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Why did non-oral occupational methanol poisoning occur in
South Korea in the 21st century?

Geuntak Lee' - Sangyun Lee? - Hyeyoung Park? - Taesun Kang"

'Department of Environmental and Safety Engineering, Ajou University
Solidarity for Worker’s Health

ABSTRACT

o 12 & o hu AN

Objectives: Six cases of non-oral occupational methanol poisoning were found in mobile phone parts manufacturers in South
Korea during the period from 22 January 2016 to 5 October 2016. We conducted this study to determine the cause of the accident
including social environment factor.

Methods: We interviewed the cases. Based on that, we described this poisoning accident narratively and arranged the evolution of
the accident in chronological order. We used the Haddon matrix method to investigate the cause of the accident.

Results: It was found that six cases were all dispatched workers who were under poor working condition including working time
exceeded 12 hours a day, not given basic occupational health and safety information etc. Occupational disease associated with
dispatched work was difficult to be reported. 2 cases were not able to identify the cause of the disease within one year.
Conclusions: In short, the direct cause of the poisoning accident was that workers were exposed to high concentration of
methanol(over 1,000 ppm). One of the main fundamental cause is that dispatched worker is rampant in the supply chain of mobile
phone production. To protect dispatched workers, appropriate occupational safety health measures are needed urgently.

Key words: occupational disease, non-oral methanol poisoning, CNC cutting dispatched worker, mobile phone parts

manufacturers
LN B < WS 3718 SUsHAY mies AFo] 1
LEEHUA dojubes A7 gk A3 P
Heke2 P BT AR dAR S5 BTt 3 2= AzAU wEe 27] Feoju nRE
% Bujel & Aof ot HAAAE A HE e A=Y aYE e dele B4
YIS =50l ARRA R 47 ofFo) vt kil Brs A ok wghEo] s ERE =3
= ESUCB|E, oM EAL S8 AAkSh=HE 20 L 9, 55712 ety Eb] Agown
v 4, A, E2kAE, 3, |7, AsA 9 A 4 Qi Ak =EE A EAAH 52
ol ast JRoR zgHch Aty o g Wol| o] %= ITHWHO, 1996).
FTEALE ZR mhpA A BAYSEAITE AR Aol A A E7HA] e o 9% AW AR

*Corresponding author: Taesun Kang, Tel: 010-9947-7815, E-mail: hsekang@ajou.ac.k

Department of Environmental and Safety Engineering, Ajou University, 206 Worldcup-ro, Yeongtong-Gu, Suwon, 443-749
Received: September 5, 2017, Revised: September 18, 2017, Accepted: September 21, 2017

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial

License(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in

any medium, provided the original work is properly cited.

149



150 O|2Ef- 0|42 - HslQ - ZEfA

ot oI

ks

Aoy mE 1960d ] o] ) Aol 19119
ujselq 39 HE WFE YR vk 2l s
L5A7E s vEgE F7IEYeR AYel Bt
(Tyson HH, 1912; NIOSH, 1992)= X 119} Hgh-&-0]
30-40% A2 UERMEZAE FHIold =54
7 A ARAY RO A TE HEo] UA|
Z o7 1%%(1,200~8,300ppm) S+ =ZE|
Qazel Aol gk AEsl  ARolch
(Humperdinck, 1941; NIOSH, 1992). ACGIH= &t
Zo gk 8AIRE AZH7HS Bt GH(TLV-TWA)S o]#]
1948 3 Suel 71y 22200 ppmo =
WAL 1976 d0= 250ppme] TAZF k=ET|E
(STEL)Z A178 - Augych vl At nd A4
(NIOSH)-> 1994 we-&9] 719 tjv 5 =(IDLH)E
6,000 ppm o2 F1F K Richard K et al, 2009).
19609 o] Ao = w9 =E]la 1 Folle ARI7F
A Qe HEE Y F=ol ot AAkart
2016 Rh=rollA 67io] WARTE A2 HHE 2-3
5o wghE aitEol 2 ppme] HEE F7]of =
SEIL o FAo] Uetd=A & 71e3d d%
A #/IF A= ou] o] FojHTKChoi et al,
2017; Ryu et al, 2017; Kim & Ryu, 2016). 11-&%
5 AT A 2AME S8l SehAcE Ay
7182, AdeEE S5 W Sl A, =2
FHEARGTE AL} & vAFY F AR
Hai(o]sl ARRE) 9k o] & - APHEAE &

et

e AW @ 4 | B AAAHeRE A
b iR Ak o) AF @A ofel Wel w3
A5 @7 HedEAel dE e A of d
AL Bl =EASe] ofwl e ANT UL

| glael 3 1 AL ofudt A o g F
Aoz sofsth 747 ARA A, AYE A
A QY e AXEA $e) Ae] TAY
o A 2918 Heol Abmrh WA of
Qo] QUQHeA] £AFS] Ua Aofdith. TA Ao )
He WS 9o FeolBo| oW HRE FrjE
BE AZQA] HANI, oW HAANA A%
A, of| TR FAS

http://www.kiha.kr

W g Qe whE Al oukS 9J8 a3t Au
o]7] wj&o|ct. o] WMol HAdiAl AHLS st
= Ak mdo] ubd ghAote Ak Aojtk

¥ Zura Aba

E(multiple factor theory)o] T A3t =gl
Atk ohRIES w2 99, 22 S &= H
F8ote] ALY FAIA A EA0] 7hHssH] wiiE
O|ti(Toft Y et al, 2012). o] AFoA L2]&= wek
Argabde] H3 o @ AAA AHS =
SAE §99 AT o] 98 2R gl
uF b A7 2918 Hop Alzle] FAH
4 snx g,

fr M2

E RE CNCHRARINA
SO A e FRAAS Al 7
o= ALAsto] Ae] Yol A mge.

WA A BEARS B w54 gy e
8L T AL BT AAE AR
AT AE P} AT So] 2w
7k AR R o) AR ojsfekir

2orlrr £2

oo rE it o
X
o
peei)
T
o,
,
3
2
s
"
il
Y
)
1A

]

e A
. o] AFtolA= AAAHA e Mi(rapport)E FA
Zs7HlA AEFE EA o] APl AAA A
of th7p7tazl skelet Qe ol & =5AE
A2 AA JAFsHA H 2 EE =FAEo]
Ha Ao off WIS AL, AR} of
A ol dsi AsHdEE skelct ol
8 AdHF W8S 1= A
=3t
Axt, 716k A w7 e
2 7HA] AMdES TRl
2 2 (Haddon matrix)o]|

0|

AN p
:,N:
i)
N

=2
= o
rr

SRC R S o)
u)
o
Ir

i<}
fo
ot

BIrl oo 2 O px o Lo4r EL ofw
B

ol
[o
A1

R Ho
i o

2
>

[
E_ﬂlm
Ehi

w1
ox oy

koo
_O|L
£
ol
o
)
m 2

o
el
Rl ofn
ne o
i)
ro
o
ol
ri
=2

Journal of Korean Society of Occupational and Environmental Hygiene, 2017: 27(3): 149-162



off 21M17]

2 gsto] Yol FRBIA sHE o st o
EujEYAE 3o Ak Yol 47H1 = AR a9l
27714 29, B84 29, A 298 W)
2813 GFolle ALY AR ARTL o), Ak, Ab
3 0|% B 3t RS Erk 7 89150] AL o],
Ap3, AT o)) Zk A7) ofEA Apmel felo]
HQAL H8E A19EA Hebale Aot 0§ 5
o 2 99, 42 99, Tal7t A el 5 rheat
91 ot wof =8d 4= lth(Haddon, 1970).

=
N
B
e
H
[l

HE CONC 7 Al wighs
ZF 6vg o] Lo, W, & AFY
4 e dRE FYgt ot
T FOE BES CNCHAY|Z 7Hgahe Aol
A CNC dap7] 24& dddlch & =eAs2

= £ ol a2
of &4 FHlE FEAAQ] H-E8ENG, YNH I,
BKH|Z 5ol 7hA L3tk 4% 7172 FAE 5Y
e dAE s @EME} Table 104 | =
ZHcase) HE VG -FH HES FE5F0] HY

B3 ALFOIM BIEHE S5 AT ADJL ZYHSI? 151

SAlolth 3H wmEASL BHo] QA Azte
+ HEE 22 A 1 7Y whe] g leF R
AAoR o kEAR B

2 H o
R

OH

2. A4 A

Table 24= AbAS] AAE AHEAHR elE A
otk B wEAS6L ofe] WAL APo 2
3 UAe FohhA Ttk e AT U
Aol BEY WFo| Yt FEFYUE A

& 27U o4lain o et omslel By
ool oflel 4= glgith BHl wBAHE nHREA
ARE $2 Hshol ot o3l HYar st

B Qe WY SFUR R AYIA E T
o] HAWA W] Aol WAs|o ol 2et. sy
e Aedaiolstuzl A8E 2 od=A ghot
A Aol e AmiAe] 943 T
T A% AUS 8T £ AE YA Aoked 3
a7 oletate] @2 sk 291717 eick B
Aol Ao e AuA 234 ol 2
A golo] FAHT, BE BAYFA DgF
05 el $AGE HEAG, gLEY &
AR 2 ln%XH, o AE S U
2R WEE F550 FAS I

ol

_|01|

_&

Table 1. Subject cases with non-oral occupational methanol poisoning during aluminum CNC cutting

Last name of Case + User employer

Labor supply o . W o employment

First hospital visit date

(No. of case”) Age Gender (location) agency (Report to MOEL¥ )
Sep 21, 2015
(CI;eel) 27 F (EN gecrlf) Nuri Job ~ Jan 16, 2016 (ﬁﬁ ;g ;g}g)
se ucheo (3 Months 27 days) >
Sep 02, 2015
uri Jo ~ Jan 22,
Smw o w o I e WA mmae
(4 Months 20 days) ’
Yang 25 M Deokyong ENG Dream N%egc 2326 22001155 Dec 30, 2015
(Case3) (Bucheon) Outsourcing @3 Dz;ys) (Jan 28, 2016)
Feb 11, 2016
Lee BK Tech . ’ Feb 17, 2016.
(Cased) 28 F (Incheony ~ Seul Solution  ~F g’ 1;2;82)016 (Feb 22, 2016)
. Jan 13, 2015
(CKlms) 27 M De?]lgy(’;‘g f)NG Plan HR ~ Feb 02, 2015 fgbtolz’ 2281165)'
ase ucheo (21 Days) ct 1,
Jeon 33 M BK Tech Daesung ~Sj£n111’6 23(;56 Jan 16, 2016.
(Case6) (Incheon) Company ’ (Oct 5, 2016)

(4 Months 5 days)

" No. of the cases is the order which was reported to the Ministry of Employment and Labor, '

Ministry of Employment and Labor
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Table 2. A chronology of methanol poisoning accident during aluminum CNC cutting

Date

Contents

Jan 13, 2015
Feb 02, 2015

Sep 02, 2015
Sep 11, 2015
Sep 21, 2015
Dec 22, 2015
Dec 30, 2015

Jan 15, 2016

Jan 15, 2016

Jan 16, 2016

Jan 22, 2016

Jan 22, 2016

Jan 22, 2016

Jan 25, 2016

Jan 28, 2016

Feb 01, 2016
Feb 05, 2016

Feb 11, 2016
Feb 11, 2016
Feb 17, 2016

Feb 22, 2016

Oct 01, 2016

Oct 05, 2016

CaseS(male, 27) work in the Deokyong ENG through the labor supply agency(Jan 13, 2015~Feb 02, 2015)
Case5(male, 27) went to Bucheon Daniel Hospital for symptoms of dyspnea and blurred vision. No abnormal were
findings found in the ophthalmology department of Bucheon St. Mary's Hospital. After that, Visit to Yeouido St.
Mary's Hospital

Case2(male, 27) worked in YN Tech through the labor supply agency(Sep 02, 2015~Jan 22, 2016)

Case6(male, 33) worked in BK Tech through the labor supply agency(Sep 11, 2015~Jan 16, 2016)
Casel(female, 27) worked in YN Tech through the labor supply agency(Sep 21, 2015~Jan 16, 2016)
Case3(male, 25) worked in Deokyong Tech through the labor supply agency(Dec 22, 2015~Dec 30, 2015)
Case3(male, 25) vomited in the company(Deokyong ENG) just before 6:00 am. At 9:00 am, vomited again at home.
After 18:00, a colleague wakes him but could not get up. After visiting Wonkwang University Sanbon Hospital, he
was transferred to Emergency Department in Suwon Ajou University Hospital and treated by emergency department
specialist under ‘the suspicion of toxic effect of methanol’, ‘toxic encephalopathy’.

Casel(female, 27) who worked at YN Tech once vomited before to work at 21 pm. She went to the company and
went to Bucheon Daesung Hospital for blood tests. But the cause was not found

Case6(male, 33) who worked at BK Tech felt cold as if their eyes were sore and body was cold. After early leaving
work at the company, fell down in his own bathroom. He was transferred to Gil Hospital emergency room and then
was diagnosed with optic neuropathy

Casel(female, 27) woke up from sleep, had no eyesight and difficulty breathing. She was transferred to the emergency
room in Ewha Womans University Mokdong Hospital and recieved intensive care such as hemodialysis. She was
diagnosed with binocular optic neuritis as a result of eye examination

Check up symptom and urinary methanol concentration of Casel(female, 27), interview of family and Casel(female,
27) was conducted by Professor Kim Hyun-joo(Department of Occupational Environment Medicine) at Ewha Womans
University Mokdong Hospital. As a result, it was judged to be blindness due to occupational methanol poisoning,
and the occupational disease was reported to MOEL

MOEL, Jungbu Regional Employment and Labor Office Bucheon Subprefectural Office investigated YN Tech. And
MOEL ordered YN Tech to stop work at CNC process partially and health diagnosis

Case2(male, 27) who in YN Tech went to Daesung Hospital because he couldn’t see after working. After that, he
went to St. Mary's Hospital with an ophthalmologist and underwent various tests and was hospitalized that night.
Case2(male, 27) became convinced that he was methanol poisoning by talking with the director of the labor supply
agency. After he was told by attending physician, he was ignored. After that, he was diagnosed with methanol poisoning
after talking with Professor Kim Hyun-joo of Ewha Womans University Mokdong Hospital and started treatment

MOEL conducted a supervision of the same kind of industry in Bucheon, where the company was involved in methanol
accidents(8 companies, conducted for 5 days). Five of companies were given a temporary medical examination

The certified public labor attorney of Case3(male, 25) requested industrial accident compensation to Korea Workers’
Compensation & Welfare Service as overwork rather than poisoning methanol. In the process, the staff of Korea
Workers' Compensation & Welfare Service, which reviewed the related documents such as opinions, reported to Bucheon
Subprefectural Office according to suspicion of poisoning due to occupational exposure to methanol and the related
occupational disease monitoring system(The cause is revealed within a month)

MOEL conducted a nationwide investigated on 3,117 methanol-handling workplace nationwide(Feb 01, 2016~Mar
10, 2016)

Solidarity Worker's Health issued a statement on blindness workers caused by methanol poisoning and gave information
to the press(Pressian, SBS evening broadcasting, etc.)

MOEL announced a press release about the blindness of methanol poisoning

Cased(female, 28) worked in BK Tech through the labor supply agency(Feb 11, 2016~Feb 16, 2016)
Cased(female, 28) couldn’t see the road on their way to work, and felt disgusting even during her breaks. After eating
the rice and leaving early at around 2 ~ 3 am, fell asleep at home and couldn’t wake up, so she transported to the
hospital emergency room

The family of Cased(female, 28) claimed that suspected of occupational methanol poisoning to the attending physician.
The attending physician contacted the Occupational Safety and Health Research Institute for urine analysis. And reported
to MOEL in accordance with the relevant agency occupational disease monitoring system

Case5(male, 27) who worked at Deokyong ENG was reported to Solidarity Worker's Health(Disease occurrence date
Feb 02, 2015)

Case6(male, 33) who worked at BK Tech was reported to Solidarity Worker's Health(Disease occurrence date Jan
16, 2016)

http://www.kiha.kr
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Table 3. Accident analysis of non-oral occupational methanol poisoning using Haddon matrix exposure to methanol

Division Host Agent Physical environment Social environment
Dispatched worker in poor Development of volatile The user employers Characteristic of the mobile phone
condition ethanol using CNC placed several CNC market, which has very large
(Illegal worker dispatch) cutting oil machines in a small space fluctuations in production volume

(For precision processing
Methanol toxicity, of aluminum materials) Even if local exhaust The safety and health support of
suitable protective ventilation system is mobile phone manufacturing large
equipment, Domestic companies use installed, it didn't work  enterprises is usually given to
safety and health more toxic methanol of contractor or subcontractor not to all
information wasn’t CNC machining coolant Lack of overall of supply chain
received instead of ethanol ventilation, such as

windows The user employer have been used a

Labor human rights The user employer small number of management
education such as labor  removed the airtight The user employer personnel and a large number of
law was not received cover of the CNC doesn’t perform risk dispatched workers to work for a long

processing machine and assessment such as time

Prelnjured | phtensive part-time job  methanol was splashed  workplace environment  (Illegal worker dispatch, violation of
preference trend that into the workplace measurement statutory labor hours)
guarantees high income
for a short period of time The user employer does’t The user employer isn’t covered by the
in the difficulty of youth have safety driving industrial accident compensation
employment instructions such as the insurance and is excluded from all

practice of blowing off safety and health supervision
residual chips and
methanol with air gun Supervisory authorities' lukewarm
oversight on labor time and worker
dispatch
Domestic education system neglecting
human rights education such as labor
law
No Methanol poisoning  Excessive use of Workload congestion for Mobile phone model change cycle is
Information methanol (at specific time) a short period of time shortened and mobile phone demand is
concentrated in a short period when
Respiratory exposure to  Natural drying parts in  Due to the winter season, the model is changed
high concentrations of workplace where the window is closed and
methanol (> 1000 ppm) methanol doesn’t dry out not flowing so bad The time of model change of mobile
due to increased ventilation phone is the time when illegal worker
Exposure to methanol production dispatch and overtime work is

Injured | without adequate Doesn’t working even if prevalent. Absence of the planning and
protection such as safety High concentrations of local exhaust is installed supervision program of labor
gloves methanol dispersing in authorities in response to these

the workplace Rapid methanol vulnerable periods
Fatigue accumulation due exhaustion keeps high
to long working hours concentration methanol in The user employers weren’t able to
the workplace hear safety and health advice from
Decreased physical supervisory authorities and from any
strength due to night work upstream supply line
http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2017: 27(3): 149-162
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Division

Host

Agent

Physical environment

Social environment

Misdiagnosed the
symptoms of methanol
poisoning as a transient
disability due to overwork
and went to the hospital

The combination of
methanol + CNC is the
key to the accident.
However, the oversight
of supervisory authorities

There are practices that
depend on the material
safety data of the
employer when
measuring the working

Mobile phone manufacturing large
enterprises don’t establish
management policies that take into
consideration the safety and health of
secondary subcontractors

late focusing only on the
methanol handling
No information about
doubts of occupational resources
diseases and procedures of
application for medical

care benefits

Post-Injured
Methanol poisoning

symptoms of dispatched

workplace is a waste of

environment
measurement, so that Inadequate medical system-based
methanol can’t be occupational disease surveillance
measured system and practices that doctors don’t
consider occupational relevance of
Special health disease
examination may also not
be measured because they There is no official labor record of the
are based on the working dispatched worker, so compensation

environment depend on statements and testimony

worker are regarded as measurement

personal diseases without MOEL performs administrative

their colleagues or user actions for the industrial accident

employer knowing insurance workplace. Therefore, it is

difficult to supervise the workplace

The investigation was

delayed because the MOEL usually focused on criminal

dispatched worker didn’t investigation rather than investigate

know the name of the overall potential causes. So lessons

workplace he worked for from accident were very few.
Tohe wEE, 1 BAQ AMTANA HE S ¢l 2 Bol= AR Tk ol TS oF Bz
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Mekge] e B4 5 dRAd ARs AT ¢ webs ofxAe ofe@d el Aot
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