzhelront Alrport i ta_ap :
| New Cxlszezng, 14 70226 ; i
TS END 1TEWM SERlaL NUMBER s

AT O oW DR ¥

.

———

]

{ | ‘
!
E. - . - i et ~ h [f"“ 6’5_'16823.
O IR S et b Soe NG TN J
2. FHON‘ LABORATGAY (Inrlede Z11 Cudel 5 COMPONENT TYPE
o
Cenmander G0~ gearbox .
5im Inf Div (M) & Ft Polk o e e eRT SERTAT USBER
ETTN:  ATZX-DI-LM~AQAP I
i Pt Polk, LA LSS Al3-2016 2
b
i B COwPOMIMT YIME IMourn/Mirs)
. | 785 hrs given
i
S rCOMushma‘lT)N AND AEASCON FOR ACTION
Do not o“eraue Aue to abtnommal negnesium and lead wearmetal content detected in oil
semples, Request iteariown anzlysis of cemponent to determine source of amnormel wWear)

Fo—aTd gearbox ito include pitch change conirol mechanism to Corpus Chxisti Army
Demot for teardowm analysis in accordance with TB 43-0106 z2nd SL 28-62. Affix
'LCAPY lebels io conmponeni and coptainer znd atiach copy of this forz for proper—

igdentifinztion,

y

~—

bt —— . . i
S r— = e e i s b = b i e e ek iy e o

R ——— - Y -
e " — [

o] —_

e 54: PEEY R -_Kb TITLE Dl rrn F‘ DALL fliavw Manth Yeard - ';

o momas V. Trowell C"z‘_ -‘ b ol | 17 June 1983 - :

~J17. RGTE FOR RARMY AVIATION o-uv' : - 13 QOR NUMBER i

f Quanry Ceverency Repon (DDRY, SF 62 will be 3ubmiling when maiAlpnance 13 | — l

\ Derormed dur I8 IMDeREME OF INCIRent {31lure vxhcated Dy ol anlaysis, Foiturs Cooe 936 | BEX 71/1 :

- | - =

i Y4 FEEDBACK iMowmmbemarmrs Forfurmen, Artiun 1anenl r ,

) N u :

SIZ ATTACHED RTZPORT 1

| |

: }

} B ~ H

i

I ] - {

. ’

'_ " . I.

.'t - R {

C o ‘J ¢

- FROM 11 0°D1707 MAINTENANCE PEASONNEL . ]-6 DATE tiies Mumin Yeorl H

j&l “CORPUS CHRISTI LEMY D‘-‘POT SDSCC-QLA | l

COPPUC CEIIST. TV 78410 - e 1a sy~ 09 :

[+"7 TO (aBOmaTOAR~ NCTE FOR ARMY Aumnon omNLY: - H

A Coay of 1his torm ean 5T QAL {QDA} attagned =il B »enl Vo 4

: Coumenanam, CLAD '

{ L17TN DASTS-MEA Sipp 3% . . \

! Corpur Chraan, TX 783 :
h PR~ ’.}25. A EDITION OF JuUN 7315 DESOLETE,

— 1. NOV 50wl .

30



ACAP B3-399

14. FEEDBACK ’ Lk)

2. Disassembly and examination of the gearbox showed heavy corrosion
of the zagnesium conponents and slight areas of rust on the steel cowmponents.

b. The cause f{or the high magnesium particles in oil samples was the
corrosion products in the gearbox oil system,

c. The cause for the high lead particles could not be determined.

d. -Reccmmend caution be taken, when washing aircraft, not to direct
high pressure stream of water at the gearbox seals or oil filter cap.

e. The exhibit is considered economicazlly repairable and will be
turned in to NICP Storage as Condition Code "F".

FRED BARCROFT
INVESTIGATOR (ACFT)
- AV 861-2902

31
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O/L ANALYSIS RECOMMENDATION AND FEEDBACK REQUIREMENT CONTADL SYMROL
For uie 0! T leren sy TB 43.0106 sno TE 41.0210. the propoaent age~iy 1 DARCDM CECLD—1EiS
1 130 FiECD itartus ZIF Codr ond Tob piniar Number} ) L& RECOMIAENDATION NUMUBER
- Ce-mznier f{/ ~ A~
- ~QoEA
s e TR E o
icZeh 200 In /r H;ﬁﬂ‘ s
ATTIY: Tgimternance (Cfflicer 2 END ITEM MODEL :
IC S.F. G230 . o -
- i J+/ U=-1H
L., 5. END ITEM SERIAL NUMBER
65-17002
2. FROM:. LABDORATORY finciude ZIf Cudel 6. COMPONENT TYPE
. - Q
CATRS/TTACIIN S0-G/B
|-‘T|"' J
1"_":.. “.:-;Cg. LA3 7 COMPONENT SERIAL NUMGER :
AFCG S.F. C&570
A13-1703
B. COMPONENT TIME [HovruMiles) *
| | % 742

[

HECOMMERDATION AND RZASCON FOR aCTION /

Lzborstory recommendation code {is
S'"Dle ing¢icated Sbnorwal iron
Zecommend thkis 90 G/B alonz with
zcsenbly be removed Iroo cervice
meyas Tor teardown evzluation ip

T.

the

accor-Zfance w

we:::etal concentration. o
cevel gears and beering

znd ssnd to CCAD, Corpus Christi,

ith TSARCOK Supply

.._;E:.Ler, 3-52. o

= necuecst you enter failure code 816 ir Tlock 20b of DA Forz 240Q7.

* Zlezse, lezve oll in tnhe comncnent. - =
=-evicus contzct made by telepherne witrn E5C¢ Ganz on 17 Xov 82. *-ff

VE. SIGWATURE &ND TITLE OF INITIATOR

C, I-chcl, ACAT

11, DATE (llav-Alanth-Years

22 Nov 82

12, MOTE FOR AAMY AVIATION ONLY:
EUuEmEnt ImDrovement Aecememaenoalion (K/R). Da form 2407, mrl De su0maTied
ren MMBIMIEREncr 13 perlormed Qus 10 IMpEAdng Or HnCipenl 1aure R et Dy ol

13 £1R NUMBER

rrriviir Fallure Cade 936
14 FELQBACK (Mainienoner FeriprmediAciion Vohen)
« .
SEE ATTACEID RCPORT
L
. S
1T FROM. FIELD/OEPOT MAINTENANCE PERSONNEL 18 OATE (iav-Munth-Yeori ;
I'/if/ CORPUS CHRISTI ARMY DEPOT, SDSCC-QLA . _—g
,f/' rOFPUS CHRISTI, TX 78419 19 AUG 83
12, TO! LABAQRATOAY NOTE FDR ARMY aVIATION ONLY:
Cony of 1ha fom wilh DA Forem 2407 (LIR) alisfnrn will De - W0 100
Commendrn, TSARCOM
avin: DRSTS.OE*I2) d

4320 Goonlgew Bileg,
51 Loun 0 &J170

ENT¢ON OF 1 OCT 7315 DESOLETYE

. 32
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~0AP B2-00%A° |
l4. TFEZDBEACK - . -
2. Diszssembly and exzminztion of the pearbox shoved heavy rust’ on

some of the interrnz]l steel compopenis &nd rodersife corrcsion of the mzonceium
haUsIngEs.  Jhere wzs evidence of moisture contamination of the gearbox oil

system.
—
b. The rust and corrosion products inside the gesrbox was the cause ,

for high metal content in ocil samples.

¢. Recommend caution be taken, vhen washing the aircrafr, not ro
¢irect high pressure stream of wvater ar gearbox seals or oil filter cap.

\\‘
d. The exhibit is considered economicelly repairzble and will be

turned in te NICP Storage as Condition Code "F".

xS, é’ d_ﬂ-cfx%'
FRED BARCROFT

© INVESTIGATOR (ACTT)
AV 861-2902
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E RECOMWENDETION AND REASON FOR aCTION

-

Ol ANALYSIS RECOMMENDATION AND FEEDBACK

For ues 8 1mws 1D M wep TB 43.0106 srma THB 430210, The prODorent speriy 1 DARCOM

RFQUIREMENT CONTRGOL IYMBs0L
CSCLO~)El

Pt Polk, LA 7245

1. TO: FIELD finclude Z/F Codr and Tricphmmr homber] st ;yecouu;woghon NUMBER
v Ay - .- L .
Comnander | / \ | pl 53-398 |
26 Med Det S -QJ" B L™ J
Ty A A 5 4+ [T} [TV
£TTN: YMaintenznce SupsrvisoT Uh _ }4. Py
3

UH-1Y

S

L END ITEM SERIAL NUMBENR

71-20259

E COMPONENY TYPE

90° gearbax

2. FROM LABORATORY (incivds 71 Coarl 5 v
] \'3
Commander UD\
Stn Inf Div (M) & Ft Palk
ATIN:. ATZY-DI-GN-A0AT

7 Polk, La  T7ALSG

L]

Y COMPONENT SERIAL NUMBER

B13-8233 .

i COWMPONEMT TIME (Howrs/Miiws)

636 hrs g:'.ven

t

Do not opereie due fto atmoral iron, aluminum
i% 0il samples. Reguest teardown anzlysis of
abnormal wear. ) .

-

Fermward g

Ll -

tA0LP' labels to compoment and container and a
identificstion. _ = -

- 5

Tepos Tor “ea—down &nzliveis in acccriance with T2 £3-0106 znd & 28-82.

and copper wearmeizl content deiscted
conponent to determine source of

~ %o include niich change control mechantsm . to Cozpus Christl Azmy

AfTix

tiech copy of this fezm for proper

~

< TPATOR

[

Cats rllogy Maath Yeori

Copy o 1N lorm
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®
SEE ATTACEED REPOQRT
i
H —"
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- COPPUS CHURISTI ARMY DEPOT, SDSCC-QLA .
CORPUS CHRISTI, TX 78419 25 AUG 83
EREEEY R R NOTE FOR &AMY aVIATION .ONLY: -

th §F 388 (DD sMathed =il be el 19
Commanger, CCAD

ATTH DRSTS-MER, Swn &%

Corpus Crrma, TX Tea1§
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ADAP B83-398
14, TEEDBACK

a. Complete disassembly and exawmination of the 90 degree gearbox,
P/N 204-040-012-13, S/N Bl3-8233, to include all oil wetted components
Farts, disclosed that the internal components were coated with a purple
residue. This condition was caused from moisture being induced into the
oll system over a peried of time.

b. Examination of the internal compbnents revealed thar bearing,

ball, thrust (annular), P/N 204-040-140, S/N 4441, was rough and bindin
vhen rotated by hand.

c. Disassercbly and examination of the bearing, ball revealed that
one of the bearing, balls Had surface contact stress fatigue (spalling)
mechanisms and accounts for the iron metal wear found in the oil sample,

d, The cutting asction of the bearing, ball in its socket produced
small-bronze {copper) particles that were removed from the bearing, ball
retainer cage during operation, .and account for the reported copper particles
found in the oil sample. i

&
e. The alurinuz particles found -in the oil sample were caused by

ine slurinum wool being ingested into the gearbox from the filler cap.

iy

15. RECOMMENDATIONS

Inspect all filler czps to Insure that there is no excessive play be-
tveen the washer and retainer ring. If found, replace cap. Care should
2e vtilized when washing rhe zircraft to insure no meisture enrers through

ine filler cap breather plug.

t(‘- o . ’-j :’ {; f'F{ff;. ¥ Fa [ C;——-"'-__
BAROLD BARNES
INVESTIGATOR (ACFT)

AV 861-2902
N
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rding TGB and IGB that were removed due to high metal indication on
t romeiric analysis of th2 oil, pilus no probiems ware found on
s:*bly, 153:5 ne to believe that the paople are s22ing the results
n inizrnal corrcsion problem.  This corresion problsm is attribuizble
to watar con:ar‘wubhd 0il. The source of the water could be condersaiion,
rain, or jettsd water from cleaning. Plsase review the highlighited copy
of enclosure 1. NAS Norfolk, VA. has the cagability to check for water
-~ contamination utilizing the Photovolt Aguatest IV sguipment.

fel) u: [ I +Y)

2. The highlighted areas of enclosure 2 will give you the basic differences
between spectrometric analysis and ferrographic analysis. With regard
to the H-3 Hain Gzarbox (MGB), I have better results if I monitor 01l
5372%es visugily or by ferrographic analysis than if 1 rely on
spectrometric analysis. The MGB, if it has internal problems, will
typically produce particles Tlarger than 5-7 um. [ believe this would
be iruz of the other gearboxes.

3. tEnclosure 3 is a visual method of ¢il evaluation that I have used in

art sver the past vears. It may be of some bensfit to AMK-1 to

2iv CiL, =izng with specironziric analysis.

St Sr 1Y -
4. Whan ! have a2 crobler with & MGB, either visible contamination or a high
rsacing on ©il analysis, 1'11 mesitor the unit for the next B0 7light
hours,taring seéxples at 10 flight hour internals. WOr,ally 1oiry to
cet thrae savples at each intervel one for the operaturs ¢il anziysis
iab, 2%€ two 7¢r our o1l analysis lab for spectroratric anc Terriarephic

analysis. If nothirg 2bnormal or unuswal sheows up by the end of 38
hours, they g¢ back to rormal monitoring, Rosever, if & zrocler is
acoarert, the unit is rescved or monitored furiher. 1f Lhe perticles are
nf osuificient size, we'll cetermine the iype of miizrial Dy x-rey e&nArgy
speciroscopy. This would aid us in determining the source; 1 2, Learing,
zzer, or boit,

5. Inmclosers & s a2 cumoting of eguipment histories that show weler
vw3Ler contaninaric Lroflems.
6. For detailed auesticns rectarcing o1l anelysis, contact Gary R. Humphrey
- s ' i - 1
T AV, TlI-dan

. . | o
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DEFPARTMENT OF THE NAVY
NAVY ENYIRONMENTAL HEALTW TENTER
NAVAL STATION
NORFOLK. VIRGINIA 23511.66L5

6242
Ser 422p/06524
27 Jun 86

From: Commanding Officer, Navy Environmental Health Center
To: Commanding Officer, Naval Air Rework Facility, Naval Air Station,
Pensacola, FL 32508

Subj: REAGENTS FOR WATER ANALYSIS
Ref: {a) NAVAIREWORKFAC Pensacola 1tr 4355 (ode 66300 of 18 Apr 86

Encl: (1) Material Safety Data Sheet/Information Package on Seragen Aquatest
Reagents.

1.- As requested by reference (a), an administrative evaluation of the Seragen
Aquatest Reagent Kit has been conducted. As noted in the cover Jetter of
enclosure (1), the Material Safety Data Sheets (MSDS) for the kwt are for the
constituent compounds not the mixture.

2. The manufacturer's MSDS expresses the constituents in the concentrated
chemical forms. Accordingly, the recommendations made for personal protective
devices are the most stringent; potential health hazards are stated as the most
severe, etc.

3. The National Institute for Occupational Safety and Health recommends that
2-Methoxyethanol (ethylene glycol monomethyl ether) be regarded as having the
potential to cause adverse reproductive effects in male and female workers.
2-Methoxyethanol is a component of the test kit.

4. The use of the reagent kit requires small amounts of the solutions {one kit
will last approximately one year) and can be used in a semi-automated system.
Irrespective of the small amounts, the potential hazards associated with the
constituent chemicals would dictate adherence to the manufacturer's stringent
MSDS recommendations.

5. 1In spite of the restrictive MSDS recommendations, there may be circumstances
which would permit a relaxation of these requirements. Determination of such
circumstances must be made by an on-site industrial hygienist utilizing methods
such as air sampling, ventilation studies, etc., and must be made on each naval
vessel where kit use is contemplated. -

—_—

6. The point of contact on this subject is Mr. J. D. Drewyer, Head, Hazardous
Materials Information Branch, AUTOVYON: 564-4657, Commercial: {804) 444-4657,

Jen il ?Zé
By di

Enclosure (2)
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4335
Coda 66300
+6 APR 1356 |
4

Tromt Commanding Officer, Maval Air Rework Facility, Pensacola
Tos Commsanding Officer, Navy Envirommental Health Canter, MNaval Air Staciom,
Norfolk, VA 23511-6693% (Attn: Code 422)

Subji: REACENTS FOR WATER ANALYSIS

Ref: (a) PRONCON WAVENVIRBLTECER (Code 422) J. Drewyer/SAVAIREVORKFAC ' 2
Pensseola (Coda 68300) G, Fumphray of 4 Apr 86

1. In aecordance with rafaerence {a) the following information is smpplied,

a, In 1985 4 requirsment wvas established by the NAVAIR 17-15~50 to tast
helicoptar gearbox oill for water contant. Thig will roquire that a vater
teating capability be estadblished or Naval vessols,

b. The Ericeen Instrument Company, Tomas River, New Jarsay, manufacturss
reagents that can be used in g semi-auromataed coulometric titration that
analyses for water. Thesa reagents cac be purchasad in kit form. A kit
conniats of 11 nof wvassal solution, 125 ol generzteor selutiom, and 130 nl
neutralizing solution, The Ericsen atock humber for ths kit is 16-03~1, Three y
of these kits chould aupport the average laboratory watsr testing workload for
one year,

c. We avre requestiug that your activircy evaluste tha Ericaen reagentz for
suitability of use abeard Naval vessels.

2. The point of contact for this actiwity s Cary R. Rumphrwy, Code 66300,

J. B, AMENTLER -
By dirsction

-

C. Humphrey/66300/2-2277
de
15 Apr B6
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- (S=racEN) SZRAGEN DIAGNOSTICS
f A.0. Box 1210
' Indiarapoiis. IN 46206 U.5.A
”’-- (2177 258-2000

MATERIAL SAFETY DATA SHEET
- AQUATEST REAGENTS

- Seragen Diagnostlcs firmly believes that safe usz of laboratary Izagents
__requires knowledge af the physical, chemical, and hazardous propertiss of the
substances. Material Safsty Data Sheets (MSDSs) are the primary venicls far

transmitting this detalled infaormation.

In evaluating Seragen products, a number of guidallnes are observed.

1. Most Serazgen reagents are mixtures, not "purs® substances. Sincs minimal
objective scientific information is avallable on the hazards of the
mixtures, they are assumed to have the same hazards as the comonent parts.

2. An individual MSDS s prepared for each comporent determined to be a health
. hazard and which comprisas 1% or graater of the mixture. For chemicals
\’./ identified as carcinogens, a MSCS is prepared if the concentration is 0.1%
ar greater.

3. An individual MSOS 1s prepared for each component which has been determined
to present a physical hazard.

.* 4. MSDSs are prepared in accordance with the rules presentsd in Hazard
Communication; Final Rule, 29 FR Part 1910, Department of Labor,
Occupational Safety and Health Administration, Novemoer 25, 1983,

5. For AQUATEST FEAGENTS Individual MSOSs are provided as follows:

H9B-L " yessel Salutlons: Part A- Pyridine, -Sulfur Dioxlce .
Part B~ Methanol, Karl Fischer Aeagent (Pyridine,
Ethylene Glycol Moncmethyl Sther, Sulfur
. Dioxide, Icdine)
AT22 1 Neutralizing Solutfon: Methanol

wrepa-s-| Generator Solution: Methanol, Karl fischer Reagent 3
23iz2oq

Ciinical Diagnostics - Therapeutics - Research Products




STAAGIN DIAGNOSTICS
P.0. Box 1210
Indianapolis, IN 48208 USA

MATERIAL SAFETY DATA SHEET

. ~
SCVION 1 IDENTIFICATION CF PRODLCT
hemical Name Formula _
PYRIDINE CeHsN ) "
Synonym ar Cross Refersrce CAS Numter
AZINE, AZABENZENE 110-86-1
SZLTION 1L HAZAROOUS INGAZOIENTS )
Matarial o Nature gr Hazard
PYRIDINE FLAMMABLE, TOXIC

SECTION LI~ PHYSICAL OATA

" "Boiling Point Melting Point
N 2399F (115°C) . =41°C
Vapor Pressurs (mm Q) Specific Gravity .
760 1.0
Yapar Oensity (Air = 1) Percent Yolatile By Volume (X)
. N/A
Water Solubility Evaporation Rate
~ YES . { NA =)
)earance .
COLORLESS LIQUID WITH SHARP, PENETRATING AND NAUSEDOUS ODCR JI
_ SECTION Iv  FIRE AND EXPLOSION HAZARD DATA .
Flash Point (closed cup) ] ' Lower Uooer
68°F Flapmable Limits 1.8 12.4
Fire Extimguisning Medla
ALCOHOL FOAM, DRY CHEMICAL, CARBON OIOXIDE
Special FIreT;gmfrg Pmcedum
WEAR SELF-CONTAINED BREATHING ﬁFPﬂRA'I'LlS
Unusual Fire and Explesion Hazards
VAPOR IS HEAVIER THAN AIR AND MAY TRAVEL CONSIDERASLE DISTANCE TO A SULR'.‘E oF
IGNITION
— SCCTION ¥ FEALTH HAZARD CATA
Threshold Limit Value L e
3 ppm
Effects of Oversxpasure ‘
TAXIC B8Y INAILATION AND INGESTION . y
~st Ald Procedures .
SKIN: WASH WITH STRONG SCAP IMMEDIATELY. RINSE THOROUGHLY -

_ Doc. 65104




(\«":\:_‘PY‘E{ ulNeg (COHt d)

figsin - SZUTION VI REACTIVITY DATA

E cor ./j
Unstaole Corditions to Avaig
S tabz_lity Stable X N/A

Y% Ircompatibility (matarial to avoid)
ACIDS; POWERFUL OXIDIZING MATERIALS

Hazardous Cezompasition Products
N/A

May Occur Conaitions to Avaid
Hazardous Polymerdzation 'ﬁill Not Occur X N/A

SCTION V11 sPLLL AND DISPUSAL FROCSDURES

Steps to pe Taken in Case Materlal 1s Released at Spilled
COVER WITH SAND, SODA ASH MIXTURE.

Waste Disposal Method
INCINERATE OR LAND FILL IN ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS.

ZLTION Vil SPECAIL PROTECTION INFCRMATION

Respiratory Protection (specify typae) .
WEAR SE17 CONTAINED BREATHING APPARATUS

' local Exhaust Special
Ventilation YES N/A
Mechanical (general) Other
; YES ' N/A
“Protective Gloves Eye Protection
RUBEER CHEMICAL SAFETY GOGGLES

Other Protective Equipment
N/A .

SECTION IX SPECIAL FRECADTILNS

Precautions to be laken in Hanaling ang Storing
OUTSIDE QR DETACHED STORAGE 1S FREFERABLE. INSIDE STCORAGE SHOULD GE IN A STANDARD
FLAMMARLE LIQUTD STORAGE RCOM OR CABINET.

Other Pracautions
N/A

Preparad 8y : Ravision Qate 3/20/85

ﬂ?&xmﬂ——.
Nwrael Jo Sullivan

Manager of Regulatory Affairs
(317) 265-2080

-




E
O SCRAGEN DIAGNOSTICS
P.0. Box 1210
Indianapolis, IN 446206 USA
MATERTAL SAFZTY DATA SHEET -
SECTION 1 IDENTFICATION OF PRODLCT ‘ —
TRemical Name Foomula
METHANL . CHyH -
Synarym or Cross Refersrce CAS Number
METHYL ALCCHOL, wWDOO ALCCHOL, - &7-56=1
COLLMBIAN SPIRIT
ScCTION IT HAZARDCUS INGAREDIENTS
Material . Nature gr Hazard
METHANCL FLAMMASY E, POISONOUS
- SECTION 111 PHYSICAL DATR -
AT WeTEig Foint
1475F (84°C) =57.89%C
VYapor Prassurs (mm Hg) ‘Specific Gravity
760 0.8 _
Vapor Censity (Air = 1) Percent Volatile By Volume (X)
1.1 N/A _
water Solunility Evaporation Rate
INFINITE { N/A =1) -
Appearancs
COLORLESS LIQUID -
SECTION 1Y FIRE AND EXPLOSION HAZARD DATA-
rlash Point (closed cup) Lower  Uoper
52°F Flammable Limits 4.0 36
Fire Extinguishimg Media -
"ALCCHOL ™ FOAM
Speciazl Firs rignting Procesaures
N/A ’
. Unusual Fire and cxplosion Hazards
N/A
SeilON ¥V hReAl TR HAZARD UATA
ihreshald Limit Value
200 ppm (Cailing Limit) .
Effects of Overexposurs - S
POISONING, HEADACHE, NAUSEA, BLINONESS 4
rst Ald Proceaur=s
EYES AND SKIN: IMMEDIATELY AND CONTINUOUSLY FLUSH WITH FLDWING WATER.
-

Doc. 69104



J»-'—\;,
¢ V“r:ncL {Cont'd)

":gi._.i,v_'/_//r STolLGN Vi FEALt.YLIY LAIA
_ Unstapla Congitians tg Avoiq
Stability Stable X N/A

Incompatibility (material to avelid)
OXIDIZING MATERIALS; PSRCHLORIC ACID; SODIUM HYDROXIDE AND CHLORCF ORM

% Hazargcus Caccrpasition Products
COMBUSTION MAY PRODLCE CARBCN MONOXICE

May Occur ~ Conditions to Avold
Hzzardous Peolymerizaticn will Not Qcour X N/A

ZLTICN V11 SPILL AND DISPOSAL PROCEOURES

Steps to ce 1axken in Casa Matarial 1s Relsasedq aor Splllieg

SMALL, SPILL: ABSOR8 ON PAPER AND EVAPCRATE IN HOOD

Wasta (ispasal Method
INCINERATE OR LAND FILL IN ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS.

“SECTION V111  SPECALL PROTECTICN LN ORMATION

Respiracory Praotection (specify type)
WEAR SELF CONTAINED BREATHING APPARATUS

Local Exnaust Special

. Ventilation YES N/A
- Mechanical (general) Gthear
YES - N/A
Fratective Glavas tye Frotection
RUBEER CHEMICAL SAFETY GOGGLES ANQ FACE SHIELD

TUther Protective Equl Equipment
N/A

-

LTION SrECIAL UTLCNS

. Precautions to be laken 1n Hanoling and Storing
3 QUTSICE OR CETACHED STORAGE IS PREFERABLE. INSIDE STORAGE SHQULD £E IN A STANDARD
‘ FLAMMAELE LIQUID STORAGE ROCM OR CABINET

Quner Pracautions
N/A B
Frapareqg gy . - ‘Revisicn Uata on/4L/783
b /f g u*,d..-n_.._
Michael J° livan

Manager of Regulatory Affairs
(317) 266-2080




T ‘ SCRAGEN OIAGNOSTICS

PR P.0. Box 1210
i Indianapelis, IN 45206 USA
MATERIAL SAFZTY DATA SHEST _
-
SCIION 4 1GaENTIF Cﬁ'xm F FROCCT
Chemical Name —Fammila — -
SULFUR DIOXIDE )
- : -
Synonym QT CT0sS Rererance CAS Numpezs
SULFURGUS ANHYDRIDE; SULFURDS ccxme: 7486-09-5
SCTIGN 11 HAZARDOUS INGREDIENTS -
Matarial Nature Qt Hazard
SULFUR DIOXIDE ' HIGHLY TQXIC .
T SCTION I PRYSICAL DATA
Boiiing Foint Melting Point
-10°F (l14°C) . -1059F (-769C)
Vapar Pra2ssurs (mm Hg) Speu{mﬁravuy
N/A .4
Vapar Lensitcy (ALZ = 1) Percent valatile Gy valume (%)
. N/A
Watarl Saluplrlity . . Evsparation Rata
YES { N/A s 1)
fi~nearanca
COLORLESS GAS AT TEMPERATURES ABOVE 14°F j
.
’TIUN IV FIRE AND EXPLOSION Flmﬂﬁ gaTA -
Flasn Point (c:lasecl cup) ] Lawer Upper
N/A Flammable Limits N/A N/A
Fize Extirguisning Media
NON-FL_AMMARLE
Special Fire Fignting Procsdures -
N/A
Urusual Fire and £xplosion Hazards
N/A :
SLTLION v REALIH RAZARD DATA
nr=snolg Limic value -
S ppm -
Effects af Qversxpasure
TOXIC, EXTREMELY IRRITATING TO EYES AND RESPIRATORY TRACT
FiTrst Ald rrocsaurss e
OBTAIN ACEQUATE VENTILATION IMMEDIATELY
EYES AND SKIN: IRRIGATE WITH CCOPIOUS QUANTITIES COF WARM WATER _
J

Doc. 6710A




,:

5t
‘H pIOXICE (Cont'd)

H-/ SECTION VI FEACTIVITY DATA
Unstaole Conaltions to Avald
Stabillity Stable X N/A

Incompatinility (matsrial to avoig)
METALS, CHLORATES AND CARBICES

Hazarocus Decarpositian PLogucts
N/A

May Qccur Cangltlons tg Aveid
Hazardous Polymerization Will Not Qcour X N/A

SCTION VIT  SPILL AND OISPOSALC PROCZOURES

Steps ta oe Taken in Casa Material IS Released or Spilieg
. AVOID DNHILATICN; WASH EXPOSED AREA WITH WATER

waste Dispasal Metnocg
INCINERATE QR LAND FILL IN ACCOROANCE WITH LOCAL, STATE AND FELERAL REGULATICNS.

SeCIION VILL  SFECAIL PROTECTION INFORMATION

Respiratory Protection (specify type) .
WEAR SELF CONTAINED BREATHING AFPARATUS

Local Exnaust ‘Special
Ventilation YES N/A
Mechanical (general) Other
YES N/A
Protactive Gloves Eye Pratection
RUBEER CHEMICAL, SAFETY GLGGLES

Qther Protectlve Egquipment
N/A

SELTICN IX SroolAL PRECAUTICNS

Precautions ta be Jaken in Hanoling and Storing
- PROTECT AGAINST PHYSICAL DAMAGE, STORE CQUTCOORS OR IN A WELL VENTILATED AREA OF
NON-CCMESTIELE CONSRUCTION

Other Precautlions
N/A

P?ﬁed By Revision Date 3/21783

7. A

Michael J. van
Manager of Regulatory Affairs
(317) 266-2080




I3o2zesnt
i | , : SEAAGEN DLAGNCSTICS
N P.0. Box 1210

Indianapolis, IN 45206 US
MATERIAL SAFETY CATA S=7

SECTION [ IDENTLF ICATION OF PRODLCT <
Chemical Name Formula : -
I0DINE I
SynChym ar G-0SS5 Rerferance CAS Number : <
I0DE (FENCH) 7553~56-2
SECTICN 1T HAZARDOOS INGAREDIENTS R
Mararial Naturs af Hazacd —
I0DINE CORROSIVE, IRRITANT
SwtlON Lil PHYSICAL DATA -
Boiling Folnt Meltirg Foint
363°F (18a°C) : 233°9F _(113°C) N
Vapar Prassure (mm Hg) ©° Specific Gravity
0.030 (Q°C) 4.93
Vapor Oensity (ALl = i) #ercent Volatile 8y Vaiume (X)
N/A N/A
Water Solunility " Evaporation Rata
S_IGHTLY ( N/A = 1)
“pearance

CHARACTERISTIC ODOR, SHARP ACRID TASTE, VIOLET CORROSIVE VAPOR
T S=LTION IV FIRE AND EXPLOSION HAZARD DATA

Flasn Foint ( E.Losed cup) Lower Upoer
N/A F’lamable Limits N/A N/A

Fire Extirgufsrﬁng Media
-N/A

Special Flre Fignting Frocsgures
N/A -

Unuscal Fire and £xplosiocn Hazargs
N/A

T SZETION V. HEALTH RAZARD CATA .

Threshoid Limit Value
a.l pp® B . i - &

Effects of Overaxposure
ABDOMINAL PAIN, NAUSEA, VGMITIN: DIARFHEA. SOLID FORM IS INTENSELY IRRITATING TO

EYES, SKIN, AND MJCOUS MEMBRANES
v

Ist AlQ Procecaures
EYES AND SKIN: WASH AREA THOROUGHLY WITH LARGZ AMCUNTS OF WATER.

Doc. 691aA
10
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/‘;‘-- FIabde
LAY . ¥
B C Y.

i [SGEAE © (Cant'd)

s STTIN VI RACTIVITY CATA
; - unstaole concltions to Avaid
i.h"" Stahility Stable X N/A

Incompatipility (materlal o avold)
HALICES AND SOME METALS

. Hazarcous Deccrposition PIoOUCTS
' N/A

May Qczurc Conaltions to AvOld
Hazardous Palymerization Will Not Qccur X N/A

SuiiN VEL 51l AND DLSF0SAL PROGEWURS®

’ Steps o Ce Taken In Case Material is heiezsed orf Spillea

AVOID EYE AND SKIN CONTACT

Waste Disposal Methad
INCINERATE OR LAND FILL IN ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS.

SECTION VILD SPECALL PROTECTION INF GRMATION

Respiratary Protection (specify type)
! WEAR ELF CONTAINED BREATHING AFPARATUS

Lacal Exnaust - Special
ventilation YES N/A
- Mechanical (general) Qther
YES N/A -
Protective Glaves Eye Prortection
- RUBER CHEMICAL SAFETY GOGGLES AND FACE SHIELD

Jther Procecrive .E ment
N/A

SETION X S=TAC PRCAUTIOG

Precautaons to D8 Taken in randling and 5tarlng
STORE IN WELL VENTILATED AREA :

gther Fracautlons

N/A
Preparad 8y _ Revisian Date 3/2L/95
-
Michael J. Sullivan
Manager of Regulatory Affairs
, (317) 266-2080
-
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SCRAGEN DIAGNOSTICS
P.0. 3ox 1210

\ F: ’.‘: I.'- A%
= Indianapolis, IN 48206 USA
MATERIAL SAFETY CATA SHEST w
SEoTION 1 LDeNTLF LCATION & PRODLCT
Zhemical Name Formula -
ETHYLENE GLYCOL MONCMETHYL ETHER C3HgO2
Synanym or Cross Rarerence CAS Numper
2-METHOXYCTHANQL METHYL CELLOSOLVE 109-86-4
SEo1ION 11 HAZARDOUS INGREDLENTS
Material Nature of Hazard
2-METHOXYETHANCL POISONOUS; REPROCUCTIVE TOXIN T
CiION [IT PRYSICAL GATA
Bolling Point Melting Point
2559 (124°C) . =125% (-87°C)

vaper Pressur:e (mm Hg)
N/A

Specif ic Gravity

Vapor Densm:y (Al = 1)

Fercent Vaiatile By Vaolume (%

. N/A
Watar Saoluoiilty Evaporation Rate
YES ( N/A 1) _
CO.O0RESS LIQUID; MILD AGREEABLE QUOR :
SN IV FIRE AND EXPLOSIN FAZVD DATA
Flasn Paint (closed o) Lower  Unoer
102°F (39°C) Flammable Limits 2.5 25.5
Flle ExTINqulshing Media
__ "ALCCHOL™ FCAM; CAREON OIOXICE; ORY CHEMICAL
Special Fire Fignting Procedurss
N/A
Unusual Fife and cxplosion Hazards
N/A .
ZECTION Vv HEALTH FAZARD DATA
Thresnoig Limit value -
5 ppm : -
EFffects of Overexpasuie
CHRONuL G EXPQSURE MAY CAUSE ANEMIA, mLRU:YRDSIS STERILITY, BIRTH CEFECTS .
o

LSt AlQ rroceqQures

EYES AND SKIN: IMMEDIATELY AND CONTINUGUSLY FLUSH WITH FLOWING WATER

Coc. &6910A
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cz’-»U'ﬂ:E GLYCO. MCNCMETHYL ETHER (Cont'd)
SZoTION VI REACTIVITY CATA

, Unstaole Cangiticns to Avoid
Stability Stahle X N/A

Ircompatibility (matacial to avoid)
CAN REACT WITH OXIDIZING MATERIALS

Hazardous Decaomposition PIogucts
N/A

-

May Qccur Conoitions to Avoia
Hazardous Polymerization Will Not Occur X N/A

ST VI ST AND DI 0S PrOs s

Staps o o8 1axen 1n Casa Matarlal 1s relsasedq O Splileg

ELIMINATE ALL SOURCES OF IGNITION. NEUTRALIZE SPILL AND/CR WASHINGS WITH SCDA ASH.

FFsr.e Tﬁsposﬂ Matnoﬂ
INCINERATE OR LAND FILL IN ACCDRD.QNI WITH LOCAL,, STATE AND FECZRAL REGULATIONS.

SECTLIN Y ECALL PROTECTION INFORMATLICN

Respiratary Pfamétfoﬂspeﬁfy type}
WEAR SELF CONTAINED BREATHING APPARATUS

Local Expaust Special
Yentilation . YES N/A
Mechanical (general)} Other
YES ' N/A
Protective Gloves “Eye Protectian
RUBEER CHEMICAL SAFETY GOGGLES AND FACE SHIELD

Qthar Protective Eqﬁﬁpment
LABORATORY COAT .

SECTION IX  Sr=clAlL PRECAUTIONS

Pracaytions to de Taken in Handling and 5taring
QUTSICE OR CETACHED STORAGE IS PREFEPAELE. INSICE STORAGE SHOULD & IN A STANCARD

FLAMMABLE LIQUID STORAGE RCOM OR CABINET

Gther F'rﬂcauuons ‘
N/A -

Fregareg By Re2vlslon uate o5/c2Ll/85

- -
.g@- Ar—n__
' Michasel J. Sulllvan

-

Manager of Regulatory Affairs
(317) 264-2080
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DEPARTMENT OF THE NAVY
NAYY ENVIRONMENTAL HEALTH CENTER
NAVAL STATION
NORFQLK. VIRGINIA 23511-65853

6261
Ser 422w/08089
11 Aug 86

From: Commanding Qfficer, Navy Environmental Health Center
To: Commanding Officer, Naval Air Rework Facility, Bldg. 52, Naval Air
Station, Pensacola, FL 32508

Subj: REAGENT FOR WATER ANALYSIS
Ref: {a)} NAVAIREWORKFAC Pensacola Ttr 4355 Code 66300 of 30 Jul 86

1. As requested by reference {a), an administrative evaluation of water
analysis reagents manufactured by Ericsen Instruments Corporation has been
conducted. Evaluation included the vessel (anode) solution and the titrant
and utilized manufacturer's material safety data sheets and widely available
toxicological and chemical reference matarials.

2. The vessel solution contains 38 percent chloroform. The National Institute
for Occupational Safety and Health (NIOSH) has recommended chloroform be con-
sidered a carcinogen in laboratory animals {(rats and mice} and NIOSH and the
American Conference of Governmental Industrial Hygienists (ACGIH) consider
chloroform a suspected human carcinogen.

3. The chemicals of this kit will be used in very small amounts. Nevartheless,
the manufacturer's recommendations contained in the material safety data sheets

must be followed. Additionally, an industrial hygienist should make an on-site

visit to each vessel where the kit use is contemplated to ascertain the adequacy
of ventilation and safety and health precautions prior to actual use.

4. Point of contact on this subject is Mr. J. D. Drewyer, Head, Hazardous
Materials Information Branch, AUTQVON: 564-4657, Commercial: (804) 444-4657.

4/44“3%
W. B. MAHAFFEY a/

Enclosure (3)
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4355
Code 66300

30 Jul 1986

From: Comnanding Officer, Naval Alr Rework Facility, Pensacola
To: Commanding Officer, Navy Environmertal Health Center, Waval Air Station,
Norfolk, VA 23511-6695 {(Attn: Code 422)

Subj: REAGENTS FOR WATER ANALYSIS

Ref: () FHONCON NAVENVIRHLTBCEN (Code 422) J. Orewyer/NAVAIREWORKTACL
Pensaccla (Ccde 66300) G, Humphrey of 23 Jul 86

Enel: (1) Material Safaty Datz Sheetsa from Hricsen
(2} Material Safety Dara Sheet on HetWanol

1. It nccordance with refercnce {(a) I am submitting enclosures (1} and (2) for
use ard evaluation on board ship. Tha kir consists of Ericson Vessel Solution
Catalog Number 16-03-1-A, Titrant Cataleg Number 20-0S, and Neutrtalizing
Solutior Catalog MNumber 16-03C. The Neutralizing Solution is 99Z metharol and
1% water,

2. A raply in thia wmarter as poon as possible would be appreciated. The water

analysis of used oils is schedaled to comménca shortly fleatwide and the
reagerts [or the water analyser need approval prior to program augmentation,

A, M. BAATER
By direction

G. Humphrey/66300/2-2421 -
dc
24 Jul 86

-
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MATERIAL SAFETY DATA SHEET

-~

SECTION |

I PRODUCT NAME OR NUMBER

Vecsel Solution (Anode Solution) Cat. No. 16-03-1-A

X NUFACTURER'S NAME

Ericsen Instruments Corp

EMERGENCY TELEPHONE NO.

(201) 341 3613

ADDRESS {Number, Sireet, City, Stale and Zip Code)

472 Madison Ave, Toms River NJ 08753

CHEMICAL FAMILY FORMULA
. Ingredients see below see below
SECTION Il — INGREDIENTS (list all ingredients)
Methylalcohol ' : 57 %
Chloroform 38 %
Todide 3%
sulfur dioxide 2 %

<

CJSECTION il — PHYSICAL DATA

Boiling point 1 4O | SPECIFIC GRAVITY (Hz0=1) 0.98
VAPOR PRESSUHaE_émrEquC 50 PERCENT VOLATILE BY VOLUME (%) 95%
VAPQR DENSITY {AlR=1) 1.1 Eﬁﬁpeﬁnqilcﬁé\{ﬂtezl =1} 8
SOLUBILITY N wm%artly 62% pH= about 6
APPEARANCE AND ODOR ‘ IS MATERIAL: &  LIQUID souD
Clear 1iguid w.S1light chloroform and S0, odor GAS PASTE  POWDER
OSECTION IV-FIRE AND EXPLOSION HAZARD DATA
* [ FLASH POINT (mathod used) 520F CC HEL

Fiammable 1d quid —=

| EXTINGUISHING MEDIA

alcohol foam, water, dry chemical and carbon dioxide

1
| SPECIAL FIRE FIGHTING PROCEDY
F R
Self- conga“lne

Gl breathing apparatus in positive pressure mode

'

’E'NUSUAL FIRE AND EXPLOSION HAZARDS : " . -
when burning toxiec vapors will be liberated. Vapors

-

may flow to distant ignition sources and flash back.




[JSECTION V-HEALTH HAZARD DATA ’

Chronic overexposure may include Ridney or| 1/ TWA 10 ppm .

i c = =
EFFECTS OF OVERCXPOSUREheaHaCHe . nauSea' dlzz iness THR':SH/LD LIMIT VALUE
liver damage . STEL 50 ppm

EMERGENCY AND FIRST AID PAOCEZDURES et

If swallowed, if conscious, 1mmed1ately induce vomﬁtlng
If inhaled, remove to fresh air. If not breathing, give artificial
rnsplratlon. If breathing is difficult, give oxygen.

In case of contact, immediately flush eyes with plenty of water for

at least 15 minutes. Flush skin with water.

TOXICITY:
ID 50 (oral-rat) 1100 m g
IC 50 (inhal-mouse)

Chloroform is listed ‘as a substance which may be reasonably anticipated
to becarcinogenic by the National Toxicity Program (NTP).

[JSECTION VI-REACTIVITY DATA

HAZARDOUS DECOMPOSITION PRODUCTS:

S1ARILITY UNSTABLE CONDITIONS TO AVOID
STAALE x
INCOMPA_T!BILITY(malerial: to Bvaid) a.VOid heat, sources Of igﬂition. flame \ |

HAZARDGUS MAY OCCUR CONDITIGNS TO AVOID - -

POLYMERIZATION " WILL NOT OCCUR X

[dSECTION VI-SPILL OR LEAK PROCEDURES

[STEPS TO BE TAKEN IN CASE MATERIAL IS AELEASED OR SPILLEDN AL BE

—coritained breathlng apparatus

and._full pratective elathing, Use water spray to reduce vapors, Take up
Take up with sand or other absorbent material. Flush area with water

was:emsposm.mmoo Dispose in accordance with all applicable federal, state,

EV N B L PR

sy ] v o s '_\_n'r\":-l AS ~re T For Lt
L= L LI Say gt =t}

L=

A 23 ] o
It —_l:v(..a.—.r. cuv;.;.umcsru'a.—.r. L\..Eu_l_o,u.:..uuuv oo P O oo iiar O o p Ot

T

L CJSECTION Vill-SPECIAL PROTECTION INFOHMATION

RESPIRATORY PAQTECTION [specily type)

VENTILATION LOCAL EXHAUST < ’ SPECIAL

MECHANICAL | x - . . OTHER

nnorecnvs . -
recomtgnded are polyvinyl Zl_,q ghql ‘EVEPROTEC‘"‘O" safety goggles recommend
OTHER pnorecrwe EQUIPMENT EXO¥E%

- - — _'_ R e _____" __'__ — e ' _' e I ]
e E]SECTION IX-SPECIAL PHECAUTIONS TR AT

PﬂECAUTiONS TO BE TAKEN IN HANDLING AND STORING - L=
Keep at room temperature {15-300C)

L Iower tergperature has no adverse effect
OTHER PAECAUTIONS
. Avoid br-eathlng of vapors
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MATERIAL SAFETY DATA SHEET

- SECTION |

SADDUCT NAME OR NUMBER
[ Titrant Cat. No. 20-05

EMERGENCY TELEPHONE NO.

'ANUFACTURER'S NAME _
Ericeen Instruments Corp. (201) 341 3613

l ADDRESS (Number, Sirest. Cily, S1ale ang Zip Code! .
. 2 Madison Ave, Toms River NJ 08753

k
‘ |
. |
. CHEMICAL FAMILY : FORMULA
Ingredients see below see below
’ SECTION Il — INGREDIENTS (list all ingredients)
Methylalcohol | 93%
Iodine 7%

N [JSECTION Il — PHYSICAL DATA

L

2

SPE — ,
gy CRCGRAVITY H20=h) | g Bg Boiling point
SSURE (mm Hals 16 5¢  |PERCENT VOLATILE BY VOLUME (%)| o6

[ g0
A

o

pm—
" VAPOR DENSITY {AIR=1}

: SOLUBILITY IN WATER

.._APPEAHANCE AND CDOR
— dark brown solution

Fl

AR BT
“LASH POINT {mathod used)

—_—
' SPEC'AL FIRE FI@JT?_THOCEQUHES

‘USUAL FIRE

1.1 |EVAPORATION RATE { 1) T {f*

AF= T

P ) 00% about ‘ 6 , I
_ TIS MATERIAL. X UlauiD _ §0WD |+

DSECT| - . GAS PASTE POWDER * b

ON IV-FIRE AND EXPLOSION HAZARD DATA i

T o MMABLE |IMITS , . LEL UEL "" :
 SXTINGUISHING MEDiA 2LF_(cC) f"famma%_fe f.lquld , 14z
alcohol foam, water, dry chemical or carbon Aioxide 4

_—T contained oreathing apparatus in - positive pressure mode. i 53’
8e water g S vy . i

AND EXPLOSION mzino};eep tire-exposed containers cool - S [:‘

:'na.y_ flow % : — when burning, toxic vapors may be.. libersted. V&ﬁoré.:‘f{ig"‘
TEISSQ¥ %o distant ignition sources ang flash back. I
—



[SECTION V-HEALTH HAZARD DATA

CIFELTS OF OVEREXPOSURE  Vapors may De irritating %o |pmes OI_%L.IMES)BLUEDE

T eyes, nose or throat. Inhalation mav®be TLVLTW ’ 250- P—m

_harmful or fatal. - STE Peov PP S
 EMEAGENCY AND FIRST AID PROCEDURES oo

CALL A PHYSICIAN o

IT swallowed, if conscious, immediately induce vomiting.
1f inhaled, remove to fresh air. If not breathing, give artificial -
respiration. If breathing is difficult, give oxygen. b

Ingestion may cause blindness.
Toxicity: ID 50 (oral-rat) 1 g/kg

{JSECTION VI-REACTIVITY DATA

UNSTABLE CONDITIONS TO AVOID

STAannty

STABLE X

INCOMPATIBILITY {maioanls 1o avord! heat, sources of ignition, flame are to be avoided ‘s
HAZARDOUS DECOMPOSITION PRODOUCTS.

| HAZARDOUS MAY OCCUR CONDITIONS TO AVOID
LY MERIZATION

WILL NOT OCCUR | X

. CISECTION VII-SPILL OR LEAK PROCEDURES R
SIC5S TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPiLLED Wedl BE1T-concained breathing appat :
and_full protective clothing. Shut of ignition soureceg. T=se water spray-

Take up with absorbent material. Flush area with watex

[ "ASTEOSPORA METHO Dispose in accordance with all applicable federal, state,
_and local environmental regulations. Consult professional disposal ‘gervice J .

[LISECTION VilI-SPECIAL PROTECTION H.Z0ORMATION

|nESPmATOHY PROTECTION (specily 1ype) d.

: VENTILATION LOCAL EXHAUST : SPECIAL _

’ MECHANICAL OTHER .
e X 1
| PNOTECTIVE GLOVERybber re commended | EYE PROTECTION goggles recommended .

|0 HeR FRGTECTIVE sqummenT ) - ,’]

N [dSECTION IX-SPECIAL PRECAUTIONS
: FICCAUTIONS TO BE TAKEN IN HANDLING AND STORING Keep at room ‘temperat].z;;%-. (15_3000)

lower temperatures have no adverse effect
[ UIHER PRECAUTIONS _

Avoid breathing of vapors

}- e — 7]




DEPARTMENT OF THE NAVY
NAVY ENVIRONMENTAL HEALTH CENTER
NAVAL STATION
NORFOLK, VIRGINIA 2251 1-6695

65266
Ser 422r/08454

X 29 Aug 86

From: Commanding Officer, Navy Environmental Health Center
To: Commanding Officer, Naval Air Rework Facility, Bldg. 52, Naval Air
Station, Pensacola, FL 32508

Subj: REAGENTS FUR WATER ANALYSIS
¢ Ref: (a) NAVAIREWORKFAC Pensacola 1tr 4355 Code 66300 of 11 Aug 86

1. As requested by reference (a), an admipistrative evaluation of water
analysis reagents manufactured by Riedel-de Haen, distributed by Cresent
Chemical Co., Inc. has 2een conducted. The evaluation included Hydranal?®
Coulomat C and Hydranal™ Coulomat A solutions and utilized the manufacturer's
OIN-Safety Data Sheet ana ~idely available toxicological and chemical reference
materials.

2. Hyaranal® - Couiomat I contains 10 - 30 percent carbon tetracnioride, a

chemical considered to oe a probaplis human carcinogen by the Internaticnal

Agency for Research on Cancer {IARC)., Hydranal™ - Coulomat A contains 10 - 30

percent trichloromethane (chloraform), which is regarded by IARC as presenting
l carcincgenic risk to numans.

3. It is acknowledged that these products wili be used in very small amounts,
Nevertheless, the manufacturer's recommendations contained in the DIN-Safety
Data Sheet must be followed. Additionally, a regional medical industrial
hygienist should make an on-site evaluation on each vessel where these
products will be used to ascertain the adequacy of ventilation and safety

and health precautions prior to actual use.

4, Future requests for evaluations of this nature should be sent to
Commander, Naval Medical Command, Navy Department, Washington, DC 20372-5120.

5. Point of contact on this subject is Mr."J. D. Drewyer, Head, Hazardous
Materials Information 8ranch, AUTQVON: 564-4657, Commercial: (804) 444-4657.

iy -

. ' W. M. BUTLER
: Acting

Copy to:

COMNAYMEDCOM (MEDCOM-24)
with orig of ref {(a})
\ { g

Enclosure (4)




ODEPARTMENT OF THE NAVY
HAVAL AIR REWORK FACILITY N L-] 15.5
BUILDING 52
NAVAL AIR STATION vt
PENSACOLA, FLORIDA 32308 5300 szgaszvazp:nro

Code 66300
PR I T

From: Commanding CZficer, Naval Air Reworl Faciliey
1o Commanding CfZicer, X¥aval Lnvironmentszl Healch Center, Haval Air
Station, “arfolk, VA I3511=5695 (Actn: Coae &0%)

Gupi:  RIZAGTNTS TOR TUATER SNalYSIS
Encl: () aterial Safety Data 3hest - hvdranal(,,' Coulomat A

(2) Material Safetr Data Sheet ~ Hydranal ~ Coulomat C

-+ - o3& I=cuesting wvour evajuaticn ol this reagent ror use ont heard ship in
wnizg nmalvsing the water comten: of cil. Enclosures (1) aré (I} are ihe
naterizl safecy aito sheers con the reag2ent constituents, Tour response as soen
25 —n'-:;lala 12 Tils matter wvould oe aDD"QCIatea. '

- L

1 T

o - ‘_--w..,.,."_“
.\.. K, WY

>y cdirection

o
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W DISITIBUTCRS FOR THE UNITED STATES
Crescent Chemical Ca, Inc.
d BT
UGE. N RK 11788
m TELEPHONE: {518) 348-0333

Revision, substitutes MS&DF

DiIN-Safety Data Sheet oare: $3719/ k¢

Company RHiedel-de Haén - Wunstorler Strafie 40 - D-3016 Seslze 1

Commercial Praducl Name HYDRANALTM - Coulomat & \ -34807-

1.3 Chamucat Characlarizalion,

Methanolic solution, contains trichloromethane ( 10 - 30 %),

2.1 Harargons decomposinan producls: n, av,

2 12 Hazardcus reaclions: n.av,
2.13 Further inlormalion: n.av.
k] Transporl GGVSee/tMDG-Coda: 3 .2 UN No. 1992 ICAC/IATA-DGR:

GGVE/GGYS: 3420 b (1985) FRID/ADR: 3/ 20 b (1985)ADNR
QOther inicrmalion,

4  Reguialions EEc-Regulations/Arbeitsstoffverordnung: contains Methanol
(83/467/EWG, B2/473/EWG, R3/265/EWG) and Trichloromethane

Hazard Designation: F, T {(highly flammable and toxicl

R 11 Highyflammable

R 23/25 Toxic by inhalation and if swallowed.

s 7 Keep contailner tightly closed.

5 24/25 aAvoid contact with skin and eves. .

5 44 If you feel unwell, seek medical advice {show the label {f

possible.)

TLV: methancl: 200 ppm; trichloromethane: 10 ppm; icdine: O,1 ppm (1984

imidazole ( 10 - 30 %), sulfur dioxide {( S - 10 %) and icdine (1 - 5 %)
12Fom  Lliquid 13 Colour COlourless 1.4 Odour:  'YPIF
2. Physical and Technical Salely Dala lesled i aszeordanco wilh,
21 Change n physical stale n.av, °C
n o a l_l' . oc
2 2 Densny {20°C) 1,01 g/cm?
Bulk genzity N.a, kg/m?
2.3 Vanour pressure ) { 55°0%) 958  mbar
{ °C) n.av, mbar
2.4 Viscosily t "G h.av,
2.5 Solubilily in waler ) miscible oA I
" { "0 n,av. g/
2.6 pH (ai g/ H,0) { "CY p.av.
2.7 Flash powl + 11 °C '
2.8 Ilgrilion lemperatura n.av, ©
2.9 Explosion iimils lower, upper: n.av,
210 Tharmal decomposition n.av,

o

DIN 52 600 — The explanalory noles conlained in the complele texlaol this slandard should be observed.



lal Product N .
Commerclal Product Mame HYDRANALTM — Coulomat -34807-

Prolectlve Measures, Slorage and Handling
51 Technical prolecive measures  Keep container tightly closed.
Provide for a good ventilation.

5.2 Personal . Respitalory prolechion: Y. Eye protection: goggles
Proteciive equipment Hand prolection: rubber—-gloves Olher: VAN
53  induslrial hygiene: Before break clean hands.

Keep away from food, drink and animal feeding stuffs.
§4 Prolection aguns! Fire and Explosion:  Keep away from soures of ignition.
No smoking

$5  Disoosai Takirg into consideraticn-the local authority rules. The

rraduct must be given te a gqualified burring slant wizh
flue gas scrubber,

- Measures in case of Accldenls and Fires

6.1  Afler spiagefleakage/gas Ieak: Take up with universal-adhesives; provide for a goad
ventilation.

6.2 Extinguishing media Sullable: Water, alcoholres. foam, halones, co, dry chemical
Nol i¢ be used:

83 Firsl aid- After contact with skin, wash immediately with plenty of water.
In case of contact with eyes, rinse lmmediately with plenty of
water and seek medical advice. If swallowed, drink water and go
medical aid.

6.4  Further information: In case of fire wear self-contained breathing apparatus.

T Intormallon on Taxicology

LD_ _~-limit -values are not available, but the essay on crgani¢ sclvents
caufe toxic effects if swallowed, breathed in or in case of skin contact.

Trichloromethane: IARC group 2B ’
Possible cancer hazard based on tests with lahoratory animals,
Overexposure may create risk.

a Intormatlon on Ecology

n.,av,
3. Further Advice 225;{52&22:{‘22;
n.a&. : not applicable
n,av,

n.av,.,: Data not available

OIN 52900

This information is based on our present state of knowledge and is intended to describe our
products irom tha point ol view of the safety requirements. It should not therefore be
construed as quarantesing specific properties.
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QISTRIBUTORS FOR THE UNITED STATES

I % Crescent Chemical Co, lnc. Rledel-de Haen

1324 MOTOR PARKWAY
HAUFPALIGE, NEW YORK 11788
TELEPHONE: (518) 3480332

e TR L

Revision, substituten 3DS

DIN-Safety Data Sheet e 0r 7 12080

company Riedel-de Haén - Wunstorfer Strale 40 - D-3016 Seelze 1

Commercial Producl Name nypranar (R - coulomat ¢ ' -14808

1.1 Chermrcal Characterizalion:

Methanolic solution, contailns carbon tetrachleride {(10-30 %),
diethanolamine (10~-30 %) and sulfur dioxide (5 - 10 %}

1.2 Form: Liguid 1acotour: COlourless 1.4 Odaur: typical
2 Physical and Technical Safely Data lesled in accordance wilh
2 1 Change n physical slale n.av. °G
nN.av, "c
2.2 Density {20°C 0, 940 a/em?
Bulk densily N.a., kgim?
2.3 Vapour pressure {550 . 931 mbar
{ °Cy n.av. mbar
2.4 Viscosily [ *C) n.av.
2.5 Solubility = waler { *Ci miscible g/t
in t °C n.av, g/l
26 pH (at g/l H.Q) { *C) n.av.
2.7 Flash poet 11 °¢
2.8 Ignilton leinperature N.av. *C
2.9 Explosion Yimits lower upper: n.av.
2.10 Thermal decoinposilign n.av.,
2.11 Hazardous decomposihion producls: n,av.
2.12 Hazardous reaclions: n.av, .
2.13 Furthes miormalion n.av,
3 Transpor GGVSea/IMDG-Code: 3.2 UN Mo 1992 ICAQAAT A-DGR:
GGVE/GGVS: 1/20b RiIC/ADRA: 3/20b ADNR:
Qther infprmanan; (198 5] (198 5]

4 ' Regulatiens Western Germany regulatlons: Arbeitsstoffverordnung
Anhang I Nr. 2.1

Anhang II Nr. 2
Hazard designation: F, T {flammable and toxic)

R 11 Highly flammable.

R 23/24/25 Toxic by inhalation, in contact with skin and if

s 7 Keep container tightly closed. swalloweagd .
8 16 Keep away from sources of ignition - No smoking.

S 24 Avoid contact with skin.

S 44 If you fe€l unwell, seek medical advice (show the

label where possible)
TLV: methanol: 200 pnm, carbon tetrachloride: 10 ppm/ 8h (TWa) {1983}

DIN 52900 — The explanalory notes conlained in the complela lex) of this slandard shouid be observed.
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Commerclal Producl Name { }

-0 -
HYDRANAL 'R - coulomat ¢ 34808

5 Prateclive Measures, Storage and Handling
51 Technial proleclive measuras

Ycep container tirhtly closed.
Exhaust ventilation

52  Personal Respwralory protection: .S Eye proleclion. goggles
Prolecuive gquipmeni Hand protection: rubber—gloves Other: . ’
53 Indusinalnygene: - Keep away from foodstuffs.

- Before break, clean hands.

54 Proleclan against Fire and Explosion, - No smoking!
- Keep away [rom sources of igniticn,
- Must be given to a gualified dump or burnlng plant with

5.5 Disposal:
£lue gas scrubber.

[ Measures In case of Accidanly and Fires
81 Aller spillage/teakage/gys ghyt /
- Take up with universal adhesives and ceollect in tightly closed

- taingr. . . g
62 ExtingiRRinG MbLT Sunable: - Water-mist, foam, carbon dioxide, halones.
Mol 1o be used:

83 Fuwstaie. - After contact with skin and eyes rinse with copilous
quantities of water. If swallowed, drink water, induce
vomit ing and get medical aid.

8.4 Furtherinformation: - T case of fire wear self contained breathing
apparatus.

T Inlormation on Toxlcology
LD-1limit values of this mixture are not available.

carbon tetrachloride TARC: 29 NTP: 1982
Possible cancer hazard based on tests with laboratory animals.
Overexposure may creale cancer risk,

B. Informatian on Ecology

n.av,
9.  Furlher Advice QEE.}:E;{&Q.EQ'._’.‘:
n.a. t not applicahle
n,av, n.av, Data not available

DIN 52 300

This information is based on our present state of knowledge and is intended to describe our
products from the point of view of the safely requiraments. 1! should not therefore be
construed as guaranteeing specific properties,

-
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4.2 For Percant Mode

4.2.1

4.2.2

423

424

425

DEPRESS

DISPLAY

XXXXX mg
XXXXX ppm, or

XAXXXpcr

SMPL

XXXXX

XXXXX ppm, or
XXXXX pcr

For repatitive analyses wit.| the same sample
weight, begin with step 4.2.3.

COMMENTS

If the number in the display is not the correct
sample weight, depress . Use the
keyboard to enter the sample waight in
milligrams.

- The sampte weight is entered into memory.

The number displayed reflects the computation
based an the previous titration.

When 5MPL is displayed, introduce the
sample immediately; titration begins
automatically after a 7-second delay. {f

WA 1T appears before Sf1PL, the instrument
is not at equivalence; inject the sample whaen
SAPL comes on,

After the titration, the uncorrected answer
is held about one minute.

The corrected answer wiil be in parts per
mitlion {up to 1280) or in percent (from
0.128%). Note: above 8.129%, the display
will show two decimal places (e.g. 8.193%

will be displayed as 8.19 pc 7). To display the
answer in micrograms, depress (Mmcg]

Enclosure (5)
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