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National Institute of Occupational Safety and Health (NIOSH Method 7601)

(Reagents)
(.
2. Nitric acid, cone. (HNQ))
3. Perchloric acid, cone. (HCL04)

4, Hydrofluoric acid,48% (HF)
5. Orthophosphoric acid, 85% (HjP04)
6. Hydrochloric acid (HCL) 110 10%
T Sulfuric acid, 10 N.(HZS04)
H2504555 13
( ) 1

8. Boric acid solution,5%

Boric acid 200 4

0.45 47

9. Molyhdate reagent.
ammonium molybdate tetrahydrate 50
HZ04 50

10. Reducing solution.

101 sodium hisulfite 9 80
10.2 anhydrous sodium sulfite 0.7
0.15 10
101 102
|

11. Silica stock standard, 0.5
250 48% HF 10

400
500

|-amino-2-naphthol-4-sulfonic acid

, 100

500
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(Equipment)

) (Spectrophotometer) 420 80
cuvettes 1

2 MCE ( Mixed Cellulose Ester)

0.45 47 ,ilter funnel , including membrane mount
3
4
b, 40°c
6. (Hotplate) 150 °c
1. beakers 125
8. 0 2025
9 5 100
10. Buret 10

1. beakers 100 1

12

13

14, , boric acid

(Sample preparation)
I} 00102 Beaker  conc.HNOj 3-4 ,
conc.HNQj 2

( PVC conc.HCL042 )
2. 85%HP0425
3 240 °c 8 1

(60-70 °C) 125
4 3 47 110 HCL
b, 4, beaker 150 48% HF 0.5

30



Spectrophotometer
‘ 25
boric acid solution 50
40 °c

molybdate reagent 4
molybdate reagent 20
10,

2-5 reducing solution 1
820
11, (Sample)
(Standard)

1 silico-molybdate
silica stock standard 0.5
012345 6
22,21,20, 19 25
0,051 152253

10N. HZS0420

108

10

420 2
20

(Blank)

012345 6
25,24, 23,

(absorbance®  Si02 )

2 molybdenum blue range

pipet silica stock standard 0.5
100 100
20
. Pipet silica 20
04,2345 6
22,20, 19

! 10.

(absorbance)

silica standard 0.02

012,345 6
25,24, 23,

0, 20,40, 60, 80, 100, 120

Si02 )



Si02( )= Si02Sample( ) - Si02Blank(
%Si02 = conc.Si02( ) X 100
( )
%Si02
PEL for respirable crystalline = 10
silica (quartz) % Si02+ 2
( ) = (
(
() = (
= Qs X(Ps)(Tstd)
Ts  Pstd
Qe = ( )
Ps = ( ) .
Ts = (K) .
Pstd = 760
Tstd = 298 K

)
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1835 +1

1
jonization

X

A ( Mass number )

Z ( Atomic number )

1500
subatomic particles

(Radionuclides) (Radioactivity)



bombard
|someric transition nuclear isomer
isomer
molybdenum-99 ( + mo )
technetium-99m ( ®Tc)  *mo neutrino "ne
n rﬂ'c , Hmﬂ
5] JR— ) A+ Y
%c -—--»\Vc+Y
( Schematics of Radioactive Decay )
™Mo Fhc(82%) "nc
140 MeV e Ru

"Te " 4T
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(Isotopes)

Physical half-life (T,,2

decay
constant ~ (A)

Biological half-life (Th)
biological half-life

Average half-life (Tag
Tavg= 144 XT,2

( hiological radioactive decay)®  decay constant
physical  biological effective decay constant
(Unit)
2 (curie: Ci) (bequerehBq)
3.7 X lo* disintegrations per second (dps)

1
Disintegration per second(dps) ~ Bequerels(Ba)
Curie (Ci) 37X 100 37 GBq
Millicurie (mCi) 37X 107 37 MBy
Microcurie ( £ICi) 37X 104 37 KBy

Nanocurie (nCi) 37X 10 31 By



2
1.Gas-filled detectors
radionuclide dose calibrators activity
2.Scintillation detectors

Anger Scintillation Camera

Nal(Tl)

Liquid scintillation detector

113

Cristal detector

(Gamma Camera)

collimator

PM

position logic circuils

(cathode ray tube:CRT)

0.95-1.25 30-50
spatial resolution
collimator
Collimator
parallel hole collimator
PM
PM
PM
autotuning pulse pileup rejection

Nal(Tl) PM

pulse height analyzer

Nal(T)

0.5-2

(septum)

grease
50-60
) PM

preamplifier, pulse height analyzer ,
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pulse height analyzer

window
window
(monitor)

noise

Poisson distribution

Nal(TI) PM
PM
PM
( )
position logic circuit
X X Y
Z
Z
energy spectrum
scatter radiation
10%-15%
X Y
Noise
Noise
random
Noise
(standard deviation  standard erronCT )
G = /n~

N (count)



w0 G 00 =10
10 counts  Poisson distribution 68% (1 G ) ,
90-100 count 100 count
100 68 90-110 counts
32 100 00
68 00 90-110 counts
100+10 counts 95%
126 100+ 20 counts 80-120 countsll
99% 3G 100 £30
70-130 counts (
2) G X100 sJ'n"X 10
+2%
10,000 counts
2 counts
count 68%
100 10 +10.0
10,000 100 1.0
100,000 +317 0.3



1
2
3
4
(small opacity)
(Profusion)
0- 00 01

Category 1 10 11 12
Category2 211 272 23
Category 3 32 33 3+

RU RM RL
LU LM LL

ILO 1980

2537
Profusion
(round)Il (irregular) 1
0 1
1
(normal marking)
2

(normal marking®

(normal marking)

() ()



(round) op afg thr

(iregular) [t |

r

pls pit plu plg pf
Ir

a/s gt glu g/gq
(s tft rlu rlg rr
slp sfq sir st/
th tly th tls tl
Ioulg ulr | 1t

ABC A

10-50

(large opacity)

(chest wall) R L

1ns

15
153
310
15
15-3
3-10
10
50
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abc a
5 .
b
5-10 .
C
10 .
(face on) YON( )
bronchovascular marking
abc
Y N
R)
L)
v N
costophrenic angle R L
R L)
R
R
123 1
20
2
20-100 .
3

100 .



hu
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ef
em
6

pX
P

tb
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(bullag)

(cor pulmonale)
(cavity)

(effusion)
(emphysema)
(eqg shell calcification)

(fractured rib)

(honeycomb)
(ill-defined diaphragm)
(ill-defined heart outline)
(kerley line)

(interiobar fissure)
(rheumatoid

pneumoconiosis)
(tuberculosis)



5
2
|ILO (International Classification of Radiographs
of Pneumoconiosis 1980) 11 small round nodular lesion
fibrosis
hilar node
3

(‘impairment )



Vil

L
2
PA (Postero-Anterior)
3 Spirometer
(ventilatory function)
spirometer 2
31 (forced vital capacity)
32 1 (forced

expiratory volume in one second, FEV/)

Lam  Crapo  Knudson

41 complete hlood count

42

43 arterial blood
gases analysis, diffusion capacity, 6-minute exercise test
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1-9
80
10-29
FVC
60-79
30-49
1,600
FVC
51-59
50
90
FVC

50



Patty,F.A.ed. 1958,

Uses

Abrasives
In scouring and polishing soaps and powders

In sandpaper*
In sand-hlast work
Metal buffing,burnishing and polishing

For sawing and polishing marble, granite etc.

As whetstones, grindstones,buhrstones,
pulpstones,oilstones,tc.

Tube-mill lining

Lithographers’ graining sand

Tube-mill grinding pebbles

In tooth powder and pastes

Wood polishing and finishing

Refractories

In making silica fire crick and other
refractories

Types

Quartz,quartzite, flint,chert,sandstone,sand,
tripoli and diatomaceous earth; all in
finely ground state

Quartz,quartzite, flint,sandstone and sand;
coarsely ground and closely sized

Quartz,quartzite,sandstone and sand,crushed
into sharp angular grains uniform in size

Ground tripoli and other forms of ground
silica

Sharp,clean sand graded into various sizes

Massive sandstone from very fine- to
moclerately coarse-grained

Chert flint and quartzite in dense,solid blocks

Medium to fine sand or rather coarsely
ground silica and tripoli

Rounded flint pebbles

Various forms of pure silica finely ground

All form of silica ground to medium fineness

Fairly pure quartzite known as gannister;not
less than 97 per cent Si02 nor more than
0.40 per cent alkalies,tightly interlocking
grains desired



Uses

Metallurgy

In making silicon, ferrosilicon and silicon
alloys of other metals,such as copper

As a flux in smelting basic ores

Foundry-mold wash

Foundry parting sand

Chemical industries

As a lining for acid towers
As a filtering medium

In the manufacture of sodium silicate

In the manufacture of carborundum
Paint
As an inert extender

Mineral fillers
As a wood filler

In fertilizers
In insecticides
As a filler in rubber,hard rubber,pressed
and molded goods,phonograph records,gtc.
In road asphalt surfacing mixtures

124

Types

Moderately pure sand,massive crystalline
(uartz,sandstone,quartzite or chert

Massive quartz and quartzite
Ground sandstone,quartz and tripoli
Fine sand and ground tripoli

Massive quartz or quartzite

Massive diatomaceous earth and tripoli,sand,
finely granular quartz or quartzite finely
ground tripoli,diatomaceous earth and
other forms of silica

Pure pulverized quartz sand,pure tripoli and
diatomaceous earth

Pure quartz sand

Finely ground crystalline quartz,quartzite and
flint,also finely ground sandstone,sand and
tripoli

Finely ground crystalline quartz,quartzite,
flint,tripoli and other types of ground
silica

Finely ground silica of all types



Uses

Ceramics
In the pottery industry as an ingredient of
bodies and glazes

In the manufacture of ordinary glass

In the manufacture of fused-quartz chemical
apparatus,such as tubes,crucibles and
dishes

Decorative materials

In the manufacture of gems,crystal balls, table
tops, vases,statuies,efc.

Insulation

Heat insulation for pipes,boilers,furnaces,
kilns,etc.

Sound insulation in walls,between floors, etc.

Structural materials
Sand-lime brick

Onptical quartz
For the manufacture of lenses and
accessories for optical apparatus

* Many such papers use artificial abrasives today
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Types

Flint,tripoli and chert,and other amorphous
silica preferred:also all other form of very
pure silica,all finely ground

Pure quartz sand

Very pure massive quartz preferred

Rock crystal,amethyst,rose quartzcitrine
quartz,smoky quartz,chrysoprase, agete,
chalcedony,opal,onyx sardonyx jasper,etc.

Massive and ground diatomaceous earth

Massive and ground diatomaceous earth

Moderately pure,sharp,angular sand,preferably
finer than 20-mesh, together with a small
percentage of finely pulverized silica

Clear colorless,flawless rock crystal or
massive crystallized quartz
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