(
, 2531) (Vapours)
200°C
(
, 2538)
L
Alexander Mikhailovich Bulerove
.. 1859 9 Hofmann  August Wilhelm
Pt
.. 1983 50,000
1
Zn,Crd3 02
CO + H2----memeem- ) CHOH - ) CHD +HD .. ()
300-400°C

275-300 atm



Cu-Ag
CHJOH + Air ----msemeea ) CHD + H2 . (2)
300-600°C
Fe,Mo or Ni
CHJOH + h 02 --rmeemm > CHD + HX . (3)
350-450°C

CAS registry number
RTECS registry number
UN' number

EC number

DOT Designation
I[UPAC name
Common synonyms

Common names for solution
of formaldehyde
Incompatibilities

D [HCHO]

.o
-00-0

LP 8925000

1198,2209,2213

605-001-01 (solution 5% to < 25%)

605-001-02 (solution 1% to < 5%)

605-001-005 (Solution > 25%)

Combustible liquid

Methanal

formaldehyde, methanal, methylene

oxide, oxymethylene, methylaldehyde,

oxomethane

Formalin, Formol
Strong oxidizers, strong alkalies,
acids; phenols; urea



2.1

MAGNUS - MTD

JARNIA SANERING
SVATSKA

OHLSSONS SANERING
SVATSKA

RADAR SANERING
SVATSKA

AGUA - KEM
KONCENTRAT
WEIBULLS
KRUSBARSFORMALIN

(9/m3

ECONOMIC LABORATORY
INC.

IEN VILLADSENS
FABRIKER

AIS

KEMANORD AB.

LINDE SG.

WEI BULL SB, .,

, 2531,

(0

(vol %

n-octanol / water partition coefficient (log Pox
specific reaction rate (k) with OH radical (k OH)

37-50 (
21

30.03

1.04

-118

-19.02

1-13

87-910

1

1510 8 3/ mol



Distribution water/air : Henry constant (H) 0.02 Pa-m / mol
1013 kPa -19°
52.6 kPa -33°c

31% (methanol free) 85°C
15% (methanol free) 50°c
(auto-ignition temp.) 430°c

41
411
412
413
414
415
4.1.6

4.2
42.1
422 !

423

424
42.5



43

431
432
433

250-500
(

0.012

0.02 ppm)

18-27

10

(anatomical specimens)

100
(0.008 ppm)

10
0.035

100

21
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2.1

6.1
LD3 (rat)

385 £ 28.72 LD (mice)
424 £34.13

2-3




6.2

100

129

5. 78
1 2539)

6.2.1

129

46

5-20

12

2 - 50
(pathology)
5%
40
218
(carbamide-formaldehyde)
5 (13.33 ppm)

25 - 40

(3.33 - 52 ppm)U' (



6.2.2

(

1
2,
3.
4,
1 ppm
2-3 ppm
4-5 ppm
10 ppm
10-20 ppm
50 - 100 ppm

5-10 )

(Sensitization)

10-30

13



6.2.3

6.2.4

5 ppm

2.3

14

TLV (Threshold Limit Value)
TLV

2534)

Gupta,Ulsamer,Preuss

2.2



22

/

0.01 5 Schuck et al. (1966)
0.06-0.07 (Odor  Wahren (1980)
threshold) Melekhina (1964)
Feldman and
Bonashevskaya (1971)
0.08 Melekhina (1964)
(optical chronaxy
threshold)
0.1 15 Bokina étal. (1976)
01 k ! Melekhina (1964)
0.24 1 Rader (1974)

0.3 5 Anderson (1979)



22 ()

0.4

0.67

10

10

10

10

10

90

10

(rat)
(rat)

(rat)

RE

EEG

Amdur (1959)

Kane and Alarie (1977)
Bonashevskaya (1973)

Feldman and
Bonashevskaya (1971)
Feldman and
Bonashevskaya (1971)

Sgibnev (1968)



22 ()

10

10

17

2.0

10 2

10-15
mating

(rat)

(rat)

alpha rhythm

Misiakiewicz et al.
(1977)

Gofmekler et al.
(1968)

Melekhina (1964)

Ostapo vich (1975)



22 ()

24

4.6

5.0

5.0

5
18
90 (rat)
/ 1-19

(rat)

(rat)

15

Swenberg et .(1980)

Coon et al. (1970)

Sheveleva(1971)

Wiley (1908)



0.2

22 ()

19

50

588.0

)5
24
10
3
35
4

(rat)
(mice)

(mouse)

(mouse)

(rat)

LR

)

CUT (1982)

Salem and Cullumbine
(1960)

Horton et al. (1963)

Nagomyi et al. (1979)
Horsfall (1934)



22 ()

3.1 3

3.7
challenge

: Gupta K.C.,Ulsamer A.G. and Preuss p.w.,1982

Marzulli and Maibach
45 - 78% (1974)



2.3

0.01-12

0.02-5.0

0.1-6.7

0.36-3.3

CPSC (1980)

Woodbury (1979);

Breysse (1977);

Sardinas et al. (1979);
Garry et al. (1980);

Harris et al. (1981)
Kerfoot and Mooney (1975)

Shipkowitz (1968)

N)

BoiBUtiHftwmuir



23 ()

0.15-0.55

10

1.1-19

1133

10 )

Boume et al. (1959)

Yefremov (1970)

Morrill (1961)

BIejer et al. (1966)

Schoenberg and Mitchell (1975)



23 ()

15-4.6 Shumilina (1971)

0.2 -30 ; Horsfall (1934);
Jordan et al. (1979);
Rudner et al. (1975);
Hendrick and Lane (1977);
Alanko et al. (1977)

:Gupta K.C.,Ulsamer A.G. and Preuss p.w.,1982



24

24

Chromotropic
acid :NIOSH
3500
Paraosaniline
(original)
Paraosaniline
(modified)
Paraosaniline
(TGM-555)
MBTH
Acetylacetone

spectrophotmetric

Acetylacetone
fluorimetric

2,4-DNPH
agueous ethanol

2,4-DNPH

adsorbent

midget
impinger

midget
impinger
midget
impinger
continuous

ahsorber

midget impinger

midget
impinger

midget
impinger
adsorbent tube

spectrophotometry

spectrophotometry

spectrophotometry

colorimetric

spectrophotometry

spectrophotometry

fluorimetry

HPLC

HPLC

24

phenol, other
organic
substances
sulfur dioxide

sulfur dioxide

sulfur dioxide

other aldehydes,
amines, Sulfur
dioxide
other aldehydes,
amines, Sulfur
dioxide



24 ()

NIOSH 3501

OSHA acidic
hydrazine
NIOSH 2502

MIRAN Draeger

Passive monitor
M
DuPont

Air Quality
Research
Envirotech

WHO , 1989,

Dinitrophenylhydrazines
LICHROSORB RP-18
C,-Cb

ppm

midget
impinger
midget
impinger
reactive
adsorbent
continuous
reactive
adsorbent
reactive
adsorbent
reactive
adsorbent
reactive
adsorbent
moist adsorhent

HPLC

ACN/WATER

ppb

polarography

polarography

gas chromatography

infrared visual

spectrophotometry
(CA)
spectrophotometry
(CA)
spectrophotometry
(CA)
spectrophotometry
(PUR)

other aldehydes

acetaldehyde

multiple

other aldehydes

Kuwata,Uebori,|l  Yamasaki (1979)
24 -

Reversed Phase

HPLC

25



FungU  Grosijean(1981)

24- Dinitrophenylhydrazone” HPLC
2,4 -Dimtrophenylhydrazonel HPLC
Internal Standards uv Detector
C-c4 1
10

Kuwata,Uebori,Yamasakil ~ Kuge(1983)
SEP-PAK € B(SP) Cartridge

SP Cartridge Imprenated
HPLC

ppb ppm

T0-5
HPLC

26

socratic

DNPmn
c- c4

Midget Impinger Sampling Train 2M HCI 10

0.05% 2,4-Dinitrophenylhydrazine (DNPH) Reagent

DNPH Reagent DNPH
HPLC Solid Sorbent IP-6A
T0-5 Coated Adsorbent Impinger ( )

(Winberry,et al., 1993)

DNPH - Coated Cartridges
(Winberry.et al., 1990

Lipari and Swarm, 1982)

360



21

r'‘cor + nhhhchfnod? --mmmm b (nodkdhthn=crr' + hd
carbonyl group 2,4 -dinitrophenylhydrazine DNPH-derivative water
(aldehyde and ketones)  (DNPH)

R r' ()
( ) (Addition Reaction)
( 1 2535)
2 1) active
IP-6A
2)  passive |P-68B
3 10
(Winberry.et al.,1993) Gavin, Crump ~ Brown(1995)

active 2 1) Impinger Method

DNPH
HPLC  2) Cartridge Method” Waters SEP-PAK DNPH Silica Cartridges
DNPH Coated Cartridge Cartridge
DNPH
(ACN) HPLC (Gavin, Crump  Brown, 1995)

Gavin,Crumpll - Brown(1995)
SEP-PAK  Cartridges DNPH
Impingers active



28

8.
OSHA  (Occupational ~Safety and Health Administration)
(TWA) 0.84 (10.56
ppm) (STEL) 15 2.4
( 16 ppm) (TLV)
0.75 ppm

(IDLH) 75 ppm

NIOSH (National Institute for Occupational Safety and Health)

(TWA) 0.024
(10.016 ppm) (STEL) 15
0.15 (0.1 ppm)
ACGIH (TWA)
137 (0.91 ppm)
(STEL) 15 (Marshall Sittig, 1994 3M Respirator Selection Guide,
1995)
0.5
(0.33 ppm)
(Maximum  single) 0.035 (10.02 ppm)
0.012 (0.008

ppm) (IRPTC, 1982)



29

() 30 2520

30 10 ( 2532)

9.1

(" Inberry, et a1, 1993)

(Crump Gardiner, 1989)

Andersen et a1.(1975) Chipboard
Chipboard
10% ( C)1
(water content)  Chipboard (water content)
Chipboard Andersen et
a 1i 1975) 10% (5%r.h.) L

Vander Wal (1982)

Chipboard (temporary school)
50-56%
06 h1 2 640
(053 ppm) 225

750 (10.63 ppm) 25



1100
ppm)
1°c
et (1975)
9.2
50%
1100
60 h'l
(010 ppm)
(Haarlem)
860 ( 0.72 ppm)
0.2 h'l 1
860 (0.72 ppm)

2 h'1(Vander Wal, 1982)

10.

30

(1092
11% ( C)1
Andersen

25
06 h'1
(092 ppm)
125



3l



1-A

2533)

32
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