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(54) Title: METHOD FOR PREPARING GRAPHENE MODIFIED COMPOSITE PLANAR PH SENSOR
(34) ZRABIR: 1 BIHB M E G- FARPHE A HI %5

(57) Abstract: A method for preparing a graphene modified composite planar PH sensor. On a substrate the front side and the back
side of which are slotted and coated with a copper foil, a wire is led out by being connected to the copper foil, and a first graphene
film and a second graphene film are respectively deposited on the upper surface and the lower surface of the copper foil by using a
micromechanical cleavage method; a Sb layer and a SboOj3 layer are deposited on the surface of the first graphene film by means of
a magnetron sputtering method, and then the outer surface of the SboOj3 layer is coated with a Nafion layer by using a spin-coating
method, so as to prepare a working electrode; an Ag layer is deposited on the surface of the second graphene film by using the magnetron
sputtering method and then soaked in the FeCl;3 solution, so as to generate a AgCl layer on the surface; and finally, a third graphene film
is deposited on the surtace of the AgCl layer by using a micromechanical cleavage method, so as to prepare a reference electrode. The
pH sensor prepared by using the method for preparing a graphene modified composite planar PH sensor has the advantages of being
quick in response, high in stability and reproducibility and the like, and can be applied to pH testing of solid, semisolid and paste
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containing a certain amount of water and pH testing of a solution.
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AR AR TNEN RS AL ETE R AN E RS, B RE, MRAMRERS LA,
refe i K pH AHI & T %, ifbss pH W R Gi b 2 LE AR AR s AR ALl Ay sEBLx
B R A PO R I &, S AR RS R S A e oK, miTEREMIE S pH 1%
JRE RO ISR 2, RT3 AP AR 7 R B B N A

HHl, T REG pH ALK G &AM AR E, w2012 £ 5 AR (—
Pzl 4 pH AR IKESROATLD TR 1 — MR AR BUR IRVA B s 8 80 B pH Ak, Hof
TP eSS AN, JFE G HlE Ao MR R EE R 2 B S E S8 A e pH
HAK, BEMEARSZEORI Ay, Se o R K I pH 7EZINE . 2013 4F D.K. Maurya %5
7 H8 3 {High-sensitivity pH sensor employing a sub-micron ruthenium oxide thin-film in
conjunction with a thick reference electrode) HH2BI LA R M By ZEEA KL, SR A M50
SHEOR % T LA Ag/AgCl AZ LR, RIBICOK ISR BT AR O AR il ) A il A5 2
4 pH HAR, AE AV (K N A R PR S R S B2, M. Glanc-Gostkiewicz 25 7F H:
3 {Performance of miniaturised thick-film solid state pH sensors) #2218 A1 B HEE[ I+
A, GG LW EIREAL T T AR A2 I L Ag/AgCl ZLEHIAR, & 17— F/ R
4[] A5 pH AR IS, FRE AN . 2014 4F Libu Manjakkal 2578 183 (Fabrication
of thick film sensitive RuO2-TiO2 and Ag/AgCl/KCl reference electrodes and their application
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K pH BUKIEF Ag/AgCUKCl Z: L AR I A8 25 2 A pH AL JEs, BRI 7 Wtlonlias, J7i2:
{87 KB SR, LA AT B ARSI pH T &, XA — 2 Sk E M1 44
F A BRPR Y E KGRI R Ko X Anh EEFIAFF S CN104007158A 4xfi &4
i pH B & bR B R iR i & ik, AJF 7 R RaS 0 pH 25k, B
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H—DHh, BTiA S3 H FeCls VIR E 0.1mol/L, RVERE 30s.
—Hh, Sb JEEJE 230~250nm, Sb,O; )= JF J¥ 40~60nm, Nafion /2 /% 1.5~1.9um.
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B—b M, Ag)Z/EE 140~160nm, AgCl 25 15~25nm.
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BARTE 5. AEEEIR 4 WERRRIGIZ: 3, 514k 3 iR N IE 2 S YA 5.
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HIMES LE R 6: ETE PRI R BIVEAE 55 4R 9 2 RIEVIAE 0 25 61, K5
TS AT AT TR S A BRIA R 61 RIIMYIAR Ag 2 62; FEFH FeCly TATRIZ I Ag
2 62, MITITE Ag J2 62 RIA R AgCl 2 635 i - BETE AgCl 2 63 RIYL

U = B 64; B ABMAIR 61, Ag )z 62, AgCl 2 63 FIEE = A1 5)A I 64 M S
ELEE) 6. Ag )2 62 B 140~160nm, AgCl 2 63 JE/F 15~25nm, H. AgCl 2 63 K554
B Ag )7 62,
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AR HFEHAR 4. EEEAR 4 (BRI TR, T AEFTR R RE 2  RE  —
T 2 M ARTE 5, AERER 4 WERI T2, (S0 AR 4R 2 FIEE AR TE 5.
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ISR, LA Sh NIRE Ar fEVIRIPA, A Oy, £E Sb J& 13 RIEVIA SboOs =
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A= GIES LR 6: I AU B AL SE 4098 2 RV A B0
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S1. HFERMR (4): fEREAR (4) IERTE S, JFEFR IR 5 iR E S —
WE (2) FIEE ARG (5): 7EHAR (4) WENRIGIZ, 51440 MM (2 M
A (5);

S2. MMETAEfMK (1D: BRI H BATESE —ME (2) REPIUBE —f 80
(14); R WL SRR SAT B TNE, S A REE (14) RmyiR Sb J= (13); #
I RS B T VEAE S J (13) REVIAL Sb,0s = (120 i F S LB ER 1AL
SbyO3 JZAMRIERTE Nafion & (11); HB—AHEMME (14>, Sb 2 (13). Sb0; & (12)
Ml Nafion & (11> MR TAERMK (1), HPSE—mEmE (14) 5%—WE (2) S,

S3. MHES LMK (6): MWt RMUMGH BIATESE M (2) REPIUBE 0 S0
(61), SRJEIEIL SFARB A= IMS FI AR A BRI (61) REUIM Ag & (62); HH
FeCly 7RI Ag |2 (62), MIMTE Ag 7 (62) KM AgCl 7 (63); AgCl 2 (63)
R Ag & (62), &JaHHHURRIEEE AgCl & (63) RIS =1 S5
(64); B MBIHIE (61). Ag & (62). AgCl 2 (63) MIE=1B4FE (64) HS
EEr R (6).

2. WIEBCRESR 1 iR ig—Ma BEEMHNE G PR pH ISR &7, HEE
fEAET: Bk S2 HhiiAd Sb ZSE LA Sb #M . Ar YE MRS S BT SHIMBI I IS s DRSS 4510
NER T IRSS, TSR 40~50min, SAEIRE 39scem, HAE 3x107Pa, ST IEN
65W, LAESJEN 1Pa.

3. MEBCRIZR 1 Bk — Mo BRI E G PR pH RIS HH &7, AR
fE/ET: Frid S2 TPATANRAIE IR T IR SboOs JERZLL Sb MM . Ar fENRYR, A
Oy, Ar 5 O, HIMKEEEL Dy 8:2, VLA A2y 50min.

4. MAEBCFIZR 1 Pk A S B 2 G PR itk pH ARSI & 75, Hifr
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ST ThZoN 18W, TAESJIEN 1Pa.
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fIEFET . Prik S3 v FeCls SR AZ 0.1mol/L, RIS [H] 30s.

6. MIEBAIZR 1 Pk ia SIS E G PAR ik pH RIS RHI &7, HAR
fEfEF:  Sb JZ (13) FEJE 230~250nm, Sb,O; )z (12) JEJF 40~60nm, Nafion 7 (11)
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7. WIEWBRER 1 PR fa BN E S TIR pH BB HI&TE, HAHMEE
T: Ag )2 (62) JEJZ 140~160nm, AgCl 2 (63) JEJ¥ 15~25nm, H AgCl )2 (63) HK5%
T Ag E (62),



WO 2017/193415 PCT/CN2016/082578

i
N e e e e A a3y i A eyt o
5, b : R Ny : ’ { e ] B
P e - " 5 .
e E
s, S ", L 5 T
o : \k\ s l x,\\l\ N \\
S o . . k RN . L MU P
- ., h T B 4
= NN T A
| \ ~
L
N Y \\
> -
ki
K3

1/2



WO 2017/193415 PCT/CN2016/082578

T g T T g R T T R T g R T X T LTIy T gy
P PR T T g PN P F F T P P Iy W PPN P TN g ) PN R R gy y

\-‘\“——61

G4 f

2/2



International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2016/082578

A. CLASSIFICATION OF SUBJECT MATTER

GOIN 27/30 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GOIN

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, CNKI, WPI, EPODOC, ISI, CA: JIANGSU UNIVERSITY; ZHANG, Xiliang; graphene, pH sensor, antimony trioxide, silver
chloride, sputter, deposit, sensor, membrane, film, layer, pH electrode, electrode, reference electrode, grapheme, antimony, antimony

oxide, Ag, AgCl, silver, Nafion

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 104007158 A (JTANGSU UNIVERSITY), 27 August 2014 (27.08.2014), description, 1-7
paragraphs [0005]-[0011]

A CN 102565164 A (JIANGSU UNIVERSITY), 11 July 2012 (11.07.2012), description, 1-7
paragraphs [0005]-[0007]

A KR 10-2014-0127475 A (KWANGIJU INST. SCI. & TECH.), 04 November 2014 1-7
(04.11.2014), description, paragraphs [0009]-[0016] and [0023]-[0039]

A CN 105449106 A (CHONGQING INSTITUTE OF GREEN AND INTELLIGENT 1-7

TECHNOLOGY, CHINESE ACADEMY OF SCIENCES), 30 March 2016 (30.03.2016),
description, paragraphs [0005]-[0020]

A US 2011041980 A1 (KIM, T.W. et al.), 24 February 2011 (24.02.2011), description, 1-7
paragraphs [0010]-[0032]

[] Further documents are listed in the continuation of Box C. X See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date
or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person

other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

19 December 2016 (19.12.2016) 29 December 2016 (29.12.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao HAN, Xiaojie

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 010-82246864

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/082578
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 104007158 A 27 August 2014 CN 104007158 B 15 June 2016
CN 102565164 A 11 July 2012 CN 102565164 B 12 March 2014
KR 10-2014-0127475 A 04 November 2014 None
CN 105449106 A 30 March 2016 None
US 2011041980 A1 24 February 2011 KR 20110020442 A 03 March 2011
KR 101119916 B1 13 March 2012
US 8641915 B2 04 February 2014

Form PCT/ISA/210 (patent family annex) (July 2009)




N

[ b BB S
PCT/CN2016/082578

A. FR 2R
GOIN 27/30(2006. 01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
GOIN

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNPAT, CNKT, WP, EPODOC, ISI, CA: VLK%, SKPHEL, 584G, (@S, pHLECE, Mufk, Sk, 8, =4
=%, EAbEE, SRR, £, S4LE, WS, ViR, K, 2, sensor, membrane, film, layer, pH electrode,
electrode, reference electrode, grapheme, antimony, antimony oxide, Ag, AgCl, silver, Nafion

C. AR
% Ry SR AF, LR, FEPMHRBE BRI EIE=S
A CN 104007158 A (JL#K2%2) 20144E 88 27H (2014 - 08 - 27) 1-7
P HF555 [0006] - [0011] Bt
A CN 102565164 A (JL#K22) 20124 78 11H (2012 - 07 - 11) 1-7
1 H3F555 [0006] - [0007] Bt
A KR 10-2014-0127475 A (KWANGJU INST. SCI. & TECH.) 20144F 115 4H (2014 - 1-7
11-04)
PEgH525 0009]-[0016], [0023]-[0039]E
A CN 105449106 A (FFEE2APEERSFOFEFAMITL) 20165 37 30H (2016 - 1-7
03 - 30)
1 H3F555 [0006] - [0020] Bt
A US 2011041980 Al (KIM TAE-WHANZE) 20114E 28 24H (2011 - 02 - 24) 1-7
B35 55 [0010]-[0032] Bt

[]aessor ek e i,

LRI R

* FIHSCHR) R ARSEAL.

“A7 NARERRIAI KBRS T I AR — BeR S B 0

“gr EEFRHRIED NSRBI AR E S RIFE L

“17 ATEEXT LSRR SR AR RE B, B ASE R s | T
%%E?ﬁ%ﬁ%ﬁ%ﬂﬁ@%%ﬁmﬁ%ﬁ%I#(mﬁ
WROSRATE (. R Al 77 4 TR RS

2ATH T [ br BB BRI TR ESRAGL S B30 #

#
7
“n”
“p»

“rr EHE AR A
KH 2 3B R ) £

B4
Xt
BBIAIRR I, S
T
HoA

E,5$%Kﬁﬁ%,@%7ﬁ%
B, NEERESRIRIA

“ X’}
H A B
BERLAERSCHE, S
B R B T A,
BN A B
e R S

REELEGRINES I

2
wy» — 1
AR5 WA, BERETHK

55
IV

“g”

Bk 3R S B 72 1R
20164 128 19H

Bk R 4 Ay H 4
20164 128 29H

TSA/CN 42 FRFH 25 ikt

rrte N RILAN [ [ 2K &1 1R 7= A=) (TSA/CN)
AR B b RO IE X A PG L3R 65 100088

HEHS (86-10) 62019451

A

HLiESS (86-10)010-82246864

% PCT/ISA/210 (Z5271) (2009%7H)




bR 7
AT FBRARER PCT/CN2016/082578
Ko ) P 0 S p (ﬁ;f . Rl R (ﬁ;f .
CN 104007158 A 20144 8H 27H CN 104007158 B 20164 6 156H
----- CN ""m-i-(-)-2565164 A 2012£|57H 11H CN 102565164 B 2014f|53ﬁ 12H
----- KR 10*2014*0127475 A 2014f|511H 4H 36
----- CN 105449106 A 2016£|53H 30H 36
----- us ""-5(-)1—1041980 Al 201 IEEZH 24H KR 20110020442 A 2011£|53H 3H
KR 101119916 B1 20124F 3H 13H
us 8641915 B2 20144 2H 4H

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

