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2. Methods for Evaluating Reaction Hazards

by Yasuhiro FUJIIMOTO

Abstract; The disposal of industrial waste materials is potentially hazardous,especially as the blending of
recycled chemicals (liquids etc) is gradually increasing. It is thus possible that unexpected chemical reactions
could occur and fires and/or explosions result. One reason leading to this situation would be scarce and/or
incorrect information about waste materials; an indication that sufficient safety information can no longer be
obtained from literature searches. Methods of screening the blending need to be performed, but these tests must
come at a reasonable cost, have good performance, and be easy to carry out because most chemical waste
disposal companies are small, are not well capitalized and have few experts available to evaluate safety. Easily-
operated and low-cost screening methods for reaction hazards that have reasonable performance are useful for
such companies. This research details methods that are easier and lower-cost than a typical high performance
reaction calorimeter, the Mettler-Toledo RC1. We also show that these methods are more effective than those
carried out in typical waste disposal workplaces where waste chemicals are reposited. Two tests are applied as
useful screening methods. The first one is the OmniCal Supper-CRC, a commercially available differential
reaction calorimeter, while the other is a custom-made differential calorimetry system using a principle similar to
that of Super-CRC (labeled as CCS).

The liquid-liquid heterogeneous reaction _ such as the blending of waste oil and water _ was investigated in this
paper for examining calorimetry performances.

As the accidents caused by the unexpected heterogeneous reaction ,the nitration of aromatics is very famous in
the chemical industry. And the same types of accidents have happened in waste disposal fields. An example of a
heterogeneous reaction is the explosion that occurred on a lorry that

was laden with waste of concentrated acid taken from drums; unbelievably, there was waste water in one of the
drums. The water in the drum was pumped out into the lorry and the lorry then exploded

In the study of heterogeneous reactions, the availability of screening tests are examined in respect to the
prediction formula for the heat release rate; on the basis that the heat release rate can be estimated using the
conditions of the agitation (agitating speed, etc.) if it is diffusion

controlled.

Keywords;waste disposal, reaction hazard

*SERC174E10 H 1S1S2005 12 BT, REFFED—H 2 73K L 7-.
#+ L2 2 hF 9% 77 )V — 7" Chemical Safety Research Group



G A R A IZE TR BT 263/ INIOSH-SRR-NO.34 (2006)

1. REYELEMER

FREEY B E R I B W CIMBOEEIZEEREED
SEHEMEDTE . F2, FORTCIUIRERELFE
MOBEICEBEELHIZOL., 20X mEFEL
FamELORAE T, FHL TR LERIE25]
EELBLoT, KERBRIZVWIZLHzNS W, ZL
T, FORELZFERE LTRUTO L) ERE
Abis,

1. BEEA LML, % DGRBS E 2
LhbiREMTHS.

2. BREALFENICE TN TV ALY E OfE,
PEIRE DIEHRIL, UFEEFEN LS LI EONML
vy,

3. FOHET P HES NIEWDS, FOREFELF
EMIZEEINILFWET R TERD L TUIW D L
IR 5 72 v,

bbb, TErsOBREELFERELTELD
N5HHDE, SN EEL EOZEPEFITL B0
PFEE, HAHVIEEE, THEEDARY 777 b
MTCHEINTE o720 D%, FRSIZHATSH -
T, BIESDPEBEINTVE L) L OIS\,
FLT, FEZRBESICOWTIE, SHETHS D
oz LTOMEDDDIZOWTIE, ZORDY
TlE %W, 72, TOAFICOVTOREHRITZO T
Lo LRy, ZORENFEERDOP T
WZRED 2 oy g T cuwiud, BARN % EHR
TWR%RL, 2D EDHLYOLTVARF LRI N
WwWZkhbdhHn b,

Db X9z, BEBEAFEMOPTHIIONWTIH,
i DRI DOV TOIERDBEEW LI ZEZ 12D
HEINZWEENHY ) B, THITIE, BEETL
B &> T, BEYIL IZRPMEZLETLVLD
THHNPL, LEULEICOMEDOIR 2T bh
BWEWVWIIHENDHLEEZOLNS.

2. REYRIERICHT B ERMEFTMOIRK

faMERFEIC S DA R AT ONLH S, 43
Friili 2 € OREROFAM > AT L2 KM 22 & 12
L0, fERaWE e R WD) A7 & A5/
(FBIENWETHS .

LA L, BEMLEEICENTE, ZONRET
2 WE BROMEIZILC, 22 ) OFRG L BER L
D TEV)REHETE D, VA7 VENDHE
TH, BERZGL L) B ehazke, ¥—
TV HA T 5T, BT AVF =2 WY 5

BEE1 EELFELNIZLED—HI
Photo 1 A view in a chemical waste disposal site

LA, xTUTNVIHA VS E0IETrIALY
AT NVZE > THWEAKZNHTAIZLA, K&
BAARXY Y NEBOLNLZEIIINTHS. &
SREGIZBEFEY) HAR D W B0 A B RSl o 720
JAMIFEHEENBLZ LR A,. TOZ &I, B
N EFTICBWCHHE & 2 b,

TlE, RGBT, &0 X9 IZEHME X
NTWLDTHA)H? BIREINEL TZEDR) Y
AONT ALY, BEITLELEGADZ L 2% R
L. oA, WESNERIZID ZBEORIZSR
HET—RMICY V7 IRESNDL 2 EVEVE
B, $hbb, ZIFANTZEROED 5% E R
BE, ¥ EFNETTRIITELND LI
s, LEOEEE, B HEN, R DEH
WE L 72BERA LR ET A2 L e e b, 2O
\Z, T HRMEREDOFMEATT bbb DR bR
WDED, L DR, RESND S ORI E
DEWETHL I L, U —h —HTOELIREHR
BRIC K BT A DFERTEIDORT, BEOKT O
BETTRAEENLZIEDPEVEIIIRITER
5.

LL, ZoORBEEICE, 22 o0
HEDHE, 0D, V== 52D —
WVDENIE ST, ¥ 7ICKREITHRE INIZBIC
BEETEAL L THEBR LTV LS L w X ) b
DIEHY, ©—H—F A P TIRFEFELBNATRET
HoHrZl., b2, BEOPERIIZL > T
RESN7-FEy v 7N T EWRBBGE S5 T RE
PEDSH B DI, Wil Y —h — CORAGHKETIE,



RAREFRIE DRI T 12DV T

RN b T T 5720 DEHmNTEAEHDS
NiEWnwWZ &Thah.

EfliZe BE R R MR AL, SRS ORESIE
e ) RIRATRE T H B A5, JBICHmR7z L) IcFED TR
FRIEHTE S L) REEIEIN) TlE R, 22
T, BB EFHIE L 2w oo, HIKD
C—H—7 A M) IARZEROEO AL TR
s D8 Z iR BRI Z DO W TELET .

3. BEAEFENEE

TR fih fm ek % 3Pl 9 2 720 Il b B AT D 2L &
st LTENLLDIE, MzIE, AMF—FLF
HOBEEETRC 1 (Fig)TH 5. W20l
EE— FEFON, L{fibhsddolk, RILHELR
HEOREY 2> hu— )L LT, REHREY —FIC
ROE—-FTHL. INHDE— FTRINRE, &
BEREE, AV, ANINEE SRS O &, TR
B, AR MOBMBREEDINT X =5 &
AHOWTEIET S 2 &T, o2 L 2 RBOZEE %
i B I EATE B,

LA»L, COFETIE, HBELMHEBILELOD
L XY, REZOBEDOEVHTENEETH
LDT, LDEEE/NSLTHDIL, L0ELD
FInE 2L EET S, 2770, ZoffEe LT,
g A bOWR, BERDWA, £LTFT T
REOfERMEM KL Vo -MEE IR A2 LR 5.

RC1E, HBERBZOEDETIHE) ¥4 TOK
IDEERTCTH B 2%, RULEOWEIZITD ) D EDD
YA TS 5B, TR L ISR 8
WEDREXEEZUNET S5 A4 TORILBEFTH
L. EOERNET A0, Bl CRENR—E R
GELIIICHTZIZE X, B, GERE,
HVRIR, WG, AR OREE Vw72, RC
1 CRIEMRESLEE SNELLDINTA—F %
EBTDUENRL D, Z L TR ORE
FEOAEFEICHET TRV L1225, MESIE
FERERECLE) LT LRHBOEMEZF—IZ
THEZEDHMLL > TLADT, FEMINZXLS
WET v 7OMFETE W L TH LY, NERT
DMENRNBHOEAIE, TVEIRE D, Z0%
L TORGEEFTE LTE, F 48 Vo RIsEk
5T SuperCRC 5% 5.

SuperCRC (I & CTRAMERME % FH I 5 720 D
MM EEBETHID, E—H—FAMLHLT
WRWE ) /BB LB THHLTH 591213,
ZOBEAIA L, 5HEE 2L TEDOT— % OFF

RIBEBATICH T IEB/INT X —4
Table 1 Parameters on heat flow experiment
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