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PANH GIA HOAT PONG CUA CAC MAY LAM SACH
KHONG KHI THEO PHUONG PHAP ION HOA

Ha Xuén Giap!, Lé Viét Anh!
TOM TAT

Cdc mdy ion héa khéng khi ¢6 xu huwéng dwoc sir dung ngay cang nhiéu vi cé thé logi
bo cac khi doc hai va hd}) thu cac hat lo lung trong khong khi, ddc biét la cdc logi vi khudn va
vi rit. Bdo cdo nay nghién ciru ban chdt va nguyén Iy hoat dong ciia mét sé logi mdy ion héa
khéng khi va thao ludn vé tmg dung ciia chiing trong méi trieong trong nha va bao vé sw phoi
nhiém ciia con nguwoi. Thir nghiém phdt thai 6z6n, toc dg logi bé hat va toc do phan phéi khéng
khi sach dwoc st dung de phdn tich hiéu qua cua bén thiét bi ion héa khong khi da chon. Két
qua cho thdy bon thiét bi c¢é kha néng lam sach khong khi khdc nhau va can dwoe luu ¥ & mike
dg phdt thai 6z6n. Bdo cdo ciing xdc dinh cdc tdc dung phu va tuw van thém cdc nghién cieu siu
hon vé mady ion héa khong khi triée khi dhea chiing vao sir dung trong cudc song hang ngay.

T khéa: Loc bui, tinh dién, ion hoa, khi doc, bui min.

1. DAT VAN PE

O nhiém khong khi cang tré nén trdm trong hon khi qua trinh cong nghiép héa tién trién.
Céc nha nghién ciru da tim thdy nhiéu héa chét doc hai c6 trong khong khi anh huéng nghiém
trong dén strc khoe nhur trong xi mang, son, son mai, dd noi thét, cac hoat dong suoi 4m va ndu
nuéng. Viée st dung may lam sach khong khi di dong theo co ché ion héa ngdy cang tré nén
phd bién nho kha ning loai bo cac chét gay 6 nhiém khong khi trong nha khéng chi bao gdbm
céc hat lo limg (PM) ma con ca mét s6 loai khi va hop chat hitu co d& bay hoi (VOCs). Nguyén
tac hoat dong cua may loc khong khi ion 14 phat ion théng qua phéng dién hao quang tir mot
truong tinh dién cao tao ra tir dién ap cao mét chiéu (c& vai kV). Céc ion duong va 4m nhanh
chong dat dugc néng do o trang thai 6n dinh. Qua trinh tai két hop ion-ion va ion-electron sé
tao ra cac ion c6 pham vi tir 10° dén 10° hat trén cm® [1]. Cac ion don cuc sau d6 tich dién cho
céc hat trong khong khi, khién ching day nhau hodc lang dong trén cic bé mat 1an can thong
qua céc dién tich hinh anh hoac su nhiém dién tinh (hinh 1). Ngoai ra, mot $6 may loc khong
khi ion hoat dong nhu bg loc tinh di¢n; dong ion dinh hudng tao ra lué)ng gi6 mang cac hat chay
qua cac tim két ta va cac hat duoc tich dién va lang dong trén cac tim nay [1].
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Hinh 1. Ciu tao ciia mjt thiét bi ion h6a khong khi dién hinh
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H¢ thdng ion héa khong khi ® Air Ionization System (Luftqualitit Inc., Thuy Si) (hinh 2)
dugc str dung dé minh hoa tmg dung ctia mdy ion héa khong khi trong mi truong trong nha.
Heé théng c6 thé hoat dong & nhidu vi tri khac nhau, trong khong gian kin va dong vai tro 1 bo
xir Iy khéng khi trung tim (AHU). Khéng khi thoat ra ¢ thé duoc dan tryc tiép vao khi quyén,
hodc né ¢ thé dugc két hop véi khong khi bén ngoai true khi quay trd lai khong gian thir
nghiém [2]. Ngoai ra con c¢6 cic cam bién dé giam sat chat lugng khong khi (VOCs va PM),
giam sat dién tir cac ion khong khi, va cdc mo-dun ion héa tao ra cac ion theo yéu cau. Ngudi
ding c6 thé didu chinh vi tri cua thiét bi ion héa khong khi tily thude vao ngudn va mirc do
nghiém trong ctia VOCs va PM. Thiét bi ion héa khong khi ¢6 thé duoc gan tryc tiép trén thiét
bi HVAC (hé thong suoi, thong gi6 va diéu hoa khong khi) trung tim dé xir Iy toan bd luong
khong khi. B6 phan kiém soat qué trinh duoc dit ¢ trung tim. Cac dau vao c¢o thé duoc ciu
hinh thil cong dua trén cac thong sb thiét ké tinh hudng hoic ty dong tity thude vao viée gidm
sat cac yéu tb yéu cau. Ba dau vao thu cong cho phép diéu chinh mirc cuong d6 ion mong mudn,
cong sudt ngudn va khu vuc ludng khong khi. Ngoai ra, bén dau vao dién cho phép do ludng
khong khi, d6 4m, chét lugng khong khi va 6z6n [2].
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Hinh 2. Gian d6 qua trinh ion héa va 1am sach khong khi [2]

Mot sb nghién ciru duoc thuc hién dé kiém tra kha nang may loc khong khi ion loai
bo cac hat tir khong khi [2-7]. Nhitng nghién ctru nay phat hién va dinh lugng su giam 16n
cua cac hat vat chét trong khong khi do sy hién dién cta cac ion don cuc. Grabarczyk (2001)
nhan théiy rﬁng cac hat ¢co néng do tir 0,4 dén 2,5 um da giam 20 lan sau mot gio ion hoa
trong mot budng trong cé thé tich 50 m’. Nghién ctru kiém tra thiét bi ion hoa duoc
Grinshpun va cong su (2001) tién hanh cho thdy hiéu suét loai bo hat cua thiét bj ion héa 1a
80% sau 30 phiit va 100% sau 1,5 gid trong mot budng 2 m>. Trong mot nghién ciru sau do,
Grinshpun va cdng su (2005) da thir nghiém may lam sach khong khi ion c6 ban trén thi
truong trong mot budng 2,6 m> va phat hién ra rang thiét bj tao ra nhiéu ion nhat da chimg
minh kha ning loai bo 100% vat chat dang hat trong vong 10 dén 12 phut d6i véi kich thude
hat tir 0,3 dén 3,0 um. Lee va cong su (2004) da thtr nghiém cac may loc khong khi ion co
san trén thi truong trong mot budng thir nghiém 24,3 m* va nhan thiy ring thiét bj hoat dong
trong 30 phut, tao ra nhiéu ion nhat, dan dén loai bo khoang 95% trong s6 cac hat 1,0 pm tir
khéng khi bén trén, nim ngoai téc do phan ra, do su ling xudng cua cic hat. Nhitng nghién
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ctru nay chi ra rd rang rang cac ion c6 thé tao diéu kién giam thiéu cac hat vat chét trong
khong khi. Mic dit mang lai nhiéu lgi ich trong viéc 1am sach khéng khi, cac mdy ion héa
cling tao ra san phdm phu 13 khi 6z6n - loai khi can dugc gidi han néng d6 dé dam bao stc
khoe cho ngudi dimg. Vi vay, viée dua mot thiét bi loc bui theo phwong phap ion hoa khong
khi vao su dung can duya trén céc tiéu chi co ban 1a kha nang loc bui va mirc 6z6n tao ra.

2. PHUONG PHAP NGHIEN CUU

Tuy dugc danh gia tich cuc, viée so sanh tong thé va dé xuét phuong phép lwa chon
thiét bi loc bui ion héa tdi wu cho van phong va ho gia dinh van con rat han ché va d6i khi
gdy tranh cai. Nhim gdép phan giai quyét van dé nay, thir nhét, bai béo s& thao luan vé ban
chét va hoat dong cua cac may ion héa khong khi théng qua mot s6 vi du va giai thich vé
cach cong nghé ion hoa khong khi trong loc khong khi, viéc xtir ly VOCs va PM gitip giam
thiéu su phoi nhidm cua con ngudi. Thir hai, nghién ciru nay dua ra ba phuong phéap dé xac
dinh hiu qua cua may ion hoa khong khi thé hién qua viéc so sanh bdn thiét bi ion héa
khong khi thong dung. May lam sach khong khi bang phuong phap ion hoa duoc nghlen ciru
phil hop véi diéu kién Viét Nam. Cach tiép can nay cho phép so sanh truc tiép két qua gitra
cac nghién cuu trude day vai nghién ciu cua tac gia.

3. KET QUA NGHIEN CUU VA THAO LUAN

Két qua ctia qué trinh ion hoa va phat thai 6z0n, loai bo hat va khi hitu co thir cap, va toc
d6 phan phdi khong khi sach 1a cac chi s6 dé xac dinh hiéu qua cua may ion hoa khong khi.

Bang 1 so sanh tinh hiéu quéa ciia bon loai méy ion hoa khong khi (Air Ionizer - AI)
dua trén ba phuong phép ké trén.

Bang 1. Pic diém ciia bon thiét bi ion héa khong khi dwoc lya chon [10]

May ion Kich [Trong
hoa khong M6 ta ciia nha san xuét Mo ta thude|lugng
khi (cm) | (g)
B chuyén d6i dong nang dién tir
Al 1l (xuat | Khong khi sach hon dugc| tao ra cic ludng khi ion 4m bang| 11.4
xu tir Han | huéng vao hé ho hap nho st| cach phong hao quang (dién héa)|x 8.4| 86
Qudc) dung dong co day dién ti. st dung cuc am kim loai. Khong|x 3.8
c6 quat va bo loc hat.
May loc khong khi ion ca nhan| Phong dién hao quang vdi cuc am
Al 2 (Xuét Mate tao ra cac ion va 0,028 kim loai tao ra cic ion am. Mot| 6.4 x
xt tr Hoa | ppm ozon. Vi rat, vi trung, mui| ludi kim loai mang dién tich|3.8 x| 81
Ky) hoi, cdc chit 6 nhiém hoa hoc duong loai bé hat mang dién tich| 2.0
va bui déu 13 muc tiéu. am. Khong c6 quat hoac bg loc hat.
Cac ion am dugc tao ra thong qua
z. | Mdy loc khong khi Neck: Phat| phong dién hao quang cao ap|6.1 x
Al 3 (xuat A n | . , . A
S 7| ra cac ion Aam. Muc tiéu: mui,| bang cach st dung cac cuc am|3.8 x| 54
XAW DU | 0at hat. kim loai. Khéng c6 quat hoac bd| 3.3
loc hat.
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Phéng dién hao quang bang cach

May loc khong khi danh cho du| N .
st dung cuc am sg@i carbon tao ra

Al 4 (xuit | lich phat ra mot ludng ion am chc on Am. Mot vone kim loai 7.6 x
xt tlr Nhit| 6n dinh. Virus, vi khuan, phén| - 20 %% "8 1 Céf hat mana] 33 X| 50
Ban) | hoa, bui va céc vi sinh vat khac ; & ALmang, 5 ¢

dién tich am. Khong c6 quat hodc

nam trong sd cac muc tiéu. n
& ; bo loc hat

Céc so sanh va dénh gié chi tiét dugc trinh bay trong muc tir 3.1 dén 3.3.

3.1. Mirc do phat thai 6zon

Nong d6 6z6n trong nha véi cac thiét bi ion héa khong khi chi dinh dugc mé ta trong
hinh 3. Nong d6 6z6n trong nha & AT 3 va Al 4 vin & mirc nén 0 ppb sau ba gio hoat dong.
Tuy nhién, khi AT 1 va AI 2 hoat dong, ndng d¢ 6z6n trong nha tang 1én 1an lugt 1a 410 ppb
va 32 ppb. Kham pha nay cho thay AT 1 va Al 2 tao ra mot lugng dang ké 6z6n. Cac nha
nghién ctru ¢6 thé tinh todn luong phat thai 6z6n tir cac may loc khong khi ion héa gia dung
bing cach sir dung ndng d6 6z6n ¢ trang thai on dinh theo mét nghién ciru trude do [10].
Tuy nhién, ngay cé sau 10 gio hoat dong, ndng d6 6z6n & trang thai 6n dinh trong phong van
chua dat dugc dbi v6i AT 1 va Al 2.
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Hinh 3. Nong do 6zén trong budng véi mot may ion héa khong khi dang hoat dong [11]

Sac hao quang 1a mot phuong phép sac ion hoa tiéu chuan tao ra 6z6n nhu mot san
pham phu [12]. Hai giai doan sau c6 thé dugc st dung dé mo ta qua trinh san xuét 6z6n:

0,+te—20+e¢; (D)

0+0;,+M—03;+M )

Téc d6 phan tng trong phuong trinh (1) ti 18 thuan v6i cuong do cia dong dién ti, trong
d6 M c6 thé 1a phan tir O hodc Na. Khi bé mit ciia dudng hao quang néng 1én, nhiét do khong
khi tang 1én va nhiét do khong khi xung quanh ting 1én, toc d6 phan tmg trong phuong trinh (2)
giam xudng. Két qua 13, cudng do dong dién tir va nhiét do ciia bé mat duong hao quang s&
anh huong dén tdc do phat xa 6zon. Cuong do tao 6zo6n khong chi dugc xac dinh bdi vat licu
1am catdt [13] ma con boi cac yéu t6 thiét ké may phat ion khac nhu dién ap dit vao va duong
kinh catdt [18]. Trong thi nghiém nay, AIl va AI2 str dung phéng dién hio quang kim loai dé
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tao ra ion, trong khi AI3 va Al4 str dung b tao ion soi carbon. Co ché phong hao quang bang
kim loai c¢6 thé tao ra luong ozon dang ké. Didu nay c6 thé giai thich mirc d6 6z6n cao duoc
phat hién trong AIl va AI2 trong nghién ctru ndy. May phat ion soi carbon thudng yéu cau
dién ap thap hon so vdi cuc am kim loai dé phong hao quang dé dat dugc cing mot lugng ion
héa, vi duong kinh cua soi carbon nhé hon déng ké so vdi cuc am kim loai (5 mm - 10 mm).
Nhu dd ching minh trong phwong trinh (1) va (2), dién ap thip hon duoc cung cip cho soi
carbon 13 du dé bat diu ion hoa & dau cuc Am soi carbon; tuy nhién, di¢n truong dugc tao ra
bai dién 4p dit vao khong du dé bét dau cac phan tmg 6z6n khong mong muén. Piéu nay cé
thé giai thich cho viéc phat thai 6z6n thap cta AI3 va Al4.
3.2. Toc d9 loai b hat

Hinh 4 cho thy tdc d6 loai bo s6 lugng hat tdng thé (h™") d6i voi bdn bo ion hoa khong
khi da chon dugc thir nghiém trong dai kich thudce tir 18,1nm dén 289 nm. Al4 ¢ toc do loai
bé té)ng s6 hat hiéu qua nhét 1a 27,9 h! trong pham vi kich thudce do dugc trong s6 bdn bod
ion hoéa khong khi dugc thir nghiém, trong khi AI2 c6 gia tri thdp nhét 1a 0,52 h™'. Hinh 5
cho théy tdc d6 loai bo khdi lugng cua bdn bo ion héa khong khi dugc chon cho PM2,5 (hat
¢o kich ¢¢ 2,5 nm). All, Al2, AI3 va Al4 co tdc do loai bo PM2,5 twong tmg 12 1,85 h™',
0,48 h, 1,52 h' va 5,37 h'.
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Hinh 4. Téc dd loai bé cac hat va téc do phat thai  Hinh 5. Téc dd loai bo hat khéi
6z06n trung binh theo thoi gian ciia bon bd ion héa  lweng PM2,5 biang bon bd ion hoa
khong khi trong pham vi kich thwéc do dwge [11] khong khi [11]

3.3. Toc d9 cung cap khong khi sach

Téc d6 phan phdi khong khi sach (CADR) ¢6 thé duoc tinh tryc tiép tir toc do loai bo
hat thu dugc bang may ion hoa khong khi khong phét ra 6zon:

CADR=ACHxV (3)

ACH - s6 1an khong khi dugc luan chuyén trong phong trong mét gior (1an - h™')

V - thé tich cua budng (m?).

Céc nha nghién ctiru da so sanh CADR ciia bon thiét bi ion héa khéng khi duge chon
v6i CADR ciia cac thiét bj ion hoa khong khi khéc trong nghién citu trude day trong bang 2.
CADR déi v6i nong d6 khéi luong PM 2,5 thap hon dang ké so véi CADR cua céc thiét bi
ion hoa khong khi dugc danh gia boi Chan va Cheng (2006). Khi néi dén tdc do loai bo tich
lity ctia nong do s6 hat duoc phén giai theo kich thudc trong dai do, Al4 ¢6 kha ning loai bo
cao hon dang ké so vai AI3.
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Bang 2. So sanh CADR va téc do phit thai 6zon giira cAc thiét bi ion h6a khéong khi da
chon va céc thiét bi ion héa khong khi khac tir tai liéu tham khao [11]

- . CADR cho kich thuéc- | CADR cho nong do X AA 1 Ae dln:
May ion héa Sne do s6 phin eidi cia | khéil 12 cac hat | LOC d0 phat thai
khong khi nong d6 s6 phan gidi cua| khoi lugng cua cac hat | . (mg - h))
hat siéu min (m ?- h™") min (m 3 - h™)
Al 1 - - 0.669
Al 2 - - 0.034
Al 3 1.09 - 5.20 0.70 0.00
Al 4 2.24-19.7 247 0.00
Phﬂhlpgsgvga[‘ﬁ]’g St - - 0.102-0.114
Britigan va cong su,
2006 [18] - - 0.3-0.5
Chan va Cheng
2006 [8] - 53.58 -
Mpolgaard va cong su,
2014 [19] 46- 119 i .
Zuraimi va cong su,
2011 [20] > -4 i i
Warl;goga[‘i%‘]lg su, 16-76 ; 3302
Nluz‘g’éﬁ@[‘ﬁ W, i . 0.065 - 2.76
Britigan va cong su,
2006 [18] - - 0.16 - 220

3.4. Cac tac dung phu cua Air Ionizers

Theo thoi gian, cong nghé duoc cai tién va cac phuong phap thay thé 1am sach khong
khi khong ¢6 bd loc truyén théng dan dan tang lén. Vi duy, cdc nha san xuét loai bo cac bd
loc thay thé dé giam chi phi va thoi gian lam sach, tan suat va thoi gian tic dong dén moi
truong. Su cai tién ndy da dan dén viéc tao ra may loc khong khi ¢6 bd loc c6 thé co rua
dugc va tai sir dung nhiéu lan dé lam sach khong khi. Bén canh d6, may loc khong khi st
dung chét ion héa rat hiéu qua va c6 thé bat giit cac sinh vét va cac hat c6 thé thoat ra khoi
céc bo loc thong thuong. Mic du vay, nguoi tiéu dung van dat cdu hoi vé mirc do an toan
ctia chét ion héa va céc tac dung phu c6 thé xay ra d6i v6i con ngudi.

3.4.1. Lam sach bui ban

Nguyén ly hoat dong cua may ion hoa khong khi, n6 khong hut khong khi vao chinh no,
va may ion hoa hoat dong bang cach giai phong cac ion tich di¢n Vao bau khi quyén dé lién
két véi cac chat gay 6 nhiém c6 hai va khién chiing qué ning dé tréi nbi. Nho vy céc chét ban
ning co hai s& duoc kéo xudng mat dat hoic bt cir noi no gan d6. Nhitng bé mit cudi ciing
s€ dugc nguoi dung lau sach. Noi cach khac, may ion héa khong khi thuong chi danh bat cac
hat ra khoi bau khi quyén. Tuy nhién, nhitng hat ndy van ton tai trong méi truong xung quanh.
Vi dy, céac ion mang dién tich sau khi dugc giai phong vao khong khi ctiia can phong chira cac
chat gay 6 nhidm, chiing s& roi vao bé mit ciia d6 dac trong phong d6. Dé loai bo bui ban,
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nguoi dung can 1am sach cic bé mit tiép xtc cac tm son tinh dién. Néu khong, chét ban s&
luu thong trd lai bau khi quyén. Vi vay, hi¢u qua cia mdy ion hoa khong khi dugc st dung dé
loai bo céc chat gay 6 nhiem trong khong khi phu thude vao thdi quen don dep ctiia ngudi dung.

3.4.2. Sy phdt thai cua 6zon

Su phat thai ciia 6z6n 13 mot tac dung phu cia may ion héa khong khi. Chat oxy héa
manh c6 thé nguy hiém cho strc khoe néu tiép xtic 1au dai hodc lidu cao. Cac yéu t6 lién quan
dén ndng d6 6z6n cao bao gdm thoi gian tiép xtc lau hon, téc do thit thoat ning lwong cao
hon va viéc sir dung cac ion ludng cuc. Cac ion ludng cuc cb thé giai phdng téi 30 ppb ozon
so vdi cac ion don cuc, cé ndng dd ozon tir 2 - 10 ppb. Tiép xtc véi 6z6n 1a khong dang ké
trong 2 gid nhung ting dang ké 1én > 77 ppb sau 8 gid tiép xtc. May tao ion c6 khong gian
qué chat c6 thé tao ra nhiéu ndng d6 6z6n hon mic an toan yéu cau. Ozon la chit gay kich
g phédi & mirc do cao. Hit thé trong khi 6z6n ¢ thé giy kich ing ¢ hong, khé chiu ¢ nguc
va ho. Oz6n ciing ¢6 thé 1am tram trong thém céc tridu chimg ciia bénh hen suyén va viém
phé quan. Vay nén may ion hda khong khi nén dugc dung & nhiing vi tri rong rai va thoang
gio, 1y tuong nhat 1a chi hoat dong khi khéng cé nguoi ¢ trong phong.

4. KET LUAN

Dua trén céc thir nghiém c6 thé thay rang trong bon thiét bi loc khong khi dugc nghién
cuu, Al4 c6 nhitng chi s6 tot nhat: trong luong nhe nhét, muc do phat thai 6z6n thép nhét,
toc do loai bo hat va tde do cung cép khong khi sach cao nhét. Bén canh d6, AI3 cling 1a mot
thiét bi c6 nhiéu vu diém véi cac chi s6 g?m véi Al4. O hudng nguoc lai, AIl va AI2 ¢6 céac
chi s6 toc do loai bo hat va téc d6 cung cip khong khi sach thap hon mic du khéi luong cua
ching 16n hon AI3 va Al4. Hon nita, AIl c6 mirc d§ phat thai 6z6n 16n gay tac dung khong
t6t dbi v6i strc khoe nguoi dung. Tom lai, thiét bi loc khong khi AI3 va Al4 c6 hiéu qué cao
hon va dang Iya chon hon AIl va Al2.

Bai bdo nay di danh gid hiéu qua cua bdn hé thong ion héa khong khi khac nhau vé
phat xa 6z6n va loai bo cac hat. Hon nira, mot s6 thiét bi ion hoa khong khi co thé loai bo
céc khi doc hai va hap thu cic hat lo ling trong khong khi, bao gdm ca vi trung va vi rit.
My ion héa khong khi st dung dién tich dé tao ra khong khi sach. Tuy nhién, mét van dé
v6i may ion hoa khong khi van tiép tuc 13 cac ion tich dién ching tao ra khong phi hop véi
tat ca moi ngudi. Theo mot sé nghién ctru, nhitng hat tich dién nay c¢6 thé lam trim trong
thém cac tri¢u chung hen suyén, nhu thé lam mat di loi ich cua viéc cai thién chét luong
khong khi trong gia dinh. Téc gia goi y rdng nghién ctru sau hon vé cac loi ich khoa hoc va
lam sang cuia may ion hoéa khong khi va lya chon khong gian lép dat ciing nhu ché d6 hoat
dong hop 1y trude khi dua ching vao cudc song hang ngay cuia con nguoi.

Qua kiém nghiém, phuong phap nghién ctru thé hlen tinh hiéu qua cao, c6 thé duoc
sir dung cho cac nghién ctru tiép theo. Bén canh d6, mét s han ché cua céc may ciing dugc
néu ra giup ning cao viéc lya chon thiét bi theo diéu kién st dung.

Gidi han cua nghién ctru 13 sir dung moi truong phong khong ¢é ngudi ¢ dé danh gia
anh huong ciia cac thiét bi loc sir dung ion dén chét lugng khong khi. Trong khong gian song
thuce su, cac hat trong khong khi co thé dugc tao ra lién tuc boi cac hoat dong khac nhau cua
cu dan va sy xdm nhdp cua cac hat ngoai troi qua 16p vo cua toa nha. Diéu ndy can nhing
cudc nghién cuu quy mé va ky ludng hon trong tuong lai.
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A CASE STUDY OF THE OPERATION OF AIR IONIZERS
Ha Xuan Giap, Le Viet Anh
ABSTRACT

Air ionizers tend to be used more and more because they can remove harmful gases and
absorb airborne particles, especially bacteria and viruses. This report investigates the nature
and operating principles of several types of air ionizers and discusses their application in
indoor environments and human exposure protection. The ozone emission test, particle
removal rate and clean air delivery rate were used to analyze the effectiveness of four selected
air ionizers. The results show that the four devices have different air cleaning capabilities and
need to be taken into account in terms of ozone emissions. The report also identifies side effects
and recommends further studies on air ionizers before introducing them into everyday life use.

Keywords: Air ionizer, electrostatic, ionizer, poison gas, fine dust.
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