— A IR E53] %) © Vol. 10, No.1, 1984 —

Tl obdz AR B ElE KBEERE WE
g BEAE

BB WA RESRE
WERY - BINTE - BErE Ok - APt

-
HERME 2 Fik
EERAR

i 2 B

&
BE

HX 8

<=2HE=Hm~

7Y
L]

I. #&

BERA obzhE X2 FM RO RS
Mool Bl MM L R % o) FIBie o)
S e EAS S ok e oy £H
el KRS KEGERF BRI KiRo] = ol
Aol #tES BAD 4 ek

Claytons} Clayton'-2- obatztoll &4 AL
MR WK o2 VRol AT 58, 1 B
+ Aol 2 BES »2x ot KeRELo
v BRE %S RS e Al 3 #
& vebd el @ ub ek

R obd el o] ZA mMmE o2 B
HellA PG FEYR ol KRl Fiisl: 58
E im=e] Kifo] Aol vl Ml g B
%7}_ ﬁmql 915}_?, 7, 9, 11, 13)

Kol ARl FR=: KIkE B¥o 8655 A
v 2R KEREOT DR 2 ABS st %
ASe EEEE Kol A H% KRWS M

AEE = Mg Sz K9 ¢ e,
SHE A EEEe FEIE o) Ko ¥l BB
T THEYIRE BARE BRI ASEKRS ®A
L KL AY L] EEEEE S0 FRow epd
T sleh

Rupps} Paffenbarger®®%-o- A8} BRI A8
of FH== BHKBhBIEKRS Jel WA 50
S KRPFAERS W+, RABGE, £hH 2
iR BB, 223 B So) FEMEEE —m
22 SRS RS B BB e o]
TE vhal e}

Merfield™ %-2- gkl sefiol MEIB oA K#hE
RS BR #5922, Engelman™ - @it
b AN BFS Ut Kol AN EE kol
BAESAoty @Esgdom, Cookst Yates™:= 20
BRE Tk obdzhE MK mRHEEI Aol AtbkE
EER o FETR HIS HET ok Yok

KRS BREE BEsls Hkoo s KHER
+ BAZ % A%AY AREES BEstoh BE
4 he] KEEES A= Ttk 3 BRER
BRH KREREES BiEsid Aol HER 8
BEE BT + = M Jkel lewl BHY
< HEFHE S} W8S £8£<, 123 Renihank
* 8l Nixonz} Smithe &5} UES A
AR2e] KBRRES WEsIS 2=, Battistone?
Gronka%® 72|32 Schneider®? - KE FiAsld
KERES MFE )95, Battistone %S 9.8 mg-e
dAfslglon, £V Wy U mu, &, BRAEREPY
KBEEE AlE #&sl el = Grossmanz} Da-
nnenberg® 7} BHE MEHLEER Y g K

Y



HAREES HAEHSES UHB GronkaZ?  Kan-
tor2} Woodcock®) Lenihan®o| Ml #EN 2R
o) KPARBES LG o Aot

oburzre] BH, FTIE L, -BEJU KES oby
9] BrER BAsle KaCERREY 2RENY #
FEESI ) w2} =2A] #Mk& 5 vk Nixonst Ro-
whotham*®-2- o}tz RIS FAT = HEEw
Koz Hehe] R KPEERRES 2 Bm=
v @Sk 9, Cutwright 72 obabzt Brzkhs
A KPRR ) BREBW) & Wit mpge
EhE-S #dsl 9o, Gronka%? Mantylagh
Wright™ = ezl Efd] o2 ZRd KBEER
BES %25 WE #5349

Lllo ERRES £33 EELE FEs olnzt
o BrEKE A= BA R o) wel B
KBRFEST WEsld BHEY= BRE <44

b uh olck.
0. ®EHH 2 Hik

1. RERMH
AER FRY BRMHE ok 2ok

1) obbzt & (#AILAY | Sperical-D ; #yEH,
AA)

2) KEE (AL, BXK)

3) ESHEREER  a EEE, 300, 000r. p. m.

Astron (g, AXK)
b. {3, 5, 000r.p m,
Micromotor (FHit, HA)

4) No.2 round bur (MET.%0t, HA)

5) Evacuator (ZrfHGt, HAK)

6) Handy Sampler CKTHt, HAE) (Figure 2)

7) Membrane Filter (G. A-4, 57 : 0.8um, B
: 37mm  Gelman Co. U.S. A.) (Figure 2)

8) HNO,(#iiEit, AA)

9) Cold Vapor Generator (Model 441 : Instrum-
entation Laboratory, U.S. A.) (Figure 3)

10) Atomic Absorption Spectrophotometer (Model
551 ! Instrumentation Laboratory, U.S. A.)
(Figure 3)

2. BEEAE

7t REIRE

B4 6mm, Zo] 2mmr} Al MEEEHEIP SR
& Wikste] (Figure 1) #8 408 3E-S HIEsLQ
oo HiRN Waxs BEA A WEE 7 kB %

Fig. 1. Schematic diagram of the Stone die with
Amalgam specimen,
Ysks AS Bikar obS BEERte fERo whet
o zh-3 Bk HIRKN Tl B REE 37
1T A 7 AR ABE REK FRiskdct
opgbzro] FuiExl 40fES] AL UBHRIT ol
wreb L{ERfol 10fE4 4 @Bz Jrel oSt
o] BB Ehshich
18 © SR m e ERE A (300, 000r. p. m.) 2ak %
B obd g BEAIA) B
28 L ARG A REEIESIRRE A 2 IR of
TS BRFEA| 7)H 4] evacuatorS  [FHol
AR B
3B L EEEEEEREE A 5,000r. p. m.) 2ub  FoHE
H obd s BrEAIA B
43 KSR A EEE IR A R R o)
TS BrEAZIH A evacuatorE  [FRGol
e ¥
L EEHEER
obk 7+ PR3k No.2 round bur fRr#slgn ol

o e 2 ity
Fig.2. Handy sampler with membrane filter used
to collect mercury vapor,



ol K& 30ml/mingl o= o] Kz He9
A= # 27emellA £ 45°] membrane filter =
BlEsle] #4x ARRERS) obdzt ML F 71 me-
mbrane filteroll RIS Al s}e] o} F ﬁﬂi G
©n o]a] membrane filter= 174 20 2] i
o] W=l = % FEst o BRERTERH-S 308
2 HIpRstsich

Ch skRimt % o4

membrane filter kol LS 3B S beakerol] 4
3. Chromatograph i HNO S 2mg iHNgE £ i
P4 105C = 40530 Insh dAsfstel ol diks
2% EREK 3mlE @hnsle] S5ml 7+ S| A& 1% ol
£ Cold Vapor Generator7} fff#= Atomic Abso-
rption SpectrophotometerE {#MHs}ed, HR-S K
BB, B 3mA, EE 253. 7nm, slit §o] 320um
o] o KEFEE WEst Fhrstadek

Fig.3. Atomic bsorption spectrophotometer with

Cold vapor generator.

Table 1, 2014 o} zro] f&lal iRl 2ot x
fEEl ol ubzH-& lf’f‘)sﬂ 1 il A KEBERS BREE
2 0. 89mg/m?o] §lx, AEIKEL 0 64mg/m®o 24
2 FHEe O 78+0 09mg/m3gi o, EKshE 4)
e AR L2 SIS of w22 b 4] 7] A
evacuatorg {# gt 2 ffellA 9 BEE-S 0. 05mg/
m’, RERE-S 0. 02mg/m* S 24 1 SEHEL 0,035
10, 012mg/m®o| Arf. FE3b JCHE G SRsgE = n)
TR ob g BRAT 3#FdA KHERY RS
H2 0 10mg/m’, KREES 0. 07mg/m’e.2 1 iy
< 0. 08£0. 012mg/m* Qo™ (izkspm A} (Kgld]
sﬁ%ﬁ'l‘?%ﬁii FeIES obH & F?E*I 714 eva-
cuator& {F#H3F 4814 9 BREE-S 0.05mg/m?

Table 1. Mercury vapor levels measured during

amalgam removal. (High speed cutting

instrument, unit; Hg mg/ma)

Group 1 II

Condition Without coolant] With coolant
Sample & evacuator & evacuator

1 0.64 0.05

2 0.88 0.02

3 0.83 0.04

4 0.85 0.03

5 0.68 0.02

6 0.72 0.03

7 0.89 0.05

8 0.65 0.05

9 0.87 0.03

10 0.75 0.03
MeanS.D.* 0.78+0.09 0.035%0.012

S.D.*; Standard Deviation.

Table 2. Mercury vapor levels measured during

amalgam removal. (Low speed cutting

instrument, unit; Hg mg/m®)

Group 1 IV
Condition Without coolant| With coolant
Sample & evacuator & evacuator
1 0.10 0.03
2 0.07 0.03
3 0.10 0.04
4 0.08 0.05
5 0.07 0.03
6 0.07 0.05
7 0.09 0.04
8 0.08 0.03
9 0.07 0.05
10 0.07 0.05
Mean*S.D.* 0.08+0.012 0.0410.009

S.D.*; Standard Deviation.




904
804 0.78
k-
701
560 B3 wathout coolant & evacuator
g [C_T1with coolant & evacuator
5 504 T.L.V.; Threshold limit value
85
g
" Lo
S
30
20
10 3 “0.035 U984 o
........ G S R - o220 gy, (0.05mg/m’ )
o C: im] E} Im| /
G1 G2 G3 ol

Fig.4. Comparison of mean values of Mercury vapor

levels for each group during amalgam removal,
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— ABSTRACT -~

A STUDY OF THE MERCURY VAPOR MEASUREMENT
DURING AMALGAM REMOVAL

Keung Kyun Na, Byung Soon Min, Ho Young Choi, Sang Jin Park

Dept. of Operative Dentistry, Division of Dentistry, Kyung Hee University.

The aim of this study was to examine the influence of the speed of grinding and coolants
on mercury vaporization during amalgam removal,

Forty amalgam filled stone dies were stored at 37°C and 100% relative humidity for 7 days
prior to the beginning of the mercury vapor experiment and were divided into 4 different groups;

In Group I;  Used by high speed without coolant & evacuator during amalgam removal,

In Group II; Used by high speed with coolant X evacuator during amalgam removal.

In Group III; Used by low speed without coolant & evacuator during amalgam removal,

In Group IV; Used by low speed with coolant & evacuator during amalgam removal.

The amalgam specimens were removed in a 30-second time period and mercury vapor was
collected with membrane filter at 27mm from the site of removal and 45 degree above there.

Samples in Group II, IV were removed with coolant spray at a flow rate of 30 ml/min with
high-velosity evacuator.

Mercury vapor collected membrane filter was analysed by Atomic Absorption Spectrophoto-
meter using cold vapor method.

The results were as follows;

1. The mercury vapor levels were obtained all of the Groups.

2.  The mercury vapor levels of the Group II, IV (with coolant & evacuator) were less than that
of the Group I, III (without coolant & evacuator),

3. The highest mercury vapor level recorded during amalgam removal procedure was Group 1
(used by high speed without coolant & evacuator) and its record was 0.78%0.09 mg/ma,
which exceed the T.L.V, by 15 times.

4. The mercury vapor level of the Group IV (used by low speed with coolant & evacuator)
was more than that of the Group II (used by high speed with coolant & evacuator), but its
difference was not significant, statistically. (p > 0.05)
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